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MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 
Priacipal: J. C. M. Garnett, M.A. (late Fellow Trin. Coll.) 
Vioe:Prinetpal: E. M. Wrong, M.A. (Fellow Magdalen Coll., 


The ake 1918-1919 will open on 3rd October. Matriculation 
ant Entrance Examinations will be held in July and Sep- 

mber. Matriculated students may enrol for 1918-19 from 
Jet : anaes, 1918 and if under 18 years of age are eligible for 
membership of the Officers’ Training Corps. 


DEGREE COURSES IN TECHNOLOGY. 

The Pros us gives particulars of bm poprees de erarsd to the 

Manchi r University degrees (B. d M.sc. Tech., 

in the Facul ity of Technology, in the iellowing Denartanantes _ 
MECHANICAL ENGINEERING (Prof. G. G. Stoney, 


FBS). 
ELECTRICAL ENGINEERING (Prof. Miles Walker, 
SANITARY ENGINEERING (including Municipal En- 


Porat 
THE CHEMICAL INDUSTRIES ladating General 
Ch ‘mical Technology, Bleaching, etre and Dyestuff 
ag aang Ameena rs r-makin, ‘ermentation 
Industries, Metallu ‘} 
TEXTILE INDUSTRI 4 MIN NG Dont pee 
PRINTING AND PHOTOGRAPHIC TECHNOLOGY 


ADVANCED STUDY AND RESEARCH. 

The College possesses extensive laboratories and workshops, 
equi with full-sized modern apparatus, includin 
machines specially constructed for demonstration and origina 

r l. 

PROSPECTUXNES OF UNIVERSITY COURSES OR OF 
PART-TIME COURSES SENT FREE ON cache an <i 





niversity of Liverpool. 
SESSION 1917-18. 
FACULTY OF ENGINEERING. 
Dean: Associate Professor J. WEMYSS ANDERSON, 


M.Eng, M Ins 
_ Prospectuses and full particulars of the following may be 
on the REGISTRAR :—Engineering, 
Electrical Engineering, civil Engineering, — Architecture, 
Marine Engineering, Engineeri og Design and Drawing. Re- 
ics, Physics, Inorganic ‘Chemistry. §7 
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illar’s System of Ship’s 
FRAMING. 
n the Law Officer's Department, nore RS of Justice, 
iy Soiicitor-General has ne Appeal by J. W. Isherwood, 
of London, against the decision of the Com: mptroller- General! of 
Patents in the matter of an ap —— for one ad ‘. 
aiiior « of Greenock, for the Mil = 
The C mptrolier-General had d 
to WILLIAM MILLAR, and the Appeal of f J. W. Isherwood 
has 


y the 
(Counsel for William Millar, Mr foo Terrell, K.C., in- 
structed by Johnsons, Glasgow. Counsel for J. W. Isherwood, 
Mr. Hunter Gray, instructed by W. Crossley). 921 








[London Association of Foremen 
ENGINEERS. 
Esrantisuep 1852. 
FOREMEN, ee. ti. a EMPLOYERS 


ENGINEERING. INDUSTRY 
Monthly meetings are held | a the Cannon-street Hotel, E.C. 
ip is not in London, 


HARRINGTON, 
56 85, adaplont Harrow, Middlesex. 








of Oxford. 


i 
C ANTED IMMEDIATELY for the Sewage Pumpi ng 
ion at Littlemore, three miles from Oxford, a SELON 
ENGINEMAN to work under the Resident Engineer. 
Wi £2 2s. and a War Bonus of 5s. per wee 
on the site is provided rent . with coal, 


ight, 
Semled applications, endersed “ pumaieg, Station,” stating 
age and vious experience, must reach the City Engineer, 
Town Hal Oxford, on or before Thursday, the 18th July 
Ds! 
Candidates must be we for military service. 


Dated 3rd July, 1918. 166 





RE Waterworks Com- 


Company. REQUI RE the SERVICES, as 
DENT WORKS SUPERINTEN- 
DENT to take permanent charge (under the Engineer and 

Manager) of a large portion of their Works and 
District, co: “Lie me Bes %s bn gg? (* Worthington” 
and “ Beams") rvoirs, Springs, incidental 
by my and Propents 


applicant appointed must be well qualified to carry out 
the nate of the appointment, skilled and tactful in the 
Management of men, of whom he will usually have about fifty 
under his charge. 
a per annum, with good house and garden free of 
rent and ra‘ 
=. alee, stating age and experience, accompanied by 
moniais or references (enclosed in envelo' marked 
“Su rintendent”), and stating the earliest date at which the 
idate can take up his duties, to be addressed to The 
Chatruen, Portemout! Waterworks Company, and delivered 
not later than mid-day on Wednesday, the 24t! ‘instant. 
HERBERT ASHLEY, M Inst C.E., M.I. Mech. E., 
Engineer and General Manager. 
Commercial- road, 
Portsmouth, 
July 3rd, 1918. 


The above-named 
early as possible, of a R 


177 





(‘orporation of Madras.—Special 


woe DEPARTMENT. 
CONTRACTS M. 


sv 32, and 33, PUMPING 
renin of Madras is prepared to receive TENDERS 

from co t persons willing to enter into CONTRA’ 
for the SU PPLY and DELIVERY of SEWAGE PUMPING 
MACHINERY, consisting of Oil nw gp or “— ——— and 
pa pad Pumps, Pipes, Accessories, rovided, 
erected, set to work, and ~ewisione at ben hn 

Stations in’ the City of Madras. 

Forms of Tender and contract, with drawings p! 
J.W. Madeley. Esq., M A., m. Soc, C.E., M.Inst ard 
>) Engineer to the (Corporation, may a obtained in 


W anted, Engineer with Recent 

expe! siahos in fixing P.W ices on Plate Work, 
Flanging ‘nd Riveting. No one al: ly employed on Govern- 
ment work will be engaged. aieprly te, your. Freer) No. Aba 
ment E 





Wa Immediately, Dra 


pee te open t 


Paar —- ent = 
AxAs. No it Etchtge, uo 





Wanted, by Leading Boiler In- 


SURANCE Company, additional BOILER IN- 
SPECTORS. Applicants must be practical engineers with a 
technical training reapable of making accurately dimensioned 
sketches of all classes Pie steam boilers and of oy — 


ary 
indies. all oe Applicants must be ineligible “for 
military service and must not exceed 45 years of age.—Add 
150, “‘ The Engineer” Office. 150 a 


Wanted, Engineer with Recent 


experience of Manufacturing Methods and Rate 
Fixing on Locomotives. Noone aeeeny employed on Govern- 
ment t work will be engaged cee to" oer" nearest Employ- 
ment Exchang “The ” and No. _— 


Wa anted, Engineers with Good 


experlence on Gun Forgings, with special training o: 
Costs of aoe egg Ber one bers employed on Gdrien: 
ment work will be e er to your nearest Emp) i” 
ment Exchange, ——— 4 ay eR nod and No. meet 

















Az Assistant Manager Required 


immediate], Fee an up-to-date Engineering Works in 
the Birmingham ; 4000 neta male and naeee 
paeeee small repetition work in great quantities. 

a very ical works’ man, have good orgenising suillittie, and 
fully 2 alive to quick output. Anyone without first-class experi- 
ence need not apply. —AD ly_to your Bi mployment 

"and number ES bs 
one already on Government work will be engaged. 


te Hardener. — Expert 


Waren. Used to Carbon and gy ey teels, 
, also Heat Treatment of Steel. Must have 
Het thoaretites and practical knowled, 
on Government work wi e! 
experience and salary poquieed, to 
Rach tioning “The Engi 











"and number 18. i‘ 





Engineer (Used to Reinforced 


nerete Calculations) WANTED. Must be also capable 
business man and willing to consider Lsolrgpe rene tate 
experience in detail, qualifications. 
and when at liberty. Address, 139, “ The Engineer Office | 


ngi ineer Wanted in London ; 


Se rience in Oil-field Machi 
repare Speci ications: must be prepared. to Travel 
Abroad if necessary.—Write fully, giving age, experience, and 


when See 
AZ essrs. Ellis and Co., Solicitors, 30, John-street, 
Bedford-row, W.C. 1. 903 a 











Wz anted Immediately for Mid- 
on Aero-engine work, JIG and 

prospect for suitable man. ao - y 0 

work wili be engag onion abe tenet to your i ev 


Bos 





[Prick NinepEence 
mesh igre htsmen Required in Im- 
PORTANT Munition Works, London area. Those 
accustomed to Furnace Design SR No one on Govern- 
ment: work or living more than ten a away will be 
engaged. - State experience, age, and uired.—Apply 
to Box 133, Advertising Offices, 84, Guewn ictoria-street, 
London, E.C. 4. 1031 a 


Drug htsmen Wanted for De- 


ak ING LATHES. yoaredt experience and salary 
required ae ly through nearest Employment Exchange, 
number 93. No one at 
present on ‘iicmeaoenl work will Ke engaged. Ba 











A ssistant Designers Required 
IMMEDIATELY for an important Admiralt 

lishment. Applicants must be neat, quick and reliabie, een 

able to carry out design without supervision.—Write, stating 

age. experience and salary expected, to Box 77, Willing’s, = 
rand, London, W.C. 2. 





(jrane Draughtsmen. —Leading 
and JUNIOR DRAUGHTSMEN REQUIRED for 
London district, having — ‘ood experience in Steelwork 
Machinery, Shipbuilding, uipment, or General Crane 
Work, although applica’ jons me frome high- -class men with other 
experience would Ver for reliable. 
capa le men. No person employed on Government work will 
be engaged.—State fully experience. training, age and salary, 
to your nearest a Exchange, mentioning “The 
Engineer” and number 1008. 1008 a 








[)raughtsman. — apable, Expe- 
RIENCED DRAUGHTSMAN REQUIRED by Con- 
trolled Firm in the Midlands. Must be a specialist in Portable 
Railways and Rolling Stock for same, with a thorough 
knowledge of prices and estimates.—Apply, giving full par- 
ovo of experience, aolery.. and when at liberty, to the 
earest Employment Exchang “The 
aad number 173. Nobody re present pay Ree work 
will be employed. 173 a 





[Experienced Aero Engine 
RAUGHTSMEN of canenns ability REQUIKED by 
a North Midland Aero Fac Good position and salaries 
to suitable applicauts. ose eaion already on Government 
work will be (eng. ged. ee _your ae st Bo pH 








= perienced Female Tracers 

and IMPROVERS REQUIRED by a North Midland 

ire Factory. Good position and salaries to suitable ca 
No person 2 y on. Government work 

ply your nearest cer cs Exchengs, men- 


cue 
and No. A 839 a 


ed.— App 
tioning “The Eogineer” 





erienced Mechanical 
DRAUGHTSMAN REQUIRED for London District. 
Knowledge of small Steam ‘vines or mps would be a 
reconmendation. Position permanent and progressive to 
suitable man. _ No one at present.on Governmeut work will be 
engaged —State full particulars, age and salary required, to 
the hearest Employment Exchange, mentioning * The Engi- 
neer” and number 140. 140 a 


Mechanical Draughtsman 


WANTED, with high-grade experience on heavy, 
automatic machine work, Jig, Gauge and special tools. 








[raughtsm en Required by Large 


Controlied- Firm in the Midlands, with —eetanes Pet 
Machine Tools and Automatic Machine Design.—Apply, 
stating experience, age, salary required, and when at liberty, 
to your nearest Employment Exchange, quoting “The Exgi- 
neer” and number 154. No one alrea y on Government work 

a 





raughtsman Required Imme- 


‘ELY aod Marine, —- seve in ee eS Oil 


m already on y a work will will 
fred, to Apo t Enpityment Exekenge, quotl 
i your nearest Employmen nD 
o Engineer“ and No. "A530." = ona s 


Drseh tsman ong ee ca 
mway experience irable, Oat not essential. 
eo person already on Government work wi! ep, — 
ye nea re age, experience and salary req ; apne 

A 








[ndia. —A Firm of cyte en and 

Contractors fr He — SERVICES of a oe 
ELECTRICAL ASS Charge of Elec- 
trical Branch. Must b be juelizible a military service. Good 
salary to a competent map _ must be prepared to leave for 
India at once.—Address, 3 e * a ea mass ary 
Agency, 121, Culineccarents Lande 176 





Required, for a Large Ship- 
U gee and Engineering Establishment, a ~ a 
class Man act as ASSISTANT TO COMMERCIAL 





Dag pen uired to Take 


iy need Fall sit the free place to 
a a S oe parti: in the — 


permanent ore to suitable applicant 
zier 594, ‘smith Agency, 100, Fieet-street, — 
029.” 


[[\acers Required in- Important 


ee Works, London area. Must have previous 

ence. No oue on Government work or living more than 

10 nin — will be engaged. State age and salary required. 

—Apply to Box 152, Advertising Offices, 84, Queen Victoria- 
street, London, E.C. 4. 1032 a 








\wo Experieuced Mechanical 
DRAUGHTSMEN ; good permanent ternal cou prefer- 

ence to a agg with knowledge —_ 

engines — iculars to 


requi 
nearest igmplovment 1 Rochames, woontiontning “The Engineer” 
and number 170. No person employed on Governmeut work 
already will be engaged. 170 a 


Wanted, Ex 


combustion 





rienced Rate 


FIXERS on Aero a work. No one already em- 
ployed on Government work will be engaged.—Apply to jour 
nearest —— Exchange, mentioning *‘ The 7a 


and No. 
\ FIXERS on ‘Agricult an ta as No ome already 
op Government work will be ed.—Apply to 





anted, 


cn ame Rate 





[raughtsman Required, with 


experience 9 Marine Boiler work. — Apply, stating 
experience, age and salary req ——. to the nearest Employ- 
107. N ~ iS t ais t ‘k will be oat 

. Noone at present on curnanen wor 
107 A 








MAN AGER” fe pe must have had Accountancy and 
Genera! Commercial training and experience and be 

with Shipyard practice —Address, stating Age, experience and 
salary required, 137, ‘‘ The Engineer ” Office. 137 a 





Rising Firm of Engineers and 
Noreen for Reinforced Concrete Constructions with 
large interests in Concrete Shipbuilding, OFFER POST as 
Negi ENGINEER for | their Westminster Drawing-office 
Expert E with several years’ practical 
euperteee — Address, stating age. experience and sala - 
quired, to 168, “‘ The Engineer” Office. 168 4 








Works Manager Wanted by 

one of the largest manufacturers of Heavy Meo, 

Vehicles in the country. Experience in the latest methods of 

production is essential. Noone on Government work will be 

engaged.—Address, as fullest particulars of experience, 

= dates, age and salary expected, 990, “The —. 
ice, 


Works Manager (45) Requires 


SIMILAR POSITION witb a firm with prospects after 
the war. A good organiser, having had control upto hands. 
Repetition work gw erate a —Address, in 
strict confidence, 109, “* The Engineer ” Office. 109 B 








W. London district en on urgent 
Air ied contracts. Give full particulars of experience ; 
also age and salary required. No one already engaged on 
Government work or st more = 2. miles away need 
apply.—Address, 175, ** The Engineer” 17% a 


Wanted by Firm on South Coast 


mgaged on Munitions work, TWO JUNIOR 
moe ghee gg tow one of whom should be used to Jig and 
Tool work. wages plus war bonus. Shop experience 
and theoretical training are essential. The posts would be 
permanent ones.—Applications, stating age and experience, 
should be made at your nearest eg Naoet Exchange, men- 
tioning “‘The Engineer” and N 5882. No one at present 
on Government work will be engaged. 932 a 


y Firm in 


orks Su perintendent St aah 





[raughtsman Required, with 


good experience in design of Steelworks Machin 
ferred, merges oh applications a a s rae with other 
ment work will be 


Govern- 
required and when si itary to a ae <3 


Exchange, quoting “ The and No. A4694. 








[raughtsman Required with 
General Mechanical gineering experience. 
No one at present e¢ ed on Government work will be ac- 
7 ae ply, with full iculars ef qualifications and 

akon’ to your nearest — ao 


tonite “The Engineer” and No, A 


[raughtsman Wanted, Accus- 


ED to Tool Design, capable of lajing-ot tools for 
automatics and ca) ns on repetition work, also to have 
experience with jigs and general | pcm methods. “works 
few miles north of London. No person already a Government 
work will be engaged.—Apply to your nearest Employment 
Exchange, giving age and experience, and seule “The ae 
neer” and No. 975 


Dt ughtsman Wanted for War 


ames of steelwork and constructional 
camaumen —Write. hing’, age, —— on salary re- 
quired to Box 89, Willing 5, Strand, 2 No man 
already engaged on Goverment work or ling, more than 10 
miles away need apply. l6l a 











raughtsman Wanted with 


sound mechanical Engineering knowledge and training, 
North London district. No one at present on Government 
work or residin, more than 10 miles nape 4 will be e: 
Address, 172, “‘ The Engineer” Office. 172 4 





htsmen. — A Controlled 


ray jhment in = West the Ba of Tombs oe 





anted, Experienced and 

Capable JG and iL DRAUGHTSMAN, pre- 
ferably with experience of Motor Vehicle Manufacture, 
London district. fa Patt already on Government work! 
will be engaged.—A) Ms gger age, salary, and full particu- 
lars of experienc, jour. ms yn earest Em -emmmaed manana’, 








licate from the hilli 
each contract, which wi!l not ~ refu: 

JAMES M eects C= SONS, 

vil Engineers. 


o1 om BW. 1 
pt, sr andons , 


1006 
Wee by Contract De 


a sess ASSISTANT ByOTESER pal se rn 


Pablo to teal to deal with Peith arb 
particulars of e ce, 

e person penessn . + ene a will 
your nearest Employment Exchan 

The E and No, A806” os 

















Wanted, First - Class Jig and 


TOOL DESIGNER for Aeroplane En Work? 
London N.W. district. No one engaged on Government work 
or living mére than 10 miles — need apply. ae 2 
Watson bedose and salarv ted, to Box 9839, c.0. A. 

mn and Co., Ltd., 154, Cler caer By E.C. 1. “18 a 





Wanted, for Aero-Engine 

Ing-office, en experienced DRAUGHTSMAN. 
i Ey ton suitable man. No person already employed 
pon Government work will engaged. Applicants must 


u PI 
apply to their neareast — joyment Exchange, mentioni 
“The Engineer” and number 1 135. - 1H 2 sa 





on Lpplactane high priorit; 
th first-class ns ne in General 
Engin Work ; igh experienced Man for medium size 
gore ‘001 Wor! Y TRACER is also RE- 
RED. The io positions are permanent to reliable 
ihaividues, a No pe! Pereting fail — on Se ony work will be 
gs stati Paling ©The Eagianers ned 
ry ment Recharge mentio: - : Eaginess and 
- 


Dreghiane —Jig and Tool 
eee ay. a o~* APPARATUS 
gg apd DRAUGH mm rural 

en already ete - nanan 4 need 

apn. APay in first inesanos to your nearest Employment 
stati: experience and salary |, men- 

tioning “* A5624. 





your nearest wr Exchange, mentioning “ The Engi- 
neer” and No. 788 « 


Rate: Fixer — First-class Tool 


ROOM-RATE-FIXER REQUIRED by a Firm in the 
Midlands engaged on Aero-Engine work. pplicants must 
have had a Tvol-room ex ee of high-class work. No 
person already engaged on Government work will be employed. 
—Apply to your nearest — Exchange, mentioning 
“ The Engineer” and No. 935 a 


Rate Fixer Required for Repeti- 


TION work (small Engiueering Parts). No man already 
engaged on Government work or residing more than 10 miles 
away need apply.—Write, stating age, experience and wages 
required, MANAGER, Sterling Works, Dagenham, Essex. 108a 


%. 
ate-K'ixers.— Wanted at Once, 
Several Experienced RATE-FIXERS for large Firm in 
the Eastern Counties manufacturing Internal Combustion 
Engines, both Aero and Marine Types. Accustomed to fixing 
Piece-work Rates on approved modern methods for ae 
and Fitting. State age, experience, and required. 

one on Gover: ment work need apply. ag | Reset nearest 
gineer” and 

number 169. 169 a 


Wanted, Working Foreman for 


Small En ae Works, West London; must be 
good all-round tae ic, used to high-speed ¢: ine construc- 
tion. State me reference, age and ry. No one 
employed on Government work or residing more than 10 miles 
away need apply.—Address, 129, ‘“‘ The Engineer” Office. 129 « 




















Engineer Requ uired at a Country 
Hotel to look afte iler, Lift, &.— Apnly by letter 
“H. W.,” 24, Martin's-lane, Cannon-street, E.C, 4. 185 a 





oreman Engineer Wanted, 

accustomed to the Charge of Heavy Machine Tools, 
Fitting and Erecting of Rolling Mill Machinery. No person 
already on Government work will be engaged.—Apply, stating 
to your, an Employment 


je, wages and experience, 
Rexeb ag“ The B "and No, AS617. 119 a 








PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply te 
WHEATLEY... KIRK, PRICE AND CO 
Watling-street, LONDON, B.C, 


Sueeeeen, Manchester. 


26, Collingwood-street, Newcastle-on-Tyne Sp so 





e ‘Enginest’™ and No. = lla 
Drenghtemen ‘Required for Tem- 
4 C SERVICE in an Adwiralty Deperiment, a 
knowledge Engineering being esserstial. Salary upto 
2a meek, fncusiee “of war bonus with oe = adaitie 
accordin ee ee ee state 
details nat experience, to No. ter, Willing’, 125, 
, Strand, London, W.C. 2, not later than July 31: 





SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c.. 
Paess II., Il., IV., LXXXVI. 


Numerical Index to Advertisements, 
Pages LXXXV, 














_ii 





— 


Hes Fitterand Turner Required 


2a Factory now eé large machines, which = 
made in ‘this Applicants should ha 
ne oe of Jig, Tool, and Gauge Manufacture, re 
well as wide fitting rs Ea Ba ‘Goods =— manent opening 
for high-grade man. Smiths’ Agency, ~*~ — 
Fieet-street, London, E.C. 


Mechine Shop Foreman Wanted, 
North London district. Must be used to 4 omen 
work and have expe? ponee in pandling men. Lae one at present 
= Government w ing more pee away will 
be enpaged. Address, I 171, “ The Engineer ” Office. I7la 


Rea equired for Aerop] 


ean DL gir West ag a a First-¢ 


poe ey —~¥ tal ake cf aay Fo ee —No person at 
present engiged on Government work of livin, mete than 10 
yeh away need write to Box 586, >ells Ltd, 1 rare 











ane Works | 
vat got eel = 





THE ENGINEER 


Tos Steam Turbine Makers in or 


Univer- 
po man 4 Sree, BEERS EN ee T at 
to’ obtaie experience in turbine design. oderate 

a. da ress, 182, ‘‘ The Engineer ” Office. us B 


Dre OP Forging and General 
MPING ream FOREMAN DESIRES first- 

class OPENING. Held ex ve charge on the i class of 

forge work.—Address, 115, “‘ The Engineer ” Office. 115s 


Foreman Fitter, Disengaged. 


a” Sree Lak Maly She ei Internal Comyastion er : 











Foreman Seeks Re- engagement 


4 Capstans, Turre ‘ears’ experi- 
ence general machine > ll Full ait partieutars per fatervion. _ 
Address, 156, “The Engineer 156 p 








Wane Clerk, Used to Order- 
pouting nee aed © es Co efficient man. —A = 
Box No. eg gy Office, Selby x ee? 





W anted, for Large Shipbuildin 
~ on Ensineering Establishment, an ACCOUNTAN 
f financial books under alight supervision. 
ph ye a4 nae had similar ag i —Address. stating 
Fy experience and salary required, to 138, “ The — “a 


Foreman Smith Requires Post. 
Fugineering and Shipbuilding ; 5 ~ ae 
| ~ ele good references.—A 125, Sue Baginner 





babes Foreman, with 18 Years’ 


experience in the unin , red of frege, ve Se 
Pr ng shops. 
SUITABLE’ ae Reference to hand. 


ress, 101, “The Engineer” Office, 101 » 





WITH WRITIEN ADMIRALTY FeRuesion TO 
LEAVE PRESENT ee 
OTHER WORK. 


A" Engineer, at Present Work- 


ING as oo SEEKS POSITION in promeerns 


Firm. In sent pace ciose on six years. A; Appren- 
First-c. 


A Large Firm of Engineers in 


HAVE an OPENING for ooe Sone Good 


course to include both, wit Baus 
Address, 2002, “ vhs Beemer” Ofhos 2002 » 





| yen ped WwW. Swind on Works. R.A.C. 
references for charge of repair shop iu easy Co. 
french language fair; Spanish fluent. ‘ould take cal 
great interest in Acre engine work, but this is not essen 
otherwise on shipbui g- 
For some years Associate Member Institute Automobile 
Engineers. 


W. E. V., 20, Fawcett-road, Southsea. 18 8 


her C.E., Inst. Mech.E., B. Se., 
ENGINEERING EXAMINATIONS Mr. G, P, 

BSc., A. nst.C. E., &c., personally PREPARES 
CANDIDA BS elther orally or be setenpenianen Hundreds 


of successes os BA BY, twelve years. Courses can be 
commenced at jotoria-stzeet, Westminster, 8 SW. 
z 





rchitect, Civil Engineer, and 
ee es 
cee Os or os engineering work.—Address, 17%, * The 


(ivi, En ingineer, B.Sc., with Ex- 





anted, a Vertical Boiler, New 
ni yy eSegona and, In Sf ae = SS 
SECRETARY, Royal Western Yacht Club, Plymouth. 136 r 


Wanted, eo speed Compound | strox 














Reinforced C te, DESIRES RE- gph al 120 nos-con.., and direct geet 
SPONSIB NPOSITION Address. PISS" «Th The Engineer * Sonemnter,, Shows KW. 220 soils, D.C—TYLER and 
ontractors’ aes and Engineer, W* anted Immediately, 2-3 Miles 
IPEYE, ms) go for I IATE b, ee RAILWAY for Jubilee Trucks. 
ENGAGE = k, drainage, water and price, J, McGOVERY, 
Adiairalty Contract.— h. 992 ¥ 

eupely. ep, 160, g he 160 B 
anted Immediately, the Fol- 
nergetic ae Manager Second-hand Slip- ar 
vg: ‘DEST RES POSITION iannearvele. ‘Foon ak, ELP., ore .P., two 0H P.. ey ee Ace 





iron, bronze, 
; first-class 

cost systems and 
P1237 8 


ngineer Desires Position as 
CHIEF RATE FIXER or ASSISTANT WORKS 
MANAGER = 16 years’ practical and gee pa experience, 
mechanical and electrical ; used to costs of 
ordnance, aircraft and general engineering. 
getic.— Address, 183,“ The Engineer ” Office. 


= nd alumina, loam, dry or g green aa ie 
machine methods ; modern cos: 
pesnemn sar engine, dress, P1237, “The Engineer” 








Eagineer Requires Position as 

WORKS MANAGER or ASSISTANT ; 18 years’ a 
ence in Motor Car and Aero Engine work. Similar 1d 
previously. os Oca to £600 per poten Fan a 
“Tne Engineer” 


Epgineer, Well Educated, Desires 


as MANAGER'S ASSISTANT or 
Position ; 14 years’ excelient shop, foundry and D.O, yn 4 

mee in marine and general engineering Steam engines, 
turbines boilers, condensers, Diesel, trol and oil engines. 
Erectical hpowtedge of electrical work.— Address, 99, b ae The 








(Fentleman, A.M.I. Mech. E, is ‘is 


OPEN to REPRESENT British, Colonial, or 
ivms’ : United Kingdom for Engivesring a and ‘aitied "Trades. 


Connection 
HUMBER, Marguerite Lodge, Hampton- — a Tedding: io 


entleman (34), Discharged, 
SEE Bs" ttss J with Firm dealing in Engineers 
Stores, as A ANT to Manager. or to Buver, or as Repre- 
sentative. Salary £200 —Address, 116, “The Engineer t io ce. 
8 


entleman (51), Recently Re- 


'D from abroad. sole 
tracts, OPES toTAKEUP SIMILAR Gaal fice t bere 
broad, Responsible P. 














New Foundries or the Re- 


ORGANISATION OF FXISTING. — — FOUNDRY 
MANAGER (42) with engi gand 
tions, capable of organising and ‘manag ng Sono for high 
elass fron and bronze castings, medium weights, modern 
methods, is OPEN for ENGAGEMENT.—A P1281, 
“The Engineer” Uffice. P1281 » 





S-phase, "480 volts, B-cycle. —, oer serial number — 
Address, 112, “ The Engineer” 112 F 


Woe Machine for aan 


Scrolls for Geared Scro Scroll Chueks ; either ga 
88, 155, ** The Eagineer 


Wa, Second- hand Travelling 











Santee (to travel on rails on ground level), upon 
dead weight tae ) will be mounted. 
p 4 bout I 15ft. ht of Gantry from und level about 
with b under about 12ft. elling motion will be 

pg to Gantry by gearing conn crane, Or Gantry 
d Crane complete will be considered.—Send particulars o 
ENGINEER, as Works, Fairfield-street, — 

’ 





WwW anted, Steel 
leuastor -_ to 6ft., he 
A. KRYN and LAHY 
tchworth, Herts. 


Chimne 
ht shout B0ft. ey 
TAL Wi wees 








Wanted, Tackle and Not Less 
than 120ft. of CHAIN capable of carrying ton. State 
lowest price.~E. H. K., 35, Furnival-street, B.C. 14 ¥ 

Wanted to Purchase, | 8 or 10 
WHEELS. tite dewetos tone tt LE Poplar “tinct 


Be eee ale Jo Pendown, Cornwall. 
A Time Recorder Wanted 
State Advorthine Lett, and a ie be seen. Fisctaect, London, BE 


— Mixer Wanted.—Par- 


ie to PALLISTER, Contractor, —a 


ae 











Heer Iron Want~d Ur ee | 
for cash ; in oniia, din, fir, ond © 

ipper. Send offers and Se Tg sa ‘byottiancode's 
oma House, Holvorn- viaduet, E. 


a iStock, Engineering Stores 


ws, 10 gauge upwards, 


all sizes. 
Pm Yarn and peeenennts, all sizes, 
Tr: asy an neck ing, a! 
4 hitless Gas ~~ Fitt “oy all sizes. 
Galvanised WI. Pittings, all sizes. 
00 pa 2-pint Enamelied M = a 
om oes Kuarvelled oy Baap Tin 
Flax d 12 <i og in all sizes. 
Gardclothing f for ok an counts and cylinders. 
State exact requirements.—Address,“H.B ,”¢ 0, W. H. Smith 
and Son, Advertising Agents, Blackfriars, Manchester. 97 « 


ir Com 
ranted,  raighe- line, Steam-driven AIR 
COMPRESSOR, type; canacity 35780 cubic feet 
free air per Meg, _ 1DDEL and UO., 40, St. Enoch-square 
Glasgow. He 


apiting. 





ressor. — For Sale, 





Time Recorder, as New, 
PELLEY, 109, Parringdow road. Et yeaa bg 


A Vacuum Solvent Recovery 


PLANT (by reputed maker) FOR 9 oy complete 
with air pump, condenser, receiver, and pip! me . Internal 
dimensions of vacuum chamber a oy 20ft. 10in. by 
to 





9ft w.de by 4ft. high, steam hea’ Fan. ; ig 
piates ~e =a pe md steam pressure 60 lb. per sa 
chamber fi doors at ends and sides, well jageed to 


retain heat ; ae eondenser about 2ft. internal diameter , 
receiver, galvanised mild steel tank, 3ft diameter by 3ft. 
high, capacity 130 gallons approx. complete with all neces- 
sary fittings. This equipment oan obtain a vacuum of — = 
about ten minutes, meter 30in., and under workin 

ditions maintaia in. vacuum. Particularly suitable ¥~ 
recovery of Naphtha or Ry aed volatile matter.—Further par 

ticulars address 121, “ The Engineer” Office. lle 





Babcock and Wilcox Boilers, 
TO, each 11,000 Ib. evaporative capacity, 900 200 Ib. steam 

poo This month's Boilers Ingpectors =“ pe 5 
pamadiately. Address, 926, “* The meinen 6 926 @ 


Begshax. sWrought Iron Pulleys, 


as used in Government departments, are the stro’ 





and best in the market. Quick delive piven: 
files ted price list, containing rules for transmission of 
power by wheels, belts, ue and shatts free —J. BAGSHAW 
and SONS, Limited, En » Batley, ¥: Gel 








FOR SALE. 


Compound Horizontal 


‘ross 
Corliss CONDENS: ve ENGINE, by Ruston. Proctor 
and Co., with cyl. 20in. and 3Sin. diam. by 42in. 
Cross Compound Horizontal! ‘pRoe ‘VALVE ENGINE, by 
nosey and Go., with cyls. 16in. and 26jin. di 


"Horizontal Tes Tontom R gag CONDENSING ENGINE, by 
. by S6in. struke. 


od and Co. nd 20in. diam. by 
Horizontal 0O CONDENSING Ene ENGINE, antomatle e expansion, 
by Busto and Co., with cyl. 14in. diam, by 28in. 


Automatic Horizontal ENGINE, of the Drop-valve pattern, 
by Robey gna Co., with cyl. 20in. djam., 2fv. din. stroke. 
90 B.H.P. Twin OlL £ cise, wy Raston, Proctor and Co., 
cyl, 14ip. diam . by 24in. stroke. 
B,  Soeaier Si ha i ENGINE, tube ignition, with cyl. 
i atheros Selann- -type SLOTS? ue MACHINE, 
stro! 


p etrculse motion n, 4ft. 6in. 
Size Noble Me | Lund col D IRON BAND Ag te 


MAGHINE, in. diam. wheels, Pc table Mt. 
—— Horizontal dards Me Ee aa os 
two t standar t. h, Carr, Lori 
wit Che te ee spind! a 3 ~s 
TALOGTS 06 aie MACHINERY, tay od Ry free 
on application. Inspection tn 


08. W. WARD, Ltd. ALBION y WORKS, 
Tel. : “ Forward, Sheffield.” Sp’. 4101. SHEFFIELD. 


a 
(-2 


al 


Ad 
ie 





FOR SALE. 
One Cole, Marchent and Morley 


CROSS-COMPOUND VERTICAL 
CORLISS STEAM ENGINE 


and Engine Type 


WESTINGHOUSE D.C. GENERATOR. 


Complete with condenser, air pumps, grease extractor, steam 
and exhaust pipes, and, if  eeaememeed electric cables, switches, 

circuit breaker and rbeosta 
Lr A ha kilowatts ~ 85 r.p.m., with steam at 160/180 Ib, 
nerator shunt and en wound, 460/550 volts. 


essure ; 
Tn excellent con “condition. 
The Ex Engine can be used 


running, 
pi gre Big steam von a mae fn ee i. Ls AS 
fe spe, ast remov generator armature 
a uting * rope pulley. 
atl ELECTRICITY DEPARTMENT, 
wn Hall, 23 





For Sale :— 
SET of HORIZONTAL HYDRAULIC Bg 


ONE 
de by Sir W. Armstrong, Ltd., Newcastle-o: 
two sted As oe lie’ diameter x and too 


two steam % 

differential dreulie rams 59 16in. and 3-13/16in.  ainmnetes 

giving a d ment of 186 gallons of water ‘per minute 
of 860 Ib. per square 


t 30 revolutions ames pee Cy & pressure 
ine wich, 80 Ib ae et 

WOSETS of ORIZONTAL HYDRAULIC PUMPS, 
atin ‘'annett, Walker and Co., Leeds, each set having two 
steam cylinders l4in, diameter x 18 stroke, with oy 
rems 4in, x Qjin. diameter x lain stroke, giving a total 4 


placement 100 gallons per te at 60 revolution> 
minute, at a pressure of 800 1b. per square inch with 80 it 


one a ee BAttsG ACOUMELATOS, working in con 
above, having a ram Sin, x 17ft. 


Juty 5, 1918 
|e me Pumps and Well. 


1a ir gor Contractor's D Wells, &, 2is, 
pper Grouna. 


} Ey Rast Telephone No" OTe Hep. 822 ¢ 





or Sale :— — 
VERTICAL COMPOUND, CORLISS ENGINE, epi. 
aol ie Oe grooved wheels —_- 
Masi ieatemravec alte 1 

HORIZONTAL even, Baltan. | ENGINE, cylinder 20in. 

by S6in. stroke, W io cree ides. Pressure 86 Ib. 
"GAS ENGINE, horizontal, cylinder 10in. Dy 201 Din, stroke, by 
150 r. ee ome complete ete with rtartr, ala also two fly-wh: and pulley 

pet ar have SEAMLESS STEEL TU 

BE an 
CONDU!T CO.. Ltd., Plume-street, Birmingbam. ie 


Fer Sale.— 





BOILERS. 
1 Vertiosl, 9ft. by 3ft. 6i Ages y nanos 80 lb. pressure. 
1 ata at 8ft 6in. m by 3 Ste, 6in.. 3 Cross Tn bes, 75 1b. pressure 
allow! 


Ta Ma cae . and rid cee br 6ft., 80 1b. pressure. 

1 BOILER MAK RS’ SLAB. 10ft. by 2ft. 

2 ditto, 4ft. by Sft, with holes. 

1 Groatey GAS ENGINES 34 Cylinder, 18in. stroke. Tube 

1 Pair Ciscee-ditven COMPRESSORS, each about 140 
cubie ft. at 640 lb., suitable for air or ammonia. 


PU. 3. 
3 i Vertical Boiler Feed, 1 Vertical Duplex 
1 Set Steam-driven Hydraulic Pumps. Steam cylinders 9%), 
by 10in. stroke, water cylinders 43. Gun metaj 
plungers. 
MOTORS. 
1 6h p., 240 V.D.C. ; 12hh.p., S-phase, 460 V.A.C. 128 u 
G, ELLIOTT AND CO,, Ltd., 
188, Long-lane, E.C. 1. 





For Sale -— 


PARSONS STEAM TURBINE, 3500 K.W 
weeps. 190 Ib. to aq. in., with alternator, » An ose 
and exciter complete ; volt maximum load ; 


ONE 1500 K.W. TURBO ALTERNATOR, 
2-phase, 2000 volts, 50 periuds, by C. A P 


WILLANS-PARSONS STEAM TURBINE and 
HGPRT ATOR. ee Ew. » 1200 r.p.m.. nfo ib. tos ag in, 
also 
hg water pumps,’ &c. 
PARSONS TURBO ALTERNATOR, 300 K.W., 
2-phase, 2000 volts. 


ONE INGERSOLU AIR COMPRESSOR, 12in. 
—_ oh air cyl. 14in. dia. x 12in. stroke. Capacity 


ONE SIROCCO FAN, 3£in. dia., Revolving Type. 
Capacity 31,000 cub. tt. per min. For motor drive. 


R. H. LONGBOTHAM & CO., Ltd.- 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 
Tel, : $4 Wi ; 867 Newcastle, 
Te). Add. : , Wakebeld,” 2017 « 





For Sale, a No. 1 Blackman’s 


VENTILATING FAN, 48in. diameter, capacity 15,000 
Fe, 30,f00 cubic feet of air per minute; in first-class order 

Price £16 iK, 6, Elton-road, Bishopston, Bristol. Phone 
757. Telegrams: “ Exhaust, Bristol.” 110 ¢ 





For Sale Before Removal — 


ONE 1500 K.W. TURBINE, by PARSONS, 
2-phase, 2000 volts. 
ONE 300 K.W. DITTO, by same Maker. 
Full particulars and prices on application to— 135 o 
R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD. 





Fors Sale, Bennis Chain Grate 
KER, 6ft. 6in. wide, 10ft. k .4 long ;_ excellent 

order. “eet. Tt offer E have sap ve refused. 

FOR SAL e+ Compound Engine-driven CENTRI- 

yeSal PUMP, 900 gallons p.m., 50ft. head. Little used. 


ffers in 
CiTY ECTRICAL ENGINEER, Electricity Works, 
‘orcester. Hu 





or Sale, Blower, 5-in., with 


olling bearings, fast and loose for imme- 
diate DISPOSAL MJ Hl. KING and OO. Lid, 
Nailsworth, Gios. 





For. Sale, Cast Iron Tank, 
ved A y 17ft. by 4ft. Gin. deep, round gorners, 
~~ flanged and bolted iueioe. about 12 lions. Now 


2 ted in London; immediate Colivery —W LLIAMS : nd 
SOsS, South Bermondsey Station, London, 6.16, 147 0 


For 8a Sale, Cornish boiler, 20 Ib. 


Burchine te to remo Fe ee GHaRL ES i” "de 











stroke, wing of of 800} per > inch. 
plete Tah eats 
le plant is ——e g order and ean be seen on 
te t 
pe a plioath in first to Box “ P,” Kidd’s Adver- 
tising Agency, PB emp Middlesbrough. 906 ¢ 








Lee Boiler Wanted, 30ft 


Mast sb atl fo 150 i orki 
us' 8 le for sq. in. working pressure.— 
A oafbe® 9 giving full detai Jeet, 





Plast Engineer (30) Desires 


CHANGE: wide pain ce; Midlands or North pre- 
cr 


ferred, Salary £600.—Address, 106, “the Engineer 


Position Required by Advertiser 


B 








ails, all Sizes, 1$in. to 4in.. 
cgi one Cat or Wire. A'so some PANE 
PINS and TAC Any quantities —Box 176, Bott 
woode's, Atlantic House, Holborn-viaduct, E.C. 1. 














or Sale :— 
One New GASOMETER of 1750 cu. ft. capacity, lé6ft. dia. by 
Oft. deep. 
New Belt-dri FAN, cap. 2000 cu. ft. air per min. 
Two New ASE FANS cap. 170, Gooeu ft. bon t hour. 


Two Sets New FIREGRICKS. for ate 6in. dia. furn 

One piaghe-cuces ae MACHINE, for 34 4, or 6 
holes, for about jin. : pie 

One Single-ended SHEARING ——s for fin plate; 
also a Travelling Table to connect © machines if 
requ 

Two Diagonal STEAM WINCHES, by Clarke-Chapman, with 
qe ai sg Tin. dia. respectively ; ink reversing ; require 


ded BOILER TANK or RECEIVER, 74ft. in. 
by a otek ih h one detachable end ; also Rails and Trolleys 


gy age aiarntal Belt arives Double-acting AIR COMPRES- 
1 eu. at pressure. 
ey eg tm dv 7 Co. 5 5 ermath j abode 10 Cu. ft. at 
gor pressure. 


GEO. COHEN, SONS AND CO., 
600, Comm ercial-road East, 


London, E, 14. 2012 

















af Birmingham University, ’Pab ie sosool Sdueatia Last | | niversal Grinding Machine | ° 
appoint: meget, Governasent —~Address, P1285, ‘: The Either New or — hand, in 
Engineer” P1283 2 condition Gavacty i=. xX 24in. to eitlbstration 
= lowest prigg and where siya, o in Boquized 

ar material, priority P.1—Aadress, 9%, “The ginger’ 
Resident Engineer anc and Surveyor | 
‘seaman ane quantity’ surveyor ad ~ - By i ati 3 Gauge Locomotive Wanted 
ie ee oe ee mottT mneels coupled. Address, 182, “The Rngivesr” 
Structural Engineer Desires 

CHANG. Thoroughly petent designer of steel- 


work, reinforced concrete er, a building construction. 
—Address, 124, ‘The ge and’ gpa 148 


hat Offers to Engineer 36) 

10 years shops and 10 a office 6xperience. 
MANAGER or similar position preferred.—Addr <) om 
“The Engineer” Office $n 


Works or Assistant Manager 


WANTS BERTH as same or Position of ‘frust. 
Well up in modern practice, specialist in tools and gauges. 
Good org iniser ani capable of gestiag the b: st out of help. 
Ampricsa exp-rience. references.—Address, 179, ** fhe 
Enziaeer” Office. 179 w 








LESSONS OF THE WAR. 





HE articles written by a Special Commissioner of “THE 

ENGINEER” on the above-named subject have been 

published in a compact form, Copies may be obtained price 
twopence, or post free to any address price threepence. 








“HE ENGINEER,” 98, NORFOLK 87., STRAND, 


LONDON, W.O0, 


or Sale—Econ omiser, 32 


SALE 

Green’ ree fearing. Lon Doors, &c., ey nat noid, 4 ho 
to remove and load up.—Offers w BEN AD EDK ny 
a 


BROS., Ltd., Bournville. 
he? Sale, Facing and Boring 
UAsae, ~& Byrtice : oe. oe Som -plate; ditto. 
46-inch face- ace-plate tool and_ bed.-- 
wituiaMs SONS, Sou Beimendeny 8 Station ee 


or Sale, Five Brayshaw Melt- 
ING FURNACES (raat ae procibtoss with 


wired aes, mixers, &c, and two High-pressure 
by American Gas ‘urnace pe eacn 


capable of blowi five furnaces. n ony imme- 
Me te deli Address, 106, ogin cor” OMe, 


dia very.— 
or Sale,in Good Running Order 


Benoybrten condition, as it stands in C pangs | ee 


eke ety i. vs 
eater 
oF SCOT talk! el 











WILL Ast ious 
0 ie, 


Ee Pratl ae Fal Xo. or ©0., Lta., 66, Quoenreet 





For Sale, Motor Generator, by 


G.E.C. ; shunt-wound pector, ont 


Sa ak mesa to bl, Bb 
143 N.H.P. Nearly New Mar- 


Berar | Lopponta Praseabaa holies, Pg 
with * ra large fire- 

W.p. a cob. sg 5 deuvery —T. C JUNES and oo. 

Lid, 27, Sterne-street, shepherd's Bush, London, oat g 
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Charges for Wagon Hire. 


WE have several times commented upon the 
important part played in railway economics by the 
privately-owned wagon. ‘The reasons for its retention 
——that the owner may be assured of his supply of 
wagons and not be dependent on the railway 
company—have been justified, and never so much as 
since the outbreak of war, when, owing to greater 
coal traffic on the rails there has been a greater demand 
for wagons. Not all collieries and coal factors and 
merchants own their own wagons; many belong to 
wagon-building and wagon-hiring companies. In all 
coal contracts there is a clause prescribing which party, 
the seller or the buyer, shall supply the wagons, and 
it was stated in evidence before the Departmental 
Committee of February, 1915, on Retail Coal Prices, 
that if there were no specification in the contract, the 
obligation to supply the wagons rested on the colliery. 
Where other than the rightful party supplied the 
wagon, it was customary to charge—or, in the other 
event to deduct—a sum of Is. per ton per trip. In 
ordinary times a wagon would take a fortnight to go 
from the colliery to London and back, so that if it 
contained 9 tons, it would earn 4s. 6d. per week. 
As some journeys took less time in pre-war days, 
the general rate for wagon hire was 3s. 6d. per week. 
With the congestion on the railways and the shortage 
of men and horses in the employ of the coal merchant, 
and the consequent longer journeys for wagons, the 
owners increased their charges. Since then— 
February, 1915—wagons have become more valuable, 
not only in the coal trade, but for general merchandise, 
and prices for wagon hire have risen considerably— 
not, however, for railway-owned wagons, as the price 
for them is limited by law. The consequence is that, 
as related on page 556 of our last issue, the Ministry 
of Munitions has had to intervene and to limit the 
prices for hiring to 8s. 3d. per week for a twelve-ton 
wagon, 7s. 3d. per week for a ten-ton, and 6s. 6d. per 
week for an eight-ton wagon. 


A Railway Collision on a Single Line. 
On the 26th, the Board of Trade issued the 


report of Colonel Pringle on a collision which occurred 


on January 18th last, between two goods trains at 
Parkhall, near Oswestry, on the Cambrian Railway. 
The accident is one of exceptional interest, as it seems 
to indicate the failure of a “ fool-proof’’ system. 
This line in question is a section of single track ; one 
train was a down goods train from Wrexham, and the 
other an up train from Oswestry. They met at a 
point 63 chains on the Wrexham side of Oswestry, 
and the fireman of the Wrexham train was killed, the 
three other enginemen being severely injured. The 
line is controlled by the electric tablet system, the 
principle of which allows for only one tablet for a 
section to be out at a time, and, therefore, only one 
train in the section. As each of the above trains was 
in possession of a tablet, it showed that two tablets 
had been withdrawn. Colonel Pringle says that the 


case is one of the most difficult he has had to deal’ 


with. The Engineer for Telegraphs of the Midland 
Company was called in by the Cambrian Railway to 
examine the instruments and investigate the case 
generally from the technical point of view, but he 
was unable to find any definite fault in the electrical 
circuits or instruments or to point ceriainly to any 
incorrect method of working which would have led 
to two tablets being out together. There were 
possibilities for irregular working due (1) to the fact 
that phonopore telephones were superimposed on the 
tablet wire, or (2) to a temporary contact between 





the telegraph circuit wire and the tablet wire. The 
Board of Trade inspector says that there is no 
evidence sufficient to prove what actually happened, 
but, having regard to the fact that the statements of 
the two signalmen directly conflict on all material 
points, he holds the opinion that one or both of the 
men had something to conceal which was not to their 
separate or mutual advantage, and that, consequently, 
one or both of them were not working the traffic in 
accordance with the regulations of the tablet system. 
The Midland engineer recommends that metallic 
returns instead of earthed be used for the instruments. 
As this would necessitate a new departure, and one 
calling for considerable expenditure, Colonel Pringle 
recommends that a Railway Clearing House committee 
of technical experts should consider the question. 


After the War. 


In its official organ the Board of Trade 
gave, some months ago, long summaries of the 
reports made by its Departmental Committees on 
the position of several trades after the war, but it 
was not till the middle of June that the complete 
reports were available to the general public. Four 
were published in one day; of these four one dealt 
with the Engineering Trades, one with the Electrical, 
and one with the Iron and Steel. A summary of the 
report on Shipping and Shipbuilding appeared in the 
Board of Trade Journal on the 20th of the month, 
and presumably before the year is out the report 
itself will be on sale. When mining is added, we shall 
have a complete review of the engineering industries 
of the country as they are seen by the gentlemen 
selected by the Board of Trade. All the reports show 
what may be described as a _ preferential or 
protectionist policy, and in only one case, that of the 
Tron and Steel Trades, was there any minority 
opposition to such protection. The Committees on 
the Engineering and Electrical Trades were content 
to shut out the enemy for a year or two, and the 
Committee on Shipbuilding proposes certain restric- 
tions, and insists on the necessity of seizing all enemy 
ships. The Iron and Steel Trade Committee is more 
precise, it outlines a quite definite protective policy, 
which naturally roused such ardent free-traders as 
Sir Hugh Bell and Mr. John Davison. Indeed, 
turning over the pages of the report, one gets the 
impression that Sir Hugh Bell was generally in 
disagreement to a greater or less amount with his 
fellow-members. Of the ten matters on which an 
opinion was expressed by the Committee, he dissented 
mildly, partially, or totally five times, and he entered 
@ qualification three times. Others also showed 
dissent on various points—there was sharp cleavage 
over the question of the nationalisation of railways, 
for example—so that on the whole there is such a lack 
of unanimity that as far as guidance is concerned, the 
report leaves us very much where we were—but it is 
far more entertaining reading than the others. 
Sixpence is well spent on it, but we give twopence 
for the unanimous electrical report with some 
reluctance. 


Aeronautics. 


THE aeronautical activity on the Western 
Front during the past month was conducted on the 
same intense scale as witnessed during May. It was 
characterised by very active raiding operations 
against German towns by British air forces, and on 
two occasions by American aviators. The enemy’s 
policy, or ability, limited his aerial expeditions to 
@ series of nightly raids in the middle and towards the 
end of the month against Paris. No attempt was 
made against this country, for the brief visit paid on 





the 17th to the Kent coast by a single machine without 
bombs being dropped cannot be called a raid. On the 
other hand, British aviators, including the Independent 
Force of the Royal Air Force, raided seventeen 
German towns or other points in German territory on 
no fewer than forty-six occasions. The chief point 
visited was the Metz area, Metz Sablons being bombed 
no fewer than thirteen times, including, on one occa- 
sion, four times within less than twenty-four hours. 
Of the towns on or near the Rhine, Karlsruhe was 
visited twice, and Coblenz, Offenburg, Ludwigshafen, 
Mannheim, Landau, and Hagenau once each. The 
operations conducted during the month by naval 
contingents of the Royal Air Force included 
many day and night bombing raids against Bruges, 
Ostend, and Zeebrugge, and the enemy’s aerodromes 
in Flanders. On the 5th a squadron of our large sea- 
planes, while on a long reconnaissance over the North 
Sea, met and engaged a large formation of hostile 
machines. During the ensuing fight three of the 
enemy’s machines were shot down. On the return 
journey two of the British seaplanes developed engine 
trouble, and were forced to descend near the Dutch 
coast and were interned. From the British front in 
France the destruction of 301 German machines in air 
fighting has been reported. In addition 133 enemy 
machines were driven down out of control, and three 
were shot down by anti-aircraft gun fire. The 
enemy also lost nineteen observation balloons. 
During the same period 117 British machines were 
reported as lost or missing, including eleven which 
failed to return from raids on German towns. 


Naval Events. 


THE naval events recorded during the past 
month, so far as the British Navy is concerned, 
were few and of a minor description. On the 4th it 
was announced that a British destroyer had sunk 
after being in collision. There were no casualties. 
An armed boarding steamer was torpedoed and sunk 
by a German submarine on the 5th. Seven of the 
crew lost their lives. A similar fate overtook the 
armed mercantile cruiser Patria on the 13th, with the 
loss of sixteen of her company. On the 19th a British 
squadron reconnoitring in the north of the Heligoland 
Bight was attacked by German seaplanes. The 
enemy failed to score a hit and suffered the loss of one 
of his machines, which was brought down by gunfire. 
On the evening of the 27th four British destroyers, 
while patrolling off the Belgian coast, sighted and 
engaged at long range eight enemy torpedo boats. 
After an action lasting for fifteen minutes the enemy 
was joined by three other destroyers. The British 
vessels thereupon fell back upon their supports, but 
the enemy refused to follow. No damage was 
sustained by any of our ships. The record of German 
barbarity has been further added to during the month 
by the torpedoing of one, and almost certainly two, 
hospital ships. On the 6th the Koningen Regentes, a 
Dutch hospital ship employed on transporting wounded 
repatriated prisoners of war between England and 
Holland, suffered disaster while returning without 
patients to the latter country. At first it. was sup- 
posed that she had struck a mine, but there is now 
strong presumptive evidence that she was torpedoed. 
She was in the company of the Sindoro, a vessel 
carrying at the time the British delegates to the 
Hague for the Prisoners of War Conference. The 
fact that it had been given out that the delegates were 
to travel on the Koningen Regentes is of sinister 
significance. At about 10.30 p.m. on the 27th the 
hospital ship Llandovery Castle, returning without 
patients from Canada, was deliberately torpedoed by 
a German submarine when 116 miles south-west of 
the Fastnet. This crime against international law 
was attended by acts of exceptional brutality. At 
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the moment of. writing only twenty-four out of the 
258 people—crew,; medical corps units and female 
nurses—on board at the time are known to have 
survived. 


A Daring Exploit. 


THERE seems to be little or no doubt that 
two Austrian battleships were destroyed on the 
9th of the month, in what must be regarded as one 
of the most extraordinary naval exploits of the war. 
In the early hours of that day, and whilst there was 
still no more light than fore-runs the dawn, two 
Italian motor boats, patrolling the Northern Adriatic, 
discerned a squadron consisting of two Austrian 
dreadnoughts of the “ Viribus Unitis”’ class, with a 
number of destroyers. The motor boats were 
provided with 18in. torpedoes and launching gear, 
and Commander Rizzo decided to see what could be 
done with them. He signalled to his companion, 
Midshipman Aonzo, who was in charge of the other 
boat, to follow his example. Both vessels appear to 
have broken through the cordon of destroyers and 
approached the battleships within point-blank range. 
Commander Rizzo put both his torpedoes into the 
Szent Istvan. Midshipman Aonzo was not so 
fortunate. One of his torpedoes missed the target— 
believed to be the Prinz Eugen—but the other struck 
her in the stern. The destroyers seem to have 
waked up to the fact that the squadron was being 
attacked, too late to be effective, and in the confusion, 
increased by the disabling of one of their number by 
a depth charge dropped by Commander. Rizzo, both 
motor boats effected their escape. Without in any 
way minimising the brilliance of the attack, and the 
courage of the little boats, it is impossible not to see 
in this last disaster to the Austrian Navy, following 
as it does the loss of another battleship, only a few 
weeks before, and the sinking of the Wien in 1917 by 
very similar means, strong evidence of a surprising 
degree of inefficiency in the Austrian fleet. It is 
' inconceivable that any well handled squadron would 
allow itself to be surprised by surface craft, and if it 
were not surprised, the little vessels would have but 
@ poor chance of success. 


Reclamation of Zuider Zee. 


THE announcement during the month that 
the Bill for the draining of the Zuider Zee, with the 
associated reclamation scheme, has been approved by 
the Dutch Parliament, encourages the belief that this 
project, which has occupied the attention of engineers 
for more than a generation, may be undertaken at a 
comparatively early date. It is understood that the 
scheme which is embodied in the present Bill is very 
similar to that put forward by Van Diggelen seventy 
years ago. There are no special engineering diffi- 
culties, the main feature of the plans being a main 
embankment 18 miles long to shut out the sea. This 
embankment, which would extend between North 
Holland and Friesland, would, it is estimated, occupy 
nine years in construction. Within the area of 1500 
square miles which would thus be enclosed, it is pro- 
posed to reclaim four separate areas extending over 
500,000 acres, and to provide a large fresh water lake, 
from which supplies would be drawn for agricultural 
and other purposes, and thus alleviate the existing 
dearth in Holland of fresh water supplies in the 
summer season. It is estimated that the reclaimed 
area should be available for occupation within a 
period of twenty years from the commencement of 
the work, and this date would coincide with the 
expiration of the present system of reclamation which 
is adding 25,000 acres annually to Dutch soil. The 
cost of the work is estimated at £15,750,000, and in 
addition to the advantages to which reference has 
been made, the work would put an end to the existing 
risk of flood damage from high water in the Zuider 
Zee, and enable direct railway communication 
between Friesland and North Holland to be obtained 
by the construction of a railway across the new em- 
bankment. The only disadvantage would be the 
destruction of the Zuider Zee fisheries, but this 
industry is of quite subsidiary value in comparison 
with the benefits which would be conferred by the 
carrying out of the reclamation project. 


Water Power in Great Britain. 


AT a moment when so much attention is 
being paid to the reorganisation of electric power 
supply and the conservation of the fuel resources of 
the United Kingdon, it is desirable that consideration 
should be given to the possibilities of a greater 
utilisation of water power, either for the production 
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of electrical energy or for other requirements 
Engineers havé therefore welcomed the appointment 
of a Committee during the past month to report upon 
the water power resources of the United Kingdom. 
and the extent to which they can be made available 
for industrial purposes. The constitution of the Com- 
mittee, of which Sir John Snell is chairman, and which 
includes among its members Sir Dugald Clerk, Mr. 
Philip Dawson and Mr. A. Newlands on the technical 
side, as well as representatives of the Associated 
Chambers of Commerce and the Ministry of Recon- 
struction, has given general satisfaction. There is 
undoubtedly need of an authoritative report on the 
subject, as with the exception of the Kinlochleven 
and Dolgarrog Falls (North Wales) water power 
plants which have been installed to supply the 
requirements of the aluminium industry, practically 
no use has been made of our water resources. It is 
estimated that water power plants represent only one 
per cent. of the total employed for industrial purposes. 


‘An investigation of the power which could be obtained 


from the Scottish Highlands by impounding the 
discharge from the loch basins, indicates that it 
ranges from 375,000 horse-power to 650,000 horse- 
power, according to the character of the plans which 
might be sanctioned, and that there is enough water 
power in Scotland, including that available from the 
rivers, to meet nearly the whole of the industrial 
demand, which is estimated at 1,119,000 horse-power. 
One feature of the Scottish water powers is that they 
exist in a region where no local coal supplies are 
available. At the present time powers are being 
sought to develop the Laggan and Ossian watershed 
to reinforce the hydro-electric plant now in operation 
at Kinlochleven. The investigation which has now 
been put in hand should indicate for the first time 
what are the real possibliities of the situation, in 
Scotland, Ireland, North Wales, and elsewhere in 
the United Kingdom, and the report of the Committee 
will be awaited with more interest than is usually 
displayed in the recommendations of Government 
Committees. 


Salvage of Merchant Ships. 


THE authorised Admiralty statement of the 
work of the Salvage Section, which was issued last 
month, associated as it was with an opportunity of 
paying a visit to one of the principal depéts of salvage 
operations, has for the first time since the outbreak of 
war thrown a flood of light on the work of this new 
department of the Admiralty. It was not until after 
the opening of hostilities that the Admiralty Salvage 
Section was constituted, under the direction of 
Captain F. Young, the well-known chief of the 
Liverpool Salvage Association, but the work which 
has had to be undertaken has increased to a point 
when not only the salvage of warships, with which the 
department was in the first instance entirely con- 
cerned, but the salvage of merchant vessels in all seas 
is either directly undertaken by, or is under the 
control of the Admiralty. A recent new development 
is the formation of an Allied Salvage Council, by 
which the whole of the salvage operations in con- 
nection with British and Allied war and merchant 
ships are co-ordinated under a central authority. No 
statement has been made on the subject of warship 
salvage for obvious reasons, but it is announced that 
between October, 1915, and the present time, 
407 merchant ships which would otherwise have 
become losses have been salved in home waters, quite 
apart from what has been done in the Mediterranean 
and other seas. To secure this measure of success, 
not only has the salvage fleet been considerably 
reinforced, but plant and equipment have been 
expanded, until the Admiralty Department has at its 
command the largest installation which has yet been 
assembled. Considerable advances have been made 
in the types of lifting, pumping, and other appliances, 
and a special feature of recent operations is the 
employment of submersible pumps for lifts beyond 
the capacity of older types. Much of the work has 
been carried out under extremely hazardous condi- 
tions, and the shortage of -tonnage has made it 
necessary to undertake many operations which would 
not have been attempted in the pre-war period. It is 
satisfactory to learn that in spite of the additional 
risks incurred, the losses of the salvage fleet have been 
very light, and have been more than made good by 
the new ships put in commission. Associated with 
the salvage vessels is a considerable fleet of rescue 
tugs, which give first aid pending the arrival of the 
salvage ships on the scene. The Section is to be 
congratulated on a record of excellent work. 











MOVING TARGETS AND TORPEDO ATTACK. 
No. II.* 


EFFECT OF VARYING THE SPEED RATIO. 


In the general problem four independent variables 
are involved, namely, the length J of the ship, its 
speed s, the speed v of the torpedo, and the normal 
range r. So far, however, as our study has gone at 
present, really only three variables have been involved, 
namely, the length of the ship, the normal range, and 
the ratio of the two speed v/s. Referring back to 
Fig. 3, it will be recalled that the distance C H was 
taken at any convenient length x, and that the 
radius H J was taken at k x, where k is the ratio of the 
two speeds. Obviously, then, all results based on the 
construction will remain unaltered by variations in 
v and s separately, so long as their ratio remains 
constant. This applies even to the formula for the 
value of d that makes the angle 6 a maximum, for 
here again it is the ratio of the speeds and not their 
values separately that affects the result. The curves 
and figures arrived at above for the particular data 
chosen are thus, without the slightest alteration, 
applicable to the same size of boat at the same range, 
provided the speed of the torpedo, whatever it may 
be absolutely, is two and a-half times the speed of the 
ship. 

Our first investigation will be to discover how the 
general results are affected by variations in the ratio 
of the two speeds. Using the same values as formerly 
for the length of the ship and the normal range, 
400ft. and 1500ft. respectively, the writer has worked 
out diagrams corresponding to Fig. 6, first for the 
case of v/s = 1}, and, secondly, for v/s = 3. If the 
speed v of the torpedo be taken as 2500ft. per minute, 
as we supposed it to be in connection with Fig. 6, we 
are thus enabled to trace out the effect of changing 
the speed of the ship from 1000ft. per minute to a 
lower speed—833ft.—and to a higher speed—2000ft.— 
while the other variables 1, v and r remain constant. 

Without reproducing the actual diagrams corres- 
ponding to Fig. 6, we give in Fig. 15 curves showing 
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the value of the angle 6 for the three cases. [If it is 
more difficult to hit a quickly moving target than one 
of the same size moving slowly, it might well be 
supposed that it is so because the angle 6 between 
the limits of which the course of the projectile must 
be trained decreases as the speed increases. From 
Fig. 15 it will clearly be seen that this is only so if 
the discharge of the projectile is delayed until the 
distance d becomes positive. For d= zero the 
angle @ is, as we have already stated it to be, constant, 
no matter what the speed of the ship and the speed 
of the torpedo may be. But if d is negative, the 
angle 0 is always greater for a swiftly moving ship 
than for the same size of ship moving slowly. In 
particular, the values of the three maximum angles 
may be noted. Determined by aid of the formula 
established, these angles are:—For s = 833ft. per 
minute, 15.4 deg.; for s = 1000ft. per minute, 
15.8 deg.; for s = 2000ft. per minute, 18.9 deg. . 

Is it true, then, as the left-hand portions of the 
curves seem to suggest, that it is really easier to hit a 
ship when it is moving quickly than when it is moving 
slowly ? Practical experience tells us that it is not 
true. The explanation is that the magnitude of the 
training angle is not the sole criterion whereby to 
judge the easiness or difficulty of hitting a moving 
target. The element of time comes into the matter 
to a most important extent. 

It will readily be understood that it is in general 
not worth while firing a torpedo at a ship if the 
training angle is less than some value. If the 
training angle is very small, the chances of hitting 
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the target are correspondingly reduced. In fact, if 
the training angle is less than a certain amount, it 
may be said, for practical purposes, that no target 
exists. Let us suppose merely for the sake of illustra- 
tion, that this limiting value of the angle 6 is 124 deg. 
In Fig. 15 the vessel moving at 2000ft. per minute 
subtends an angle equal to, or greater, than 124 deg. 
from the point A to the point B, that is to say, 
between the time when the distance d has the value 
— 1550ft. to the time when it has the value + 200ft., 
or during the time taken by the vessel to move 1750ft. 
The corresponding distance C D for the ship moving 
at 1000ft. per minute is found to be 1500ft., and that 
E F for the ship moving at 833ft. per minute, 1480ft. 
Calculating the times taken for the three ships to 
move these respective distances, we get the figures 
entered in the following table :— 


Speed of ship, feet permin. 2000 .. 1000 .. 833 
Distance over which angle 6 

exceeds 124 deg.—feet .. 1750 .. 1500 .. 1480 
Time taken for ship to move 

this distance—seconds .. OF 55 90 .. 106 


The slowest moving ship thus exposes itself as a 
practicable target about twice as long as the fastest. 
We can say, then, that as a general rule a moving ship 
may be likened to a disappearing target, and that 
the faster the ship moves the bigger is the target 
presented, but the smaller is the interval of time 
between its appearance and disappearance. The 
chances of hitting the target are compounded of these 
two factors, and in practice the factor of time— 
affecting our opportunity of taking aim—more than 
outweighs the factor of size—affecting the limits 
within which our aim must be made. 

In torpedo practice the speed of the target also 
affects the matter in another way. All our calcula- 
tions so far have been based on the assumption that 
the speed of the torpedo is constant over all the 
varying lengths of ranges covered, or alternatively, 
that the average speed of the torpedo over these 
ranges is constant. Thus in connection with Fig. 6 
we have assumed that the average speed of the 
torpedo over a range of 1500ft.—the shortest range 
involved—is not different from,the average speed 
over a range of 2750ft.—the greatest range to which 
the construction has been carried in the diagram. 
If the average speed is not constant, then our entire 
treatment becomes misleading. To determine the 
magnitude and position of the training angle under 
these conditions is impossible, unless we know how 
the speed falls off as the journey of the torpedo 
proceeds, and even with this knowledge the deter- 
mination involves so much complexity that it may be 
ruled out of practice] consideration. In fact, in 
practice, if the speed of the torpedo is not constant, 
the training of its course to secure a hit is a matter 
not for calculation but for guesswork. In practice, 
however, the speed of the torpedo is substantially 
constant if the range does not exceed a certain 
maximum. If the range involved for the torpedo 
exceeds this amount, the average speed of the missile 
is dependent on the range itself, calculation of the 
magnitude and position of the training angle becomes 
virtually impossible, and the target for practical 
purposes may be said to have disappeared. 

We do not know what this limit of range is for a 
modern torpedo, but purely for illustrative purposes 
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let us assume it to be 2640ft. That it is really more 
than half a mile is certain, but this figure is a con- 
venient one to choose in connection with Fig. 6 and the 
two correspondi g diagrams referred to above, but 
not here reproduced. It will be seen from Fig. 6 that 
all the ranges involved for the torpedo between 
d = — 2000 and d = -+ 1000 are within the ‘‘ con- 
stant sp-ed distance ’’ of 2640ft., except the extreme 
right-hand one, which amounts to 2750ft., and corre- 
sponds with a hit on the bow of the ship when d = 
+ 1000ft. If the speed of the ship is reduced to 
833ft. per minute it is found that all the ranges 
involved for the torpedo between d = — 2000 and 
d = -+-1000 are within the constant speed distance. 
If, however, the speed of the ship is increased to 
2000ft. p2r minute it is found that the ranges for the 
torpedo, if d = + 6500, and still more so if d = 
+ 1000ft., are well over the constant speed distance. 
It is easy to find by a graphical process the exact 
values of d corresponding to the points at which the 
target “‘ appears ” and “ disappears.” Thus in Fig. 16, 


with centre D and radius equal to the ‘“ constant 
speed distance,” cut the ship’s course at the points A 
and B. From A lay off backwards the distance 
AC = s/v.Q, and from B lay off similarly B D equal 
to the same proportion of the constant speed distance 
Q. Then the stern of the ship will just be struck at A 
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if it is at © when the torpedo is discharged, and the 
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bow will just be struck at B if it is at D when the 
torpedo is discharged. The values of the distances d, 
and d, are so easily expressed mathematically that it 
would be a mistake to omit doing so. Thus 
AO = BO = ¥y (Q? - r*) 
AC = BD=s/v. Q. 
Hence d, = 1/ (Q? — 1?) + 8/v.Q + 1/2, 
andd, = 4/ (Q? - r*) — s/v.Q + 1/2. 
Consequently d, + d, = 2 / (Q*—r*) + l, so that the 
actual interval of time elapsing between the “‘ appear- 
ance’’ of the bow of the target at D end the “‘disappear- 
ance ”’ of its stern at C is given by t = {24/(Q? — 1°) 
+4)}/s. These are all general expressions. For 
the particular data we are now using they give the 
following numerical results :— 





l= 400ft. r= 1500ft. Q = 2640ft. » = 2500ft. per min. 
8(feet/minutes) .. .. 833 .. 1000 .. 2000 
inn.. . . a. a. ean 

d, (feet) He A ee Go ae 
d, a... . ki .. Be. ae 

t Hale 4 eee tes "eee eee 


It will be seen then that the length of the danger zone, 
D C in Fig. 16, is the same for all three speeds. It 
depends sslely on the magnitude of the “‘ constant 
speed distance ”’ Q, the normal range 7, and the length 
of the ship /, and is quite independent of the speed 
either of the ship or the torpedo. On the other hand, 
as the speed of the ship increases that portion d, of the 
danger zone lying to the left of the normal point O 
increases, while the portion d, to the right decreases. 
In other words, as the speed of the ship i increases the 
danger zone remains constant in length, but shifts 
further and further over to the left. If the speed of 
the ship is sufficiently great—2247ft. per minute for 
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is 8.5 deg., and for s = 833ft. per minute it is 7.6 deg. 
These figures relate to the torpedoing of the ship to 
the right of the pointO. Whether they apply equally 
to the case of the ship torpedoed to the left of this 
point has not been investigated. Our object is 
merely to show that the constant speed distance 
limits the value that may be assigned to the least 
practicable training angle. Interpreted in practical 
terms this implies that improved means of training the 
course of a torpedo, and of holding it to that course 
after it has been discharged, may lose much of thei 
value unless the distance which the torpedo can run 
without losing speed is simultaneously improved. 


EFFECT OF VARYING THE LENGTH OF THE TARGET. 


Of the two remaining variables, namely, the length 
lof the ship and the normal range r, we will deal first 
with the influence of the length. In Fig. 17 we give 
three curves showing the value of the training 
angle 6 over the range d = — 2000 tod = + 1000 
for three ships having lengths of 400ft., 600ft., and 
800ft. respectively, the normal range rin each case 
being 1500ft., and the speed ratio s/v being constant 
at 2/5. It will be seen that, as is to be expected, an 
increase in the length of the target increases the size 
of the training angle at every point throughout the 
range. The increase, however, is not constant. 
Thus at d= - 2000ft., and also at d = + 1000ft., 
doubling the length of the target very approximately 
doubles the value of the training angle, but in 
the neighbourhood of d= - 300ft.—the critical 
neighbourhood for the given data—doubling the 
length of the ship more than doubles the size of the 
training angle. It will be noticed also that the curves 
reach their maxima practically at the same value of d, 
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the present data—d, becomes zero, so that it would be; namely, somewhere at about d= -— 300ft. The 
useless firing at the ship at any time after its mid- | following table gives the exact figures :— 
point has reached the normal point O. r = 1500ft. s/v = 2/5 
An increase, then, in the speed of the ship does not | Length of ship (feet) a 400 .. 600 -.. 800 
reduce the length of the danger zone, but it does} Distance, d, giving maximum 
reduce the time taken by the ship to pass across this value of training angle @ : 
: ; : (feet) : - -302.6 .. —306 ..-310.4 
zone. This, of course, is a very important advantage | Maximum value of training 
to the ship, for it means less time for the attacking angle @ Z ia, See cs SE Ls Se 


vessel to make the necessary observations, and 
curtails the opportunity for the discharge of a second 
torpedo if the first should miss, 

The fact that the speed of the torpedo cannot be 
depended upon to remain constant over ranges in 
excess of 2640ft. results in the danger zone for the 
fastest of our three ships being situated between the 
points d= - 4484ft. and d= + 260ft. The fact 
that it is not worth while firing at a ship unless the 
training angle for the torpedo is in excess of 123 deg. 
results, as shown in connection with Fig. 15, in the 
danger zone for the same ship being situated between 
the points d = — 1550ft. and d= + 200ft. The 
figures 2640ft. and 12} deg., we must again point out, 
are not to be taken as a true indication of modern 
practice. They have no official justification, and are 
probably grossly in error. We use them merely for 
illustrative purposes. But whether they are wrong 
or right, the point remains that between them they 
limit the magnitude of the danger zone. It seems 
probable that in actual practice the left-hand limit 
of the danger zone is always settled by the magnitude 
of the least practicable training angle, and that the 
right-hand limit is sometimes settled by the angle 
and sometimes by the magnitude of the “ constant 
speed distance.”” It may be pointed out that the 
least practicable training angle and the constant speed 
distance are not necessarily independent. Thus a 
simple graphical extension of the process illustrated 
in Fig. 16 shows us that if the constant speed distance 
is 2640tt., then for 2 = 400ft.,r = 1500ft., v = 2500ft. 
per minute, and s = 2000ft. per minute, the least 
practicable training angle is about 16.5 deg. If the 
training angle i is less than this one or both of the sides 
enclosing it will exceed the constant speed distance. 
Similarly for s = 1000ft. per minute, the other data 
being unaltered, the least practicable training angle 








We see, then, that for practical purposes the position 
at which the maximum training angle is given may 
be regarded as independent of the length of the target, 
but that the value of such maximum training angle 
is very materially affected by the length of the target. 
It is also to be noted that the increase in the size of the 
training angle due to an increase in the length of the 
ship becomes most marked just at the most dangerous 
point in the ship’s course. Other considerations being 
neglected, this amounts to a plea for small ships. 


EFFect oF VARYING THE RANGE. 


The last variable with which we have to deal is the 
normal range r. The influence of variation in this 
dimension on the size of the training angle is illustrated 
in Fig. 18, for the case of a 400ft. vessel having a speed 
equal to two-fifths that of the torpedo. It will be 
gathered that the length of the range affects, for 
practical purposes, the size of the training angle only 
if the distance d lies between two values—approxi- 
mately in our example — 2000ft. and + 1300ft.—but 
that between these two values its influence is very 
marked. Between the two points referred to, the 
training angle very naturally decreases as the range 
increases. The range has also a very perceptible 
influence, not only on the training angle at all values 
of d between — 2000ft. and + 1300ft., but also on the 
size of the maximum training angle and the position 
at which it occurs. The following table gives the 
data involved :— 

1 = 400ft. s/v = 2/5 
Range (feet) .. ges) =< 1800:4.. 2000 .. 2500 


Distance, d, giving maxi- 
mum value of training 


angle 6 (feet) . - — 302.6 — 401.3 — 501.6 
ximum value of train- 
ingangle@ .. “learn to 31.8? 2. 9.6° 
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PLAN OF WORKS SHOWING ARRANGEMENT OF HEATING PIPES 
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First Floor Plan. 







Ground Floor Plan. 
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THE HEATING AND VENTILATION OF 
WORKSHOPS. 


In the present article we propose to deal with the 
arrangements for heating and ventilating that have 
recently been made in certain works, of which we 
give a plan showing the greater part. It will be 
noticed that in the main shop the portion at the 
extreme right is marked “ future extensions,’ and 
there is still space left to the right of this portion 
which will allow for further extension in that direction 
at some future date. 

The buildings actually shown on the plan are 
927ft. Yin. long, but the full scheme provides for a 
building 1500ft. in length, and this has been taken 
into account in the design of the central boiler-house. 
The whole of these large works, including the 
administration block and offices in the front block, 
and all the future extensions will be heated from this 
central boiler-house, and all the portions already in 
use are already so heated. The portions of the 
buildings in which the heating installation is already 
at work are clearly indicated upon the plan, the pipes 
and radiators already fixed being shown in full lines, 
and those to be added hereafter being shown in 
dotted lines. The system adopted is that of low- 
pressure hot water with reinforced circulation. 
Pipes at high level and radiators at floor level are used 
in conjunction. 

BOILER-HOUSE. 


The boiler-house has been placed as nearly in the 
centre of the contemplated buildings as possible, and 
its floor level is 10ft. and that of the coal store is 8ft. 
below the level of the floor of the machine shops. 

In it there are already installed five large cast iron 
sectional type boilers of the 3 F-120 pattern, built by 
the National Radiator Company, London and Hull. 
Each of these boilers is capable of generating 
1,140,000 B.Th.U. per hour, and space is left for 
additional boilers which will be installed as the 
extensions to the buildings are completed. The coke 
store is of ample size, being 3lft. long by 25ft. wide, 
and is provided with six openings in the roadway, 
each 2ft. diameter, so that the fuel can be very 
easily shot down without handling ; the facility with 
which this can be done has reduced the expenses for 
cartage of fuel to a minimum. 

The flow and return pipes from each of the boilers 
are connected into the trunk mains, which are 
Jin. and 6in. diameter, and valves are provided so 
that any one or more boilers can readily be dis- 
connected. These mains are carried at high level 
through the fuel store under the accommodation road 
and enter the factory, where they are divided into 
several branch circulations serving the various 
sections of the buildings, each section being separately 
controlled by valves. 

The horizontal cast iron smoke pipes of the boilers 
are all connected to a_ horizontal brick flue, 
which is itself connected to a brick chimney 65ft. high 
with a cross-sectional area 3ft. l}in. square inside. 
The hot water is circulated by means of electrically- 
driven circulating pumps fixed in the pump-room 
adjoining the boiler-house ; each pump is capable of 
circulating the required volume of water to maintain 
a temperature difference of 20 deg. Fah. only between 

he flow and the return. The calculated frictional 
resistance in the whole of the system is equal to 12ft. 
head. Each of the two motors is capable of developing 
5 B.H.P., but under present conditions the power 
required is only 2} B.H.P. 

The machine shops vary considerably in width, as 
will be seen from the plan, the mean width being 
about 185ft. The external walls are of brick, with 
ample window area, and the roof, which is of the 
saw-tooth type, is supported upon steel stanchions 
spaced at 25ft. centres in one direction and 20ft. in 
the other. The roof trusses are of iron, and the height 
in the clear from the floor to the underside of the tie 
beam is 14ft. 

The roof itself is boarded, felted, and slated, and 
near the ridge there are fixed extractor ventilators 
working on the natural system. These ventilators 
are merely short vertical metal shafts, with a mush- 
room-shaped fixed cowl over the top ; each is provided 
with an adjustable hinged damper inside actuated by 
acord. The floor is of wood blocks upon concrete. 

The 7in. diameter cast iron mains pass vertically 
upwards inside the shops to a height of about 8ft., 
and there subdivide as shown, a pair of 6in. mains 
being carried right across the shops to the front. and 
there branching into two pairs of 4in. diameter pipes. 
The 7in. and 6in. mains are cast iron flanged pipes - 
jointed with Milne-Cooper copper rings and bolts and 
nuts. All other pipes, including the 4in. mains, are 
of wrought iron with screwed joints. 

The heating of the factory is effected by means of 
overhead pipes fixed under the north lights in each 
bay, at a height of about 8ft. above the floor, and 
supplemented by radiators at floor level adjoining the 
stanchions. These radiators are served by flow and 
return drop connections from the overhead pipes. 
The contractors claim for this arrangement the 
following advantages :—(a) The overhead piping by 
warming the upper strata of air prevents cold down 
draughts from the exposed glass and roof surfaces, 
and admits of equal distribution of heat above head 
level over the whole area of the factory, while the 
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radiators at floor level provide the necessary floor 
heating. (b) The radiators being served from the 
overhead piping, it is possible to place them at almost 
any point in the factory, and so secure equal tempera- 
tures in the various sections. This is a very important 
feature, as it has been found that a variation of a few 
degrees between one part of the factory and another 
is sufficient to throw out of truth the extremely 
accurate gauges. (c) The overhead distribution 
obviates the necessity for pipe trenches, and it is 
interesting to note that, apart from the subway 
carrying the triink mains across the roadway, there 
is no trenching in the whole of this vast factory. 
Every foot of piping is exposed, and constitutes 
effective heating surface. 

The overhead pipes are chiefly 1jin. diameter; each 
loop is fed by jin. flow and return pipes, and the 
circulation in each loop can be regulated by a #in. 
stop valve in asyphon at the end of each loop. The 
radiators were made by the National Radiator Com- 
pany. They are of the two-column type, 38in. high, 
grouped in pairs, each pair fed by #in. drop pipes and 
provided with two stop valves of the ‘‘ Permaset ”’ 
type, which can be regulated so that the openings 
are permanently adjusted to the required maximum 
flow, and this opening can then be more or less closed 
by the usual hand wheel. 

The overhead pipes are supported by pipe slings 
and brackets, so as to allow of free expansion. 

The office block is heated by radiators only, which 
are served by separate circulations taken from the 
distributing mains in the factory. The majority of 
these radiators are furnished with inlet registers for 
the admission of warmed fresh air in winter. 

The supply of hot water to the various lavatories 
is secured by the installation of small gas-heated local 
systems. Owing to the fact that the lavatories are 
situated so far apart, it was found that a general 
system served from the main boiler-house would have 
been uneconomical, in consequence of the considerable 
heat losses which would arise from the long runs of 
circulating mains which would have been necessary. 

The whole installation described above was 
designed and carried out by Messrs. J. Jeffreys and 
Co., Limited, heating engineers, Barrons-place, 
Waterloo-road, London, 8.E. 1. 

The cos: of the work done up to date has been 
about £7000, but in considering this figure it must be 
remembered that the central plant and the trunk 
mains are all designed for the complete factory. 
The installation was designed to maintain a tempera- 
ture of 55 deg. Fah. inside the factory, with an external 
temperature of 32 deg. Fah. and two changes of air 
per hour. In actual practice it is found that a 
temperature of 60 to 63 deg. Fah. can be maintained 
if desired. 

A point often forgotten is that the electric motors, 
the machinery in motion, and the persons employed 
all give off a certain amount of heat, and a special 
advantage in the use of radiators at floor level is 
that they can be omitted at spots where electric 
motors already raise the temperature of the air 
sufficiently. 

It is quite impossible to give any useful figures 
about fuel consumption, as the load has been coming 
on gradually, and no fair results could be obtained 
until the installation, as designed, has been completed. 
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AERONAUTICAL INVENTIONS. 


We are informed by the Air Ministry that the Air 
Inventions Committee, which was formed about nine 
months ago, has now received and examined upwards 
of 5000 inventions and suggestions relating to the Air 
Service. It is regretted that, owing to war conditions, 
a detailed account of the Committee’s investigations 
cannot be published, but the following statement will, 
it is hoped, facilitate the work, both of inventors and 
of the Committee. It is realised that the information 
given is incomplete. It is appreciated also that inventors 
are placed at great disadvantages in present circum- 
stances, for, unless immediately connected either with 
the Air Service or with aircraft manufacture, it is almost 
impossible that they should be acquainted with the most 
recent developments. So rapid has been the recent rate 
of progress that it is difficult, even for those in close con- 
tact with the Royal Air Force, to keep abreast of all the 
latest improvements. 

It may be noted in the first place that it is practically 
useless for inventors at the present time to submit inven- 
tions which would necessarily take a long period to develop; 
the requirements of war and the conditions of labour and 
material make it impossible for the Committee to support 
proposals of this nature. Generally speaking, and, as far 
as the period of the war is concerned, no very startling 
change in the present type of aircraft is anticipated, 
although improvements in parts and also in details are 
always possible, and may produce very important results. 

The stage of development in construction which has 
now been reached is such that major improvements can 
only be expected from those possessing the requisite 
scientific and mechanical knowledge, skill and experience. 
Thus, radical changes in the shape of the wings of aero- 
planes, the body, and the propellers are only possible 
after long and patient research carried out in aeronautical 
laboratories. Again, many inventors have forwarded 
proposals for helicopters and aireraft of a similar nature, 
which, if an efficient design could be produced, would 
possess certain advantages—but probably not to the extent 
at one time imagined. Others have sugyested flapping 
wings and rotatory planes. Such schemes do not give 


any promise of being capable of development for use 


during this war, and, in any case, would require some 
years of experiment before they could be regarded as 
practical proposals. 

As regards minor improvements, inventors should bear 
in mind that many details, such as turnbuckles, clips, 
&e., are now standardised, and that a change would only 
be justified by some very marked superiority. Safety 
devices for the machine and the pilot form a numerous 
class among the ideas submitted. The chief means sug- 
gested is the parachute, either applied by a harness to the 
pilot or directly attached to the machine. Those who 
have seen a passenger dropped by parachute from an 
aeroplane for exhibition purposes often fail to realise the 
conditions under which a parachute may have to be used 
as a safety appliance. The machine may be out of con- 
trol, dropping at a velocity of 150 to 200 miles per hour, 
or spinning downwards in flames. Many other safety 
devices such as automatic stabilisers, wind brakes, &c., 
have been proposed at various times. The additional 
weight incurred by the use of any of the suggested safety 
appliances must remain a very serious factor so long as 
war conditions prevail. 

The engine is the heart of the aeroplane, and on 
its reliability depends the safety of the pilot. People 
acquainted only with motor car engine practice some- 
tires do not realise the exacting conditions under which 
an aeroplane engine must work. The engine has to be 
capable of running for the whole of the time of flight at 
its maximum power. The lubrication and ignition must 
be perfect, and the engine must not become overheated. 
The rating applied to aeroplane engines is its weight per 
horse-power, and engines are now being produced which 
show surprising results in this respect. Inventions which 
differ radically from present day practice—such as the 
internal-combustion turbine—have small possibilities 
of being adopted, for successive design and reconstruec- 
tion entailing probably several years’ work are necessary 
before satisfactory results can be expected. In view of 
the shortages of materials and labour at the present time, 
no new type can be embarked on unless it is demonstrably 
superior to existing types, and possessed of definite 
and immediate advantages over them. 

A subject intimately connected with the power plant 
is its noise. This noise constitutes one of the disadvan- 
tages of an aeroplane. For night flying a method by 
which it would be possible to hear from one aeroplane 
the approach of another would be of great advantage. 
The engine can be silenced without serious disadvantages, 
but the noise of the propeller and the hum of the wires 
are so great that silencing the engine is not sufficient to 
achieve the object in view. 

Many proposals for the projection of bombs and 
grenades, of flame, and of poisonous gases have been 
received. ‘The trailing bomb or grapnel for attacking 
enemy aircraft and submarines is a favourite suggestion 
from inventors. This device was tested before the war, 
and at various times since, but has been abandoned in 
favour of more effective methods. 

Many hundreds of inventions and suggestions for incli- 
nometers and instruments for straight fying and accurate 
bomb-dropping bave been investigated. Efficient and 
well-designed instruments for these purposes have been 
available for some time past, but it is qnite possible that 
improved forms may still be produced, though it is scareely 
likely that this can be done by anyone who does not 
possess the scientific and mechanical knowledze required 
for an investigation of the nature involved. Some in- 
ventors of aeronautical instruments entirely disregard 
the action of centrifugal force upon pendulum and spirit 
level devices. Many gyroscopic instruments have heen 
proposed which show the inventors to possess insufficient 
knowledge of the correct application and limitations of 
a gyroscope. 

Anti-aircraft devices of various kinds are constantly 
being suggested, but the suggestions now contain very 
little new matter for consideration, and for the most part 
have received the careful attention of the authorities for 
a long time past, and have been the subject of much 
trial and experiment. 

Any proposals of a practical nature which contain 
features of novelty and may be of utility are discussed 
with the assistance of the Air Service. The Committee 
fully appreciates the genuinely patriotic motives which 
inspire most of the communications which it has received, 
and it is with the object of encouraging the submission 
of useful and well-considered proposals that the informa- 
tion contained in this statement is issued for publication. 
Inventors should, however, bear in mind that the some- 
what obvious proposals which might have been useful 
in an earlier stage of the war are now no longer service- 
able. By foliowing the general tenor of the ahove sug- 
gestions, inventors will greatly assist the Committee in 
the execution of its responsible duties. 








NAVAL NOTES. 


Brazilian Naval Aid. 


FoLiowinG upon the decision of the Brazilian 
Government to employ the armed forces of the Republic 
against the enemy, it is now officially announced that 
vessels flying the flag of Brazil will shortly be found at work 
in the Mediterranean, co-operating with the Allied Navies in 
those waters. An admiral has already arrived on this side 
to assume command of the Brazilian contingent. Although 
the Brazilian Navy is of modest dimensions, it includes a 
number of vessels which would be very useful for modern 
operations. The principal units are the Minas Geraes and 
Sao Paulo, launched at Elswick and Barrow in 1908 and 
1909 respectively. At the date of their launch they were 
the most heavily-armed vessels afloat, and they still 
compare well in fighting value with all but the latest 
capital ships. Their dimensions approximate to those of 
the ‘‘ St. Vincent ” class, from which, however, they differ 
in other respects. The length on water-line is 530ft., and 
the displacement at full load about 21,200 tons. Recipro- 
cating machinery and coal-fired boilers are fitted, designed 
to develop 23,500 horse-power under forced draught for a 
speed of 21 knots. On trial both ships slightly exceeded 
this figure. The machinery in each case was manufactured 
in the Vickers’ ‘works at Barrow. . Jn planning the armour 





system special regard was paid to protection from attack 
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by high-explosive shell. The whole of the exposed hull, 
between the fore and aft barbettes, is plated with 9in. 
armour as high as the upper deck, the main belt of this 
thickness being surmounted by an upper strake, also Qin., 
which tapers to 6in. towards its extremities. Bulkheads 
of the same strength are worked across the ship at each 
end of the belt. The main gun positions are protected by 
12in. to 8in. armour, and of the two conning towers the 
forward one is built of 12in., the after one of 9in. armour. 
Twelve 12in. 45-calibre Armstrong guns constitute the 
main battery. Of the six barbettes four are on the centre 
line, the inner pair superposed, while the two amidship 
barbettes are echeloned, though the superstructure makes 
the echelon ineffective. Ten guns can thus be trained on 
either broadside, and eight im line with the keel. An 
auxiliary armament of twenty-two 4.7in. Q.F. guns is 
carried, the majority of the guns being in a main deck 
battery. There are no torpedo tubes. The steaming 
radius is about 10,000 miles at 10 knots. 


Capital Ships and Cruisers. 


Since they were handed over in 1910, these fine 
battleships are said to have deteriorated somewhat in value, 
owing to the lack of suitable docking facilities in Brazil. 
Six years ago, however, the Government floating dock at 
Rio de Janciro was enlarged, and is now capable of accom- 
modating the battleships, whose efficiency has therefore 
been largely restored. A third vessel, of a much improved 
type, provisionally named the Riachuelo, was ordered 
from Sir W. G. Armstrong, Whitworth and Co., Limited, 
in the summer of 1914, and the details, as given by the 
chief constructor of the firm, showed her to be a modified 
Queen Elizabeth. She was to carry eight 15in. guns and 
to steam at 21 knots. It will be recalled that H.M.S. 
Agincourt was originally built at Elswick for the Brazilian 
Government, but before completion she was sold to 
Turkey, who proposed to name her the Sultan Osman I. 
But the war intervened, and on August 4th, as officially 
stated at the time, she was taken over for the British Navy. 
Her powerful battery of fourteen 12in. guns makes this 
battleship unique. ‘There are two other ironclecs in the 
Brazilian Fleet, but their diminutive size, low speed, and 
feeble armament unfit them for present-day tactics. Two 
very useful ships are the light cruisers Babia and Rio 
Grande do Sul, both built at Elswick eight years ago. 
Tney exceeded 27 knots on trial. The armament of each 
comprises ten 4.7in. Q.F. In addition to the old cruiser 
Barroso, a collection of gunboats, river monitors, and other 
small craft, there are ten modern destroyers of 650 tons 
and from 27 to 30 knots speed, and three coastal sub- 
marines of the ** Laurenti ”’ type. 


End of Black Sea Fleet. 


As was recently predicted in these Notes, the 
heavier ships of the Russian Euxine Fleet, which sought 
refuge at Novorossisk, have now returned to Sebastopol, 
where they have duly been seized by the enemy. An 
official telegram from Berlin gives a long account of the 
events leading to the confiscation of the fleet, and acknow- 
ledges that the “‘ booty ” has proved to be less valuable 
than the Germans had anticipated. According to the 
notorious Brest-Litovsk treaty, the vessels of the fleet 
were to remain inactive either in Russian or foreign ports. 
This stipulation. however, was ignored by some of the ships, 
which maintained a semblance of resistance until the 
German occupation of the Crimean peninsula and 
Sebastopol at the end of April deprived them of their 
bases. Escaping to Novorossisk, the larger vessels were 
subsequently ordered to return by M. Trotsky, and the 
order was obeyed, with the result, according to the Berlin 
telegram, that ‘‘ the entire Russian Black Sea Fleet, still 
fit for war purposes, is now under German control.” The 
alleged violations of the Brest treaty furnished a con- 
venient pretest for this seizure. But the fleet, it appears, 
suffered severely in the course of the spasmodic fighting 
which arose out of disputes between the sailors. The 
Dreadnought Svobodnaya Rossia (ex-Empress Catherine 
II.) was torpedoed and sunk by a destroyer at Kertch, and 
destroyers were sunk off the eastern coast of the Black Sea, 
or deliberately scuttled. The only effeetive vessels that 
returned to Sebastopol on June 19th were the Dreadnought 
Volia (ex-Emperor Alexander II.), and “* several modern 
destroyers.” The serviceable ships that were previously 
captured include the pre-Dreadnought battleships Evstafi, 
Zlatonst, Tavritcheski, .and Rostislav, the cruisers 
Otchakoff, Pamiat Merkuria, and Prut (ex-Turkish 
Medjidieh), and three destroyers. Hitherto the Black Sea 
Fleet was always assumed to have originally included four 
Dreadnoughts of a uniform type, viz., Svobodnaya Rossia, 
Volia, Demokratia, and Empress Marie. The last-named 
was destroyed by fire and explosion in October, 1916, and 
it now appears that the Demokratia (first named Emperor 
Nicholas H.), which was announced to have been laid down 
in May, 1914, was not proceeded with, though her hull may 
still be on the blocks at Nikolaieff. As the Svobodnaya 
Rossia has since been sunk, only one ship of this class 
remains, 7.2., the Volia, which, as we have seen, is now a 
German prize.» She displaces 22,435 tons, can steam 21 
knots, and is armed with twelve 12in. 50-calibre guns in 
triple barbettes on the centre line. The armour over vital 
parts is from 12in. to 8in. thick. The -strength of the 
auxiliary battery is uncertain, but it consists either of 
4.7in. or 5.5in. Q.F. guns. 


German Light Cruisers. 


Ar a recent assembly of naval architects in 
Berlin, the general design of German light cruisers is said 
to have been freely criticised. it being asserted that these 
vessels are deficient in nautical qualities and armament. 
Presumably these strictures applied to pre-war designs. 
The “ Breslau ” class was long ago admitted to be faulty, 
and all four units spent may weeks in dockyard after their 
official trials. In a seaway they pitched violently, and 
when running at high speed the vibration was almost 
intolerable. The scantlings in this class are said to be 
extraordinarily light. The Magdeburg and _ Breslau, 
belonging to the class, have been lost in the war. As 
regards the inadequate armament of al! pre-war German 
light cruisere, there is reason to believe that many of these 
vessels have now received two or more 5.9in. guns to 
replace the 4. lin. Q.F. pieces as bow and stern chasers, 
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Inventions Department, and, so far as [ know, no 
machinery for developing schemes put forward- in 
« crude form. The position to-day is very different 
from what it was in the early part of 1915, and 
inventors have now much more chance of obtaining 
a sympathetic hearing. 


to by ‘‘ Our Contemptible Little Army,” having for 
their object the throwing of high explosives a short 
| distance from one trench to another. When my 
| attention was first called to the position there were 
four service trench howitzer designs in use, all more 
| or less slow, heavy, and difficult to manufacture and 
Ir has been with great diftidence that I have under- | 42. [¢ was sugge a > off 
: Sparen yo ggested to me that we were badly off 
- ken to address you to-day as the third Gustave | for « Frightfulness ”’ at the Front, and that our men 
proce aterm The tee par te wp your ne ag ~~ | were not having a fair chance. Could 1 think of 
roved of is one about which, three y » 1) anything ? 
scr cages: anager ea ites I oe _ What I thought of is shown on Figs. 1 and 2, which 
ber — ; - ba ce : h _— rd od as pe | is reproduced from the information I sent to the War- 
ee oe oe agents any great | office through a friend in December, 1914. Stated 
Sonnac Seamer 100 My ey esa | shortly, the proposal consisted of a cast iron bomb 
i into modern warfare a occ of unusual simplicity | a < fe 2 yaw 9 cee Lasepeogeces 5. nese = 
: . 2 * | time-fuse which was lig at the moment of firing, 
) ee eed ed ee aaiehas ae spaiteione | and which was so arranged that each of the six com- 


THE STOKES GUN AND SHELL, AND THEIR 
DEVELOPMENT.* 


By Sir WILFRID STOKES, K.B.E. 


THE PRIMITIVE GUN. 

Acting on the courage of my own convictions, 
however, I had a primitive gun made at the works of 
Messrs. Ransomes and Rapier, Ltd., Ipswich, out of 
a piece of drawn tube, and a shell out of a piece of bar 
—see Figs. 3 and 4—which gave promising results. In 
fact, the range so much exceeded my expectations 
that, much to everyone’s surprise, my first shot 
nearly took refuge in a cottage. 

Other demonstrations followed, from which emerged 
the following conclusions :—(1) The idea of the gun 
was good, but in need of development. (2) Tho 





to complication and intricacy which, I fear, is the | 


vogue amongst modern expert designers. 


The first Canet Lecture, which was delivered by | 
Sir Trevor Dawson in 1909, dealt with “* The Engineer- | 
ing of Ordnance,” involving designs and methods of | 


manufacture which are the outcome of long years of 
study and experience. The evolution of ordnance 
must of necessity depend to a large degree upon the 
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Fig. 1—ORIGINAL COMPARTMENT BOMB 
process of trial and error, which naturally leads 


further and further from primitive simplicity. Cause 
and effect are not always obvious. Minds become 


set in one direction, and not inclined to retrace steps | 


which have, perhaps under slightly different con- 
ditions, not been fruitful of good results. 


I venture therefore to throw out the suggestion that | 
an investigation on “‘ The Engineering of Projectiles | 


and their Components” could be of considerable 


service to the nation, because nearly all these problems | 


are engineering problems, in the solution of which 
the practical manufacturing engineer is the most 
likely person to be helpful, at any rate, from the 
production point of view. 

I hesitate to advocate the addition of still one more 
department to the long list under the Minister of 
Munitions, but I venture to predict that if a 
“ Simplification of Designs Department” was ser- 
iously and properly set to work, its effect, both on 
the rate and cost of production, would give equal 
satisfaction to the supply departments and the 
Chancellor of the Exchequer. 

All this, you may think, has little or no bearing on 
the subject more particularly before us this evening. 
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Fig. 3—FIRST GUN MADE 


partments exploded at unequal intervals. At each 
explosion it was intended that the bomb would be 
blown into a fresh position. and that, therefore, if it 
fell into a trench it would be very searching and 
demoralising. A seventh compartment placed cen- 
trally contained a cartridge holding the propellant 
The gun, or howitzer, for firing the bombs was a 
simple tubular barrel with two adjustable legs, thus 
forming a tripod. The recoil was taken by a cast 
iron bowl attached to the base of the barrel. 

The lower end of the barrel was provided with a 
pointed central rod for the purpose of firing the 
propellant cartridge, when the bomb was allowed to 
slide down to the bottom of the barrel. The main 
features of the scheme thus were :-—-(1) A bomb 








Fig. 2—ORIGINAL DESIGN OF STOKES GUN 


My retort, however, is that modern warfare has now | producing successive explosions. 


developed into one-of exhaustion of men and money. 
Simplicity in design means small cost and quick 
delivery, not to mention other advantages in the 
field, and I would therefore ask you to pause, perhaps 
longer than you otherwise would feel inclined to do, 
in the consideration of the Stokes gun and shell, as 
examples of what can be done in one direction, at 
least, when design is not hampered by precedent or 
long-established practice. 


THE ORIGINAL CONCEPTION. 


The beginning of the present war found us quite 
unprepared, more particularly in weapons suitable for 
trench warfare, and many expedients were resorted 








* The Junior Institution of Engineers. Third Gustave Canet 
Lecture. Deliveredon Monday, 24th June, 1918. Slightly abridged. ' 


(2) A bomb pro- 
vided with its necessary charge of propellant ready 


for firing. (3) A simple gun without oving 
firing mechanism capable of automaticall,  iring 
bombs as quickly as they could be fed into the izzle 


and allowed to slide down to the spike at the bottom. 

From this somewhat sketchy schemethere ultimately 
emerged the weapon and projectiles which it is my 
privilege to describe to you this evening, by going 
through the various stages of evolution which resulted 
from the experience and knowledge which I graduallly 
acquired. 

Looking back at what was done, I am tempted to 
wonder at my temerity in proceeding in the face of 
the attitude taken up by the experts in the subject, 
who with one accord “ turned down” the proposals 
I put forward. At that time there was no Munitions 





bouncing cracker bomb was not so good as a single 
compartment shell. (3) That my knowledge of 
propellants was so limited that only black powder 
gave anything like consistent results. (4) That as 
a burster, black powder should be used, in view of 
the shortage of high explosive and the desirability of 
using a cast iron shell. 

Encouraged by the results so far obtained, and 
animated by a strong desire to do something to help 
to win the war, I devoted my week-ends to trials of 
various sorts, so that I might develop the weapon 
into something which would be acceptable to the 
authorities. 

The problem of the gun itself was not very difficult. 
I set out with four objects in view :—(1) Simplicity 
in manufacture ; (2) simplicity and speed in firing ; 
(3) lightness and portability ; (4) quickness and ease 
in setting up, and change of objective. 

The first barrels made were bored tubes, but it was 
evident that if the tubes could be drawn with sufficient 
accuracy, boring might be dispensed with. Arrange- 
ments were therefore made to cold-draw the barrels, 
and after some preliminary difficulties had been over- 
come the results were quite satisfactory, even without 
heat treatment. The lower end was bottle-necked by 
plant already used in the manufacture of gas cylinders. 

The design of the front legs involved a good deal 
of thought. Eventually a simple ‘“‘ A” frame was 
made, capable of folding up when not in use, as shown 
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Fig. 4 FIRST SOLID SHELL 

in Figs. 5 and 6. ‘The elevating and traversing 
screws were double threaded. The traversing screw 
engaged with projections formed on a gun-metal 
collar studded on to the barrel. 

This arrangement worked well if the gun was set 
up with the legs approximately at right angles to the 
barrel. In service, however, it was found difficult 
to get the gun set up properly, and to meet this a 
modified leg was introduced of heavier design and 
with only half the traverse—see Fig. 7. 

In this design the frame is also arranged to fold up, 
and to meet the extra weight the legs take apart from 
the barrel. The traversing screw is hollow, so that a 
central pin may be inserted through it and the ends of 
the crutch on the top of the elevating screw. This 
pin is withdrawn when detaching the legs—see 
Fig. 8. Another feature is the introduction 
of bevel gear for operating the elevating nut. The 
frame is tubular, instead of the flat bar construc- 
tion in the original design, and the whole scheme 
is more on the lines of a machine gun mounting. 
The very limited traversing range is the principal 
drawback, and [ have since put forward an improve- 
ment on simple lines which has four times the lateral 
range, without adding to the weight. This is made 
possible by the introduction of a nest of springs 
which takes up the shock of discharge, and thus 
does away with the danger of damage when 
the gun is badly set up. This design is still under 
consideration, and I fear I must, therefore, not give 
details of it. - 

The recoil of the gun when fired is taken by a 
pressed steel base plate—see Fig. 9—which is set up in 
the ground as nearly as practicable at right angles to 
the barrel in its firing position. 

In order to increase the traverse, three cup-shaped 
indentations are provided to receive the base of the 
barrel in alternative positions. A shelf angle helps 
to keep the barrel in position when the ground is of 
an elastic character. A rope handle is used when 
carrying the base plate. 

Tue CONSTRUCTION OF THE STOKES GuN. 

Returning to the design of the barrel, it will bo 
noted that the base is closed by a cap screwed on to 


the end, which is externally threaded for the purpose. 
Into this cap is screwed a short cylindrical rod pro- 
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jecting into the barrel. The upper end of this rod, 
or striker, is slightly convex, and a small nipple is 
formed in the centre. As the face of the striker takes 
the blow of the projectile when it is allowed to slide 
down the barrel, this nipple fires the cap of the pro- 
pelling cartridge, which is placed at the lower end of 
the projectile. It will thus be seen that there are no 
mechanisms or moving parts in the base of the gun, 
and that the firing is automatic, and simply depends 
on the energy acquired by the projectile sliding down 
the barrel. It may be remarked in passing that a 
trench gun, or-howitzer, has a high angle fire, and a 





by the skill displayed in dropping the projectile down 
the gun and in the supply of projectiles being main- 
tained. It is quite easy to fire from 20 to 30 rounds 
per minute, and | believe a record team have fired 
off 43 shells per minute. ‘There is no danger of the 
hand being hit by the projectile. 

RANGE VARIATION. 

The range variation can be obtained in four ways :— 
(1) By varying the angle; (2) by varying the pro- 
pellant charge ; (3) by varying the expansion cham- 
ber ; (4) by providing escape exits for the propellant. 

















to an objective a simple clinometer was designed. 
(See Fig. 10.) The arm carrying the bubble gives 
two sets of readings. On one side the range in yards 
obtained with the full charge is shown, together with 
the time of flight for fuse setting, and on the other, 
similar information in connection with the lesser 
charge. Latterly, however, owing to thé multiplicity 
of charges and other alterations, range tables have 
to be used in conjunction with a simple clinometer 
reading angles only. 

In order to enable the gun, when set up in a trench, 
to be laid on an object, a telescopic periscope was 




















Figs. 5 and 6—FIRST SERVICE PATTERN GUN 


projectile will therefore always slide freely down the 
barrel. 

The design of the striker took some time to work 
out, because I started off on the wrong track. My 
original idea was that the propellant should be placed 
in a central cavity in the shell, and that it should blow 
out the end of the cartridge past a striker having a 
pointed end. This scheme had two disadvantages. 
First the fouling of the gun by the residue from the 
cartridge ends, and second, the absence of a definite 
confinement of the propellant which would ensure 
its burning properly and regularly. When I found 
out this latter defect I tried a square ended striker in 
connection with an enclosed cartridge chamber, with 
the result that I split open a solid steel shell and nearly 
burst the barrel. This taught me caution, and there- 
after I made a rough-and-ready calculation as to 
likely pressures before firing any fresh arrangement 
or propellant. It was some time, however, I am 
ashamed to say, before I arrived at the proper size 
and shape of the striker nipple, to which I will again 
refer when dealing with the development of the 
cartridge container. 

The barrel is formed of a cold-drawn steel tube, the 
thickness being determined by the pressure developed 
by the propellant near the base. There is a very 
considerable expansion chamber, which reduces this 
pressure to only about 1? tons per square inch in the 
case of the 3in. gun. 

This expansion chamber is important, because if 
ballistite—-the propellant adopted—is confined in a 
chamber which it completely fills with it a pressure of 
over 40 tons per square inch is generated. The 
cubical contents of the expansion chamber in relation 
to the contents of the cartridge are such that this 40 
tons is reduced down to 1}? tons when acting on the 
walls of the gun and projectile. A 3in. barrel was 
turned down for a length of 2ft. at a thickness of 
only one-sixteenth of an inch. This barrel was 
proofed with 10 rounds of full charge projectiles, and 
showed no sign of deformation. 

A light canvas cap is provided to cover the muzzle 
when the gun is not in use to keep out rain and dust. 
In the original guns a bolt was provided near the 
muzzle, projecting inwards and capable of withdrawal 
by a lanyard. Thus a projectile could be placed in 
the gun and fired from a distance by withdrawing the 
bolt supporting it. This firing from a distance 
followed the practice of mortars then in use, but a 
little experience showed the bolt to be not only 
unnecessary but inconvenient for rapid fire. The 
present guns, therefore, have no safety bolts, and 
rapid fire is facilitated. The speed of firing is measured 





(1) Varying the angle within limits is the simplest. 
The maximum range is obtained with the barrel at 
about 45 deg. Toshorten the range, say, 50 per cent., 
the angle must be increased to about 72deg., but at 
this angle the height of flight may make the effect of 
wind a seriously disturbing factor on the accuracy. 

(2) It is therefore necessary to have resort to varying 
charges as well as varying angles. I originally 
contemplated four different charges, but ultimately 
these were reduced to two for the sake of simplicity. 

(3) To vary the expansion chamber involves alter- 
ation to the length of the striker. This is not conven- 
ient, and after a few attempts was abandoned as 
impracticable. It was found, however, that there 
was a striker length which gives the maximum range. 





Figs. 7 and 8—-SECOND SERVICE PATTERN GUN 


provided to engage with a socket on the collar 
belonging to the mounting. This socket has its axis 
parallel to the axis of the barrel. Thus, when the 
periscope is vertical—as shown by the spirit bubble— 
any object visible through the periscope and falling 
on the centre lines is in the direct line of fire. In 
practice, I understand that sufficient accuracy can 
be obtained without the use of a periscope. 
(To be continued.) 








IF instead of trying to cut down steam consumption 
per horse-power for an utterly trifling result, so far as 
power for heat value of the fuel is concerned, said Mr. 
A. E. A. Edwards, in a paper read before the Birmingham 
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Fig. 9—PRESSED STEEL BASE PLATE 


Increasing the pressure by shortening the striker did 
not further increase the range, owing to the greater 
escape past the projectile, due to the windage. 

(4) The last alternative, viz., of providing means for 
allowing the escape of part of the propellant pressure 
was also abandoned for several reasons, amongst the 
most important being :—(a) Avoiding unnecessary 
complications ; (b) the inconvenience from excessive 
noise when firing ; (c) the objection to having openings 
at the base when firing in water-logged trenches ; 
(d) the difficulty of definite and quick control. 

In order to provide an easy method of getting on 





Fig. 10—CLINOMETER 


Association of Mechanical Engineers a few weeks ago, 
our energies were directed to utilising the exhaust steam 
which contains at least 30 per cent. of the heat value of 
the coal, there would be scope for real tangible economy, 
for it would be immaterial whether we had an engine 
working with 10 lb. of steam to the H.P., or 201b., or 
30 Ib., so long as we used up all the exhaust steam for 
other purposes after leaving the engine. Mr. Edwards’ 
proposal is that instead of turning this 60 per cent. of 
heat into the condenser or blowing it into the atmosphere, 
to heat water at the station by condensing the steam at a 
low vacuum, and then pump this hot water round the 
district to form a heating and hot water service. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


NEW MERCHANT SHIPS: TIMBER AS AUXILIARY. 


Srr,--—-In your interesting special article of the 14th June, on 
our Merchant Navy and the after-the war problems affecting 
replacement of lost tonnage, there is littie if any reference to an 
obvious lesson which the war has emphasised, namely, the fatal 
deficiency, or entire absence, of inherent floating power in 
emergency. The far-reaching effect on this vital quality, brought 
about by the changes from wood to steel and from: sail to steam, 
has never before been demonstrated on so extensive a scale. 
OF course there is clamant need for replacing lost tonnage ; but 
is the new mereantile marine to perpetuate the defects of the 
old? Are the new ships to he liable to follow their predecessors ? 
Or shall effective measures be devised to sccure practical immu- 
nity from such facile and complete destruction as has been 
witnessed * The argument that ships are not built to withstand 
torpedo attack but to carry cargo is unconvincing. In these 
days, if they cannot withstand the first they fail in the second. 
Besides, the war has only made much more conspicuous a vulner- 
ability which has long been evident. The losses of the Titanic 
and the Empress of Ireland—te mention only two out of 
many instances in point—oceurred months before the war. It 
is needless, in writing to THE ENGINEER, to enlarge on the causes 
or even the great extent of the vitally altered conditions in 
accepted modern ship designs. It is more to the point to 
inquire hy what means a lost quality ef this importance can be 
restored to ships without sacrifice or diminutien of the qualities 
in which the modern ship excels. Full treatment of problems 
associated with the subject involves other considerations, such 
as the proper proportion of buoyant to non-buoysnt weight, in 
the form of propelling equipment, fuel, and cargo which a steel- 
built ship may safely carry. But lin:iting the inquiry to modifi- 
cation of hull construction, it may be observed that the accepted 
remedy of increased subdivision by steel bulkheads—apart 
from its too frequent failure—is open to the initial objection 
that it adds non buoyant material in a strueture which has 
already more than enough of it ; it emphasises the problem it is 
meant to solve. In addition, the resultant shortening of holds 
is objected to in cargo steamers for obvious well-unaerstood 
reasons. 

Reeent references to an extended use of timber as an engineer- 
ing material, permit the suggestion that timber might with 
zreat advantage be employed as auxiliary to steel in shipbuilding, 
and that in such a manner as not only to help in withstanding 
structural stresses and so lessening weight of steel, but at the 
same time greatly to augment ultimate or inherent floating 
power. 

Let methods of ship construction, and the proportions in 
which steel and wood respectively enter into the entire structure 
be substantially modified, so that the stress and duty now borne 
by one material be shared by cach, and let the method of apply- 
ing both be such as to give, as the result, a cellular hull of 
relatively thin steel plating on the outside of, say, channel-har 
framing, with timber lining effectively secured to the inside 
flange of such framing. The degree of buoyancy or loss of 
density in hull walls obtained in this way would depend on the 
depth of the framing, the reduced weight of steel, and the size of 
the hull cells. 

if the problem of reducing the weight and eost of steel were 
professionally dealt with as it deserves, it would no doubt be 
found possible to extend such cellular composite construction to 
particular members of the hull less obviously amenable to it; for 
instance, the stem, stern post and rndder-—especially the rudder 
post and head. If the latter heavy forging—said to weigh 
90 tons in the great Vaterland—were provided, for its free 
movement, with an aperture in an overhanging cruiser stern 
reseinbling that for a lifting screw, its design and distribution 
of metal might take a radically different form which, while 
greatly relieving. the torsional strain on the rudder post, would 
be less inimical to ultimate floating power in supreme emergency. 

In addition to the foregoing, an important requisite, very 
desirable tor adaptation in future up-to-date designs, is potential 
air-tizhtness of holds in cargo steamers, and of the entire upper 
structure in passenger liners ; that is to say, effective n.eans for 
quickly rendering the ship air-tight in case of injury by collision 
or otkerwise causing scrious loss of water-tightness of the 
immersed hull. Such provision would be a mest valuable 
increase to reserve floating power. It might entail fixed side- 
lights, artificial ventilation, with closable valves in air passages, 
and all entrances in the nature of air locks, in place of the usual 
doorways. 

R. M. STeELK. 

London, June 26th. 


ENGINEERS AND INDIA. 


Sir,—* Ajac’s”’ letter in your issue of June 14th is written 
for the benefit of engineers about to take up a position on an 
Indian railway. It appeals to me most strongly as an engineer 
on a British railway, who has been for seventeen years a student 
or an associate member of the Institution of Civil Engineers. 

In this country we engineering assistants have no fixed scale 
of salary, no definite rules regarding promotion, no uniform 
system of pensions. We are engaged and paid in accordance 
with the practice of our chief engineer. We retire and are 
pensioned on the seale in use on the railway to which we have 
linked our fortunes. Not for one moment would I suggest that 
the pay, promotion or pension on the railway by which I have 
been employed for fitteen years are not good. As to what sre 
the conditions on other railways I have no knowledge, but I am 
eonfident that, generally speaking. the chief eng meers of British 
railways are a body of men who have the interests of their 
profession and cf their staff at heart, although their views av to 
what constitutes good pay may vary widely. 

It is in the hands of these men to make membership of the 
Institution of Civil Engineers an essential qualification on 
railways in thiscountry. In my own case, slthougn the principal 
return for the £50 which membership has cost me has been an 
inward feeling of gratification, if not of superiority, | would not 
for worlds let my membership lapse, because it inay not be 
protitable commercially. The inward feeling satisties me. It 
may not be sufficient for others. 

At the same time the Institution could do its members 
splendid service if it could investigate the conditions of their 
employment, both here and abroad, and thus be in a position 
to advise junior members and students of their prospects both 
at home and in India. 





= 

Senior members would in their turn serve their Institution 
and also their profession by doing all in their power to make 
membership a sine gud nen, and, in “* Ajac’s ” words, to make 
the Institution a ‘living force in the lives of its younger 
members.”" One would like all engineers, whether employed by 
the Government or by railway companies, to r ber that 
they are engineers and members of a distinguished profession, 
and to be in a position to insist that the terms of their employ- 
ment. as regards pay and promotion should take these facts into 
account. As a necessary corollary, they inust hold definite 
qualifications of which membership of the Institution seems to 
be the first and principal one. 





SCRIBE, 
June 21st. 
P.S.—Your correspondent’s article, ‘‘ ‘The Career Offered by 
the Engineer’s Department of a British Railway,” published in 
your issue of August 11th, 1917, is much to the point. 


PROPERTIES OF STEAM. 


S1r,—I have read with special interest the articles which have 
appeared by Mr. Frank B. Aspinall, M.I.E.E., in THe ENGINEER 
of July 6th, 13th, and 20th, 1917, and June 21st, 1918. These 
articles have a special value, and merit more attention than has 
evidently been given to them:by men competent to deal with the 
subject. 

T shall not discuss the correctness or incorrectness of the 
conclusions Mr. Aspinal! has put before your readers beyond 
remarking that his case seems to be a strong one. ‘The manner 
of carrying out the experiments by which the properties of steam 
have been determined requires, in each case, careful study, and 
Mr. Aspinall’s recent article on Regnault’s methods and apparatus 
should prove helpful to many not acquainted with his classical 
researches on the subject. 

If Mr. Aspinall’s conclusions be correct, what does it mean to 
engineers ? lf the sensible heat of water remains as given in 
steam tables it follows that all steam generated above atmos- 
pheric pressure contains more heat than steam tables show. 
This, of course, assumes steam as defined by Mr. Aspinall. How 
far such steam can be produced in a boiler is a question I cannot 
answer, but if such is generated in boilers and used in, say, 
turbines, the result is that boiler efficiencies higher than what we 
are used to are realised, while lower turbine efficiencies are being 
obtained. 

To see the effect of Mr. Aspinall’s values in practice the tests 
by Mr. H. Yarrow on a “ water-tube boiler with special reference 
to superheating *’ were taken. These tests were very admirably 
analysed by (the late) Donald W. Rennie, and published in THe 
ENGINEER of Ist and 8th May, 1914. If his result as regards the 
amount of air per lb. of oil be accepted as well as the values he 
quotes for specific heat of gases, and the amount of water vapour 
in the gases, the following figures are obtained :— 

1. Steam pressure, 258lb. absolute. Feed temperature, 
58deg. Water evaporated per lb. of oil, 11.42 Ib. 


Aspinall’s value. Steam Tables. 
Heat in steam per Ib.— 


Sensible it! — path 362.2 .. 352.2 

Latent SRA ane, Lee ee 823.7 

| ee 59 ‘fm 59 
1381.2 1234.9 


Air per lb. of oil = 17.31h, Specific heat of gases = 0.262. 
Mean temperature of gases leaving boiler, 860 deg. Fah. 
From which we get the following balance per Ib. of oil :-— 


By Aspinall. By Steam 


Tables. 

Heat in water and steam .. 15,780 14,100 
Heat in gases (approx. ) 5,180 5,180 
20,960 19,280 


Calorific value of oil was given as 19,128 B.Th.U. per Ib. 
Neither result therefore is quite what it should be, but Mr. 
Aspinall’s values are furthest out. 

2. Absolute steam pressure, 257.5 lb. per square inch. Feed 
temperature, 64dez. Fah. Superheat, 61 deg. Fah. Water per 
Ib. of oil. 12.71b. Air per Ib. of oil, 19.8 1b. Specific heat of 
gases, 0.253 at 543 deg. Fah. The balance for this test is as 
follows :— 


By Aspinall. By Steam 
Tables. 
Heat in water and steam .. .. 17,220 15,390 
Heat in gases (approx. ) 3,810 3,810 
21,030 19,200 


As in (1) the calorific value of the oil was 19,128 B.Th.U. per Ib., 
so that Mr. Aspinall’s values are furthest out here also, 

It will be seen that the steam is credited with nearly 12 per 
cent. more heat if Aspinall’s values are taken than if steam table 
values are taken. In cases (1) and (2) superheated steam was 
being generated, so that no question about what was latent heat 
or heat latent arises in the tests. 

As several assumptions have been made in arriving at the 
above, and as Donald W. Rennie’s analysis of the tests would be 
based on existing Steam Table values, the results may unduly 
favour the Steam Tables. Perhaps Mr. Aspinall may deal with 
the matter himself more fully, as I for one would like to know 
more certainly where we stand. As Mr. Aspinall’s tests upset 
the Steam Tables as we have them, it would be helpful if he would 
state what values are to be taken for (a) sensible heat ; (b) specific 
heat of superheated steam. Is there no question about the 
relationship between steam pressure and steam temperature ? 

A. J. NicHotson, 

Greenock, July 2nd. 


INDUSTRIAL COMBINATION AND THE EXPORT 
MERCHANT SYSTEM. 


Sm,—Whilst agreeing with the principle of combination in 
British industries, I think it is wise for the manufacturers to 
consider very scriously before they make any attempt at recon- 
struction of the wonderful and complex export merchant system, 
with its finely-balanced credit arrangements as between British 
commerce and buyers in practically every market of the world. 
Such interference would cause nothing but chaos in the export 
trade of the country, and would upset Great Britain’s com- 
mercial relations with every market of the world. 

What of the importers in most markets abroad who buy 
British products ? All the long established and carefully con- 
ceived arrangements in regard to credit, shipping and all other 
technical matters, as wel! as the huge capital invested in the 
merchant trade, would go by the board, and what could the 
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British manufacturer replace it by ? In the first place he has 
not the scientific and specialised knowledge or experience to 
replace the export merchant with a better system of distribution, 
and, secondly, where is he going to obtain the huge capital which 
would be necessary for financing, and which is now invested by 
the export merchant ? 

It would be far more practical first to organise industry, and 
then I have no doubt that the altered conditions would—by the 
natural laws of evolution—soon lead the export merchants to 
organise their own end of the business in a manner far more 
eflicient than the manufacturers could do, By all means orga- 
nise “ Industry.”” as represented by the manufacturers, but 
leave ‘* Commerce,” as represented by the export merchants, to 
organise themselves, and assuredly they will do so ; but they 
cannot formulate their schemes until manufacturers have settled 
theirs, as the merchants’ operations must naturally follow and 
not lead industry. 

It would be interesting to hear what merchants have to say in 
regard to this point of view. 

Howarp F. Siru. 


Birmingham, July 2nd. 





THE BOY IN INDUSTRY. 


Srr,—Under the heading of a paragraph entitled “ The Boy 
in Industry,”’ your Sheffield correspondent, in your issue of 
June 28th, draws attention to the unsatisfactory attitude of 
the boy worker in rolling mills, He suggests that this attitude 
is due to:—-(1) The lamentable indifference of parents ; 
(2) the sudden accession of wealth ; (3) the lack of any realisa- 
tion of the importance of their work. These things are 
unfortunately true, but it is useless deploring the fact. There is 
need, and urgent need, for measures to be taken which will 
counteract these causes. 

If the interest of parents in the work and prospects of their 
boys is to be enlisted ; if boys are to be encouraged to set aside 
a portion of their weekly wage ; if they are to be given a wider 
outlook in industrial matters, there must be introduced into the 
industrial organisation, human influence and humen endeavour. 
‘he boys must be brought under definite guidance and control, 
a wide bunian control, during their early days. 4n firms where 
this has been done, and the co-operation of forermen, men and 
boys obtained, the results are excellent. 

Employers who wish to discuss the possibility of intreducing 
such an officer into their works are invited to cominunicate with 
the Boys’ Welfare Association, Sanctuary House, ‘Tothill-street, 
B.W..1. 

Rorert R. Hype. 

Westminster, 8.W. 1, June 29th. 








MINISTRY OF MUNITIONS ORDERS. 


GASWORKS. 


Tre Minister of Munitions has issued an Order which 
applies to all gasworks throughout the United Kingdom, 
excepting only those which possess coal gas plants only and 
have no plant installed for scrubbing or washing their gas 
either with oil or with tar, and in which it is set out that as 
on and from Ist July gasworks which have coal gas plants 
only are to produce gas of a calorific power of as nearly as 
possible 500 B.Th.U. gross, but not in any event less than 
that calorific value, before serubbing; gasworks which 
have both coal gas and water gas plants are to produce 
a gas of the same calorific value but may effect the required 
result cither hy working the coal gas plant alone, or by 
working the coal gas plant so as to produce gas of a higher 
calorific value, and subsequently mixing with it such a 
quantity of uncarburetted water gas as, apart from any 
reduction in the calorific value of the coal gas produced by 
scrubbing, would produce a mixed gas of the required 
calorific value. 

All gasworks which have facilities for scrubbing their 
coal gas must scrub the whole of the coal gas produced to 
the fullest possible extent for the extraction of ammonia, 
toluol and benzol. Serubbing for toluol and benzolare to 
be effected with oil, at works where there is a benzol 
recovery plant, and, at other works, with tar. 

Provision is made for cases in which it is found impos 
sible for gasworks to supply the full demands of their 
consumers for gas, whilst complying with these regulations, 
notwithstanding that they are working their coal gas 
plants to their full capacity. 

All applications with reference to this Order should be 
addressed to the Ministry of Munitions, Department of 
Explosives Supply, Storey’s Gate, 8.W. 1, and marked 
“ms. o.8" 


AGRICULTURAL AND DAIRY MACHINES, IMPLE- 
MENTS AND VEHICLES (SALE) ORDER, 1918. 


As this Order appears to have been misunderstood in 
several respects, the Ministry of Munitions considers it 
advisable to emphasise the following points in connection 
with it :-— 

(1) The Order applies to articles manufactured in the 
United Kingdom only, and does not apply to imported 
articles, the prices of which are separately controlled. No 
permit is necessary for the sale of such articles. 

(2) Permits are required only by persons desiring to sell 
any agricultural or dairy machine or implement which they 
have not purchased direct from the actual manufacturer. 
Sub-agents, for instance, must apply for permits to sell 
articles obtained by them from agents or wholesale dealers. 
Farmers or users purchasing machinery or implements for 
their own use do not require a permit for such purchases. 

(3) The Order applies to any new machine, implement, 
vehicle, or other article or part thereof, designed or adapted 
or commonly used for either agricultural or dairy purposes. 

(4) The Order does not apply to any second-hand agri- 
cultural or dairy machine, implement, vehicle, or other 
article. 

(5) The prices referred to in Clause 2 of the Order are not 
“* fixed” prices but ‘‘ maximum”? prices, and any person is 
entitled to sell below them. 








A PETITION has been presented to the Secretary of 
Communications and Public Works of Mexico, for 
permission to extend the railway from Tampico to Higo, 
to a suitable point of disembarkation on the Gulf of Mexico. 
It is probable the request will be granted with certain 
limitations for the protection of the general interests. 
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RAILWAY MATTERS. 


On the 18th ult., Dr. Macnamara said that about ninety 
Royal Marine Engineer pioneers were assisting civilian 
labour in constructing a railway in Hampshire, owing to 
the deficiency in the supply of the latter. He could assure 
the hon. member’making the inquiry that Royal Marine 
Engineers had not been, and were not, employed on work 
for which civilian labour was obtainable. 


An effort is being made to continue the life of the United 
States Bureau of Railway Economics on the ground that its 
existence is necessary to conserve the economic position 
of the separate corporate entities of the various lines. It 
is argued that the Bureau should be in existence so that 
when the lines are turned over to the owners at the close 
of the war a central clearing house of information can be 
at once utilised in the work of re-establishment. 


Tue Lancashire and Yorkshire Railway Company is 
“ rationing ’’ its holiday traffic. The number of tickets 
available for each train has been decided upon, and these 
tickets, and no more, will be sold—preferably in advance. 
Tickets are only available on the date and by the train 
for which they are endorsed. The Railway Executive 
Committee has given notice that the existing train 
accommodation on the various companies’ Jines cannot 
be increased for the holiday traffic. 


Tar United States Congress has passed, and President 
Wilson has signed, a Bill authorising the latter to assume 
control of urban and inter-urban electric lines conveying 
workpeople to and from shipyards engaged in Government 
work. The penultimate sub-section of section 1 of the 
Act, authorising the President to assume control of the 
American railways specifically excluded “any street or 
inter-urban electric railway which has as its principal 
source of operating revenue urban, suburban or inter- 
urban passenger traffic or sale of power, heat and light, 
or both.” 

Mr. Bonar Law stated on the 13th ult. that it was not 
correct to say that the Board had taken over all the 
privately-owned canals: it was only controlling the 
principal navigations. The question of making the canals 
controlled by the Board of Trade self-supporting had for 
som? time past been under consideration by the Canal 
Control Committee. If canal rates were raised without 
the corresponding increase in railway rates. there was 
considerable danger that instead of traffic being diverted 
from the railways to the canals the contrary would be 
the case. 

THE total expenditure on railway and tramway con- 
struction in New South Wales, from their inception in 1850 
to the 3lst December, 1916, was approximately 
£43,906,980. At the latter date 4309 miles 37} chains of 
line had been opened for traffic, and 1012 miles were under 
construction. The former were already under the contro] 
of the Railway Commissioners, having been handed over 
upon completion, for maintenance and administration, 
and the latter were transferred on Ist January, 1917. 
Tramway mileage open and available for traffic at same 
date was 223 miles 12 chains. 


THERE has recently been returned to Cammell, Laird 
and Company, Limited, a railway wagon bearing plate 
spring made by the company as far back as 1894. It is 
one of a number which have been in constant use ever 
since, but are as effective now as when new, and are still 
retained in commission. On testing the sample spring at 
their Grimesthorpe Works, the makers found it to be 
standing at precisely the original camber, and that it had 
not taken the slightest permanent set in the twenty-four 
years of service. It was scragged home several times, and 
again came back to the same camber as when first supplied. 


AccorptNnG to the Board of Trade returns, the exports 
of railway material for the first five months of the present 
vear were of the following value, the corresponding figures 
for 1917 being given in brackets :—Locomotives, £691,813 
(£633,543) ; rails, £263,719 (£273,751) ; carriages, £382,180 
(£95,296); wagons, £128,545 (£205,767); wheels and 
axles, £173,518 (£70,957); tires and axles, £247,279 
(£238,100); chairs and metal sleepers, £26,604 (£40,834) ; 
miscellaneous permanent-way material, £269,389 
(£201,114). Total for permanent way, £567,727 (£518,021). 
The weight of the rails exported was 13,875 tons (17,207 
tons). and of the chairs and metal sleepers, 1832 tons 
‘2895 tons). 

Tue United States Government is to pay the railways 
approximately 950,000,000 dols. a year for the use of their 
properties. Based on the known results from 114 lines, it 
may be estimated that in the first three months of 1918 the 
railways as a whole earned not more than 80,000,000 dols. 
net operating income. Assuming that this will prove to 
be one-fifth of their net operating income in 1918, their 
total net operating income this year, on the basis of the 
present passenger and freight rates, would be only 
400,000,000 dols. ‘This amount would be 550,000,000 dols. 
less than the amount of the prospective guaranteed com- 
pensation to the railroad companies. And this is by no 
means all. The increase of 300,000,000 dols. a year in 
wages which has been recommended by the Railway Wage 
Commission will have to be added to railway operating 
expenses. This would increase the Government deficit for 
the year to 850,000,000 dols. 


In the discussion, at the Institution of Railway Signal 
Engineers, on Mr. W. J. Thorrowgood’s paper, “ The 
Maximum Regulating Resistance and Maximum Shunt 
Resistance of Track Circuits,” a communication was read, 
in which the bonding of Mansell and other wheels, not 
having direct metallic connection between the tire and 
axle, was criticised. In his reply, on the 11th inst., Mr. 
Thorrowgood said that the bonding of these wheels was 
a very urgent and imyortant question. Attention had 
frequently been called to the necessity of efficient bonding. 
He thought that the resistance of pairs of wheels of vehicles 
required to be tested, not only when first out of the shops, 
as new, but periodically afterwards. He could confirm 
the large resistances sometimes found between the retain- 
ing ring and the tire. This resistance rose slowly, and 
almost imperceptibly, until a failure is shown, and the 
author thought that the bond should be between the axle 
and the tire. There was little trouble with the bond 


itself, but the method of fixing it required the utmost care. 





NOTES AND MEMORANDA. 





AcTIVATED sludge, when aid-dried, is a dark brown, 
friable, inoffensive material with a slightly earthy odour 
like that of decayed leaves. It consists largely of humus, 
but contains much more nitrogen, phosphoric acid and 
potash than does ordinary farmyard manure. 


In the United Kingdom, a population of forty-four 
millions has about 250 public cold stores, of a total capacity 
of about thirty-three million cubie feet. In the United 
States, a population of ninety-five millions has nearly 
1000 public cold stores, with a total capacity of approxi- 
mately two hundred million cubie feet. 


Or the ten million tons of meat annually produced in 
the United States, all is placed in the chill room for at 
least a short period, whether intended for curing or for 
sale as fresh meat, and about 80 per cent. of it remains for 
longer periods, to reach the near or distant markets as 
fresh meat. Only 5 per cent. of the total quantity is 
frozen solid. 


Tue alternating current crane has one inherent safety 
feature not found in the crane with direct current motors, 
in that the motor is built with a predetermined fixed 
torque, and a heavier load than this maximum torque will 
handle cannot be lifted, whereas, with the series wound 
direct current motor, there is no limit to the load it will 
attempt to lift, and if excessively overloaded the motor will 
burn out provided some part of the hoisting mechanism 
does not fail. 


AccorpING to Mr. D. Brownlie, writing in the Colliery 
Guardian, the amount of water evaporated by egg-ended 
boilers is slightly more than half that of a typical ‘“ Lan- 
cashire”’ boiler plant, and is certainly much more than 
would have been expected. The very poor efficiency of 
these boilers is indicated by the fact that the average 
figure for the evaporation of water per lb. of coal is only 
about 3.90lb. with good quality coal, whereas on the 
average colliery “ Lancashire ’’ boiler plant of to-day the 
figure for such coal would probably be about 6 Ib., and 
for a scientific and up-to-date “‘ Lancashire ” boiler plant 
the figure would be about 8 Ib. 


Tue effect on orifice and weir flow of slight roundings of 
the upstream edge has formed the subject of experiments 
by Mr. Jacob O. Jones, and the results were given in a 
recent issue of the Cornell Engineer. Briefly, the author 
concludes that the effect on orifice flow of slight rounding 
of the upstream edge is independent of the head; the 
percentage increase in the coefficient of discharge varies 
inversely as the diameter of the orifice, and directly as the 
radius of the rounding of the edge; the percentage effect 
is considerable even for very small orifices, amounting tc 
1 per cent. for a rounding of .0Olin. on a Zin. orifice, and 1 
per cent. for a rounding of .004in. radius on a 1 Zin. orifice. 


CHILEAN nitrate, the existence of which was first. men- 
tioned in 1809, is said to have been first exported in 1830. 
Only a few thousand tons per annum were exported for 
some years, but the amount gradually increased until, 
in 1879, when the Chili-Peruvian war began, the export 
amounted to about 300,000 tons. This nitrate was largely 
produced from the Province of Tarapaca, until then 
Peruvian territory. By the terms of peace with Peru, 
in 1884, this province, as well as Tacna, became Chilean. 
The Bolivian Province of Antofagasta was also acquired 
as a result of this war, and thus Chili, with the deposits 
in her own territory, acquired control of the whole supply 
of nitrate. At the present time exports are approxi- 
mately 3,000,000 metric tons per annum, having a value 
at the point of embarkation of about £10 per ton at present, 
or a total of £30,000,000. 


As is well known, German dirigibles are equipped with 
wireless telegraphic apparatus, but there has always been 
@ certain amount of speculation as to how the scarcely 
perceptible signals can be heard in the midst of the noise 
due to the motors and the displacement of the air. Accord- 
ing to a German technical publication quoted in La Nature, 
a special method is in use. The high frequency oscillations 
of the receiving station act on an Einthoven galvanometer. 
The plant recalls the prismatic sight. Underneath is a 
small electric lamp, the light of which falls on a narrow 
slit, ordinarily covered by the galvanometer string. The 
string is in an intense magnetic field. When the receiving 
current passes, the string deviates, thus allowing the 
luminous ray to be perceived. The observer at the 
sighting device can thus read the signals transmitted, in 
dots and dashes, in the form of short or long light-rays 
projected by the illuminated slit. 


A SHIPPER of platinum from Venezuela to the United 
States recently sent several counterfeit coins which were 
unusual in that, although counterfeit, they were worth 
about five times their face or bullion value. They were 
included in a shipment of crude grain platinum, says the 
Scientific American, and the consignee, believing they were 
gold, removed them from the lot of platinum and sold 
them to a gold refiner as gold bullion. Later advices from 
South America informed him that the coins were platinum 
plated with gold, and requested him to have them assayed 
to determine their real value. The agent hastened to the 
refiner, who admitted that he had had a hard time melting 
the metal, and had discovered that it was platinum. Some 
settlement was made satisfactory to both the refiner and 
agent, but the coins were destroyed, and no analysis was 
ever made to determine the exact value of the metal. 


As a result of large-scale trials on stored coal carried 
out at Illinois University it was observed that the 
portions of the pile in which fine sizes were present in 
largest proportion did not contain sufficient oxygen to 
heat the coal to any noticeable extent. The close pack- 
ing had also so obstructed circulation that little fresh 
oxygen could have been brought in, even if the tempera- 
ture Lad been raised to such an extent as to favour circu- 
lation of air. This indicates that one comparatively safe 
way to store coal is to use enough of the fine sizes to occupy 
the space as completely as possible, and to pack the coal 
tightly in order that the air space may be reduced and 
the circulation of air restricted. Apparently the most 
dangerous conditions exist when the coal is of such. sizes 
as to present a large aggregate surface for absorption, 
and at the same time to leave a sufficient air space to 
provide the oxygen required for heating. 

















MISCELLANEA. 





A SMELTING company at Tacoma, Washington, U.S.A., 
has recently erected a chimney 601ft. high above the 
foundation level, which is said to exceed all previous 
height records for chimneys. 

Tue Incorporated Municipal Electrical Association 
numbers amongst its members the engineers and municipal 
committees representing the administration of under- 
takings having a capital expenditure of over 260,000,000, 
and an annual income approaching £10,000,000. 

Amonest the novelties produced by the war is a 
machine invented by Mr. Thomas Marshall, of Stanning- 
ley, for collecting barbed wire scrap in war-destroyed 
areas. The machine, which has a remote resemblance 
to a straw and hay elevator, is carried on caterpillar chain 
tracks. The wire scrap is picked up and cut into lengths, 
and then dumped into cars or pressed into bales. 

Tue Council of the Institution of Electrical Engineers 
is prepared to receive papers on the subject of “‘ The 
Co-ordination of Research in Works and Laboratories,” 
and will award a special premium of £25 to the author of 
that paper which in its judgment best fulfils the objects 
of the discussion, provided such paper reaches the standard 
aimed at by the Council. Papers should be sent to the 
secretary of the Institution not later than the 4th Novem- 
ber, 1918. 

WE are informed that the Industrial Reconstruction 
Council has found it necessary to secure better office 
accommodation, and has taken rooms at 2 and 4, Tudor- 
street, E.C. 4. The work has been reorganised and 
divided into sections superintended by sub-committees. 
Mr. Ernest J. P. Benn remains chairman and adininistra- 
tive chief, Sir Alexander Roger is in charge of the member- 
ship section, Dr. William Garnett and Mr. Emil Davies 
control meetings, and Sir Herbert Nield, K.C., M.P., is 
parliamentary representative. 

Our American contemporary Motorship says that an 
unfortunate and erroneous impression obtains in some 
quarters that Americans cannot build Diesel engines, 
and that their mechanics and operators are not sufficiently 
skilled. Only quite recently a statement appeared in a 
daily newspaper to the effect that the Diesel crude oil 
engine is an invention of the Devil, and that it- takes a 
German devil to construct and operate it. That America 
can build good and reliable engines can be ascertained by 
those who study the situation, says the above publication. 


WE are informed that the scheme of syndication which 
has been placed before firms in the brass industry by Mr. 
Howard F. Smith is creating: general interest. The pro- 
posal is for a 51 per cent. financial merger of all the firms 
taking part, each firm retaining 49 per cent. only of its own 
capital. Profits would.be pooled and allocated and a re 
valuation of each firm would be made every three years, in 
order to level up matters in regard to those firms which 
showed initiative. and progress, and others which, by 
reason of apathy, were not contributing their due propor- 
tion to the combine. 

THE United States Government has fixed the selling 
prices per pound of six grades of tool steel as follows :— 
High-speed steel, 8s. 4d.; tungsten finishing steel, 2s. 64d.: 
non-shrinkable tool steel, 1s. 53d.; special tool steel, 11}d.; 
extra tool steel, 9d.; regular tool steel, 7}d. The control 
of tool-steel prices in this country, says the Ironmonger, 
is limited to two qualities of high-speed steel, namely. 
steel containing 18 per cent. tungsten, 4s. 5d. per Ib.; and 
steel containing 14 per cent. tungsten, 3s. 8d. per Ib.: or 
about half the figure which American engineers are called 
upon to pay for similar material. 

MEN discharged from the Navy or Army on account of 
wounds, disease, or other disablement contracted during 
naval or military service, are allowed to enter for the 
Royal Sanitary Institute’s course of lectures, and for the 
Institute’s examinations at half fees, provided that their 
disability is not such as to prevent them carrying out the 
duties of the office to which the examination applies. 
Sailors’ or soldiers’ widows whose husbands have been 
killed or have died during the present war, or sailors’ or 
soldiers’ wives whose husbands have been permanently dis- 
abled during the present war, are admitted to the vourses of 
lectures, or the examinations of the Institute, at two-thirds 
of the ordinary fees. 

Ir is reported by H.M. Trade Commissioner in Australia 
that the total annual output of zinc concentrates in Aus. 
tralia amounts to about 400,000 tons, derived chiefly from 
New South Wales and Tasmania. The Electrolytic Zine 
Co., whose wharf at Risdon, on the Derwent River, is 
equipped with ore bins of 3000 tons capacity, 1s expending 
about £200,000 on plant. The present installation is 
capable of producing by electrolytic process ten tons of 
zine per day of twenty-four hours. The zinc is of a 
purity of over 99 per cent. The sulphuric acid 
used in the electrolytic process for the manufacture of 
spelter will be made from sulphur imported from Japan, 
while the aluminium sheets used are imported from the 
United States. 


AN interesting souvenir of James Watt, representing at 
once the cleverness of his hands and the versatility of his 
inventive genius, was recently sold by auction at Coulter 
Mains, Lanarkshire, amongst many other historic and 
antique objects belonging to the estate of the late Mr. 
Adam Sim, a noted collector. This was a chamber pipe 
organ which Watt designed and produced with his own 
hands in Glasgow in 1762. Built in his own house in High- 
street, it eventually came into the hands of a Mr. John 
Steven, who, about the beginning of last century, was the 
only music seller in the city. In 1807 it was bought by the 
minister of St. Andrew’s Church, and after being used one 
Sunday in that sacred edifice its further use was inter- 
dicted by the Presbytery, and caused much excited com- 
ment throughout Glasgow. The organ lay for years in 
the church unused, and was ultimately sold through 
Steven to Bailie Archibald McLellan for £400, on whos» 
death it became the property of Mr. Sim, of Coulter Mains, 
who paid for it £50. At the recent sale it was knockeci 
down to a Mr. Black for £400, who, it was afterwards dis- 
covered, was acting for a son of one of the town councillors 
of Glasgow—ex Deacon Convener Macfarlane—who is 
giving it to the Glasgow Corporation for fitting preserves 
tion. 
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Standard Locomotives. 


Two weeks ago we discussed the standardisation of 
locomotives from the general standpoint; to-day, 
we desire to look into one or two of the details, for, 
whilst the general grounds of objection to the establish- 
ment of standard types of complex machines carry, 
in our view, more weight than do any questions of 
detail, we cannot close our eyes to the fact that 
practical difficulties are more effective than principles 
in preventing changes. It is a frequent experience 
that even when the virtue of a principle is admitted, 
yet the principle is over-ridden because of the 
existence of difficulties of a material kind. The 
Engineering Standards Committee—now known as 
the British Engineering Standards Association—has 
had to face obstacles of this kind over and over again, 
and that it has overcome them is all to its credit. 
But in the instances we have in mind, it was generally 
admitted that standardisation was desirable, and 
such vested interests in opposition to it as existed 
were obstructions to the realisation of something that 
was sound in principle. In the case of locomotives, 
as we shall now show, there are many practical 
objections to standardisation, and as progress, despite 
all safeguards, must inevitably be checked by 
standardising a machine which presents still much 
scope for development, the principle itself is bad, 
and the overthrow of obstacles which is a virtue in 
the case of details would be a vice in the case of the 
locomotive as a whole. 

One grave objection to the standardisation of 
locomotives resides in the fact that the railways 
themselves are not standardised. Consider, for 
example, the variations in loading gauges and the 
strength of bridges. The engines that would be the 
best for one line would certainly not be the best for 
all the others, and the multiplication of types to meet 
all conditions would be so great that we might as well 
be without standards at all. The effort made by 
every line is to use the biggest engines it can, because 
the heavier the haul the greater the economy, and 
unless we allow for steps too numerous to be 
standardised, progress will be checked. A company 
might desire an engine intermediate between two 
standard engines, and yet would be compelled to take 
the smaller of the two, because the larger was too big 
for its loading gauges or too heavy for its road. 
By having absolute flexibility, the locomotive 
engineer is able to make his engines progress pari 
passu with his road ; as it advances, so do his engines 
advance, but if he were limited to certain standards, 
either the improvement of the road would be checked 
by the knowledge that no engine could be supplied 
to suit it, or changes in engines would be held back till 
the improvement of the road had advanced by the 
necessary amount to make the introduction of the next 
type of engine possible. The standardisation of loco- 
motives ignores the principle on which all locomotive 
men insist that the engine and the road must be 
regarded as one, and must not be considered 
separately. Let us turn to another point of not less 
importance. The object of standardisation is to 
reduce the cost of engines by making it possible for 
many to be put through at a time, some for stock. 
We have not at hand the actual figures, but we do 
not hesitate to say that the amount of money spent 
by our great railway companies on new engines is not 
nearly so great as that spent on repairs and main- 
tenance—in other words, in the total locomotive 
expenses the cost of new engines is a relatively small 
item. The repairs and renewals are cheaply carried 
out. by the companies, because in the course of time 
they have accumulated many standard drawings and 
patterns with their manufacturing jigs and rigs. 
But what would be the result of introduéing new 
standards ? Not a single company would have 


engines like the new engines, for the designs would 
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obviously have to be compromises. Hence all the 
accumulated standard patterns, &c., would become 
valueless, and for the next fifteen or twenty years—- 
that is, till the bulk of the engines at present in 
existence had been scrapped or converted—the cost 
of repairs would increase. From a somewhat similar 
line of reasoning, it is evident that the cost of making 
new engines in railway companies’ works would be 
augmented, because new drawings and patterns would 
have to be made. In this connection, it must not be 
forgotten that the chief mechanical engineers of our 
railways are continually in the closest possible touch 
with their engines, and frequently make minor 
changes of parts with a view to reducing thé cost of 
manufacture and repairs, and of preventing engine 
failures. We dare not assume that the standard 
engines would be less liable to these little defects 
than the best existing engines, but the engineer who 
desired to have an alteration made in the design 
would find it impossible to do so until he had convinced 
the engineers of other companies and the standardising 
authority that they were desirable. As it is very 
likely that defects which showed themselves on one 
line would not, owing to different conditions, show 
themselves on others, the difficulty in getting the 
changes made is obvious. 

The more deeply we study the subject the more 
profoundly convinced are we that whilst the 
standardisation of locomotives might assist the trade 
of locomotive building, it could not only do nothing 
to improve the locomotive itself, but, on the contrary, 
would retard progress by wire-drawing all modifica- 
tions and by reducing the interest that engineers now 
take in productions for which they feel full responsi- 
bility, and in which they take a personal pride. It 
must not be supposed that locomotive engineers are 
opposed to standards; on the contrary, they are 
strongly in favour of them, but they are standard 
parts, not standard wholes. We are certain there 
are few who would not be glad to see tire sections 
completely standardised—not only as regards the 
contour of the tread and the flange, but as regards 
the lip, and there would be little resistance to the 
standardisation of diameters, say in steps of 6in. 
or so. It is possibly not generally known that the 
so-called six-foot-six driving wheel varies when new 
from the nominal size on the Great Eastern through 
6ft. Tin. on the London and South-Western, 6ft. 8in. 
on the Great Northern and Great Western, 6ft. 9in. 
on the London and North-Western, up to as much as 
6ft. 10in. on the North-Eastern. An item like this 
might no doubt be standardised with advantage, 
and it is possible that it would be worth standardising 
axles and cranks. In the case of parts of this kind, 
that are bought outside by many companies, both 
the manufacturers and the locomotive engineers 
would welcome standards, but in the case of parts that 
are made by the companies themselves, it is far better, 
far more advantageous, far more likely to lead to the 
progress and development of the engine, to leave each 
company free to go its own way, establish its own 
standards, and produce new types as often as the 
traffic requires and the improvement of the road 
permits. 


Flight at High Altitudes. 


Amon the many outstanding aeronautical problems 
discussed by Dr. Durand in his “ Wilbur Wright ” 
lecture before the Royal Aeronautical Society last 
week, none is more important nor more urgently in 
need of solution at the present moment than that 
centering around flight at high altitudes. If, as many 
would have us believe, the war will be ended in the 
air, it is quite reasonable to add that victory or defeat 
will hang on the manner in which we tackle this 
problem and solve it, in advance of the enemy. On 
a very small scale we had an object lesson of what 
this problem means, when last October the enemy 
sent his airships against London and the neighbouring 
counties. The expedition, it is true, ended in a very 
serious catastrophe for the enemy, but the losses he 
suffered were primarily due to natural forces, and not 
to the guns, aeroplanes and searchlights of the 
English defences. The coup de grace was administered 
by the French aviation and anti-aircraft services, but 
the real cause of the enemy’s discomfiture was the 
adverse mists and winds with which his airships had 
to contend. Of the many airships which set out on 
the expedition, one alone succeeded in crossing 
London and executing its programme. But we would 
do wrong to dwell chiefly on the enemy’s disaster or 
the paucity of the results which attended his 
ambitions. Aeronautically, the point on which we 
should concentrate our chief attention is the 
value demonstrated of flight at high altitudes, 
for it requires little imagination to picture the 
condition matters would assume if one side or the 
other possessed aeroplanes definitely superior to those 
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of the enemy in flight at high altitudes. It would 
mean virtually the undisputed use of the air to the 
superior side for all the work now carried on by 
aeroplanes, except, perhaps, that of the low-flying 
“infantry ~ machines and certain classes of aerial 
photography. 

The reason why an aeroplane loses speed at high 
altitudes is not as simple as it might appear to be. 
Primarily it is a matter connected with the engine, 
but aeronautical factors also enter into it and 
complete, as it were, the work which the defects of 
the engine begin. As the aeroplane rises its engine 
automatically gives out less and less power. The 
weight of air drawn into the cylinder per stroke falls 
off with the decreasing density of the atmosphere. 
Consequently, the fuel consumed per stroke decreases 
and the power developed, if the engine speed remains 
constant, becomes less in proportion. This automatic 
decrease of engine output is at first sight not a serious 
matter, and in fact appears to be exactly what is 
wanted, for with the decreasing density of the air the 
head resistance of the machine falls off at the same 
rate as the engine power. Hence, if the engine can 
give the machine a certain speed at the ground level, 
it ought to be able, so far as the head resistance 
experienced is concerned, to give it the same speed at 
any higher altitude. This statement is sufficiently 
correct for our present purposes, but it may be noted 
that it may require some modification by reason of the 
fact that the loss of efficiency suffered by the engine 
at the reduced output, and by reason of the reduction 
in the absolute compression pressure, has to be taken 
into account as a secondary effect and may cause the 
power developed to fall off, as the machine rises, 
somewhat more rapidly than the head resistance. 
Omitting’ consideration of this factor for the time 
being. why is it that an aeroplane has not a constant 
speed at all levels? The reason is to be found in the 
fact that just as the decreasing density of the air 
causes the engine output and the head resistance to 
fall off as the machine ascends, so too does it cause 
the lift derived from the wings to decrease. For 
horizontal flight, however, the lift must be equal to 
the weight of the machine, and as this weight remains 
substantially constant at all altitudes, it is clear that 
for horizontal flight at any given level we must be 
able to bring the lift back to the original ground level 
value. It may be so brought back in at least two 
conceivable ways, namely, either by increasing the 
speed of the machine or by altering the flying altitude. 
The first method demands an increase of power from 
the engine in order to overcome the increased head 
resistance at the augmented speed. To what this 
solution leads may best be shown by a numerical 
example. Let us suppose that an engine output of 
100 horse-power is sufficient to lift the machine off 
the ground. At, say, 15,000ft. the lift obtained from 
the wings if the speed were not altered would only 
amount to 60 per cent. of the ground level value, that 
is to say, of the weight of the machine. Since the 
lift obtained from an aerofoil is proportional to the 
square of the velocity, it follows that to restore the 
lift to its original value, we must increase the speed 
by about 30 per cent. By so increasing the speed we, 
however, restore not only the lift but the head 
resistance also to the original ground leve! value. 
Hence, to fly horizontally at 15,000ft., the engine has 
to be capable of developing at this altitude sufficient 
power to overcome the ground level value of the head 
resistance at a speed 30 per cent. greater than the 
ground level speed. In other words, the engine has 
to develop at this level 130 horse-power. At 15,000ft., 
however, the output of a 100 horse-power engine falls 
to about 60 horse-power by reason of the reduced 
weight of air drawn into the cylinders per stroke. 
Hence to develop 130 horse-power at this altitude 
the engine must be capable of developing no less than 
216 horse-power on the ground, or more than twice 
the power required to lift the machine into the air. 
It will thus be seen that the first method of solving 
the problem requires the machine to be extravagantly 
over-engined. The higher the altitude at which the 
machine is to fly the greater, of course, must the over- 
engining be. Thus to enable the machine dealt with 
in the example to fly at 23,006ft., the engine must be 
capable of developing 310 horse-power on the ground. 
Clearly, then, this method does not lead to a satis- 
factory solution of the problem, although possibly it 
might be adopted under very special conditions, for 
the machine would be a very fast climber and would 
actually be able—or rather would be compelled—to 
fly faster at high altitudes than when flying bori- 
zontally near the ground. The second method of 
attaining the requisite lift is that normally adopted 
in practice. By altering the angle of attack of the 
wings so as to increase the lift, we, however, 
simultaneously increase the head resistance. The 
power available, by presumption, cannot be increased. 
Hence the speed has to fall, and consequently the lift 








is reduced- A further increase of the angle of attack 
therefore becomes necessary, the head resistance 
again rises, the power remains constant, and the speed 
falls still farther. Ultimately a position is reached at 
which a balance of forces oceurs, and the aeroplane 
ean fly horizontally, but at a diminished—usually a 
considerably diminished— speed. 

Such being the conditions of the problem, how is it 
to be satisfactorily solved ? Neither of the methods 
discussed results in a satisfactory solution. On the 
one hand we have flight at high altitudes made 
possible by means of an exorbitant engine equipment, 
and in addition we have to overcome the serious aero- 
dynamical problems involved in designing a machine 
capable of flying with essentially unimpaired efficiency 
at speeds anything up to 30 or 40 per cent. over the 
normal ground level speed. On the other hand, the 
solution presented, while economical as regards power 
equipment, results in the speed being progressively 
lowered as the altitude is increased, until a point is 
reached at which it may fall so low as to be useless for 
certain purposes. The possibility of combining the 
two solutions is too obvious to be neglected. 
Theoretically, at least, it should be possible to design 
a machine just sufficiently over-engined to permit 
horizontal flight at a given altitude without loss of 
speed by altering the flying altitude. Such a solution 
in practice is, no doubt, a complicated matter, 
involving a very complete study of the relationship 
between the behaviour of the engine and the propeller, 
and the aerodynamical properties of the machine as 
a whole. A third alternative solution is to be found 
in the provision of wings capable of being varied in 
area or form, for if the pilot were able to adjust the 
lift by altering the size or section of the wings, he 
would be able to fly horizontally at high altitudes 
with, conceivably, an engine equipment substantially 
nogreater than required to fly the machine horizontally 
near the ground. This method of solving the problem 
is a rational one, but while it has attracted the 
attention of many inventors, it has yet to be worked 
out on a satisfactory practical basis. We do not 
doubt, however, that success along these lines will 
one day be attained. 








OUR MINERAL STATISTICS. 





FOLLOWING our customary procedure, we give 
herewith a review of Part III., “ Output,” of the 
Mines and Quarries General Report and Statistics 
for 1916, omitting reference to the coal and iron trade 
figures. For the third year in succession the report is 
issued in an attenuated form, owing to the war, and 
we have no reference to individual mines or tables 
of exports and imports. Owing, no doubt, to the 
special engagement of the Chief Inspector, the report 
is signed by Mr. W. Walker, as Deputy Chief Inspector. 
Two years ago we referred to the novel departure of 
our Geological Survey in conjunction with the Board 
of Trade in issuing reports on the occurrence and 
technical possibilities of certain metallic and non- 
metallic minerals occurring in the British Isles. 
Government interest and intervention has now gone 
considerably further than that, owing to the shortage 
in the imports of certain metals urgently required 
for war purposes, and under the auspices of the 
Department for the Development of Mineral Resources, 


of which Sir Lionel Phillips is chairman, many of our 


deposits have received close attention, with the view 
of increasing the output. Such attention has not 
been limited to districts now producing, but has also 
embraced localities of mining fame in the more or less 
distant past. At the present time of secrecy and 
censorship, we are not sure how far we are safe in 
going if we enter into any details of what the new 
Department is doing, and anyhow, such details do 
not legitimately come up for review on this occasion, 
as we are dealing with 1916 and not 1917, the year 
in which the Committee got to work. With regard, 
however, to the general policy which is being pursued, 
it may be stated that it consists rather of increasing 
the output of existing mines than of the slower 
procedure of developing new deposits or of engaging 
in schemes, undoubtedly of the first importance for 
the future, but which would not be immediately 
productive. Capital has been found for the drainage 
of mines of known value rather than for the sinking 
of shafts or driving of tunnels which would have been 
recommended under more normal conditions. At the 
moment, output is of more importance than cost, and 
it is possible that some of the operations in progress 
would not recommend themselves as suitable for the 
employment of private capital. Not that we wish 
to assert that money is being squandered or that 
schemes are being contemplated which have no 
prospect of success in more normal times, but in 
viewing what is being done, it is necessary to keep in 
mind the whole abnormal circumstances. A feature 
of these 1916 returns is that a reduction of output 
is accompanied by an increase in value of the output. 

This state of affairs was very general, shortage of 
labour having been the prime factor, and, of course, 


increased values do not necessarily mean increased 
profits, owing to the rise in working expenses. ‘This, 
and particularly the incidence of the excess profits 
tax, has militated against private new ventures, 
several of which are being held up in the initial stage 
until after the war. 

Coal is by far the most important mineral raised in 
our Isles, but leaving it out of account, the value of 
the other minerals raised in 1916 was £14,019,898, 
against £12,630,279 in 1915. 

Passing now from the general to the particular, we 
make a few comments on some of the more important 
ores and minerals in alphabetical order. 

The output of arsenic, presumably white arsenic or 
arsenious oxide, was 2545 tons against 2496 tons in 
1915, but the value was £56,104 against £32,779. 
This shows the rise in price, and indicates, moreover, 
a very profitable undertaking for the Cornish producers 
at the present time, now that the price has soared to 
£145 per ton. The largely increased demand for 
arsenic may be due to the necessity of getting rid of 
rats, or it may be due—but, perhaps, we had better 
leave the subject and pass on to barium (compounds) 
the mining of which has probably expanded to a 
greater extent than that of any other mineral, owing 
to the cessation of German imports. The figures are 
again a record, viz., 76,034 tons, value £127,491, against 
62,477 tons, value £79,829, in the preceding year. 
The increase has been contributed to by all the 
districts except Treland, where the output from the 
important mines in Co. Cork fell from 17,274 tons to 
14,951 tons, though the total value was higher in 
the latter year. Somerset has been added to the 
English - producing counties, while Caithness and 
Kirkcudbright are now producing from properties long 
abandoned. Derbyshire increased its output from 
529 tons to 4400. Some of the barytes from this 
county is high grade, notably that from certain mines 
between Castleton and Peak Forest, but the bulk of 
the county’s output is low grade, and though this 
finds a ready sale for paint manufacture, it is not in 
favour with the manufacturer of barium salts, or with 
those who lay stress upon colour. The manufacture 
of lithopone—a precipitated admixture of zinc 
sulphide and barium sulphate—has been greatly 
extended of late, owing to the scarcity and high 
price of zinc oxide, and a large amount of the barytes 
mined has gone to the lithopone works. Shropshire, 
with an output of 18,179 tons, is the principal 
producer of barytes, and is followed by Durham and 
Cork with fourteen thousand odd tons each. 

Turning now to copper ore, we note some improve- 
ment, though copper mining in Great Britain is but 
a shadow of what it was in times past. The value 
of the ore was £6234 against £3084, the rise being due 
to increased tonnage as well as increase in price of the 
metal. By far the largest producer was the Levant 
Mine, Cornwall, which is followed by a new under- 
taking in the Isle of Man. With regard to Wales, 
while Carnarvon has dropped out of the list, a new 
mine in Anglesey and the re-opened Glasdir Mine in 
Merionethshire have contributed to swell the total. 
The new venture at Snelston, Derbyshire, which is 
situated on a small inlier of limestone in the red 
sandstone, and which ceased operations on the 
outbreak of war, is again producing some copper and 
lead ore. No copper ore was obtained in Scotland or 
Ireland in 1916, and the fate of the various small 
ventures started in these countries during the last 
decade should not be lost sight of by prospective 
investors. With regard to copper precipitate, 120 
tons were obtained in Devon and Cornwall, and 
121 tons in Anglesey, from the Mona and Parys mines. 
The value of the metallic copper yielded by the total 
precipitate on smelting was £15,639, the corresponding 
value in 1915 being £9938. As all this precipitate is 
obtained by the drainage of soluble copper from old 
sulphide workings, it is obviausly a wasting asset 
in old mines, where no new surfaces of ore are being 
exposed, and it is somewhat surprising to see the 
continued uniformity of yield from Anglesey, though 
the great extent of the old workings which many years 
ago were the main source of supply to the Swansea 
smelters must not be overlooked. 

Fluor-spar, which will now be referred to, has been 
in increased demand in the steel works, the output 
being 54,731 tons against 33,123 in the previous year, 
though there has been no rise in price. All of it came 
from Durham and Derbyshire, an increasing quantity 
of higher grade spar now coming from the latter 
county, as mining and quarrying for the mineral is 
now largely taking the place of merely lifting low 
grade material from the old lead mine dumps. This 
was quite a profitable business, especially for the 
American trade, but, of course, it could not last for 
ever, and a decade has seen its rise and fall. 

Gold mining in Merionethshire still exists, the value 
of the bar gold produced in 1916 being £834 against 
£4027 in the previous year. Coming to a matter of 
more importance, the output of iron ore from various 
sources was 13,494,658 tons against 14,235,012 tons 
in 1915, though the value was up about one million 
pounds. Since 1916, the question of our iron ore 
supply has become one of great moment, and from 
the steps which have been taken in order to render 
us more independent of overseas supplies, it is 
reasonable to expect that last year’s figures will show 
a considerable rise. With respect to the comparative 
value of our home supplies of ore and those ores we 





have customarily imported, we dealt at some length 
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in a special article in THe ENGINEER, subsequently to 
the Premier’s somewhat disparaging remarks, and we 
shall not therefore revert to the topic here, except to 
say that arrangements have been made whereby the 
quarrying of 31 to 34 per cent. iron ore in certain 
Midland counties will be largely accelerated, while 
the output of Cumberland hematite is also being 
augmented. The foreign iron ore imported in 1916 
amounted to 6,923,767 tons, chiefly from Spain, 
against 6,197,155 tons in 1915, and 5,704,748 in 1914. 

The output of iron pyrites from coal mines amounted 
to 10,481 tons, and in addition to this quantity 
949,996 tons of cupreous iron pyrites were imported. 
It is stated in the report that the usual particulars 
respecting the quantity of burnt cuprous iron 
pyrites treated at the metal extraction works in 
Great Britain were not available ; the figure for 1915, 
we may say, was 418,791 tons. Although it was the 
Co. Wicklow deposit of pyrites which initiated 
the use of pyrites as a source of sulphur in the vitriol 
manufacture, this ore bas long been discarded in 
favour of imported pyrites, and except the small 
amount obtained from coal mines our supplies have 
all been drawn from abroad, mainly from Spain, 
Portugal, and Norway. It is interesting therefore to 
note that an important new pyrites deposit has been 
discovered in Great Britain, and has lately become a 
large producer. Possibly the recent offer by a 
Government Department to purchase iron pyrites 
from all and sundry at a guaranteed price of 1s. per 
unit of sulphur until the end of the current year may 
stimulate search for further unknown deposits. 

Lead ore now claims our attention, and we see a 
further reduction in the output to 17,107 tons, valued 
at £329,169. Of course, in normal times, a price like 
this would have meant smiles and substantial 
dividends, but the reduction in output indicates that 
the mining has been carried out under difficulties. 
The two big drainage tunnel schemes to which we 
referred last year are still in progress, and it will be 
some time before they can give the expected large 
increase to our output. The largest fall in output 
for individual mines is that of the Halkyn, in Flint- 
shire, the main produce of this mine now being blende. 
As regards other important centres, the one showing 
the least diminution is Weardale, in Durham, where 
the Boltsburn mine is now the largest British pro- 
ducer. Mill Close, in Derbyshire, maintains a good 
output of about 3000 tons and the re-opened Ashover 
mine, which did well, would have done better if the 
call for labour had had an adequate response. Another 
development in the county is at the old Magpie mine, 
Sheldon, where the Magpie and True Blue Mining Com- 
pany, Limited, has been formed to open up these 
historical mines, which more than 100 years ago were 
involved in a mutual dispute which came before the 
House of Lords. The mine is 120 fathoms deep, and 
has long had a steam winding gear to the 92-fathom 
level. The Ashford sough drains the workings to 
the 95-fathom level, from whence to the bottom the 
mine has been drowned for forty years. At the 
present time the lowest level is being pumped out by 
a Pulsometer pump delivering into the Ashford sough, 
while a Tangye pump sends water to the surface for 
boiler use. A little lead ore is being got, but exploration 
is the main present consideration. A certain amount 
of blende has been obtained during recent years in 
small seale working, and this may be found to increase 
in importance in depth. 

Manganese ore, to the amount of 5140 tons, was 
obtained from North Wales, while the imports 
totalled 440,659 tons, valued at £2,322,400. 

Ochre, umber, &c., show an increased output at 
10,159 tons, against 8989 tons in 1915. This material 
has not usually been considered of sufficient import- 
ance to call for notice here, but recently it has been 
urged in authoritative quarters that the output should 
be increased, owing to the shortage of imported paint 
material. The best quality, we may say, is not really 
a mined product, as it comes from the waste basic 
sulphate of iron waters running from the copper 
precipitating vats at the Mona and Parys mines. 
The more earthy ochres come from deposits in Glou- 
cestershire, Somersetshire, Derbyshire, and Co. 
Wicklow. How far the business is capable of develop- 
ment as a paying proposition we are not prepared to 
say, but the attention which has been directed to the 
subject may lead to developments; one thing is 
certain, we shall have to find some better deposits of 
umber if we are to compete with the imports from 
Cyprus. 

The oil shale industry of Scotland is being fostered 
and developed, and we shall doubtless see the output 
for 1916 exceeded in 1917 and 1918. The figures 
were 3,009,232 tons, against 2,998,652 tons in 1915. 
The possible developments of the petroleum industry 
in other districts of Great Britain have not so far come 
to any proved success, and it seems as if the Scotch 
oilfields will find their most formidable competitor 
in the discarded cannel coals to be found at certain 
collieries, though this is a matter, we may add, in 
which expert opinion is by no means unanimous. 

Passing to sulphate of strontium, last year we 
suggested that the great falling off in the output of 
this mineral in 1915 was not due to exhaustion of the 
deposits, but solely to the closing of the German 
market, the whole of the output having gone to 
Germany in pre-war days. We now note that the 
output has risen from 640 tons in 1915 to 2513 tons in 
1916. This revival is doubtless due to the establish- 





ment of the Yate Chemical Company on the confines 
of the principal Gloucestershire strontium deposit in 
the Keuper marl. Strontium is very sparingly dis- 
tributed on the globe, and its uses are by no means 
numerous. Beyond the employment of the salts 
for giving a red light in fireworks there is only one 
other industry where it is really in demand, this being 
sugar refining. This was what the Germans wanted 
our mineral for, as they have no supplies of their own. 
Our output has shown considerable fluctuation, the 
high water mark having been reached in 1902, when 
32,281 tons were produced of the roughly estimated 
value of £1 per ton. Whether the price given’in the 
present return, viz., slightly over £1 per ton, is also a 
rough estimate we have nothing on which to form an 
opinion. Certainly we have often rubbed our eyes in 
surprise at the columns in these statistics purporting 
to give the values of the ores at the mines, though we 
are quite prepared to admit the difficulties with which 
the compilers of the statistics would be confronted if 
criticism was attempted on their part. 

Tin ore, i.e., black tin, was produced in 1916 to the 
amount of 7892 tons, value £712,412, against 8144 
tons, value £668,609 in 1915. Since then we have 
seen the great rise in price owing to Government 
demands ; moreover, the labour question has been 
tackled by the authorities, so we may expect increases 
for 1917 and 1918. The important developments 
taking place in Cornwall cannot be usefully referred 
to in the short space at our disposal, and we pass on to 
tungsten, which is obtained mainly from Cornwall, 
though Devon and Cumberland are also producers, 
the last named county having yielded 30 tons from 
its reopened mine. The total of 354 tons, containing 
61 per cent. metal, compares with 310 tons of 64 per 
cent. in 1915. 

We come finally to zine ore, the output of which is 
again on the down grade, totalling only 8476 tons 
against 12,057 in the previous year. The unprofitable 
nature of zinc mining, unless in conjunction with good 
lead ore, and the difficulties in the relations with the 
smelters, have been referred to in former reviews of 
these statistics. There is reason to suppose, however, 
that in view of certain arrangements which have been 
come to in connection with the new British zinc 
smelting industry to be established near Bristol that 
a brighter prospect is before the home producer of 
zine ore. More than half of the output in 1916, as in 
previous years, came from the Nenthead and Car- 
shields mines of the Vieille Montaigne Company, near 
Alston, Cumberland, the latter mine showing a con- 
siderable decrease. The other counties in England 
producing zine are Shropshire and Derbyshire, though 
in only small amounts at the present time. Wales 
improved its 1915 figures by yielding 1714 tons against 
1429 tons, while the Queensbury mine in Dumfries- 
shire shows a falling off from 1258 tons to 960 tons. 
The Isle of Man also contributed to the reduction by 
yielding only 865 tons against 1401. Some progress 
has to be recorded by the company which is treating 
the refractory zinc-lead ore of Anglesey, 73 tons of 
zine concentrate, containing 584 oz. of silver, having 
been obtained, together with 10 tons of metallic lead. 
This matter is of more than local importance, because 
there are many other districts in which sinc mining 
has been abandoned for want of a satisfactory method 
of treating the ore, with which remark we bring our 
review to a close. 
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REFORM IN THE PILE INDUSTRY.* 
By Mr. GEORGE TAYLOR, Sheffield. 


In order to achieve the greatest success in any manu- 
facturing undertaking, it is necessary to proceed by 
scientific methods. With a definite end in view, a properly 
organised plan of working must be drawn up, the latest 
and best means adopted, and the most up-to-date plant 
installed. Where businesses are not conducted on such 
well thought out lines there is practically certain to be 
waste in time and energy, blundering and discontent, and 
increased cost of production. For some years now the 
question of scientific organisation and management has 
occupied the attention of American manufacturers and 
business men. Several schemes have been put into 
operation, all aiming at obtaining maximum efficiency in 
the works, combined with the highest degree of comfort 
for the workers. It has been recognised that the instal- 
lation of labour-saving machinery and of every convenience 
for health, including provision for personal comfort, has 
brought a corresponding increase in the efficiency of the 
individual; and this, translated into money value, 
means a gain to the company. Regarded from a social 
standpoint it is a distinct gain to the community. The 
need for such reforms is becoming increasingly recognised 
in this country also. 

Those who are alive to the facts of the case realise 
that the old order is doomed, that it must pass away, and 
in its place must come a more scientific and at the same 
time a juster order. If success is to attend our industrial 
efforts in competition with other countries, the methods 
hitherto adopted, the conditions under which employees 
have worked, and the relationship which has existed 
hetween employer andemployee must be radically changed. 
Scientific management will have to be adopted, and the 
haphazard rule-of-thumb methods to which many of our 
manufacturers still cling will have to be relegated to the 
lumber room of the past. To some extent the newer 
ideas of organisation have already been adopted in this 
country, principally amongst engineering firms. Indeed, 
for some considerable time now the engineering trade has 
been one of the best organised and managed. Perhaps 
this is due, in a large measure, to the indispensable factor 
of training—of great importance and value in successful 
management. 

But amongst the trades which have suffered neglect 
regarding modernising and revitalising is that. of file- 
making. It requires very little consideration to see that 
no file maker has conceived, studied or developed any 
serious proposition to investigate the possibilities of the 
business. It has been regarded as a Cinderella among 
trades; merely an outlet for the steel maker—a sort of 
necessary outgrowth, not as profitable as could be wished, 
but run to satisfy customers who order other things. 
And even to-day, when the vital importance of the industry 
has been demonstrated as never before, the standpoint of 
the manufacturer has scarcely been moved. 

Now we are not concerned to investigate the causes of 
the present state of affairs. What is of paramount 
interest and importance is a consideration of the facts as 
they are, to see how we stand in relation to modern ideas, 
and to indicate in what directions we may improve our 
position. I propose to view the question from. three 
standpoints: (1) The factories in which the business is 
carried on. (2) The methods in use. (3) Management. 

First, then, with regard to our factories, buildings and 
workshops. People with Utopian ideas might probably 
characterise them as disgusting and abominable; ugly, 
laborious and dirty ; unhealthy, cramped, without plan, 
and veritable blots on the city. Would such a description 
be overdrawn ? Is it true that our factories are in such a 
state as to warrant this scathing denunciation? Un- 
fortunately, yes. It is impossible to find in Sheffield a 
really satisfactory file factory. A few certainly do seem 
to be the result of, shall I say, a momentary aberration in 
the direction of organisation; but, on the whole, the 
various workshops of which many of our file factories 
are composed correspond exactly with the description 
given above. Correlation of processes, lighting, ventila- 
tion of shops, provision of proper and adequate sanitary 
conveniences, lockers or cloak rooms for the use of 
employees, suitable mess-room accommodation and 
facilities for cleanliness all seem to have been honcured 
by a most perfect and absolute disregard. 

Then it is perfectly well known that there is no file 
factory in Sheffield in which processes follow each other 
in logical order, and it would be staggering to the manu- 
facturer if he had laid before his eyes, in black and white, 
the total amount of time and energy used up, in any given 
period of time, in conveying files at different stages of 
production from one part of the works to another. Not 
merely is there a huge waste in time and energy, but there 
is also extra cost every week to facilitate this unnecessary 
conveyance. If extra labour was not requisitioned it 
would mean the running of power to waste or the stoppage 
of machines, so that the piece-worker could fetch and carry 
his work. Even as it is, I know of one instance where 
piece workers in the aggregate lose as much as 200 hours 
per week in the way indicated. In a modern building, 
where the various operations succeed one another in their 
natural order, a very large increase in output would 
result with a corresponding drop in the cost of production. 

Now this is looking at output merely from the point of 
view of co-ordination of forces, and much is to be gained 
from such a methodical arrangement. Let us now view 
production from what may be called the fatigue standpoint. 
It is well known that foul air in stuffy rooms acts as a 
poison on the human system and creates a feeling of 
lassitude, resulting in a diminished output. Where the 
shop is well ventilated more work is obtained per individual 
because of the fresh atmosphere. Again, where shops 
require artificial light there is a constant strain on the 
operator. This strain, continued throughout the day, 
results in ever-increasing fatigue, which means inability 
to keep up production at the same rate that could reason- 
ably be maintained under proper conditions of lighting. 
Similarly, in the winter it is not to be expected that as 
much work can be done in cold workshops as would be 
the case if they were sufficiently warmed. What fre- 
quently happens is that, in cold weather, where there is no 
adequate heating arrangement, the windows are kept 





* Paper read before the Sheffield File Managers‘ Association. 
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closed, ‘with the consequence that the shop is perpetually 
foul, stuffy, and very often cold into the bargain. So 
here, again, we see that the provision of properly lighted, 
ventilated and heated workshops will result in advantage 
both to the employer and the worker. 

Another important point is the provision of a room, or 
lockers, in which the workpeople can hang their clothes. 
At the present time no sort of provision - is made. 
Employees are expected to put their coats and hats 
anywhere, irrespective of whether the place is clean or 
dirty. One could hardly measure the value that would 
accrue to a firm were suitable cloak-room and washing 
provision made, so that the worker could leave the factory 
at least as clean as when he came in the morning. I need 
hardly say that with that should be coupled suitable 
accommodation for meals—another thing sadly lacking in 
our present-day file factories. Sanitary arrangements 
also ought to be considerably better than they are. An 
attendant in charge of cloak-rooms, washing basins, &c., 
might sound rather Utopian, but, in my opinion, the 
result obtained in pounds, shillings and pence alone, to 
say nothing of the influence on the character and personal 
habits of employees, would be a gain justifying the experi- 
ment. 

To turn now to a consideration of the methods of 
manufacture, a great variety of opinion exists. I am 
prone to think, however, that, to some extent, the various 
opinions held are not the result of unbiassed, methodical 
investigation, nor have all the factors governing the case 
heen taken into consideration. It is also true that a very 
large field for argument unfolds itself on this point. All 
I propose to do, therefore, is to point out in what directions 
methods might conceivably be improved, always bearing 
in mind that what we desire is the maximum of efficiency 
with the minimum of noise, loss of time and energy, and 
of the arduous, heavy work now required in some branches 
of the trade. 

Before proceeding with the actual methods in use, a 
word should be said about the steel from which files are 
made. This is one of the most important matters to be 
taken into account. Various opinions prevail as to which 
steel is the best. Crucible, Siemens and electric steels are 
used varying in carbon contents from .50 to 1.50 and 
supporters are to be found for each kind. It is held by 
some people that crucible steel containing 1.5 C must 
be used for small files, particularly saw files, if the best 
results are to be obtained; for other sizes electric or 
Siemens will be satisfactory if the carbon is right, by 
which is meant that for certain sizes, or groups of sizes, a 
certain percentage of carbon must be given, varying 
generally from 1.10 per cent. to 1.40 per cent. Few of 
these people pause to consider that they really do not 
know as a certainty that the steel they make into files 
contains the percentage of carbon it is supposed to have. 
In many cases it does not. Moreover, no serious effort 
has been made to determine what really is the most 
suitable steel for file making. Such a variety of material 
has been sent to the maker that the file department of a 
firm has become regarded as a convenient outlet for the 
steel department’s bad shots—a sort of scavenger, cleaning 
up the material not considered correct for some other 
purpose. It has not mattered, and does not matter. It 
is only for files, and anything will do for them. The fact 
is that it is just as important to procure the right sort of 
material from which to make files as for any other purpose, 
and when once the most suitable material has been 
decided on it should be rigorously insisted upon every 
time further supplies are needed and checked. 

It is not my purpose to suggest what material should be 
used. That is a matter for each firm to investigate for 
itself. It is certain, however, that the question must be 
considered in connection with all subsequent operations, 
particularly with cutting, because on the kind of tooth a 
file has depends largely its capacity for work. 

Consider now the question of forging. Here we find 
hand forging and machine forging. Amongst the machine 
forging plant there are rolls and automatic apparatuses. 
The heating is accomplished by means of gas fires or coke 
fires with air blast. Hand forging is not entirely reduced 
to its minimum. Where some firms have only the very 
small files forged by hand, others still hand forge as high 
as 8in. I think that eventually no forging by hand will be 
done, and the sooner this branch passes wholly into the 
region of machine production, the better it will be. With 
regard to machine file forging, it is probable that the use of 
the power hammer will gradually dwindle and that more 
operations will be done by means of automatic machinery. 
Perhaps this may take a rather long time to initiate, but 
the possibilities of automatic work in the file trade are 
searcely touched, and the future is certain to bring into 
being many improvements now only somewhat vaguely 
surmised. 

One improvement that could be readily effected is the 
elimination of coke (firing) heating and the heater. A 
large economy in space would be thereby effected, and the 
heater could be employed in another direction, or taught to 
forge. 

In annealing we are confronted with two methods—the 
old one of coal fire annealing and the new one by means of 
gasfurnaces. It would be useless to deny that good results 
can be got by means of the coal-fired furnace ; yet there 
are certain disadvantages which make it desirable to 
install gas-fired furnaces. In the first place, by means of 
the gas furnace a greater consistency is obtained; secondly, 
the power of control is much greater ; thirdly, the output 
is greater; and fourthly, it is not quite so hard on the 
worker. Moreover, much less space is required for this 
type of furnace, and the shop is kept a great deal cleaner. 

In grinding, present methods leave much to be desired. 
We have hand grinding and machine grinding. A large 
proportion of the work formerly accomplished by hand is 
now put through the machine, but there is still a large 
proportion done by hand. I have already spoken of the 
“dirty, messy’ places in which file work is carried on, 
so there is no need to enlarge on the kind of workshops in 
which much of the grinding is executed. This is, perhaps, 
the kind of work which tells most on the worker. It is 
dangerous, dirty, hard and unhealthy. The average life 
of a grinder is roughly 40 to 45 years. Now this sort of 
thing is a menace, and steps should be taken to improve 
the conditions under which the work is done and also the 
way in which it is done. We have not yet exhausted the 
ways and means of grinding by machinery, and there is 
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any amount-of scope for the advanced thinker to improve 
on our present style to such an extent that the future will 
see practically every file ground by machinery. This 
would remove at the same time the heavy manual work 
and the contributory causes to the shortness of the life of 
grinders. 

With regard to cutting there is, perhaps, a much greater 
scope for discussion than is the case with any other single 
operation. Apart from the controversy, not yet dead, as 
to whether a hand-cut file is better than a machine-cut or 
vice versd, there is great variety of opinion on the question 
of machine cutting, arising out of the different types of 
machines, the speeds at which they run, the number of 
teeth per inch on the file, the kind of teeth, having 
reference to shape, angle of cutting and clearance, depth, 
&c.; but ultimately all files will be cut by machine, though 
the types of machine now in use are not necessarily the 
best. Some, for instance, entail much hard work and 
induce fatigue, which means diminishing production. 
The type of machine which is easiest to work continuously 
will, under parallel circumstances, yield more work. 

Several attempts have been made with a view to 
improving the file. Amongst the best known are the 
Dreadnought, Wakfer, Zig-zag (made in Germany), and a 
file made by Makins. These files have not found universal 
approval, but they serve as an indication that the problem 
of cutting offers unlimited scope for research. Such 
research must determine the best shape for file teeth, the 
best angles at which they face the work, the best angles 
of inclination to the edges, the best angles of rake and 
clearance, and also the most suitable number of teeth per 
inch. Furthermore, the future will show the necessity 
of specialising in the manufacture of the most suitable 
files for definite work. By way of example, it is well 
known that files cut in the ordinary way are not as suitable 
for work on brass as are files cut specially for that purpose, 
Similarly, neither ordinary nor brass files are the best for 
work on aluminium. But probably sufficient has been 
said to show that we can by no means rest content with 
our present attainments. Unlimited fields of investigation 
lie open before us, asking for serious attention from keen 
and ambitious seekers for improvement. The marking of 
files offers scope for modernisation. I do not know to 
what extent files are yet marked by the forger, but if 
this method still exists it is certainly old-fashioned. 
There are in use presses which are operated by hand. 
These, however, entail rather laborious work, and it is 
not difficult to see that, with a change to automatic 
machinery which would merely require feeding, a very 
large increase in production, without extra cost, could 
be obtained, coupled with a considerable lessening in the 
fatigue of the operator. 

On the question of hardening, diverse opinions are still 
to be found, though some of them cannot be justified by 
logic. There may be said to be two methods of hardening, 
namely, the coke hearth and the lead bath. The lead 
bath may be heated by coke or by gas, with natural or 
forced draught. Considerations of economy in space, 
and consistency in heating are against the hearth process, 
as also are production and control. Again, cleanliness in 
working, where it can be combined with reliability, is 
most desirable, and this is obtained in the gas-fired type 
of furnace. It is quite probable that in the future gas 
furnaces will be the recognised way of hardening, because 
this method has in its favour all the most desirable features 
in a modern factory. In hardening there is the question 
of water supply, and the tank system as used at the present 
time could be improved. The fluctuating temperature 
of the water to some extent affects the files. It is, therefore, 
desirable that an efficient water-cooling apparatus should 
be installed, and the temperature of the water kept as near 
as possible at a uniform degree. In every modern factory 
in the future we shall see some installation of this kind, and 
with its use will come increasing exactitude in quenching. 

Although it is not easy to see at present how the scouring 
operation can be improved, it would not be safe to say that 
any improvement is impossible. In any serious research 
into the manufacture of files, this process will receive its 
due share of attention. 

As to oiling, there is little controversy. The use of 
fileine, or some similar commodity, is almost universally 
adopted, and those firms that have not yet commenced its 
use must be content to be left behind—to have rather 
heavier costs for no better results. 

Then a word about the machinery in use. It seems 
almost incredible that, considering the important position 
Sheffield occupies in the manufacturing centres of the 
world, and also considering how important the file trade 
is to Sheffield, no really serious effort has been made by 
manufacturers to design and make suitable machinery for 
the trade. There are, perhaps, only three machines 
which may be said to be British in conception, design and 
make. The rest seem to be foreign, both in design and 
make—of foreign design made in Sheffield, or of foreign 
origin with modifications. Our shops, however, have 
many machines from American, German and Swedish 
makers. This part of the business has not been tackled 
as it ought to have been. Even where Sheffield makers 
have been persuaded to build machines from foreign 
patterns, the results, for the most part, have shown a 
deplorable lack of finish and accuracy. Is this because 
the necessary skill is unobtainable ? I think not. It is 
just another instance of the general attitude which has 
characterised the file trade for years. Advantageous 
prices have never been offered, and therefore skilled 
engineers have not been attracted. Unless some satis- 
factory reward can be obtained, few are likely to apply 
their minds and energies to the designing and making of 
file machinery. When manufacturers wake up to a 
thorough realisation of the importance of having first-class 
British-made machinery, and show themselves ready and 
willing to encourage and pay for the best skill in brains 
and handicrafts, there will not be lacking the necessary 
help and enthusiasm to cut out all foreign competition in 
this field. 

So much then for the various methods in use. It is 
not possible, in the present paper, to go into details. My 
sole purpose is to stimulate thought and create dissatisfac- 
tion with the existing state of affairs, so that future 
developments will receive much more serious attention 
than heretofore 

This brings me to the third point, namely, that of 
management. In approaching this part of our theme 
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we cannot fail to be struck with the fact that employers 
have been guilty of two fundamental errors. These two : 
serious mistakes are :—First, that efficient importance 
has not been given to the manager’s position ; and secondly, 
adequate remuneration has never been paid to the 
manager. These two points are bound together. The 
fact that small salaries have been the rule prove the 
contention that the position has not been regarded as very 
important. On the other hand, it must be confessed that 
there have been men aspiring to the position of managers 
who have had restricted ideas of the functions of a.manager, 
and who have engaged themselves at salaries that were 
nor merely small, but contemptibly so. The employer 
must get into his mind that it pays well to pay well, 
And once having accepted this axiom, to see to it that his 
manager is not merely a routine man but a galvanic force, 
an organiser, a thinker, a man trained in the principles 
of management, thoroughly at home with the details of 
his work, and capable of securing the highest results for 
the firm, with the co-operation, kindly feeling, and loyalty 
of a satisfied body of workers. But how is an employer 
to secure such a man? There are no really trained men. 
The only men available are those who, having had the 
fortune to get their feet planted on the ladder which led up 
to managerial positions have, by their own personal 
endeavours, acquired knowledge and experience. All 
credit is due to them, but is this sufficient ? I say 
emphatically no! If a manager is to make the best of 
his position, if he is to secure the greatest efficiency in the 
works, and place a perfect article on the market, it is 
necessary for him to be trained in the principles governing 
management. What I suggest is that a course of instruc. 
tion in the principles of management might be inaugurated 
at the university. The general principles underlying 
the manufacture of files to be indicated, the essential 
points of each process defined, comparisons drawn, values 
explained and personal expressions of opinion and research 
encouraged. As a result employers would be assured 
of first-class men upon whom they could thoroughly rely, 
and to whom they would naturally have to pay adequate 
salaries. There can be no doubt that such a scheme 
would have to be carried out with the assistance of the 
factory owners; but once the ultimate benefits to be 
gained were realised there should be no difficulties. 

In conclusion, then, we see that the present condition 
of the file trade is unsatisfactory, that old methods linger 
on, that there is a certain reluctance to encourage research 
and a deplorable lack of initiative generally. We do not 
wish to wake up too late, so, in order to meet not only the 
scientifically-organised competition of the American and, 
after the war, German manufacturers, but also the new 
conditions which labour is sure to demand, we must 
bestir ourselves now. It is always good to have an ideal, 
to aim high, and if we set before our minds all that a 
modern factory should be, we shall at least achieve 
something worth while. We shall have attempted 
something and accomplished something, and the door will 
have been opened for the ambitious man. There will be 
scope for him to exercise his organising and developing 
genius, scope to produce a scientific tool in place of the file 
as it is now known, scope to show to what extent he is 
a master of the art of so handling men and women as to 
draw from them the maximum amount of work, and at the 
same time secure their complete satisfaction and loyalty. 





THE SHELL OF THE LONG-RANGE GUN 
WHICH IS BOMBARDING PARIS. 

Norxtne definite has yet been discovered as to the 
nature of the German long-range gun nor of the shell it 
fires. M. Nicholas Flamel, in a further article in a 
recent number of Le Genie Civil, puts forward some 
plausible hypotheses, based on the known facts, viz.: the 
fragments of burst shell; the white smoke which nearly 
always accompanies burst; the fact that the splinters 
show no traces of adhering explosive ; and the use of the 
diaphragm with its speciai tittings, the exact function of 
which is still inexplicable. 

After considering the various recognised explosives and 
rejecting them for one reason or another, M. Flamel 
suggests that the Germans may have used the following 
method, in which case the diaphragm which he mentioned 
in his previous article would fulfil a different function from 
that which he previously attributed to it. In order that 
the shell should leave a white smoke on bursting, which is 
desirable for registering purposes, but no trace of explosive 
on the metal of the shell, he believes it possible the Ger- 
mans may use an explosive of the panclastite or hellhoffite 
type* which would burst on impact without a fuse being 
necessary. The diaphragm and auxiliary parts, the 
function of which is still obscure, would be used to divide 
the shell chamber into two parts, which would be in 
communication with each other only on the gun being 
fired. Theimpact on discharge would open a communi- 
cating channel and allow the more dense liquid to flow into 
the rear chamber while the shell was travelling along the 
ascending part of the trajectory. Rotation of the shell 
would give the mixture time to be thoroughly incorporated 
by the time the shell had arrived at the end of its flight, 
since the time of flight is three minutes. An explosive of 
this kind would be safe on the gun being fired, since 
the explosive mixture is not formed until the shell 
has left the gun. It would also be certain to act when the 
object was struck, because it has been shown with certain 
panclastites of the carbon disulphide type that it is 
impossible to fire them from a gun, even at low muzzle 
velocities, without their detonating. 








Tue addition of rare earths (zirconia) to the graphite 
used for smelting crucibles is recommended by Emil 
Kotteritzsch in Stahl und Hisen. The addition should 
not exceed 40 per cent. nor be less than 5 per cent. It 
is claimed that the resistance of the crucible to sudden 
temperature change and to chemical attack is increased 
considerably. 





*Hellhoffite consists of a mixture of nitro-petroleum, or nitro-tar 
oils and nitric acid, or of meta-di-nitro-benzol and nitric acid. Pan- 
clastite is a mixture of liquid nitric peroxide with bisulphide of carbons 
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NEW CONSOLIDATION LOCOMOTIVES AND 
EXCURSION CARS ON THE VICTORIAN 
RAILWAYS. 


New ConsoLipaTIon LOCOMOTIVES. 


Ir has been recognised by the Commissioners of the 
Victorian Railways tor some time past that the provision 
of a number of heavy locomotives of the Consolidation 
type would be of considerable advantage in dealing with 
the constantly increasing goods traffic on the main lines 
and would also minimise the double heading which has to 
be resorted to at present. When the standard designs of 


locomotives for the Victorian Railways were adopted it 
was decided to include amongst them the Consolidation 
type, but it was found that some of the bridges and struc- 
tures on the main lines concerned would require to be 
strengthened before these locomotives could be intro- 
duced. Steady progress has been made year by year with 
the necessary strengthening and renewal of these struc- 








tures, and in 1915 authority was given to the Chief | 


Mechanical Engineer for the preparation of designs for 
a pattern Consolidation goods locomotive with axle 
loads not exceeding 18 tons. 

This locomotive, No. 1 “C,” is of the 2-8-0 type as 
illustrated on the engravings given on this and page 16, 
and has been recently completed at the Government 
Railway Workshops at Newport. The “DD” class of 
Victorian Railways light lines mixed and goods locomotive, 
with a tractive effort of about 20,000 lb., is taken as the 
standard and rated at 100 per cent. capacity ; its load 
behind the tender up a 1 in 50 gradient is 270 tons. The 
* A2” class, rated at 130 per cent. capacity and having a 
tractive effort of about 25,500 Ib., hauls a load of 350 tons 
up a similar gradient. The new Consolidation locomotive, 
with a tractive effort of 36,138 lb., has been rated at 205 
per cent. capacity. It is anticipated that it will haul 
555 tons behind the tender up a 1 in 50 gradient. On flat 
or level country it wil] take 1600 tons, while on a fairly 
level track such as that between Newport and Geelong 
its load is estimated at 1350 tons. 


| 











lhe following are some of the leacing particulars of the 
new locomotive :— 


Diameter of driving wheels .. 5ft. 
.. «. 22in. diameter by 28in. stroke. 

36,138 Ib. 

200 Ib. per square inch. 


Cylinders ae 
Tractive effort .. 
Boiler pressure .. 
Heating surface :— 


Fire-box .. oe «oe eo 173 square feet. [N\ 
EES ee ee er re 
Superheater ee ja 

Total 2421 


Grate area... .. .«. 32 square feet. 
Tender capacity :— 
Water ‘ x . 4600 gallons 
6$ tons 





i Rae ri 
Total length over all, engine and ‘ 
SS 64ft. 4din. 
Total weight :-— 
Empty 91 tons. 


In running order .. 


Modern practice in engine design has been followed, 
with the necessary modifications to meet local conditions 
of working. The boiler has been made of large propor- 
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tions, particularly as regards the fire-box and grate, to suit 
the class of coal used on the Victorian Railways. The 
funnel has been considerably shortened in order to clear 
bridges, &c., and has. been projected inside the smoke-box, 
its lower end terminating in a bell-mouth. Walschaerts’ 
valve gear has been adopted, the arrangement provided 
being very compact. The superheater is of the Robinson 
type, and, among other modern appliances fitted, are a 
Flaman speed recorder, a Detroit 5-feed Bullseye 
lubricator, a Victorian Railways standard injector made 
at Newport, and Reflex gauge glasses. All the steel and 
iron castings. including the wheel centres and cylinders, are 
of Australian manufacture. The magnesia boiler covering 
was made at Newport. The ashpan door slides can be 
operated by compressed air by means of a cylinder pro- 
vided for the purpose. Contrary to the usual practice 
of emptying the smoke-box from the front, an ash ejector 
has been supplied. This device is worked by the turning 
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as far as possible in the construction of the new car body, 
Queensland maple, finished in its natural colour, being used 
for all inside framing and panelling. The interior of the 
car presents a pleasing and roomy appearance. The new 
car complete weighs 26 tons, and can comfortably seat 
82 passengers. 








1500 H.P. GAS BLOWING ENGINE. 


On page 10 we give two illustrations of a 1500 horse- 
power vertical gas engine and blower, which has recently 
been built by the National Gas Engine Company, Limited, 
Ashton-under-Lyne, and forms one of a number on order for 
the Partington Steel and Iron Company, Limited. From 
an examination of the engravings it will be seen that 
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WEIGHT DIAGRAM OF CONSOLIDATION LOCOMOTIVE 


on of a jet of hot water from the boiler, which flushes out 
the ash chute and thoroughly empties the smoke-box. 


Cars For SPECIAL AND Excursion TRAFFIC. 


When the electrification of the Melbourne suburban 
lines is in full operation, it will not be practicable, owing to 


the electrical equipment and the change in the method of 


Se se; Bion an es —4— pe ~12:0°.- Ft 45h~ 4 
Siiepastelgllieliiiaian sn: a Se sis ll AD Gnd BRINE se i thw Sn. ts ew pin ss tes sariieeeiacens i 
ee ee 64:48 Overall — — - = —— - —-— — -—— -- eekaciiaansial 


8-0-0 18-0-0 1810-0 18-10-0 18-0-0 





i-0-0 10-0 Wl7-2 W-17-2 
45-15-0 
19- 3-0 Empty 


Swain Sc 


the engine is of the six-crank vertical tandem type of the 
firm’s standard design, the rated capacity being 1500 
brake horse-power continuous load at 200 revolutions per 
minute working on blast-furnace gas of 90 to 100 B.Th.U.’s 
per cubic foot. The engine is, however, fitted with a 
special speeder gear device to enable the speed to be 
reduced as low as 120 revolutions per minute. while the 
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nickel steel rod. The cast iron rod acts as a distance 
piece and transmits the thrust of the top piston while the 
steel rod takes the tensile stresses. The metallic packing 
for the piston-rods is placed in the top portion of the 
incvermediate head and consists of ten cast iron rings, 
These grip the rod and adjust themselves to it, the joints 
being staggered for the purpose. 

The governing of the engine is effected by two throttle 
valves which control both the quantity and quality of the 
gaseous mixture supplied to the cylinders, the gas and air 
being kept separate right up to reaching the inlet valves, 
The governor is mounted on a horizontal shaft driven 
from the crank shaft by means of helical year wheels, and 
an independent emergency governor is also provided which 
cuts off the gas supply in case of over speed of the engine, 
The ignition apparatus is in duplicate, and there are two 
independent sparking plugs in each cylinder. Four 
six-cylinder magnetos are provided, and they are driven 
through a gear box from the cam shaft by bevel geare, 
The engine is started by compressed air stored under a 
pressure of 300-350 Ib. per square inch and admitted to 
the bottom cylinders only. The timing valves, drivey 
from the cam shafts, automatically cease operating as soon 
as the engine is up to speed, and the air is turned off. It is 
claimed that the air being admitted only to the lower 
cylinders gives the top cylinders a better chance to obtain 
the correct mixture for getting under weigh. 

The cylinders are water-cooled on the open system, the 
water after passing through each cylinder cover and 
exhaust pipe jacket being led to a tun-dish near the floor, 
where the temperature of the water can be ascertained 
and the amount flowing through each unit regulated. 

The blower has four double-acting cylinders, and is 
coupled direct to the engine through a short intermediate 
shaft and flexible coupling made by the Power Plant 
Company. A bearing is provided on this shaft to tuke 
part of the weight of the fly-wheel. The capacity of the 
blower tested on a nozzle is 24,000 cubic feet of free air 
per minute, and this quantity can be delivered against 
a pressure of 12 lb. per square inch when running at a 
speed of 200 revolutions per minute, or a reduced volume 
of air can be delivered against a pressure of 15 to 16 Ib. 
per square inch. The admission and delivery of air to 
and from each cylinder are controlled by a piston valve 
furnished with “trick” ports. The valves are operatic 
by excentries, rocking levers and links, and are arranged 
behind the cylinders so as to give an easy flow of air from 
the main suction pipes, and from the cylinder to the 
delivery pipe. The bed-plate is of strong ribbed box 
sections, cast in one piece and bored to receive the main 


engine is running, so as to meet the actual requirements | bearing for the crank shaft. The crank case is cast in 


lighting, to continue to utilise the suburban cars for country | for air for the furnaces. The load can also be increased | one piece, well ribbed, and has large inspection doors at 


special and excursion traffic. The Commissioners have 
therefore arranged, when funds permit, for the construc- 
tion of cars of a suitable type to accommodate this class 
of traffic, and a pattern car, illustrated herewith and on 
page 15, has been recently completed at Newport to 
designs prepared under the supervision of the Chief 
Mechanical Engineer. 

Under the electrification scheme a number of the 
existing swing-deor bogie cars will be used as motor 
coaches, new underframes and bogies of similar design to 
those built for the new sliding door cars being provided 
for them. The underframes and bogies thus released are 
being utilised for the excursion cars. By the provision 


from 10 per cent. to 20 per cent. for short periods without 
of the rated load. 


on top of the higher and lower pistons alternatively, 


cushioning on the up-stroke in both eyvlinders, and on the 
down-stroke by the cushioning effect produced between 
the lower side of the top piston and the intermediate cover. 
It may further be mentioned that water cooling of the 
pistons has been dispensed with, thus obviating water 
joints and possible sources of leakage. In order to give 
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PATTERN EXCURSION TRAFFIC CAR 


of the new bodies an excellent type of car for this service 
is being obtained for an expenditure of about £1000 as 
compared with about £1800 for a new car, and very 
profitable use is made of the old underframes. In general 
appearance the new car somewhat resembles the Victorian 
Railways standard sliding door suburban car, the sliding 
doors, steel panels, seats, passage ways, and partitions 
being similar, but, to suit the longer journeys, the number 
of doors has been reduced to one third, viz., one on each 
side of each of the three main saloons. One of the saloon 
compartments is reserved for smokers, and a small com- 
partment is set apart for ladies at the other end of the ear. 
Improved lavatory and sanitary conveniences on the same 
principle as those fitted in Victorian Railways country 
cars, and made at the Government workshops, have been 
placed in the car. Pintsch gas lighting is used. 

The arrangement of the first and second class excursion 
cars will be the same, but the seats of the first class cars 
will be trimmed with blue chrome tanned leather of local 
manufacture. The seats have been made as high as com- 
fort will allow to enable dress baskets, portmanteaux, and 
other luggage to he stowed underneath. The elliptical 
type of roof, with torpedo ventilators, has been adopted 
instead of the clerestory roof used hitherto on the Victorian 
Railways in order to secure simplicity and lightness of 
construction. The change permits an airy, well-lighted 
car to be built and one that is economical to clean and 
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ease of access to the valves the inlet and exhaust valves 
in the top cylinders are staggered in relation to those for 
the bottom cylinders, so that the valves can be readily 
removed for inspection. To enable the pistons to be 
examined it is only necessary to remove the top cover. 
The two pistons and rods and with their intermediate 
cover and connecting-rod can then be withdrawn through 
the top cylinder, which is slightly larger in diameter than 
the lower cylinder. 

The cylinders are provided with liners of hard, close- 
grained cast iron. The bed-plates and crank cases are 
cast separately, and each in two halves, and the joint 
between the two halves of the crank case does not fall 
directly above that in the bed plate. It is claimed that 
this method of construction increases the strength and 
reduces vibration. The fly-wheel is of the dise type, and 
although heavy enough for the lower speed of 120 revolu- 
tions per minute is comparatively small for the power. 

The crank shaft is in two halves, bolted together, and 
the coupling has a boss for the rim of one of the gear wheel 
driving the cam shafts. The latter are mounted on 
circular bearings which rest in bored-out recesses in the 
crank case. :-The shaft with cams and bearings can 
readily be withdrawn for inspection, and the cams are of 
special steel, case-hardened and ground up on a cam 
grinding machine. The pistons are of close-grained cast 
iron, ground up and secured together in pairs by means of 





maintain in repair. Australian timbers have been used 


a hollow cast iron rod through which passes a chrome 


the trontand back. The cylinders are separate castings, 


overheating, thus permitting a margin of power in excess | containing the cylinder barrel, piston valve liner and the 


ports and passages, the whole being water-jacketed. The 


The tandem arrangement of cylinders with an explosion | distance pieces on the top of the crank case contain bored 


crosshead guides and an air suction pipe for the bottom 


coupled with the number of cranks, gives an even turning | part of the cylinder, wiper glands being provided both fur 
effort. Smoothness of running is also the result of | the piston and valve rods. The covers for the bottom: 


of the air cylinders are fixed on the top of the distanc: 
pieces in such a way that the piston, piston-rod, and cover 
can be withdrawn for inspection without disturbing any 
pipe connections. Both top and bottom covers are water 

jacketed. The air pistons are of steel, machined all over 
and fitted with Ramsbottom rings of deep section, split, 
then compressed and turned to the cylinder diameter. 
The rods are of special hard steel, ground all over and 
provided with taper portions so as to make a good fit in 
the pistons and crossheads, the tail end of each rod being 
guided in a bush in the top cover. 

In order that air at higher pressures but in less volume 
can be delivered when required, an ingenious arrangement 
of valve mechanism is provided whereby cne or two 
blower cylinders can be cut out of operation, the air from 
them being caused to return to the suction pipes. More- 
over, in order to relieve the load at starting, the air from 
all the cylinders can be made to return to the suction pipe. 
For this purpose the valve in the main delivery pipe is 
kept closed and, in order to relieve the compression, 
by-pass valves are provided between the top and bottom 
ports of the cylinders. All the valves are operated by a 
hand wheel from the floor level. Accessibility to the air 
pistons and valves has been made possible by withdrawing 
them from above. 

All the bearings for the crank shafts, cam shafts anil 
valve gearing, governor drive, and magneto drive are 
subject to forced lubrication by an independent motor- 
driven circulating pump, which takes oil from an oil 

strainer tank and forces it through a water-cooler to the 
engine and blower, where it is distributed. 

We are able to testify to the exceptional quietness with 

which the engine and compressor operate, as well as to the 

comparative absence of vibration. We may say, in con- 

clusion, that the top power cylinders are 25in. in diameter 

and the bottom cylinders 24in. in diameter by 24in. 

stroke. The blower cylinders are 49in. in diameter by 

18in. stroke, and the piston valves 2lin. in diameter. 








SOME OUTSTANDING PROBLEMS IN 
AERONAUTICS. 


Tue sixth ‘ Wilbur Wright” lecture was delivered 
before the Royal Acronautical Society of Great Britain 
by Dr. W. F. Durand, chairman of the American Advisory 
Committee for Aeronautics, on Tuesday evening of last 
week. The lecturer’s subject was a discussion of some 
of the more important unsolved problems in aeronautical 
theory and practice. In spite of the vast development 
of the art of flight in ‘‘ heavier-than-air ’’ machines during 
the past ten years, the unsolved problems connected 
with it are still numerous and important, and are likely 
to remain so for many years to come, for, as the lecturer 
said at the conclusion of his address, we may be sure that 
the day will never come when there will be no more 
problems to solve, that as the years go by the number ot 
problems outstanding will increase rather than diminish. 
Dealing first with constructive materials, Dr. Durand 
said that up to the present we had been content for the 
most part to use wood, because experience had shown 
that wood properly used provided the easiest and, on the 
whole, the most satisfactory solution of the many require- 





ments presented by aeroplane construction. But how- 
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ever good present practice might seem, he felt sure it was 
not the best that could be achieved, and that many better 
solutions only awaited intelligent and patient study. 
Even already metallurgy could supply us with light 
aluminium or special steel alloys which, if properly used, 
met all the static test requirements of aeroplane construc- 
tion without an increase, and, in some cases, with a saving 
in weight as compared with wood. He was careful, how- 
ever, not to make this statement apply to cases where 
dynamic action, shock and long continued vibration had 
to be reckoned with. It was necessary, he said, not only 
to search for new and better materials of construction, but 
also to search for better methods of using them either by 
themselves or in combination with the materials used at 
present. The best design in wood was undoubtedly 
different from the best design in steel. Each material 
or combination of materials gave the best results in a 
different way.. Without waiting for new and superior 
materials, the discovery of the best use of the best com- 
bination of the materials now available would doubt- 
lessly result in a marked saving in weight without loss 
of strength or security. 

The next problem discussed was that of the limiting 
size and carrying capacity of aeroplanes. The laws 
governing the comparison of geometrically similar struc- 
tures, Dr. Durand remarked, showed that ‘the weights 
of similar aeroplanes increased much more rapidly than 
their supporting surfaces, so that for each type of machine 
there was a limit beyond which the size could not be mag- 
nified if the machine was to be able to leave the ground. 
For any given speed there was theoretically one size of 
magnification at which the useful lifting capacity was a 
maximum. Theoretically, there was an insuperable bar 
before continued increase of size. Fortunately for the 
future of aeronautics, we were able to escape from the 
consequences of this law by departing from strict geo- 
metrical similitude. There was no reason why a large 
aeroplane should simply be a magnification in all its 
details of a small one. As the size increased the struc- 
tural elements could be designed along new lines in such 
a way that their weight did not increase as the cube of 
their linear dimensions. The difficulties to be faced 
were no greater than the similar difficulties which had 
been overcome in the case of ocean shipping, and it was 
certain that they would be overcome in a much shorter 
time. Structurally, the problem to be solved consisted 
of developing the design of wing spars, longerons, struts, 
ribs, &c., in such a way that their weights did not increase 
with their size sensibly faster than the square of the linear 
dimensions. Aerodynamically the problem could be 
solved by combining multiple wing elements in such a 
way as to reduce to a minimum the interference of one 
with another. 

Variable wing area and variable wing camber were 
next discussed. The ideal aeroplane, Dr. Durand re- 
marked, should be able to change its wing area in accord- 
ance with the conditions of its flight. To enable it to 
get off or land on the ground at a moderate speed a rela- 
tively large wing area was required. To enable it to 
attain a high speed a reduced wing area was necessary. 
Similar ends, to some extent, could be obtained by vary- 
ing the camber or form of the wing section. Many sug- 
gestions and devices had been proposed in each direction, 
but so far none had fully justified itself in practice, 
although if was reasonable to hope that a practical solution 
would one day be reached. 

Dealing with the question of motive power the lecturer 
first dwelt upon the fuel position. The exhaustion of the 
world’s present sources of supply of petrol was a possi- 
bility which would one day seriously have to be faced. 
For the time being, however, it could be said that the 
problem of supplying an excellent and reliable motor 
fuel for aviation purposes had been satisfactorily solved. 
Of the various grades of fuel now available, the physical 
and technical characteristics were such as to place them 
all on an equal basis approximately as regarded power 
and economy, but there were marked differences between 
them as regarded their influence on the life and reliability 
of the motor, especially on long-time tests or flights. 

The fuel problem was, the lecturer continued, closely 
related to the engine problem. A consideration of the 
latter raised the three questions. How much power 
should be obtained per cylinder, how many cylinders 
should each engine have, how many engines should be 
used on each machine ? At present we were approach- 
ing 40 horse-power per cylinder as a maximum.* As 
regarded the number of cylinders per engine, the 12- 
cylinder engine was now quite a standard type, while 
16 and 18-cylinder engines presented questions only of 
detail. The 600 horse-power engine was quite within 
reach of present practice, and as four engines were now 
being used on some designs, it was clear that if a power 
plant equipment developing 2500 horse-power were re- 
quired, it could be supplied without difficulty. On the 
other hand, a power plant equipment with from forty to 
sixty cylinders could not be regarded with equanimity, 
80 that the real problem of engine capacity was how best 
to increase the output from a single cylinder. At present 
the principal cause limiting the output per cylinder 
centred in the matter of cooling. is 
_ The carburetter of an aero engine presented another 
unportant outstanding problem. Although developed 
from the automobile engine carburetter, the aero car- 
buretter had to meet a widely different condition. The 
former operated at a level at which the pressure and den- 
sity of the air were substantially fixed. ‘The latter might 
have to accommodate itself within a few minutes, or even 
seconds, to a change of level of several thousands of feet. 
Although much had recently been done in the way of pro- 
viding a carburetter which would automatically adjust 
its action to changing atmospheric conditions, it was 
certain that the problem had not yet been satisfactorily 
solved. 

The ignition system of a modern aero engine might 
appear to be thoroughly reliable and effective, and to 
afford little scope for improvement. But comprising, 
as it did, an electric generator, a cable system, a dis- 
tributor and a number of sparking plugs, it was really a 
very complicated and highly specialised device for igniting 


‘ 








ae This figure is certainly too low. The six-cylinder 260 H.P. Mer- 
cédé’s engine develops normally 42 brake horse-power per cylinder, 


and on test at the Royal Ai y 
ripe, TY, oyal Aircraft Factory has developed as much as 


THE ENGINEER 
=_—=[—[—[—=ez#z=#&xaH™*{[KCT{(D={== 


the body of compressed fuel mixture, and was the seat 
of some of the most serious troubles to which the power 
plant as a whole was subject. The lecturer could not 
believe that the present form of ignition equipment for 
aero engines represented the final solution of the pro- 
blem. He felt certain that, taking advantage of the laws 
of physics and chemistry, we would in the future be able 
to eliminate much of the complexity and delicacy of 
adjustment characteristic of the present system of igni- 
tion. There was a promise of interesting developments 
in this direction, but the road to perfection was likely 
to be a long one, and it was hardly likely that electric 
ignition would be displaced for some considerable time. 

The very important problem of the maintenance of 
engine power at high altitudes was then discussed. To 
overcome the effect which the decrease of density in the 
air at high altitudes had on the output of the engine, 
and, consequently, on the speed of the machine, two 
courses, Dr. Durand said, were open to the engine designer. 
The engine might be designed with sufficient cylinder 
volume to develop the required power at high levels, 
and when at low levels be run with the air supply throttled 
down, so that virtually at all altitudes the density of the 
air drawn into the cylinders might be uniformly low. 
Alternatively the engine might be designed to suit ground 
level conditions, and be supplied with air from a com- 
pressor at high altitudes. The first solution was the 
simpler, but it invoived the carrying of more extra weight 
than the second. 

The air-screw next engaged the lecturer’s attention. 
The general problem of the air-screw, he said, was solved 
in its main features, but work was still to do in the corre- 
lation of the results obtained with models and the results 
obtained from full size screws. The method of design- 
ing an air-screw by considering it as a series of elements, 
each forming a narrow strip across the width of the blade, 
and treating these elements as a small aerofoil, required 
further justification. For one thing, the aerofoil co- 
efficients used in the design were derived from experiments 
in which the relative motion of the airfoil was in a straight 
line, whereas in the air-screw the elements moved in a 
helical path. Again, the co-efficients related to speeds 
not exceeding sixty or seventy miles per hour, whereas 
the elements at the tip of the air-screw blades might move 
at 500 or more miles per hour. A thorough investigation 
of how the results anticipated by a designer using this 
method compared with actual full scale results was still 
required. 

A largely uncultivated field of aerodynamic investiga- 
tion lay in the reaction between the plane and the air- 
screw. More information than was at present available 
was desired regarding such matters as the influence of 
adjacent structures on the performance of the propeller 
and the influence of the propeller on the lift and resist- 
ance to propulsion of the plane. A closely related matter 
related to the use of two or more air-screws on the one 
shaft. The increasing size of aeroplane power plants 
rendered this matter one of importance. Already a 
beginning had been made with its investigation. 

A further matter relating to the air-serew was the pro- 
blem of providing means whereby its pitch might be 
adjusted during flight to meet changing conditions such 
as those caused by the decrease of air density with ascent 
to high altitudes. It could be said that the aerodynamical 
side of this problem was well in hand, that we knew what 
was the best form to give the blades of such a screw. 
Practically, however, no completely satisfactory method 
of producing the required variation of pitch had yet been 
advanced. The problem was clearly defined and of the 
highest order of importance. The art of aerial naviga- 
tion was definitely awaiting its solution. 

Dealing with the problem of stability and control, Dr. 
Durand said that, thanks chiefly to the splendid theo- 
retical and experimental investigations of British scien- 
tists, the general principles underlying these character- 
istics of an aeroplane were now reasonably well under- 
stood. Further study was, however, required of the 
relationship between stability and mobility or readiness 
of response to control. It was a fact that if stability 
were carried to an extreme quickness of manceuvring 
and response to control was lacking. From the construc- 
tional point of view it was by no means certain that we 
had yet realised the best arrangement of control surfaces 
or the best method for their operation by the pilot. 

Concluding, the lecturer briefly mentioned the problems 
of armament and the provision of instruments. Much 
of the work under these headings had already been done, 
and done well, but certain improvements of detail had 
yet to be effected. Nothing specific could, however, be 
said on the matter for the time being. 

Sir William Weir, who occupied the chair at the meet- 
ing, in moving a vote of thanks to the lecturer, said that 
Dr. Durand had dealt in his admirable paper with the 
main problems which now confronted the designer and 
constructor of aeroplanes. The clearly reasoned exposi- 
tion which he had given of modern tendencies and diffi- 
culties in design, and the suggestions which he had made 
for the solution of the latter, would no doubt be carefully 
studied by all the technical members of the society, and 
all those now engaged on the application of aeronautical 
science to manufacture. But, as he had listened to the 
paper, he had formed this impression very clearly—that 
if it were possible for all the designers, and all those in- 
terested in aeronautical problems whom he saw in that 
hall, to discuss the paper fully and freely, apart from the 
limitation of war exigencies, what a revelation it would 
form of the progress made in the last three years! He 
desired, if he might, in that connection to pay a very much 
merited tribute to the skill, the ingenuity, and the tech- 
nical capacity of the aircraft designers of Great Britain. 

Without going back to the recrimination, which he 
understood was formerly characteristic of all discussion, 
involving the Royal Aircraft Factory, he wished to point 
out that the work done there had laid the firmr and solid 
basis for design on which most of to-day’s best work was 
founded. No one realised that more clearly than the 
present trade designers. But the new policy of entrust- 
ing design—pure design—to the industry itself had been, 
he thought, very successful, and the country owed a very 
deep debt of gratitude to those firms which were devoting 
so much study and skill to the development. of our designs. 
In saying this, he would refer even more particularly to 
those pioneer firms which had worked for so many years 








without any particular prospect of reward in any shape 
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or form. While the exigencies of war time prevented 
the publication of any record of technical progress, he 
would say that, great as had been the progress in the first 
three years of the war, the past year had marked an even 
greater advance. The rate of advance was being accele- 
rated. The scientists, the designers, the engineers of this 
country had played an outstanding part in that progress, 
and their combined achievement was one that they might 
very well he proud of. He thought he could define our 
technical position in relation to that of the enemy by 
saying that our technical superiority at the present time 
was measured—was equalled—by the superiority in the 
human qualities of skill, enterprise, and endurance dis- 
played by our pilots. 

He had given them what he believed to be a clear and 
true indication of the technical position at the present 
time, but it must not be forgotten that progress and 
development were so rapid that they would never be 
content with their existing state, or place undue confidence 
in the results of their own future efforts. To-day they 
had the solid foundation of the full and whole-hearted 
co-operation of the United States upon which to rest 
their trust for the future. In this bitter struggle, apart 
from the great material advantages she could afford, the 
knowledge that the United States was with us in symi- 
pathy and faith had stimulated and enheartened us from 
the day that she had declared war. Since then we had 
watched with ever-growing admiration and gratitude 
the mobilisation of her very large resources, with the 
skill and energy which were the concomitant of American 
enterprise. In every field of warfare we were receiving 
her whole-hearted assistance. In the field of air warfare, 
the assistance which America had already rendered to 
us in the way of personnel was very great. The records 
of her pilots had appeared in the Press, and, he might say, 
that the American officers and men who were now being 
trained, both in this country and in France, had won 
golden opinions from all with whom they had come in 
contact. So far as men were concerned, they could have 
the fullest confidence in the future success of the American 
Air Force. 

With regard to material, he thought they might now 
begin to speak with equal confidence. The tests which 
had recently been applied, in France and this country— 
very thorough and searching tests—to the Liberty engine, 
justified, he hoped, the prediction that it would prove a 
most valuable contribution to the Allied resources, and 
that the United States could go ahead and push its pro- 
duction with every confidence. The results of the expe- 
rience so far obtained placed the engine in the very first 
line of high-powered aero motors. It was well under- 
stood, he believed, that some criticism should be directed 
against the slow rate of production of these motors during 
the last three or four months. But he would like to point 
out that a considerable interval must, and always would, 
exist between the experimental and the commercial pro- 
duction of any new aeromotor. No engine, even of the 
best design, and in the country with the greatest resources 
and facilities, could escape the period ot what was called 
“teething troubles’ before the motor was anything like 
fit for use in the field on any large scale. The Liberty 
engine, accordingly, was an example of what the Allies 
expected in the matter of aircraft production from the 
scientists and designers of America, of whom Dr. Durand 
stood there among them as representative. 

The various methods of utilising aircraft}in warfare 
were growing very rapidly—so rapidly that it was now 
perfectly clear that, even with all the help America 
could give, the demand to fulfil all the different functions 
for which aircraft’ were suitable in war time could never 
be met in this war.. More aircraft, with their men and 
personnel, would always be required than could possibly 
be supplied. To achieve the best allocation would in- 
volve a policy of concentration, and in this the Allies 
were counting on all help in machines and men that the 
United States could give. Dr. Durand, by his lecture, 
had himself shown cause for placing every trust in the 
intellectual capacity and technical skill of the men upon 
whom America depended for the development of her 
aircraft. 











LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 
CORPS ORDERS 


No. 27 by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Captain of the Week.—Captain E. G. Fleming. 

Next for Dutu.—Captain W. Hynam. 

Sunday, July 7th—Commandant’s Parade at Waterloo Station, 
8.45 a.m., for work at Esher. Dress, drill order with haversacks 
and water bottles. Mid-day and tea rations to be carried. 

Drills as usual. 

Saturday, July 13th.—Engineering Reconnaissance Scheme 
for Officers. 

Special Notices.—All drills will take place at headquarters 
unless otherwise stated. 

The M.O. will attend for the examination of recruits on 
Thursday evening at 6.30. 

Annual Camp.—This camp will be held at Esher from 
August 3rd to August llth, both dates inclusive. Names can 
still be sent in. 

‘ C. Hicerys, 
Captain, R.E., Adjutant. 
July 6th, 1918. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue Beldam Packing and Rubber Company, Limited, oi 
29, Gracechurch-street, E.C. 3, informs us that it has opened a 
branch office and stores at Castle Chambers, 85, High-street 
(Town Quay), Southampton, under the management of Mr. R. H. 
Fleming. é 








Roya InstrtTuTIon.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 
Ist inst.. Sir James Crichton-Browne, F.R.S., treasurer, in the 
chair. Thomas Glover was elected a member. His Grace the 
Duke of Northumberland was elected president, and Sir Thomas 
Wrightson, Bart., was elected a Visitor. The treasurer 
announced that the managers at their meeting had appointed 
Sir James Dewar, F.R.S., Fullerian Professor of Chemistry. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Finished Iron Characteristics. 


THE finished iron trade of this part of the kingdom 
takes on different characteristics as affected by the fre- 
quent market changes. To-day one particular aspect is 
uppermost, to-morrow there may be a sudden change, and 
each problem may perchance be absolutely distinct from 
the matter that loomed large yesterday. The whirligig of 
fortune is never more potent in influencing the course of a 
British industry than in the iron trade. July finds the 
Midland and Staffordshire trade seriously struggling with 
the war position, and it is a question of ‘‘ pull devil, pull 
tinker,” which concern is going to prove itself the stronger 
and the more important—the carrying on of the war or the 
prosperity of the local ironmasters. The situation is this 
wise. The local recruiting authorities are said to be per- 
sisting in a rigorous comb-out even at the ironworks, with 
the result that some ironworks in the district are now at a 
standstill. All the men born in 1898-9 have now been 
withdrawn from the iron furnaces, mills and forges. This 
depletion tells more severely on some ironworks than 
others. Warnings have been issued to customers that 
further stoppages may be necessary. It is reported that 
in some cases it is not found practicable to continue night 
shifts that have been running. Other men cannot be got 
to take the places of those who have gone to the war, and 
altogether there is considerable anxiety as to the outlook. 
So far, too, nothing appears to have come from the applica- 
tion of the Staffordshire iron trade to the Ministry of 
Munitions to see if something could not be done to prevent 
the migration of puddlers and certain other ironworks’ 
labour to the better paid munitions factories with their less 
laborious employment. Blast-furnaces and finished iron- 
works are complaining under this latter head. Orders at 
the ironworks continue plentiful, and producers on ’Change 
in Birmingham this (Thursday) afternoon were again 
offered much more new business than they could possibly 
accept. The fact is, wherever labour and raw materials 
are available those works can have all the orders they can 
turn out twice over. 


Sheet and Bar Iron for War Requirements. 


The sheet iron trade is busier than for some time 
past. The sheet mills of the district which were only 
partially engaged some time ago have now no difficulty in 
making full time, subject to the workpeople and supplies 
conditions mentioned in the foregoing paragraph. The 
demand for aircraft material is increasing, while a growing 
proportion of the tinned sheets rolled is for some class of 
war material or other. In the face of the severe Govern- 
ment control maintained in this branch of trade, civil 
demands are still neglected, greatly to the inconvenience 
of the market. The bar iron makers, whether first or 
second class, have a great many special orders in hand. 
‘“* Marked ”’ bars keep at £16 net at makers’ works, with the 
exception of Jno. Bradley and Co.’s brand, which is £17 per 
ton. Merchant bars of good quality are £15 10s. and 
on to £16 per ton net delivered to consumers, while common 
iron is £14 12s. 3d. and upwards per ton net delivered to 
district buyers. The high-water mark which continues 
to rule in connection with demand in every department of 
the bar trade is a most encouraging circumstance. This 
department is of such vastly superior size to any other in 
the whole of the South Staffordshire market that its pros- 
perity is matter of the very first importance. Tube strip 
is steady, and deliveries less than requirement. 


Blast-furnace Activities Retarded. 


Blast-furnace activities are unremitting. Whether 
the reference is to South Staffordshire or the newer districts 
of Nottingham, Leicester, Derbyshire, or Northampton, 
the tale is the same—production going away almost red-hot 
from the works, and every ounce could be sold twice over. 
For some little time past, as this letter has repeatedly 
shown, it has been the policy of producers to keep cus- 
tomers supplied with small deliveries only as they become 
available rather than to bind themselves for long contracts. 
Primary requisitions for war work leave makers very little 
liberty indeed, and this “‘ hand-to-mouth ” policy is there- 
fore persevered in. This (Thursday) afternoon in Bir- 
mingham the settled indisposition to enter into new com- 
mitments was intensified by the new situation created by 
the official advance in coal prices of 2s. 6d. per ton, with a 
proportionate advance on coke. Ironmasters, suffering 
themselves, as already described, expressed gratification 
that nearly allied key industries like coal mining are not to 
be further weakened by the impressment of men for the 
services. It is understood that of the 100,000 miners who 
were to have been called up, the last 25,000 will now be left 
in the pits to assist in keeping the output of steam coal, so 
necessary to the iron trade, up to such a level as will avert 
iron trade disorganisation. Reserves of fuel at the iron- 
works are rapidly being used up. Owing very largely to the 
fuel shortage, as well as because the furnaces have had to 
be turned on to basic qualities, best foundry grades are 
still not forthcoming in anything near the quantities badly 
required. On Birmingham Exchange to-day there was 
again serious complaining about this non-delivery by 
ironfounders and engineers. Meanwhile small lots of 
“‘ white ” iron were offered at ls. per ton below the maxi- 
mum for forge iron. 


Easy Steel—Patriotic Consumers. 


Easy steel is the keynote of the steel market 
at date. I speak of rolled sorts. Semi’s are notin so 
excellent a position—not, indeed, if the truth must be told, 
by a long way. It is each week becoming increasingly 
manifest that British rolled steel output has now so 
greatly increased that deliveries are easier than at any 
time during the past three and a-half years. Buyers’ 
tempers have therefore considerably improved, and I hear 
of fewer complaintsfrom the bridge builders and con- 


structive engineers of the district regarding difficulties of 
obtaining supplies. 


And the same condition relates also to 


the railway wagon people, tube makers, and other large 
consumers. The altered conditions are greatly appre- 
ciated, for there is no denying that manufactured steel 
consumers on the Midland market have had a bad time of 
it for a long while past, though I must say they have borne 
their troubles with a fortitude and uncomplaining spirit 
most patriotic, and in a spirit which, when the history of 
the Midland steel trade from 1914-1918 comes to be 
written, will be found to reflect the highest credit upon a 
large community of greatly tried users, and one which 
deserves never to be forgotten. Further efforts were of 
late made to secure supplies of American steel, but these 
supplies are happily not now wanted—in other words, they 
can for the present, at any rate, be well done without. 


Engineering Trades. 


The reorganisation of the Birmingham district 
industrial resources which have been carried out over the 
last twelve or twenty-four months, in view of war neces- 
sities, has given the Birmingham area now such vast pro- 
ductive power in all branches and departments of engi- 
neering work that it is being found possible at the 
present time to make large transfersof men to the Army 
without imperilling the permanent prosperity of the engi- 
neering industry here. Certain branches, it is true, are 
still undergoing development, that are dependent upon 
augmented man power, as well as upon additional 
mechanical equipment. But it is fairly safe to write that 
the enlarged industrial effort in the engineering trades of 
this part of the kingdom has now passed its maximum. 
Tne slacking of the trade tension does not imply, however, 
that the situation has become in any sense less immediately 
prosperous. Respecting the metal rolling business, I may 
perhaps particularise that although this important Bir- 
mingham branch is no longer subject to the sustained pres- 
sure formerly experienced when the Government demand 
for munitions was at high-water mark, the rolling mills for 
the most part keep well engaged. 








LANCASHIRE 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE general tone of the iron and steel markets 
remains quiet, but there is a very strong demand for 
almost all material, and the quietness results, not from 
any lack of the wish to buy, but from the cutting off of so 
many opportunities of buying. Merchants have but little 
scope for their energies, unless it be in the direction of 
soothing the feelings of irate customers who want goods 
and cannot be satisfied ; and it might pay now to train 
travellers, not in the arts of selling, but in the more difficult 
art of quietening the ruffled temper of the buyer, and so 
keeping him in reserve against the time when there will 
be something to sell to him. 


Pig Iron. 


There is a little uncertainty about the market 
for pig iron, owing to the fact that prices are now too 
irregular. The advanee in the cost of fuel afforded an 
opening for readjusting prices, so as to make them more 
even, but one does not hear that there is any intention of 
doing something of this sort. In the Lancashire market 
we have Derbyshire No. 3 fixed at 97s. 6d., plus amerchant’s 
profit, and North Staffordshire at 102s. 6d., and consumers 
will naturally buy Derbyshire at the price whenever they 
can get it; for it is the very cheapest foundry material 
to be had—cheaper even than the commonest material. 
It would seem quite reasonable to make the price 5s. more 
for the future, rather than add to the burden of subsidies. 
If the market were free these irregularities would very 
quickly right themselves, but at present they have no 
opportunity of doing so. The news from the Cleveland 
district suggests that there will be a lesser local demand 
for No. 3 foundry, as the applications for July have so far 
not been nearly equal to those at the beginning of last 
month ; and if this be so, there is a chance for Lancashire 
buyers to come in and get a larger supply. Every available 
ton which can be got will be wanted by Lancashire 
foundries ; and it is quite clear that the quantities to be 
had from Derbyshire will not be enough. Cleveland iron 
will cost about 6s. more than Derbyshire when delivered 
in Manchester or Oldham, and this is an additional reason 
why the price of the latter should be raised by 5s. per ton. 
Although the actual consumption of Scotch iron has been 
very much reduced in this district, the reduction of the 
quantity being offered has been carried to a greater extent, 
and there is a scarcity of supply which is inconvenient. 
Merchants and furnace agents offer small lots from time 
to time at the regulation prices, which are, of course, paid 
now without a murmur ; but the Lancashire market could 
take a good deal more. Founders who cannot get Scotch 
can manage with a fine quality of machinery scrap, but 
they do not save anything by this. Possibly more Scotch 
iron might be allotted to this market if pressure were 
brought to bear, but the main cause of the shortage is, 
of course, the taking off of furnaces from foundry iron 
and putting them on to hematite. There seems to have 
been a slight easing off of the pressure for the latter class 
of iron, but one fears this cannot be more than temporary, 
and it would not do to expect that Scotch furnaces will be 
released from the duty of producing hematite. 


Finished Material. 


There has been practically no change in the 
position here as regards finished iron and steel. Any 
small outside lots which come into the market are at once 
secured by those who are lucky enough to meet with them. 
The prices seem to be about as they have been recently, 
finished steel being practically easier and finished iron 
very difficult. 


Serap. 


The position in foundry scrap is said by the 
dealers to be unchanged, but there is no great rush to buy 





broken castings at £6 10s, per ton, and it is possible that 
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consumers are hoping that by waiting some concession 
may be obtained. A good deal depends upon the pig iron 
position. Holders of scrap are at an advantage, because 
they are free to sell to anyone provided the price jg 
satisfactory, whereas a seller of pig iron must see that his 
customer has a certificate. Naturally, those customers 
who are uncertificated or cannot buy against their 
“B” certificates, are driven to buy scrap. There 
is a little broken pipe scrap offered here occasionally 
at £6 per ton, but the quantity is not enough. Hea 
wrought scrap iron is unchanged at £6 5s. on trucks 
plus 15s. for shearing, &c., and 5s. for yardage, when 
delivered at a dealer’s yard. There is also 2} per cent, 
profit to be paid. The ironworks would take more of this 
material if it could be obtained; but the supply is not 
very good. Heavy steel scrapjis wanted in the district 
at £5 5s. on trucks, and while the price is limited to this 
figure, some business is done ; but sellers are not plentiful, 
and more steel scrap could be sold if it were forthcoming, 
The question arises, where does the steel scrap go ? 








Metals. 


There is no change in the copper market. Official 
prices have not been altered for a long time. One notices 
a slight falljng off in the inquiry here for the old metals, 
although prices remain about the same, viz., £129 to £130 
for good gun-metal, and £90 for heavy yellow brass scrap, 
English ingot tin is quoted here to-day at £336 per ton, 


The Engineering Trades. 


The output of the engineering establishments jn 
this district is at present suffering adversely from two 
main causes, first from the combing-out process, which js 
resulting in a great depletion of the younger workers up to 
the age of twenty-three, and, secondly, from the prevailing 
influenza epidemic, which is increasing in proportions 
daily. In one of the largest establishments in this 
neighbourhood, I am informed, no fewer than 700 hands 
are now laid up, due to this cause. Most of the other 
works are affected in some degree by the same unfortunate 
cause. 


Manchester Corporation Electricity Department. 


The abstract of accounts and annual report for 
the year ended March 31st last gives a vivid indication of 
the remarkable strides which the corporation electricity 
undertakings have made in recent years. The capital 
account shows that the sum expended up to date is 
£3,422,050. The revenue account for the last year shows 
an expenditure of £559,940, and the revenue £861,077, 
leaving a balance of £301,136 to the net revenue account. 
Of the net surplus, £34,619 was paid in income tax, 
£16,570 was paid over to the city funds in aid of the rates, 
and £1589 was expended for which borrowing powers are 
not granted. An unusual item on the income side of the 
revenue account is that of £3057 derived from the 
supply of steam. This is exhaust steam from two of the 
power stations in the centre of the city, which is supplied 
to neighbouring large buildings for heating purposes. 


The Textile Trades. 


The Cotton Control Board has issued new 
regulations regarding Government work in Lancashire 
cotton mills. As from Monday next, spinning mills using 
American and mixed cotton may obtain licences to run in 
accordance with a fixed scale. Those engaged on Govern- 
ment work to the extent of 30 to 45 per cent. will be allowed 
20 per cent. on private work, and the working hours will 
be 40 per week. Those engaged on Government work to 
the extent of 45 to 50 per cent. will be allowed 17 per cent. 
of private work, with 45} working hours per week. 
Firms with 50 to 60 per cent. of Government work will 
work 50 hours, and will be aliowed 15 per cent. of private 
work, while firms with 60 per cent. of Government work 
and a 55} hours week will also be permitted 15 per cent. 
of private work. Increased rates of levy are to be paid 
by mills running 50 or 55} hours per week.. 


Barrow-In-FurneEss, Thursday. 
Hematites. 


Throughout this district there is a very busy 
state of affairs to report in the hematite pig iron trade, and 
a good solid volume of iron is being turned from the various 
works. ‘There are in all thirty furnaces in blast, and the 
output per furnace has never been so high as is the case at 
the present time. The whole of the iron smelted is going 
into immediate use, local requirements alone taking a big 
proportion of the make from some of the ironworks. 
Besides the brisk demand for ordinary iron, there is a 
pressing request for high-grade iron, and the output has 
never been so considerable. This iron is used for special 
purposes, and these are many just now. There is no 
immediate prospect of additional furnaces going into 
operation. Prices are steady at the full maximum rate 
of 127s. 6d. per ton, and special brands are at 140s. per ton, 
both f.o.t. The stores of warrant iron represent in the 
aggregate only 430 tons. 


Iron Ore. 


There is an urgent demand for hematite iron ore, 
not only on local account, but on the part of users in various 
parts of the county. The local trade, however, is receiving 
first consideration and cannot be satisfied. Smelters are 
in want of much heavier deliveries of ore before they can 
put any more plant into’ operation. Local supplies are 
being augmented by foreign ores and cargoes are arriving 


pretty regularly. 


Steel. 


At both steel centres, Barrow and Workington, 
there is marked activity in every available department. 
Makers’ order books are well filled. They are mostly 
engaged on semi-finished steel used for a variety of 
purposes, for national uses, and good outputs are being 
maintained from the whole of the mills. Billets are at 
£10 7s. 6d. per ton. For steel shipbuilding material there 
is a very keen demand on local as well as general home 
account. The requirements of shipbuilders, whether 
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engaged on war work or mercantile tonnage, is brisk. 
Ship plates are at £11 10s. per ton, with boiler plates at 
£12 10s. per ton. Rails are quiet at £10 17s. 6d. to £11 
per ton, and light rails are quoted at £14 to £14 10s., and 
heavy tram rails at £14 per ton. Shipbuilders and 
engineers are as busy as they can be. 


Fuel. 


For steam coal there is a brisk demand, with the 
prices at about 30s. per ton delivered. House coal is up 
to 42s. per ton delivered. East Coast coke is in strong 
demand at 42s. 6d. per ton, and Lancashire cokes are 
quoted at 37s. 6d. per ton delivered. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


NotwitTHsTanvina the fact that the July allo- 
cation certificates are now to hand, business in the Cleve- 
land pig iron trade is scarcely so brisk as is usually the case 
at the opening of the month. A slackening in demand 
had, in fact, been anticipated owing to the approach of 
the holiday period in Scotland. Moreover, the deliveries 
of Cleveland iron beyond the Tweed, both by rail and 
sea, were particularly heavy last month, and, conse- 
quently, the demand is now not so pressing. The output 
of forge iron in this district recently has been above the 
normal, and makers are willing to negotiate for forward 
deliveries of this class of iron. A few sales are reported, 
but here, also, the pressure of the demand is somewhat 
relaxed. All the make of foundry iron is passing fairly 
promptly into consumption, and from month to month 
few of the class B or C allocations can be met, class A 
certificates absorbing practically the whole of the make. 
Moreover, shipments of pig iron to the Allies are now on 
an expanded scale, and this leaves all the less iron avail- 
able for other than urgent war contracts. There is still 
no intimation from official quarters of any advance in the 
price of coke, but in view of the addition of 2s. 6d. in the 
coal maximum, some action in regard to coke cannot be 
long delayed, and a definite announcement would be 
most welcome in order to dissipate the existing uncer- 
tainty. It is a complicated question, for any advance 
in coke prices would also involve a readjustment as regards 
to pig iron, either by way of increasing the maximum 
price or by subsidy, and this, in turn, raises the question 
of the maxima for finished iron and steel. Meanwhile, 
good medium furnace coke is firm at 35s. 6d., delivered 
at theworks. Prices of pig iron are steady at the full 
maximum, No. 1 being quoted 99s. per ton, and No. 3, 
No. 4 foundry, and No. 4 forge, 95s. for home consump- 
tion, whilst for export the figures are 119s. and 114s. per 


ton respectively. 
Hematite Pig Iron. 


The demand for East Coast hematite, both for 
home use and for export, is particularly strong, but by 
careful distribution all the essential needs, both of home 
consumers and of the Allies, are being met, deliveries, 
however, being in many cases from hand to mouth. For- 
tunately, there are now no complaints of truck shortage, 
and improved facilities for delivery have certainly eased 
the situation. Prices remain at 122s. 6d. per ton for East 
Coast mixed numbers for home use, and 147s. 6d. per ton 
f.o.b. for export. 


Iron and Steel Exports. 


The shipments of pig iron, finished iron and steel 
from the Cleveland district in June showed a gratifying 
improvement ; in fact, not since October of last year have 
they reached such a substantial total. The official return 
shows that the aggregate for the month was 60,375 tons, 
which is 21,032 tons more than in the preceding month. 
and exceeds by 8657 tons the January total, which had 
hitherto represented high-water mark for 1918. The 
increase is chiefly due to the improved shipments of pig 
iron, but the exports of finished material are also double 
those of May. The pig iron shipments for June amounted 
to 44,047 tons, as against 31,599 tons in May, whilst 
16,328 tons of finished material were shipped, as against 
7744 tons in May. The foreign shipments of pig iron 
amounted to 37,841 tons, which is 11,564 tons more than 
the May total, and 7380 tons better than April, whilst 
the coastwise shipments aggregated 6206 tons, as against 
5322 tons in May. Of finished iron the total export was 
3231 tons, as against 788 tons last month, and 13,097 tons 
of steel were exported compared with 6976 tons in May. 
During the first half of the year 194,950 tons of pig iron, 
and 71,610 tons of manufactured iron and steel, a grand 
total of 266,570 tons, have been shipped from the district. 


Manufactured Iron and Steel. 


The conditions in the manufactured iron and 
steel trades stand much as they dida week ago. If 
anything, the pressure is a little easier, and manufacturers 
have been better able to meet the demands made upon 
them. Every effort is being concentrated upon prompt 
deliveries of shipbuilding and sectional material required 
for Government contracts, the demand in this connection 
still being exceptionally heavy. High priority claims are 
being dealt with at many of the works, and the urgency 
of these demands cannot lightly be set aside. Still, several 
manufacturers are in such a favourable position that they 
have been able recently to undertake a little work under 
class “‘B”’ certificates. Export business is still a very 
minor quantity, being represented mainly by limited 
shipments to the French Government and the Dominions. 
The principal quotations for home trading are as follows :— 
Steel ship plates, jin. and upwards, £11 10s.; 5/;,in., 
£11 15s.; }in., £12; under jin. down to 3/,,in., £14 10s.; 
under #/,,in. down to fin., £16; under jin. down to 3/s,in., 
£17; steel boiler plates, £12 ; steel ship angles, £11 2s. 6d.; 
steel joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; 
iron ship rivets, £19 10s.; common iron bars, £13 17s. 6d.; 
best bars, £14 7s. 6d.; double best bars, £14 15s.; packing 
iron, £13 10s.; packing iron, ta » £17; iron ship 


pered, 
angles, £13 15s.; steel hoops, £17 10s. to £18 10s.; sheets 


oe 


produced by steel re-rollers, above */,in. thick, £16; 
3/,4in. thick and under to 16 gauge, inclusive, £16 10s.; 
under 16 gauge to 20 gauge, £17; under 24 gauge to 26 
gauge, £18; steel rounds, squares, &c., £12 10s. The 
following are nominal quotations for export :—Common 
iron bars, £15 7s. 6d.; best bars, £15 12s. 6d.; double best 
bars, £16; treble best bars, £16 7s. 6d.; packing iron, 
£15 10s.; packing iron, tapered, £19; iron ship angles, 
£15 to £15 10s.; iron ship rivets, £21; steel bars, basic, 
£16 10s. to £17 10s.; steel ship plates, £15; steel joists, 
£13 10s.; steel hoops, £19 to £20 ; steel sheets, singles, £20 ; 
steel sheets, doubles, £22; steel strip, £17 10s. to £18 10s.; 
heavy steel rails, £12 5s. to £13 5s. 





The Coal Trade. 


There is no apparent relaxation in the pressure 
for coals, but the output is almost fully taken up either 
on contract or Government requirements. The Norwegian 
State Railways contract has been placed with Tyneside 
merchants for 14,000 tons of best steams at 60s., plus 
5 per cent., with a proportion of best smalls at 40s., plus 
5 per cent. for August-September shipment to named 
ports. The balance of the contract was allotted to Wales, 
but the price and quality have not yet been published. 
Best steams are quoted at 65s., but neither producers nor 
merchants have any actual quantity to offer. North 
Northumberlands, Tyne primes and second steams are 
equally pressed. Nominal quotations stand at 60s., and 
it is doubtful whether this figure could be discounted for 
any date of shipment up to the maximum of three months. 
Peas, nuts and all similar grades are fully taken up for 
official and home works requirements, quotations not 
being obtainable. The Durham gas coal trade shows a 
strong, active tone, but the entire output is taken up by 
contract or official absorption. Tyne primes could readily 
be disposed of at 45s., and second qualities about 32s. 6d. 
upwards. The Durham bunker coal trade shows a moderate 
inquiry, but practically no supplies. Ordinaries are 
quoted at 40s. as the minimum. Coke, despite the 
officially increased prices, is fully absorbed, with nothing 
available for neutrals, who freely offer 50s. for any grade. 
Principal quotations for the home trade are as follows :— 
Best Blyth steams, 32s. to 35s.; second Blyth steams, 
28s. to 3ls.; Tyne prime steams, 32s. to 33s. 6d.; 
unscreened for bunkers, 26s. to 27s. 6d.; household coal, 
25s. to 26s.; best Blyth smalls, 23s. 6d. to 25s.; North 
Northumberland smalls, 25s.; smithies, 30s. to 35s.; peas 
and nuts, 33s. 6d. to 36s. Durhams: Steam (locomotive), 
33s. 6d. to 35s.; special Wear gas, 29s. to 3ls. 6d.; best 
gas, 27s. 6d. to 30s.; second gas, 26s. to 29s.;_ ordinary 
bunkers, 28s. 6d.; best bunkers, 30s.; superior qualities, 
32s. 6d.; smithies, 32s. to 36s.; peas and nuts, 33s. 6d. to 
36s.; coking coals, 22s. to 23s. 








SHEFFIELD. 
(From our own Correspondent.) 


The Outlook. 


THERE is one factor which is “aiding and 
abetting ’’ the military demand for men—the falling off 
in general trade and even in some lines of war material. 
This feature I have hinted at once or twice of late. At 
first it was regarded as a very transient maiter, but, as the 
weeks pass, it becomes more pronounced. No doubt 
the country’s growing absorption by war claims is chiefly 
responsible for it, and it may be—and this is an important 
point—that the production of munitions during the past 
year or so has been upon such an enormous scale that the 
need for continuing the output at so high a pressure has 
ceased to exist. Whatever the cause, there is still 
unmistakable evidence of a decided easiness in many 
directions, one especially, perhaps, being the crucible 
departments. If one were not aware of the purely war 
character of this patchy state of trade, it might create 
misgivings ; but if only free rein could be given to it the 
demand for virtually every product of steel, both in 
the home and oversea markets, would very soon lead to 
the highest pressure upon output, and even now inquiries 
from across the water, particularly from the Colonies, 
indicate that if only manufacturers were at liberty to 
respond to them, any amount of trade is there for 
acceptance. However, those who see a little further than 
the end of their noses, believe that this patchiness in 
demand will soon be a thing of the past, and that the 
volume of orders for delivery on French soil will show a 
very important expansion. In the meantime, some of the 
countries which have done a large and regular business 
with Sheffield, and are now unable to look for anything 
but @ small percentage of former deliveries, ure learning 
to be, in some measure, independent of outside help— 
a point which will have to be taken seriously into the 
reckoning when the reconstruction of oversea markets is 
considered. 


The Pooling of Railway Trucks. 


Like other large industrial districts, Sheffield is 
deeply interested in the latest order regarding the hire 
charges for railway wagons. When one includes Rother- 
ham in the district, it may be said that both.sides of the 
question are represented, for there are some important 
wagon building, hiring and repairing concerns here, beside 
a legion of users and private owners. The last-named are 
viewing with rather mixed feelings the revived proposal 
to pool all privately-owned trucks. One wagon-owning 
trader points out that whereas the wagon shortage talked 
about a couple of years ago was probably due to unecono- 
mical handling of stock more than to any other cause, 
there is doubtless now a very real shortage, with new 
construction in abeyance, dead-buffered wagons out of 
service, and the dispatch of a very considerable number of 
vehicles to France. He thinks, however, that to talk of 
pooling 700,000 wagons is futile, seeing that only a certain 
proportion of the number could possibly be used in common 
interchange. What of those specially built for certain 
kinds of traffic, and others used to carry offensive material ? 
He points out, for instance, that “‘ a petroleum tank wagon 
could hardly be used indiscriminately, and a truck that 
had just carried stable refuse in bulk would not be quite a 





suitable vehicle for provisions.” Then, again, how many 
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of the wagons are simply coal carriers? I have heard 
large owners of railway wagons here raise serious objection 
to pooling as a method that could not possibly do other 
than hinder their particular operations, to the great 
advantage of firms that owned few wagons or none at all. 
However, the main object and desire of all manufacturers, 
whether wagon owners or not, is to do everything possible 
to help to win the war, and put a period to the prevailing 
ruinous state of affairs, so that whilst there may be a 
little “‘ grousing,” it may be depended upon that what- 
ever is officially decided upon as being in the best 
interests of the nation, in these trying circumstances, will 
be loyally taken up by all concerned. Considering 
everything, the marvel is that traffic is being handled with 
the expedition it is. 


Quarter of a Million Advance. 


According to the report of the Sheffield district’s 
official delegate of the National Amalgamated Union of 
Labour, for the first quarter of the year, thirty-two 
important wage claims, exclusive of many minor disputes, 
have been dealt with, affecting 12,703 members, and 
resulting in an annual wage gain of £276,856. In several 
cases, says the report, there were three separate and 
distinct negotiations or arbitrations for war advance, 
the 12} per cent. and overtime or week-end rates of time 
and a-half or time and a-quarter. Important settlements 
affording great gains to members in the cutlery trade have 
also been arranged. The Union, it appears, is interesting 
itself in an attempt to extend the 124 per cent. increase to 
men employed in the various departments of the Sheffield 
Corporation, though the official delegate admits that, up 
to the present, the Committee on Production has not 
extended the 124 per cent. increase beyond what may be 
termed munition works. Since the war, the Corporation 
has granted to its workmen advances amounting to about 
£253,000 per annum. The Corporation seems disinclined 
to accede to the request. 


Honorary Degrees. 


One of the features of the Degree Congregation 
of the Sheffield University on Saturday was the honour 
done to two leaders of industry in this district, viz., Sir 
William H. Ellis and Mr. George Blake Walker, upon each 
of whom was conferred the degree of Doctor of Engineering. 
Sir William, who is shortly concluding his fourth year of 
office as Master Cutler—a record in the three centuries of 
the Company’s existence—is a managing director of John 
Brown and Co., the well-known armament firm, and has 
been closely associated with the great advance made by 
the steel trade in the last decade orso. Mr. Blake Walker’s 
name stands very high in mining engineering circles. He 
is one of those progressive spirits ever seeking to knit into 
the closest companionship enterprising colliery manage- 
ment and scientific research. Sir William Ellis, in a short 
speech, said that the members of the engineering profession 
were looking forward to the time when they might return 
to their natural constructive activity and resume, in the 
words of their charter, “the art of directing the great 
sources of power in nature for the use and convenience of 
man.” 


Round the Works. 


Remarks made at a meeting here the other day 
of shareholders in the Brightside Foundry and Engineering 
Company, at which it was decided to increase the capital 
by capitalising £40,000 of the reserve fund, should be of 
particular interest to those who imagine that every steel 
concern is making abnormal profits out of the war. The 
chairman—Mr. Ambrose Firth—said that if the volume of 
work was any criterion, the company’s year just closed 
promised fairly well, but such a view was only speculative, 
as there were so many conditions to recognise—increased 
cost of materials, labour and coal, for instance. Mr. T. H. 
Firth—managing director—said the past year had been a 
particularly good one, but they did not make big profits. 
The big figures were entirely due to increased turnover, 
and the extra exertions that everyone made. The 
turnover was now four times greater than in pre-war days. 
Amongst the expansion developments on hand here is a 
series of new open-hearth steel furnaces, four 150-foot 
steel chimneys being already in position, and I hear the fur- 
naces are to be each of 60 tons, and that some of the firm’s 
electric furnaces will be fed with molten steel from them. 
Regarding the turning over of so many basic furnaces to 
acid steel, it rather looks now as if the policy had been a 
little overdone, for one of the firms here, acting under 
instructions, has just put down a furnace for basic steel 
making. The same people, I learn, are laying down a 
new sheet-rolling mill. It will be gathered, therefore, 
that there is a great deal of extension activity proceeding. 
Makers of farm tools and agricultural implements are 
extremely busy, but the demand is being met fairly well, 
in spite of obvious difficulties, through a reduction, by 
arrangement, in the number of patterns, and the 
standardising of those retained. This is a reform which 
it is to be hoped will be adhered to after the war, and will 
be applied to other manufactures also. New overseas 
business includes steel for Buenos Aires, Montreal, Santos, 
Kobe, Shanghai, and Osaka; tools for Buenos Aires ; 
files for Bulawayo; cutlery for Pernambuco, Savanilla, 
and Santos; springs for Bombay; and sheep shears for 
San Salvador and Buenos Aires. 


Iron, Steel, and Coal. 


There is still little new to report regarding iron 
and steel. The former continues restricted in supply for 
all makes, with small hope of any improvement until 
labour conditions will permit of the lighting up of more 
furnaces, especially for hematite iron making. The 
outlook for steel is now very comfortably assured, so far 
as this district is concerned, and whilst the make can 
easily be absorbed in one way and another, all fear of a 
possible shortage, entertained so generally a year ago, 
has now passed, There seems at the moment to be plenty 
for all purposes. Indeed, a good many crucible furnaces 
have stood idle for some little time, the tool steel position 
being quite easy. Scrap is in full demand here. As to 
fuel, the steam coal market is likely to be very tight for 
the present, for apart from reduced outputs, the Controller 
is calling for a certain fixed tonnage per week for the next 
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six weeks for export to France and Italy. The Government, 
too, accounts for large quantities at the ports. In the 
circumstances, inland firms fortunate enough to 
reserve stocks will have seriously to encroach upon them 
if they are to keep at full pressure, and trust to some 
relief coming in the near future. Large steams and cobbles 
are in better supply than nuts and slacks, for both of which 
contracts are in arrears. Best South Yorkshire hards are 
gn 2ls. 6d. to 22s.; best Derbyshire hards, 21s. to 
ls. 6d.; seconds, 20s. to 20s. 6d.; cobbles, 20s. to 20s. 6d.; 
nuts, 19s. 6d. to 20s. 6d. Quotations of slacks are 
un The supply of house coals shows no improve- 
ment, and none must looked for. Branch is quoted 
25s. 6d. to 26s., and best Silkstone 22s. to 23s. 





SCOTLAND. 
(From our own Correspondent.) 


Wages at the Docks. 


As a result of an application on behalf of the 
checkers, measurers, timek: rs, receipt takers, and 
tallymen by the Scottish Union of Dock Labourers, these 
men have been granted an advance of 7s. 6d. per week as 
from the first full pay following June 10th. 


A Record ? 


What is claimed to be a record in construction 
has been accomplished bya newcompany. This company, 
less than two months ago, began laying down shipbuilding 
ary at a small town on the Firth of Forth, and has now 

id down the keel of the first vessel. 


The Comb-out and the Timber Trade. 


Considerable anxiety is being felt in the timber 
trade, owing to the calling up of sawyers and hauliers under 
twenty-three years of age. A meeting of Scottish home 
timber merchants was held in Glasgow this week, when it 
was decided to make representations to the Government 
regarding the probable effect on the trade. At the present 
time, through lack of skilled labour, over sixty sawmills 
are idle, and over 200 only partially employed. It 
was, therefore, it was said, economically unwise to call to 
the Army the skilled sawmillers, hauliers and foremen 
under twenty-three years of age, as owing to so many of 
these men holding key positions, the output would be 
materially reduced—possibly to even one-third. It was 
also pointed out that the shipbuilding yards, in which a 
large proportion of the men under twenty-three years of 
age are being exempted, are now relying on home supplies 
of timber ; that sawmilling is a dangerous occupation, and 
that substitutes cannot be got for the present selected and 
specially trained sawyers. It was stated that the total 
number of men who would be called to the Colours was 672. 





Pig Iron. 


There is no material change in the pig iron trade. 
The pressure for deliveries of hematite is heavier than ever, 
and every available furnace is being utilised for the 
production of this quality. Consequently other brands 
are being affected, and foundry iron particularly is difficult 
to obtain. Export, too, is extremely limited, and is 
practically confined to consignments to the Allies. 


Quotations. 


Notwithstanding the absence of business, values 
are firmly maintained, and approximate prices are still as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 
130s.; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
150s.; Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; 
Shotts, at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


Throughout the past week the steel and ironworks 
have been working at full pressure, the demand for steel 
for shipbuilding purposes taxing severely the supply of 
material. Outputs are more satisfactory, and arrears are 
being gradually overtaken. Sectional material and ship 
and tank plates are in constant request. Steel sheets are 
very active. Plants are almost solely occupied in the 
production of war supplies, chiefly the heavier gauges. 
Raw materials are not now so scarce, but the coal supply 
is giving some anxiety. Malleable iron makers have also 
a@ constant demand for the heavier sizes, while the steel 
departments are working incessantly. Tube makers have 
large orders on hand for water tubes for Army require. 
ments, and steam tubes for shipbuilding and boiler works. 
The export department is stagnant. 


Coal. 

Any little change which has taken place in the 
Scotch coal trade can hardly be viewed as favourable. 
The pressure for supplies becomes more intense, while the 
restriction in outputs is undiminished. Industrial and 
ordinary household requirements are as heavy as ever. and 
shipments are comparatively good. In Fifeshire and the 
Lothians a considerable amount of Admiralty business is 
going through, and fair consignments are going to neutrals 
at very advantageous prices. The aggregate shipment 
during the past week amounted to 149,424 tons, compared 
with 165,022 in the preceding week, and 150,661 tons in the 
corresponding week of last year. Therecent rise in prices was 
fully anticipated ; in fact,in some quarters it was thought 
the advance would have been greater. Ell coals are quoted, 
f.o.b. at Glasgow, 31s. 6d. to 33s.; splint, 33s. to 35s.: 
navigation, 35s.; steam, 32s. 6d.; treble nuts, 28s.; 
doubles, 27s.; singles, 26s.; best screened navigations, 
f.o.b. at Methil or Burntisland, 34s. to 36s.; first-class 
steams, 33s.; third-class steams, 29s.; best steams, f.o.b. 
at Leith, 31s. 6d.; secondary qualities, 30s. 6d. per ton. 
All prices quoted only apply to French and Italian 
business ; for all other orders. 2s. 6d. or more per ton must 
be added. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Miners’ Wages. 

TuE decision of the Government to concede to the 
miners their demand for an additional war wage of ls. 6d. 
per day for men and 9d. per day for boys under sixteen, 
to come into operation on Monday last, came as no 
surprise to members of the coal trade in this district. It 
was,in fact, expected, but at the same time coalowners 
naturally feel to some extent aggrieved that they were 
not represented at the meeting at which this decision was 
come to, and enabled to put forward their arguments, 
which they contend cannot be denied, against the advance 
now granted the men. Although the Government is in 
control of the mines still, the coalowners feel that they 
should be treated with more consideration, particularly 
in view of the increasing difficulties which will be 
their legacy when war conditions are removed. The 
increased war wage means adding to the cost of coal 
production throughout the country the sum of about 
£22,000,000, but this is not the full extent of its effect, as 
it will be reflected in increased costs for allied i:-dustries, 
and, in fact, for all undertakings where coal is consumed. 


“The recent increases which have been made to the schedule 


prices of coal for shipment and also for home consumption, 
are completely set off by the extra wage to be paid to 
miners, and the question now discussed is whether the Coal 
Controller will not, before long, be compelled again to fix 
the price of coal higher in order to make collieries 
remunerative. 


Federation Finances. 


The South Wales Miners’ Federation has a 
membership of close upon 160,000, and its financial 
strength is fairly satisfactory. For the year ended 
December 31st last, its income was £128,517, which, with 
the amount carried over from the previous year, brought 
the total to £312,401. After meeting expenditure, the 
credit balance was £224,808. A feature of the Federation’s 
expenditure was £41,862, paid to members in consequence 
of depreciation in trade, this being out of work pay 
incurred during the period when so many collieries were 
rendered idle by shortage of tonnage. Strike and lock-out 
pay cost £21,419, while litigation absorbed £4135. The 
deposit account stood at £157,013, and investments 
£53,000, of which £50,000 is in war loan, the amount on 
current account being £3336. 


Current Business. 


There has been exceedingly little business passing 
on the coal market this week, but the conditions are much 
stronger than last week. Tonnage supplies have improved, 
and, as against this factor, large coals available have fallen 
materially. There are several reasons for the reduction 
in output. There have been stoppages at a number of 
pits owing to disputes, quite a large number of miners 
have been laid up with influenza, which has assumed 
serious proportions in some districts, while, furthermore, 
there is no doubt that miners are taking holidays, July 
and August being their favourite months. Through these 
causes coals have fallen off substantially. The Board of 
Trade recognises the serious shortage in supplies, and it is 
interesting to note that there is a definite proposal afoot 
to deal with avoidable absenteeism. In a communication 
received by colliery companies notifying them officially 
of the increase in miners’ wages, it is stated that ‘it has 
been agreed between the Government and the Miners’ 
Federation of Great Britain, that Joint Pit Committees 
should be universally established and charged with the 
duty of decreasing voluntary absenteeism and increasing 
output. The details of the machinery are under discussion 
with the representatives of the owners and workmen.” 
The establishment of joint pit committees is not new, as 
these bodies have been in existence in South Wales, but 
owing to the attitude of the men’s representatives, they 
were not a success in the matter of dealing with absenteeism. 
The formation of such committees, generally, on properly 
constituted lines may, however, lead to better success. 
Something is needed to improve production, as the supply 
of large coal has been insufficient to meet the needs of the 
authorities for shipment, and vessels are held up waiting 
until the authorities can release coals for export on private 
traders’ account. This week coals destined for home 
consumption have had to be diverted for shipment, 
owing to the urgent demands. Superior bunker smalls are 
also firm, but inferior smalls are still plentiful, though not 
quite the drug on the market they were last week. 
Coke is very steady, and is quoted at 55s. to 60s. for neutral 
business. Patent fuel manufacturers are well bocked up, 
and indicate up to 49s. for neutral destinations. Supplies 
of pitwood are fairly good. 


LATER. 


Business has been very restricted, and on Wednesday 
the news of the death of Lord Rhondda cast quite a gloom 
over the Coal Exchange. The supply of large coals 
continues very inadequate even for official requirements, 
and it is only in the case of urgent needs for French 
railways and munitions that coals are being released. 
Bunker smalls are fairly firm, but inferior smalls are 
slow to improve, although it is expected that if the tight- 
ness of large coals continues for long, the inquiry for smalls 
of all descriptions will expand. 


Schedule Prices (Fixed for France and Italy, Minima for 
Neutral Destinations). 


Steam coal: Smokeless best, 38s.; smokeless 
seconds, 36s. 6d.; seconds, 35s. 9d.; ordinaries, 35s.; 
best drys, 35s.; ordinary drys, 33s. 6d.; steam smalls, 23s. to 
26s. 6d.; washed smalls, 27s. 6d.; best Monmouthshire 
Black Vein large, 35s.; ordinary Western Valleys, 34s.; 
best Eastern Valleys, 34s.; seconds Eastern Valleys, 33s. 
bituminous coal: best households, 38s.; good households, 
35s. No. 3 Rhondda large, 35s. 9d.; smalls, 31s.; 
No. 2 Rhondda large, 32s.; through, 27s. and 28s. 6d.; 
smalls, 22s. and 24s.; best washed nuts, 35s.; seconds, 
33s. 6d.; best_washed peas, 32s. 6d.; seconds, 31s. 6d. 





Patent fuel 35s. (6d. extra for shipments to France and 
Italy). Coke, 52s. 6d.; pitwood, ex ship, 65s. 


Newport. 

Colhieries have been very busy, but disorganisation 
has occurred, owing to re-arrangements respecting coals 
originally intended for home consumption which have 
been needed for shipment. Outputs have been con- 
siderably affected, owing to the influenza epidemic, which 
is very prevalent. All large coals have been extremely 
scarce, and the demand on official account has been very 
heavy. Schedule prices :—Steam coal: Best Newport 
Black Vein large, 35s.; Western Valleys, 34s.; best Eastern 
Valleys, 34s.; other sorts, 33s.; best smalls, 23s. to 24s. 6d.; 
bituminous coals: best house, 38s.; seconds, 35s. 9d.; 
patent fuel, 35s.; pitwood, ex ship, 65s. 


Anthracite coals have continued to rule quiet, 
and the position of collieries has been very i r. 
Some have been quite well off for orders, while others have 
needed them badly. ‘The smaller machine-made qualities 
have ma:mtained a steady tone, but large coals, cobbles 
and nuts have displayed weakness. Rubbly culm and 
duff continue to accumulate and are difficult to dispose of. 
Schedule prices :—Anthracite : best breaking large, 35s.; 
second breaking large, 34s.; third breaking large, 32s. 6d.; 
Red Vein large, 30s. 6d.; machine-made cobbles, 44s. to 
47s. 6d.; French nuts, 44s. to 47s. 6d.; stove nuts, 44s. to 
47s. 6d.; beans, 38s. to 40s.; machine-made large peas, 25s.; 
rubbly culm, 16s. to 18s.; duff, lls. 6d. to 13s. Steam 
coal: Best large, 35s.; seconds, 32s.; bunkers, 27s. to 
28s. 6d.; smalls, 22s. to 24s.; bituminous coal: through 
and through, 32s.; smalls, 29s. Patent fuel, 35s. 


Tin-plates. 

The tin-plate market has maintained a very 
firm tone. The inquiry continues good, but makers are 
already very fully booked. A considerable ber of 
men has been called up for military service, and production 
of tin-plates is affected as a consequence. It 1s reported 
at Swansea that orders for 8000 tons of tin-plates have 
been placed with local works for the Government and the 
Allies. Quotations :—ILC., 20 x 14 x 112 sheets, 33s.; 
block tin, £331 per ton cash and for three months ; copper, 
£110 per ton cash and for three months. Lead: Spanish, 
£29 10s. per ton. 











NATIONAL HEALTH INSURANCE. 





Tue Insurance Commissioners (England) desire to 
bring to the notice of employers of labour certain impor- 
tant changes as regards the payment of contributions 
resulting from the National Health Insurance Act, 1918, 
which came into operation on Monday, July Ist. 

(1) Cases of low wage earners. 

The employer has now to pay the whole weekly con- 
tribution (7d. for a man, 6d. for a woman) including the 
State contribution of 1d. in cases to which it applies. He 
can only deduct the same amount from the worker's wayes 
hitherto, but. he can recover the State contmbutions 
(where payable) by making application to the Commis- 
sioners on the prescribed form before the end of the half- 
year following that in which the contributions are payable. 

(2) Section 47 of the Act of 1911. 

The section, under which an employer could pay 
contributions at a reduced rate in consideration of his 
undertaking to pay wages during certain periods of 
sickness, is repealed. The ye natn is required in future 
to pay contributions at the full rate, and he has the right 
to make the ordinary deduction from wages, irrespective 
of any obligation he may be under to continue payment 
of wages during sickness. 

Accordingly, as from July Ist, 1918, employers of 
insured persons in Great Britain will in all cases pay 
contributions at the rates of 7d. a week for a man and 6d. 
a week for a woman. For an exempt person, 4.¢.,a@ man 
or woman holding a current certificate of exemption issued 
by the Commissioners, the employer pays 3d. a week. No 
deduction may be made from the wages of an exempt 
person ; the amounts that may be deducted from the wages 
of insured persons are shown on the contribution cards. 

Further information regarding the duties of employers 
under the new Act is contained in a revised edition of 
Pamphlet A, which can be obtained free of charge from 
the Commissioners. 








PORTHCOMING ENGAGEMENTS. 





SATURDAY, JULY 6ru. 


Tae InstrrvTion or MuntcrpaL Enorveers (SourH-EasTERN 
Disrricr).—Meet at London and North-Western Railway 
Station, Wolverton. Visits will be paid to the London and North- 
Western Railway Carriage Works; street works, including 
tarviated granite, clinker tarmacadam, and other pavings; the 


‘sewage disposal and refuse destructor works ; and the waterworks 


pumping station and sewage disposal works and pumping plant 
at Stoney Stratford. 11 a.m. 


TUESDAY, JULY 9ru. 


Tue Junior INSTITUTION OF ENGINEERS : NorTH-EASTERN 
Srctrion.—At the Mining Institute, Neville-street, Newcastle- 
on-Tyne. “‘ Raw Hide Gears,” by Mr. T. A. Henderson. 7.15 p.m. 


SATURDAY, JULY 13ru. 


Tue Royat Sanrrary Instirute.—Town Hall, Swindon. 
‘* Infant Welfare Work and its Difficulties,” A Ag F, J. Whitley, 
M.D., D.P.H., and ‘‘ Camp Drainage,” by Mr. W. H. Beswick. 
ll a.m. 

Junior InstrTUTION oF ENGINEERS: MipLAND SEcTION.— 
Visit to Ocker Hill Pumping Station. Meet Booking Hall, Snow 
Hill Station, Birmingham, for 2 p.m. train to Wednesbury 
1.50 p.m. 
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ELECTRIC MUFFPLE FURNACE WITH 
PYROSCOPIC DETECTOR. 


In our issue of July 27th, 1917, we illustrated and 
described the Wild-Barfield electric furnace with pyro- 
scopic detector for hardening screw and other gauges, 
tools, and soon. The furnace dealt with was designed 
to utilise direct current ; if alternating current only was 
available a motor generator had to be installed to make the 
necessary conversion. Subsequently, Messrs. Wild and 
Barfield worked out a new method of running the furnace 
in connection with an alternating current supply. As in 
the direct current design,'this furnace consists of an inner 
crucible heated by a wire helix on its outer periphery and 
surrounded by lagging. This crucible is contained in an 
outer case, on which is wound a coil of copper wire. The 
inner or heating coil, and the outer or detector coil, when 
the furnace is run on alternating current, form respectively 
the primary and secondary of a transformer. They are 
connected in series with the primary and secondary of an 
auxiliary transformer in such a way that the voltages 
induced in the two secondary windings oppose one another. 
A vibration galvanometer is inserted in the secondary 
circuit. Before a steel article is inserted in the furnace 
the voltages induced in the two secondaries exactly 
balance each other, and consequently the position of the 
galvanometer remains steady. If, however, a steel 
article is inserted in the furnace it becomes magnetised 
by the heavy coil, and the voltage induced in the secondary 
coil on the furnace rises in excess of that induced in the 
secondary of the auxiliary transformer. An alternating 
current thus circulates through the galvanometer, and the 
pointer consequently is seen to vibrate. When the steel 
becomes heated to its point of decalescence it becomes 
non-magnetic, and the two induced voltages once more 
come into balance. Thus by observing when the galva- 





ELECTRIC MUFFLE 


FURNACE 


nometer pointer ceases to vibrate, the operator receives 
an indication of the fact that the decalescent point has 
been reached, and therefore that the steel is in the best 
condition for quenching. 

}» We were recently afforded an opportunity of inspecting 
an electric muffle furnace working on the above described 
principle. Muffle furnaces of the design inspected, we 
understand, have been supplied to the Indian Government 
among others, for the correct hardening of mine drills and 
similar tools. In the earlier designs the axis of the furnace 
was arranged vertically, and the gauges or other bodies to 
be hardened were suspended within the inner crucible by 
means of a wire. In the new muffle furnace, as shown in 
the accompanying engraving, the axis is horizontal, the 
reason being that, with heavy objects such as mine drills, 
there would be some risk, were the furnace vertical, of 
dropping the article against the furnace end and knocking 
itout. Asit is, the point of the drill can be inserted through 
the door in the furnace end, and the body supported 
externally. In the earlier furnaces the crucible contained 
a mixture of molten salts, in which the gauge or other body 
was immersed during the heating. The change of position 
in the new furnace has led to the abandonment of the salt 
bath, and as a consequence the article takes a somewhat 
longer time to reach the decalescent point than formerly. 
Nevertheless, the current consumption is comparatively 
small. For example, a furnace of the type illustrated, having 
an internal chamber measuring 12in. long by 4in. in 
diameter, consumes, we are informed, 1400 watts to reach 
a temperature of about 1000 deg. Cent. The heat losses 
are small on account of the high insulating properties of 
the lagging used. 

The owners of the Wild-Barfield patents are Automatic 
and Electric Furnaces, Limited, of 6, Old Queen-street, 
Westminster, S.W. 1. They emphasise the fact that the 
adoption of the pyroscopic detector, with any type of 
furnace, ensures the finest possible grain in the steel, and 
prevents it from being overheated. In this connection it 
may be noted that the inventors are now applying the 
detector to gas-fired furnaces, and have achieved successful 
and promising results in the application of their electrical 
furnace to the normalising of steel in the earlier stages of 
the manufacture of gauges and similar objects. 








CONSIDERABLE attention is being devoted by the Central 
Powers to the mineral resources of Serbia. A writer in 
Metall und Erz gives an extended description of the ore- 
producing districts of that country. The discussion is 


mainly geological, but the industrial value of the ores is 
shown by chemical analyses, &c. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment ie not illustrated the Specification és 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
py —_ 25, Southampton buildings, Chancery-lane, W.C., 
at 6d. ; 

The date firet given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


115,958 (10,451 of 1917). July 20th, 1917.—WarTER-TUBE 
Borers, John Thomson, 39, Rosslyn-crescent, Edinburgh. 
Tuts invention relates to water-tube steam boilers of the type 
in which steam is generated by spraying water under pressure 
into heated tubes through detachable nozzles at their ends, the 
object being to ensure that the spray issuing from the nozzles is 
not subjected to any choking effect from surrounding water. 
As shown in Fig. 1, each inclined steam generating tube A is 
provided at its upper end with a metallic plug B externally 
tapered so that it can be driven or forced into the tube end. 
Each plug is provided with one or more orifices C, preferably so 
dagel: that the spray of water issuing therefrom is given a rotary 
motion in addition to a translatory motion, thus ensuring contact 
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with the hot interior surface of the tube A. Each plug B is 
provided with a tapped or screwed hole D, so that it can, when 
desired, be readily withdrawn by means of a drawbolt. The 
ends of each steam tube are, as usual, connected to headers E 
and F. As shown in Fig. 1, the lower end of each front header 
E is connected to a transverse water drum G, whilst the upper 
end H is closed. The upper end J of each rear or back header F 
is connected to a steam receiving drum K, whilst the lower ends 
are connected to a drainage drum L, the latter being in com- 
munication with the water drum G, so that water accumulating 
in the former, beyond a predetermined amount, can by means of 
an auxiliary pump be transferred to the latter, the connection 
between the pump and the water drum being controlled by the 
usual check and non-return valves.—May 30th, 1918. 


INTERNAL COMBUSTION ENGINES. 


110,541 (12,434 of 1917). August 29th, 1917.—OvEeRHEAD 
Vatve MecuanismM, Jules Louis Didier, 26, Parc de Mon- 
tretout, Saint Cloud, France. 

This invention provides an internal combustion engine in 
which the cam shaft and the pivots of the rocker arms are 
mounted in a light metal casing which is fixed on to the cylinder 
head in which the valve rod guides and valves seats are formed 
in such a way that the cam shaft and the rocker arms can be 
removed with the casing without displacing the valves. A 
represents the liner and B a cylinder of aluminium forming the 
cooling water jacket. The upper part of this jacket, which can 
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be easily smoothed or trued, carries a cover C of cast iron, for 
example. This cover carries the guides D and E of the valves F 
and G. It is provided with suitable inlet openings H and exhaust 
openings J, and with a screw threaded orifice intended for the 
reception of the spark plug. A casing K of light metal carries 
the cam shaft L and the spindles of the tumblers or rocker arms 
M and N;; it is fixed to the cover so as to be capable of being 
easily detached. A cap O covers in the upper part of the casing 
and its removal allows of the examination of the valve 
mechanism and the adjustment of the parts.—May 30th, 1918. 


GAS PRODUCERS. 


112,942 (1114 of 1918). January 19th, 1918.—WatTER Gas 
Propucer, Société d’Exploitation des Appareils Rateau, 

41, Rue du Colisée, Paris. : 
This is a water gas producing plant in which the fuel in the 
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erator is alternately submitted to a blast of air and then to a 
last of steam for the uction of the . The inventor 
employs a steam accumulator connected to the exhaust =< & 
steam engine, or to the pipe for leading the steam to gas 
generator, so that the steam is supplied to the generator during 
the gas production stage of the when the engine is 
topped. The method of working is as follows :—At the com- 
mencement of a run, the fan C driven by the turbine D blows air 
into the producer A for, say, three minutes, the cock J on the 
pipe B being open. The ted which contains a large 


amount of nitrogen, is discharged into the pemagy oped throug! 
a pipe K at the top of the producer. During this period 
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turbine D exhausts into the accumulator G, where the steam is 
stored, the cock I being closed. At the end of this period the 
cock J is closed and the cock I is opened. The accumulator 
thereupon ceases to receive exhaust steam from the turbine D ; 
on the contrary, the accumulator G now supplies steam to the 
producer through the pipe H, with the t that water gas is 
generated in the producer. The accumulator G is designed for 
a certain pressure above atmospheric pressure, it being necessary 
to overcome the resistance of the column of coal in the producer. 
At the end of a certain time, four minutes, for example, the cock 
lL is again closed, and the fan C is set running by admitting steam 
to the turbine again for three minutes, and so on. Normal 
working is thus established by alternating periods.—May 30th, 
1918. 
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LOCOMOTIVES. 


116,017 (14,886 of 1917). October 15th, 1917.—FEED-waTER 
Heater, G. and J. Weir, Limited, Holm Foundry, Cathcart, 
Glasgow, and another 

This invention consists in putting and maintaining the feed 
tank of the locomotive under super-atmospheric pressure by 
forcing air into it, and in placing a surface feed-water heater 
between the feed tank and the feed pump, ¢.e., on the discharge 
side of the tank and the suction side of the pump. By this 
device the water is delivered to the pump at a pressure ; and 
hence the objection due to the effect of the high temperature 
upon the working of the pump isovercome. The drawing shows 

a locomotive so fitted. C is the feed tank which is closed, and 

which is stayed to withstand a pressure of 15 lb. per square inch 

above atmosphere. E is a steam jet injector by which air is 


N° 116,017 















































forced into the feed tank to raise and maintain the 

therein to the desired amount. B is the surface feed-water 
heater and A the feed pump. M is the pipe connecting the feed 
tank with the feed heater, and N is a pipe connecting the feed 
heater with the suction of the pump, so that the pump draws its 
water from the tank through the heater. O is the feed-water 
discharge pipe from the pump to the boiler. P is the steam 
supply pipe to the _. Q is the exhaust pipe from the pump 
to the heater, and D is the main exhaust to the heater. isa 
pipe connection to convey live steam to the injector, and H is a 
pipe connection to convey exhaust steam to the same. V is a valve 
which allows either live steam or exhaust steam to be supplied 
to the injector.— May 30th, 1918, 


MACHINE TOOLS. AND SHOP APPLIANCES. 


115,983 (11,493 of 1917). August 10th, 1917.—Cuxuoxs, 
Samuel Schofield and another, Russell-road, Southport. 

In this chuck or work carrier for machine tools A is a tubular 

work carrier in angularly recessed rings B. C are angle 
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sha, rings, one flange or part of which lies within the 
pe pore of thie rings B ; D are the gripping jaws which 
fit and work in radial apertures_in,the flange of the rings C. E 
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are the inclined curved parts against which the outer ends of the 
jaws or tools D lie, and which operate upon these jaws or tools ; 
and F are the apertures in the “ work ” carrier cylinder or tube, 
through which the jaws or tools D extend. The main supporting 
bearings are marked H. These are mounted and carried from 
the of the machine. The work cylinder has a flange X on it, 
which is fastened to and driven by the driving motion of the 
machine. The tube A revolves in the direction of the arrow, so 
that the outer end of the tools or jaws D will be normally 
ressed on by the inclined surfaces of the recesses E of the rings 
lhy 





the horse-power of internal combustion engines for aeroplanes. 
The supporting structure comprises end uprights A braced 
together ; rigidly attached to the tops of the uprights is a hori- 
zontal shaft B which projects at its ends beyond the uprights 
and has suspended from its projecting ends a rectangular oscil- 
lating frame C. Brackets upon the side members of the frame 
C support a transverse shaft D that forms the fulcrum of a beam 
E having fixed perpendicular to it channel iron uprights F, to 
which the engine to be tested carried by a plate G can be bolted. 
Pivoted to the underside of the beam E are screwed rods, 
extending through guides I trunnioned to the frame C and 





, and so force the tools or jaws on to the work aut ically. 
To free the jaws or tools on the work, the rings C are moved in the 
opposite direction to the arrow, they being so moved by inserting 
a tool in holes at the periphery of the rings C.— May 30th, 1918. 


115,892 (11,431 of 1917) August 9th, 1917.—MrtunG 
Macuines, The Robson Machine Tool Company, Limited, 
Union Works, Cutler Heights, Bradford, and another. 

This invention is applicable to that type of milling machine in 
which the sliding table which supports the work is traversed 
throug the medium of a screw driven by a train of gear wheels 
fitted with a hand-operated mechanism, so that the direction of 
movement of the table can be reversed. The invention provides 
the reversing mechanism with a self-locking device controllable 

from the front of the machine, as shown in Figs. 1-3. A is a 

constantly driven shaft carrying the driving wheel B, and C is 

the wheel to be driven. D and E are reversing gear wheels which 

are carried by a plate F pivoted on the shaft A, and the plate F 

is formed with a slot G fitted with an excentric pin H carried by 
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a collar J fixed on the end of a hand-operated shaft K, by which 
the pivoted plate is free to be rocked on its shaft. The shaft, 
with its collar, is made longitudinally slidable in bearings pro- 
vided on the machine framing L, and a hand lever M is fixed to 
the front end of the shaft by which it is free to be drawn for- 
wardly against the action of a spiral spring N, held in compression 
by a collzr fixed on the shaft, while the rear end of this shaft 
carries a rearwardly projecting central pin O to engage one or 
other of two locking holes P,Q formed in the pivoted plate F. 
The driving wheel B is constantly in mesh with the intermediate 
gear wheel D, which in its turn is constantly in mesh with the 
intermediate gear wheel E, and when the plate F is in the midway 
or inoperative position, as shown, the two intermediate gear 
= D,E are clear of the wheel C to be driven.— May 30th, 
1918. 


TRANSMISSION OF POWER. 


115,898 (7368 of 1917). May 22nd, 1917.—E.ecrric Coupiines, 
Sopwith Aviation Company, Limited, Canbury Park-road, 
Kingston-on-Thames, and another. 

This is an electric coupling comprising an open-ended cylinder 

A with means B for securing the lead within one end, and a 

hollow plunger C within the other end. A spring H is provided 

between the inner end of the plunger, and an abut:nent E within 
the cylinder A. Perforations F D are provided in the cylinder 
and plunger, and these holes are so placed relatively to one 
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another that when the plunger C is pressed outwards by the 
spring they are excentric. To engage the wire X with the 
terminal the plunger C is pressed inwards—in relation to the 
cylinder A—until the holes D and F eoincide, when the end of 
the wire is introduced. The pressure on the plunger is then 
released, which allows the pressure of the spring H to operate to 
cause the holes D and F to endeavour to assume an excentric 
relation to one another, and thus produce an effective grip on the 
wire X, the intensity of which will depend upon the strength of 
the spring.— May 22nd, 1918. 


MEASURING AND TESTING INSTRUMENTS. 


116,045 (19,292 of 1917). December 3lst, 1917.—APPARATUS 
FOR DETERMINING THE HoRSE-POWER OF ENGINES, Dud- 


provided above and below the guides with lock nuts and 
wheel nuts L ; by these means the beam E can be tilted to any 
desired angle to the frame Cat which it is desired to test the 
engine. The frame and the parts carried by it are very accurately 
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balanced about the fulcrum shaft B ; the weights of different sized 
engines need not be taken into account, as they are in all cases 
mounted centrally on the frame. To confine the movements of 
the frame within reasonable limits, or to lock it in osition, rods 
M projecting from the bases of the uprights A pass through parts 
of the frame, and are fitted above and below with slack nuts N, 
as shown. O is a rod or strut mounted on the platform or table 
of a weighing machine P. Q indicates an engine fixed to the 
uprights of the beam which is locked in the horizontal position ; 
R is the engine propeller. If the engine is running, the frame 
will tend to turn on the shaft in a direction contrary to that of 
the propeller, and as the thrust of the frame will be transmitted 
through the rod O to the weighing machine, the torque of the 
engine can be ascertained and its brake horse-power determined. 
—May 30th, 1918. 


MINES AND METALS. 


115,866 (5072 of 1917). April 11th, 1917.—Execrric Furnace, 
Henry Arnold Greaves, 25, Raven-road, Sheffield, and 
another. 

This is an electrically heated furnace in which the heating 
medium is placed externally to the crucible or chambers to be 
heated. Thecrucible A is placed in achamber B having walls of 
refractory material, and the chamber is provided with a cover C. 
This chamber is surrounded by another wall Deconstructed of simi- 
lar material. The intervening space between the chamber and the 
surrounding wall is divided into a number of ducts or channels 
E by means of transverse or radial partitions which may be made 
of chromite, carborundum, or other highly refractory material 
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which is electrically conductive when hot. The ducts are filled 
with an electrical resister material capable of withstanding a 
high temperature without disintegrating, and which act as the 
heating element. The ducts communicate with the space F 
underneath the crucible chamber, which space is filled with the 
same electrical resister material as the ducts. Passages or 
channels may be provided in the walls of the furnace for charging 
and replenishing the electrical resister material in the ducts. 
The electrical connections are made by means of a number of 
electrodes G which pass from the exterior of the furnace into the 
ducts.— May 30th, 1918. 


MISCELLANEOUS. 


115,940 (9045 of 1917). June 23rd, 1917.—Process oF 
REMAKING Parer, John Galloway and another, Portobello 
Paper Mills, Portobello, Midlothian. 

This is an improved process for utilising waste paper for 

remaking into white paper. The waste paper is boiled in, say, 

70 to 72 per cent. caustic soda under a pressure of, say, 35 Ib. to 

40 Ib. per square inch. The material remains in the boiler under 

ressure for, say, four hours. At the end of this period steam is 

Geum off, and the waste paper is thoroughly washed with warm 

water. The boiler is then drained off. In order thoroughly to 

disintegrate the material, and separate the ink from the py ma 
the boiled waste paper is put into a breaking engine A, B and 
again washed thoroughly with cold water for, say, two hours, 

and is then pumped, by means of the stuff pump C, through a 

delivery pipe D into an overhead chest E, with agitator F. 

From the chest E the stuff is run over the presse pate which 





bridge Ironworks, Limited, and another, Stroud, Gk ter - 
shire. 


ists of strainers and washers G in which the pulp is drawn, 





chest E to the strainers G by means of a trough H having a sand 
trap I. From the strainers the stuff runs along a chute J, and 
passes over drum washers K, which are covered with very fine 
mesh wire cloth, and the water and small impurities, such as ink, 
go through the machine to a trough M, whilst the fibre is retained 
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and passed on to the storage tank L. From the tank L the 
material is on to the breaking engines or bleachers. 
After the bleach has been added the ink or other colour has quite 
disappeared, and the bleached material may then be treated in 
any manner preparatory to being run over the paper machine. 
May 30th, 1918, 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 





On each of four of the patents given below £11, and on each 
of the remainder £5, have been paid in renewal fees. 





No. 16,014/13.—Automatie fire-arms. Relates to cooling and 
lubricating devices, and consists in surrounding the barrel by an 
oil jacket which communicates with the chamber by a capillary 
bore. At each discharge oil is forced into the chamber by the 
action of heating and expansion. If a larger hole is used it is 
provided with a valve. Krnka, J., Lower Austria. Dated 
August 14th, 1912. 


No, 16,058/13.—Electric incandescent lamps. Battery lamps ; 
cut-out arrangements ; holders. A miner’s safety lamp hes a 
bulb pressed by a contact spring against a second spring or 
ainst the lantern wall, so that when the bulb breaks the spring 
lifts the lamp, engages the holder, and short-circuits the lamp 
through the spring. A fuse may be provided for breaking the 
circuit permanently on fracture of the bulb. The fuse, which 
may be of lead or other metal melting below the ignition point of 
fire-damp, is enclosed in an air-tight casing formed, for example, 
by casting. Ina modification a resistance may be inserted in the 
circuit to reduce the current on fracture Faerber, F., Germany. 


No. 16,250/13.—Cigarette making machines. A band for 
machines of the continuous rod type is endless in the direction of 
the warp and, by unequal spacing of the warp threads, the 
middle is more closely woven, but is not thicker than the edges, 
so that the longitudinal folding of the band to form a tube is 
facilitated. Wehner, G. M., Germany. 


No. 16,295/13—Spray producers. A spraying nozzle com- 
prises a cone portion, the passage of which leads to a spiral 
passage running on the outside of the cone to increase the 
number of revolutions of the issuing liquid. A conical cap 
provided with an outlct is screwed on to the body, the position of 
which regulates the quantity of liquid , and the fineness 
of the spray. Lechler, P., Germany. ated August 21st, 1912. 


No. 16,298/13.—Subaqueous audible signalling. The receiv- 
ing microphone is mounted in a casing, which can be protruded 
through the ship’s side, or withdrawn into a close-fitting 
chamber. The casing may have a stream-line shape in cross 
section. A water gate may be provided to enable it to be 
removed from the interior of the ship. The chamber may be 
sound-insulated with respect to the ship. Signal Ges., Germany. 
Dated July 29th, 1912. 

No 16,318/13. Retort furnaces. A vertical retort or coke 
oven for the manufacture of gas and coke is heated by horizontal 
flues in the side walls connected at both ends to reversible 
regenerators, through which the gases flow in a horizontal 
direction. Koppers, H., Germany. 

No. 16,376/13.—Coin-freed apparatus ; hiring telephones. 
Relates to prepayment devices for subscribers’ stations in 
telephone systems, in which a coin must be inserted before the 
apparatus can be actuated for the purpose of setting up @ con- 
nection, and in which the coin can be returned if the wanted 
subscriber’s line is engaged. According to this invention three 
co-operating levers are employed, one of which is set by the 
inserted coin to effect the requisite circuit chang’ Siemens 
and Halske Akt.-Ges., Berlin. Dated July 17th, 1912. 

No 16,380/13.—Electric indicating instruments. In 4 tele- 
aph receiving instrument a pencil of light from the lamp pro- 
jects an image of a thread stretched between the poles of a magnet 
through the lens 5 ee on to @ photographie recording strip in 
the casing. The frame carrying the thread is adjustable by 
screw. The thread is fitted in a slit sleeve, and its tension is 











This apparatus has been specially designed for determining 


by suction, through very fine slits, whilst any large gritty or 
fibrous material is left on the top. The materia] is fed from the 


adjustable. Lorenz Akt.-Ges., C., Berlin. 
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Assistant Railway Tele- 


GRAPH ENGINEER REQUIRED for the 


oR Ceylon Government Railway for two years’ service, 
a 


with ible catencen. year for 
first year and a year Free * 
Candidates, who must be q alified Electrical Engineers, 
with a thorough knowledge of ‘Railway Tel hs and Tyer’s 
Tablet System, and uaintat with Telephony, should 
apply at once by letter, civing full ¢ details of onenecneae: and 
experience to the ag kd AGENTS FOR THE COLON 


4, Millbank, London, 5. 


Ministry of Munitions. 


DEPARTMENT OF MECHANICAL 
RANSPORT. 





TECHNICAL FUCA... _{Freteenicmall REQUIRED 
with a sound knowledge of Engineering Workshop Practice 
vithin. Newall limits, metallurgy and industrial chemistry. 
Some ing-office experience desirable.—Apply, giving de- 
tails of exparenen, stating age, salary required. and forwarding 
copies of diplomas and recent testimonials, to the DIRECTOR 
of MECHANICAL TRANSPORT, 1, arn ee 
8.W. 1 


Ministry of Munitions. 


seed =r OF MECHANICAL 
ANSPORT. 





MECHANICAL BNI anni REQUIRED with . 
sound practical knowledge of engine. Chassis and Gear- 
Design for Cars, Lorries and Caterpillar Tractors, petrol sad 
a driven. Apply giving details of experience, stating 

to ae Dit .and forwarding copies of recent testi- 
monial the DIRECTOR OF MECHANICAL TRANS- 
1, Gresvenor-place, No one e on 
rie work or resident more than 10 miles away = be 








engaged. A 
I'o Invalided Officers and 
SOLDIERS. 
The following VACANCIES now exist in :— 
(a) Duty 
Allowanes. 
Colony. Appointment. Salary. oeee 
(See note 
below) 
Federated Pemetg@toren tapes. 
Malay States A, .) £380—15—£410 (a) £80 
ma “4 “Bup £50—15—£480, (a) £75 
” rng Telegrap En: 
gineer (Rly.) . £360—15—£480' (a) £75 
0 Asst. Telegraph En- 
gt oo E £360—15—£480 (a) £75 
” Engineers, 
P.W.D. .. =. £360—15—£480, (a) £75 
gineer . «| £30—10—£390 (a) £75 
+ Asst. neers 
(Railway) £360 (a) £75 
Survey Map 
Draughtsman £300-—10—£400 (a) £60 
Straits .. Asst. Engr. (Civil 
me Municipal £3%0—15—£480 (a) £75 
Ceylon .. ../ Are -| £025 £350 == 
Trinidad “Ifaseivete Secretary 
and Mathematical 
Instructor £300 _ 
Gold Coast .. Loco. ughtsman 
and Instr. (Rail- 
way).. .. .._.., £30—10-£400;  (b) £60 
” Asst. Telegraph En- 
gin -. «+ «., £HO0—-10—£400, (b) £60 
Nigeria.. .. Asst. Loco. Supdt £300—10—£350 (b) £60 
” Asst. Accountants 
and Storekeepers 
(Rly. and Colliery) £300—10-£350 (b) £60 
Sierra Leone Railway Traffic 
as Sion 1 eng £225—10—£275 (b) £36 
Ugan .- Sub-Telegraph Engi- 
neer.. .. .. .. £200—10—£500 _ 


Free first-class passages mages ovided and free quarters. 

Duty auowsnes ona 7 and War mus, where shown above, are 
pid only bern actually on service, and War Bonus only to 
those supporting dependents at home. 

TECHNICAL TRAINING AND EXPERIENCE 
ARE ESSENTIAL. 

Candidates should apply by letter, stating briefly their 

pcg cage and the phvsical isability for A roi The 


from the to THE Le bal J a shad T 
COLONIES. &. 4. Hilltenke London. 8.W. 1 
Dam un § 
[he Crown Agents for the 
Colonies, gas half of the Govern- 
ment of Nigerix, Evite TENDERS for the 


SUPPLY of TWO SECOND-HAND SCOTCH 
iene awe CRANES, length of jib 40ft., to lift 3 tons or 
therea! 

Tend which must be accompanied by full particulars of 
the Cranes offered, but need not be on o ticular form, 
should be delivered * the CROWN AGENTS FOR THE 

OLONIES, 4, Millbank, 8.W. 1, not later than noon on the 
23rd July, 1918, in an rt marked “ Tender for —, 





MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 
Priacipal: J. C. M. Garnett, M.A. (late Fellow Trin. Coll ) 
View Principal: E. M. Wrong, M.A. (Fellow Magdalen Coll., 

xford 


The Session 1918-1919 will open on 3rd October. Matriculation 
and Entrance Examinations will be held in July and Sep- 
tember. Matriculated students may enrol for 1918-19 from 
lst August, 1918 and if under 18 years of age are eligible for 
membership of the Officers’ Training Corps. 


DEGREE COURSES IN TECHNOLOGY. 


The Prospectus gives particulars of the Foe eg leading to the 
Manchester University degrees (B.Sc. and M.Sc. Tech., 
in the Faculty of Techasloey, is the Ft Vepartmonts :— 
mpon apical ENGINEERING (Prof. G. G. Stoney, 
ELECTRICAL ENGINEERING (Prof. Miles Walker, 
SANITARY ENGINEERING (including Municipal En- 
nee! 
THE CHEMICAL Long niet a 
Chemical Technology, Bleaching, 
Manufacture, inting, Paper-mak 


Industries, Meta mrEY Fue! " 
TEXTILE INDUSTI RI MINING, ARCHITECTURE. 
PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 


ADVANCED STUDY AND RESEARCH. 


The College oratories and workshops, 
equii  erith full-sized HA. apparatus, including 
machin _ es specially constructed for demonstration and original 
researc 


including General 
eing and Dyestuff 
. Fermentation 


Pet 








PROSPECTUSES OF UNIVERSITY COURSFS OR OF 
PART-TIME COURSES SENT FREE ON wanieine mew 


———— 
leacher. — Wanted, a Whaole- 
TIME TEACHER OF MATHEMATICS a the LOC 
War Substitute in the Junior Technical Baer at the L.C 
School of eof ce aie and Navigation, High-street, P: 
Preference will be given to Spoon having engineer 7 oo 
ener Salary at rate of @ year, accoraing to 
ualifica: 
e Apply t re ite the EDUCATION x ty (T. 1), Education 
Offices, V: ia Embankment, W.C. ‘Stam: addressed 
—— candies B seeceeret A a wee particulars, will 
fee aby Pecan ely y 11 a.m. on a 





then be sent. 
15th July, 1918. Canvassing disqual) 87 a. 


The University of Sheffield. 


SESSION 1918-1919. 
W RIPPER, C.H., D.Eng., D.Sc., 
M. Inst. C.E., J.P. 
DEPARTMENT OF APPLIED SCIENCE, 


ae st 
FACULTIES OF ENGINEERING AND 
METALLURGY. 


Vice-Chancellor : 


PROFESSORS IN THE DEPARTMENT. 


Mechanical Engineering ¥e ee. C.H., D. Eng., 

Metallurgy OS PORT: * 0. ARNOLD, D.Met., PRS. 

Mining nage highaitme a” ip E. ARMSTRONG, M-Sc., 
PM Inst. C 

Applied eomtesy . L. T. O'SHEA, M.Sc. 

Mathematics . . A, H. LEAHY, MA. 

OO eee is 7A ee . 8c, 

Cheatetry |. << oe NNE, D.Sc., F.R.S. 

Geology W. G. FEARNSIDES, M.A. 

Electrical AR Tag E. H. CRAPPER, B. Eng., 
M1 E.E. (Lecturer). 

Civil Engineering .. J. HUSBAND, a Eng., A.M. 
Tnst. C. 7 (Lect 

Glass Technology .. .. ., TURNE R, D.Se. 
fa. 5 


The subjects in which courses of study are nl ied include 
Engineering, Metallurgy. Coal Mining, Applied Chemistry, 
Lae yer erorendin emg Chemistry, Geology, Glass Technology 
an 
The DEPARTMENT of i pe ym are 
in Civil, Mechanical, Electrical and Chemical ing, and 
students specialise ‘jn one or other of these teapehes in the 
third year of their course. The oer in Engineering extends 
over three years and prepares egree Bachelor of 
Engineering (B. Eng.) or for the * associateship of the Uni- 
versity in Fngineering. Special three years’ courses are 
arranged for Works’ pupils, who come to the University from 
works in Sheffield, or from other centres, taking six months’ 
study at the University, and six months’ practice at the works 


each year. 

The wvGPARTMENT OF METALLURGY includes (a) 
the Metallurgy of Iron and Steel, and (yy the Metallurgy o! 
the Non-Ferrous Metals The course in Me wwe extends 
over three years, and prepares for the degree of chelor of 
Metallu (B.Met.). or for the Associateship of the Univer- 
sity in Metallurgy. The equipment of this + as iteaanser sa is on 
an .sxcoptionally complete eand ract: 

of the DE ENT OF COAL MINING 

‘our here Diploma course, consisting of 
woe apd six months ata colliery. 

re) 


AP Fae = CHE MISTRY- deals 
satally with the subjects relati sake h various branches of 
Coat ba and of the Coal and Coke Industries. 
ART T OF GLASS TECHNOLOGY 
‘a ~ Seaaee course requiring systematic study of Nhe 
science and practice of Glass Manufacture for a od of 
years, and (b) Part time ana 5 gone courses. 
REFRACTORIES provides 
vee courses of instruction and opportunities for research 
blems connected al ta application of refractory 
pa to industrial pu 
The LECTURE COURSES of of all the Departments are supple- 
mented by Practical Training in Laboratories, Workshops and 
Foundries fully equipped for the purpose of advanced scientific 
teaching, investigation and research. 
Part-time courses are dessa for students who desire to 
take special “she of any of the regular courses. 
The LECTURE COURSES commence 2nd Uctober, 1918. 
The TECHNICAL LABORATORY COURSES commence 
23rd September, 1918. 
W. M. GIBBONS, 


includes a "three or for 
so months at the Universit 
e DEPARTM 








186 Registrar. 
_ THE ‘ 
University of Liverpool. 
SESSION 1917-18. 


SUMMER TERM COMMENCES 23rd APRIL. 


FACULTY OF ENGINEERING. 
Deas—J. WEMYSS ANDERSON, M.Eno., M.Insr. C.E. 


Proressors anp Lecturers. 





ENGINEERING. 
Harri — Professor— W. H. Warkinson, M.Eng., M. Inst. 
C.E ech. E., M.LE 
Lecturer in Strength of Materials—W, Masox, D.Sc., Assoc. 


M. Inst. C.E. 

ELECTRICAL SESE BEING. 
David Jardine Professor—D. W. Marcuaxt, D.Sc., M.1.E.E. 
Lecturer in Municipal Electrical Engineerin; — Associa te 

Professor A. Bromiey Hoimes, M.Eng., M. Inst.C.E., 
M.1.E.E. 

CIVIL ENGINEERING. 
Professor 8. W. Perrotr, M.A.1I., M.Inst. C.E. 
a in Railway Engineering— Assoc iate 

Sir J. A. F. Asprvatt, M.Eng., M.Inst.C.E., tat Z 
i in Municipal Engincering— 

J. A. Brovie, M.Eng.. M. Inst. C.E., M.I. M 
Lecturer in Dock and Harbour Riineering — Associate 

Professor A. G. Lysrer, M.Eng., P. Inst. C. Pf 
ie ee Engineering Geology—J. Vincest Exspex, 
os - Dock and acters Construction—T. R. 


Wiito Assoc. M. 
NAVAL ARCHITECTORE, Aaa caac mag Professor— 
‘ .» R.C.N.C., ,M.Inst. N.A. 


fessors - ‘Lecturers in 


AN SD “REF FRIGERATION.— 
. Inst. 


Professor 

Mech. E. 
te Professor 
h. E. 


Naval Architecture and Enginee 
sigs AND DRAWING 

A an eran ie Wemyss ANDERSON, M. Eng., M 
MATHEMATICS.—Professor F. 8. Caney, M.A. 
PHYSIOS.—Lyon Jones Professor—L. R. *Wicperrorc: z, M.A. 
me x 2 abe ‘—Grant Professor—E. C. C. Bary, M.Sc., F.R.S., 


FI 
The Spe scial Matriculation Examination, or the Entrance 
Examination, must be passed to secure admission to courses 
of instruction in the Faculty. 
The Prospectus of nes Faculty may be obtained on applica- 


tion to the undersigne 
EDWARD CAREY, 
58 Regi stray. 


Newry Technical Instruction 


COMMITTEE. 

The Committee REQUIRE the SERVICES of a TEACHER 
of MECHANICAL ENGINEERING and Allied Subjects at 
a commencing salary of £160 per annum, rising to £180, with 
war bonus of 

Further particulars, giving d 
duties, may be obtained on, and srotuasioet stating qnali- 
fications, age train —— and e ae be the 
undersigned before the "17th August, 1918. 


t. HOLDEN, 
Principal and Secretary. 
204 a 


Portsmouth Waterworks Com- 
x 


NY. 

The above-named Com eeu RE the SERVICES, 
early a8 possible, of RESIDENT WORKS SUPERINTEN. 
DENT to take permanent pent (under the En 

General’ Manager) of a large veten of their 


— a ee Pumping Machinery (* Worthin 
and a ¢ Bods, Reservoirs, “Springs, incidental 
Works eed F wk on 

The applicant appointed must be well qualified to carry out 
the duties of the appointment, skilled and tactful in the 
management of men, of whom he will usually have about fifty 
under his charge. 

8 — per annum, with good house and garden free of 





Aditi +. + 





nen aha School, 





rent and rate: 
“Applications, stating age and experience, seereaentes by 
or 


arked 
“Sw Pa ac mage ), and stating the pay ay date at which _ 





of Oxford. 


ty, 
Ci ANTED IMMEDIATELY for the * Govage Pum; 
tation at Littlemore, three miles from Oxford, a SE NI 
ENGINEMAN to work under the Resident Engineer. 
Wi peli eo town to gar eek, 
A house on the site is provided rent free, with coal, 


light, &c. 

ered applications, endersed <Fumeing 3 nye stating 

3 and previous experience, must reach the Ci = ot 

= Hall, Oxf xford, on or before Thursday, Sg 18th July 
naeb, 


Candidates must be joctigtile for military service. 


ted 3rd July, 166 





Bereugh of | Neweastle-under- 
ELECTRICITY SUPPLY DEPARTMENT. 
PLANT POR SALE. 


Two 50 B.H.P. Stockport Gas Engin es (Town pa rmy coupled 
to two 30 K.W. E.C.C. shunt-wound Dynamos, 220 to £00 volts, 
together — with spare armature, eg tanks ye black 

slate d, with switches and 





meters, 

The dynamos are at present coupled in series: across the 
460-volt, three-wire supply, and the sets, which are in good 
mnning order, may be seen on load at any time by appoint- 


ent. 
Further particulars may 3g obtained from the undersigned, 
A. J. C. DE RENZI, - 
- tion Electricity Works, Engineer and Manager. 
orporation Electr! or! 
len castl Staffe 205 


Wanted by by Firm on South Coast 


Hise, 0 Munitions wert “tga JUNIOR 
psu one of whom be used to Jig and 
ood’ wages plus war —, Shop experience 
9 theoretical iy i — a The - —— be 
permanent ones.—Applications, ing age and experience, 
should be made at your nearest No. Aisha. N Exchange, men- 
tioning “‘ The eer” 5632. No ene at feeeent 


on Government mek will be en; 
W anted, Ex caanaed Man to 
SITIONS of CHIEF DRAUGHTS- 


hep ik bt 
MAN an Must be thorou ly 
oe Be with Att vdesutic ny Out Mill Machinery and able 
tt out Prices and Specifications. No one already eu —y a 
vernment work need apply.—Address, stating age, experi- 
ence, and Hang aise Ds “The Engineer” Office. om- 
mencing salary £260. 223 a 


Wanted, First-class Jig and Tool 


DESIGNERS for Aeroplane Engine Work, London 

trict. Noone engaged on Government work or living 
tee 
ilson 








N.W. dis 

more than 10 miles aves need = ply. Pn paged statin, 

eee and salary e x 9889, c.o. A. J. 
Ltd., 154, 1S anane wer London, Eo. L 


anted Immediately for Mid- 

ND Firm nenmnend on ante sper work, JIG and 

TOOL DRAUGHTSMAN CHECKE Good sal and 
prospect for suitable man. No person eae on Government 
work will be a me = So ag a to your nearest Employment 
"and No. AS423. 7824 


ai 











Wanted, Engineer with Recent 


experience in fixing P.W. ices on Plate Work, 
Flanging ood Riveting, No one al ly employed on Govern- 
ment mek will be aet-r ) Aaa your nearest Emp! 
ment Exchange, mentioning ‘ gineer ” and No. Agha. 


Vee: rE with Recent 


experience of Manufacturing Methods and Rate 
ing on Locomotives. No one al: ed on Govern- 


enn ¢ work will be pe A ply to yout” nasrest Employ- 
ment E “the and No. Ashi 














we Engineers with Good 


experience on Gun Forgings, nr special training on 
Costs of Manufacture. ae one already mployed on Gamera 


ment work will be e: ed.—Appl our nearest Emplo’ 
ment Exchange, monties ioning “* the ye, Jou and No. Agar. 
Wa: an ted, Sound Practical | 
KER (Mechanical or Chemical Man pref arrest), 
wines INVEST a about. it £500, join another similar ‘Worker, cow 
e' y. 
e plant My po erected at cost many wane Hg 
recover Tin frem waste scrap by secret and stan ee 
throug Iti Returns :—Ont of all pro- 


no’ 
ee handsome salary. Security if wanted.—Address, 
281, “The Engineer ” Office. 21s 


Wanted, Steel Works Chemist 


to TAKE ame of Steel Smelting, with a 30 cwt. 

electric furnace. No one at present on Government work will 

be rae opr to your nearest Employment Exchange, 
and No. A5666. 224 a 




















anted, Lady Tracers, London 


N.W. district. Appli end a speci of their 

work. Noone engaged o: i ommans work or living more 
than 10 miles away need rap. a. stating se ~ tas 18h 
Wilso’ 


Ciichenwelbrond, Leadon, “ec. i. pees 
anted, - Thorou. aoauie 
on 


Mechanical ‘ace yo soar 
ing work in London office. Reply, stating & age, — expected, 








experience and when at aa ‘0 person a ye on 
Ss work iS sese-con apply.—Address, in first ——- 249, 
eer” 





raughtsman, — ble, Expe- 
RIENCED np REQUIRED by Con- 
trolled Firm in the Midlands. Must be a specialist in Portable 
Railways and Rolling Stock for same, with a thorough 
peering of —* and estimates.—Apply, giving full par- 
es of experien lary, and when at liberty, to the 
caress Ipmgiorment 3 Exchange, mentioning “The Engineer” 
and number 173. Nobody at present on Government work 
will be employed. 173 a 





htsman + uired to Take 
onl oat ot Coal Washery: ya = Place to 
oe The Enmincer” Dihice. 





Len sper Wanted, Accus- 


yond te Tool Design, capable of Iaying-out tools for 

on work, also to have 

experience with jigs and general production methods. Works 
few miles north of London. No perso y on Government 
work will be engaged.—Apply to pst nearest Em ployment 








A2.6 Opportunity Exists for a 
iteel Construction Designer to ACQUIRE a KNOW- 
LEDGE of REINFORCED CONCRETE in a Reinforced 
Concrete Specialist = —Write Box 4402, c.o. Brown's, 39, 
Tothill-street, S.W. 1 258 a 


(\ase- Hardener.— Expert 


WANTED. Used to Carbon and High-speed Steels, 
Hoy! Cutters, &&c., oapee Heat Treatment of Steel. Must oe 


No person 
- saan po will be oe —Apply, wting oon 
id salary rail hi Em; 
Tnhangn socmtiontng “The egmerr"snduemberta’ 
(Jom mpetent Engineer and Elec- 
TRI 5 SUE, 4. we Entire Charge of 100 b.p. 
Suction Gas Engine and Electrical Plant, and do necessary 


repairs. | — full particalars of experience and wages 
uld be given.—Address, 200, 
“The eginoe™ Office. 200 4 


Desi ing Engineer for Electri- 

MACHINES WANTED by a Firm in Midlands. 

Must be thoroughly experienced mechanical man, with good 

shop experience. No person already on Government work 

will be engaged.—Apply, stating experience, age, and salary 

Lae nm to your nearest a ment Exchange, mentioning 
‘he Evgineer” and No. A! 264 a 








Wa 














| vig og Surveyor Required by 
—. Riles ag Company; must have first-class 
of Trade Certificate ; some e ectrical knowledge advisable 
— to be ineligible for military service —Address, 232, “ The 
Engineer” Offi 232 a 





anager Wanted in London 
for RECTIFYING and ASSEMBLING large 
oatput ey “SMALL MUNITIONS. Must first-rate Sk 
aniser. State experience and salary.—Address, 288, ‘1 
ngineer ” Office. 388 ry 


hieng Firm of Engineers and| = 
Contractors for Reinforced Concrete Constructions with 
Le interests in Concrete Shipbuilding, OFFER POST as 
CHIEF ENGINEER for their Westminster Drawing-cffice 
to competent Expert Engineer with several years’ practical 


experience.—Adar stating age, experience and salary re- 
quired, to 255, ** Lhe Engineer” Office. a 


aber Manager Required for 


18 pdr. Shell Shops, within 10 miles of Charing Cross. 
vious experience of this munition essential.—Address, 
stating eo -ggmagmaam and salary required to 221, “ = Engi- 


Works Manager Wanted by 
and old-establ: 


ed General Engineering Hb i in 
North of Bacinnd. Must be experienced in up-to-date methods 
of production and have good organising abilities, with actual 
experience in dilution of labour. No one on Government 
work will be engaged,— Address, giving full particulars of 
See, age and salary expected, 239, “The we 7 














Works Superintendent R equired 

Firm in N.W. London district eng: 
‘Air Board ‘contracts. ° 
also age and req 
Government work or residin 


Give full particulars of experience ; $ 
.. No one already engaged on 
more than 10 miles away need 





apply.—Addr 175, ** The Engineer” Office. 75 a 
anted, Experienced and 


pable m1 and TOUL DRAUGHTSMAN, pre- 
ferably with experience of Motor Vehicle Manutacture, 
London district. No person already on Government work 
will be engaged.. — Apply, stating. age, salary, and full particu- 
lars of ing = The Boe! your neares' — tt Employment nae 








date can take up his duties, to 
Chairienn: Portsmouth Waterworks tr and : axgeens 
not later than mid-day on Wednesday, the sth instan 

HERBERT ASHLEY, M_ Inst. EM. Me Mech. E., 
Engineer and Genesal Manager. 

Commervial-road, 
Portsmouth, 

July 3rd, 1918. 





177 





MEN capable of designing and Tools for class 

eering.—Apply, Bg experience te your nearest 
Employment Ex oe ”" and No. 
AXA, Ne perso: 


ving age and ex, ence, and mention “The Engi- 
neer” wed Bo. "ASS49. per 7 975 ~ 


[raughtsman Wanted at Onee 

for urgent GOVERNMENT WORK of the highest 

priority ; London area. Must have had good mechanical ex- 

a, if possible, on the design of Smail Tools and Dies. 
money and permanent situation to right man. 





No person resident more than 10 miles away or already 
employed on Government work will be engage: 


— giving full particulars, to 191, “ The mel 


Dg 





htsman.— Wanted, Ex peri- 
fn MAN for - moti and TOOLS. Central wondon. 
Only those not alread: engayed on Government work and 
residing within 10 miles of the Angel, ——— to apply. 
aoe ite, stating full particulars, to 188, “The — 


[)raughtsman Wanted f for General 
Arrangements of Steam Turbines and 5 oe 
Piants in Power Stations, by firm in the Midlands. No pers 
— on Government work will be engaged. Applications, 
with full particulars of training and experience, stating age 
and _ Salary required, to nye to your nearest ag pg 
e 


"and No. 
[raughtsman Wanted with 


Mechanical Engineering Knowledge and Training, 
North London district. No one at present on Government 
work or a more than 10 miles away will be engaged.— 
Address, 282, ** The Engineer” Office. 262 a 


raughtsmen. — A Controlled 
establishment in the West Riding of Yorkshire, engaged 
on important h priority work, REQUIRE the SERViCES 














of a competent n, with experience in General 
Engineering Work; also experienced Man for medium size 
Machine Tool Work. A RACEK is also RE- 


QUIRED. The above ——- are permanent to reliable 
Sea ie No person ady on Government work will be 
Apply, stating full particulars, to your nearest 

ment change, mentioning “The Rnginenr ead 





fyi Required by an 


Admiralty Department. 
(a). a — — general mechanical engineering 


experi 
(b). With wae repens electrical experience. 

In both cases must capable of preparing full working 
drawings from rough designs mses sketches.—Apply, giving full 
details of training and —— re sala required, and 
when at liberty, to Box 131, filings, 125, Strand, 250 


Jraughtsmen Required for Tem- 
PORARY SERVICE in an Admiralty Department, a 
Boa week, of Marine Engineering being essential. Salary upto 
£6 a wee inclusive of war bonus with ge oge in addition, 

qual —A state age and 
details of experience, to reach ppc No. ers, cia 125, 
Strand, London, W.C. 2, not later than July 3 st. 977 a_ 
—— 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply te 











WHEATLEY KIRK, PRICE AND CO, 
Watling-street, LONDON, E.C, 
ibert-square, Manchester. 
26, Collingwood-street, Newcastle-on- -Tyne Sp 30 











SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &.. 
Pagns II., Il., 1V., XC 


Numerical Index te Advertisements, 
Paes LXXXIX, 








il 





— 





THE ENGINEER 
SS 








Praug ghtsmen Required in Im- 


Tie Fitter ond Turner dy 
ig now e 





POKTANT Munition Works, London area. Those hines, Rane g will 
accustomed to Furnace Design aenaee. No one on Govern- mt Tig, ool —_ A 
= work =. pean more than ten miles avee will be pate hovleage ¢ of J } and 

State experience, age, ‘and salary ag red.—Apply ng as wide ae ae sho} i maa vige 
ne Box 133, "Advertising Offices, 84, Queen ete. — oe bigh-ane oie Re 4 ersmiths ey, Ltd 
London, E.C. 4. t-street, Lo! 

raug htsmen (Two J anes} ()utside Breotors Wanted “for 
— for large Ironworks and Rolling — in ral Engineering, Gov hte gr pot. by firm in 
the Midiands. a eee should give full particu! of ex- | Midlands.—Reply, seatit experience an &e., to the 
perience and must ineligi ble for military enter i to | nearest Employment Ex , menti e Engineer ” 
the — ——o xchange, mentioning ** The = yeaa! 199. No one at present on nit. 4 = re 
neer” and num apply. 


206. No one at present on Goverument 





work will be omeaged. 
htsmen Wanted for Engi- 





Gmith's Mate ¢ zl merman | » 
ED for ks in Blackfriars 
galy men euaploved engaged on important war work. No oo resent | = 





ra 
Drazg’ fewe Works Plant and Equipment ; 
with aa practical shop experience and sound t 


trainieg need No ces oreety on Government work 
be e eigagee aon, y, ag¢, cxperiond:, aud salary 
Peuired ‘our nearest Em mplet ment Exchange, inen tioning 


the Engineer” and No. A: 





Engineers, Several Wanted for 
wing-office Work. Previous office ecg not 
esséntial. Must have good technical knowledge. = r= | 
sepatemee a recommendation.—Apply, stating age, 
vig so to the nearest Employ ment Exchange, men! ening 
ineer” and number No one at present on 
Goreme work will be engaged. 253 a 


First- -class Drau 


QUIRED (also one JUNIOR UGHTSMAN) with ex- 
perieuge of Diesel or Semi-Diesel Marine Engines and their 
accessories. No one on Government Phone will be en, 
State age, experience and salary required.—Apply your nearest 
— Exchange, quoting “Phe Engineer” and No. 





ughtsman Re- 


ay will be ous west mpabelon —Ad 237, 
e The Engine? Ofice. r 27 4 


Pool: -makers (Universal Millers, 









a SoaciEED. — saree W Tool Makers, a Jig 
akers 

of London. No man al already ian Doridene t wo 
need “Exchanges, ai te your nearest Bmplay- 
ment , 4 


1. a 


Hagin eer, A. MIM. E, Desires | 4 


PIE xe WORKS Salary EO h Sarees oon Bs over 
jae ba Senne. ent, Sa ne the 





ngineer Desires ection as 
CHIEF Beijeare prac * of AN weeEs 
bate ee 6 years’ ex! 








ood Mechanical fey 


WANTED by large Controlled Firm in Manchester dis- 
= ast be quick and accurate and detail work. No pe 


dy on Government work will be ongaced —A\ iy, oan 
nia rticulars, to your nearest Em sree change, 
mentioning * *The Engineer” and No. A 


piocteien 5 papd to duetion ‘on 
ordnance, Lom at ani ne! etepinering. , ener- 
getic.—Addregs, 270, “(The Engineer 270 8 


Engines Desires Position as 
ACHINE SHOP FOREMAN; = up in the Lop 

ent ence from last 
The Knginecr” 





facture < 


for satoes P 


parts; excel 





He Draughtsman Wanted for 
London'office. “Must be well up in first-class M: 
Launch work, designs and details.—Address, “stating ge age, 
experience and salary required, 241, “‘ The 

No one at present on Government work or residing x pore 
than 10 miles uway will be engaged. 


Mechanical Draughtsman 
WANTED, with high-grade apne ~ —_ 
automatic mgchine work, Jig, Gauge and special 
progressive, and permanent ition to paitable 1 = 
aot 594, Smiths’ Agency, Ltd., 100, napa, % 


Mechanical Engineering and 
MAINTENANCE DRAUGHTSMAN WANTED, 
with ability to take Out Stresses and Strain: 
neering Works in Manchester district. 
engaged on Government work will be — — 
with’ particulars of age, experience, and salary ae 
your nearest a Exchange, mentioning “'T 
neer” and No: A 





plicant 
5 den, 





“ria 








everal Ex eee Saianieal 
DRAvGESee REQUIRED by a ¥ora} Establish- 

ment on the South Coas' th experience in designing 
Small Interchangeable Parts dee ‘ e already em 
ployed on Government’ work will be —Apply y 
nearest Em ymeet Exchange, mentioning “The — e 
and No. A! 

~ hips 


Draughtsman, eri- 
- i WANTED DeLee Oe Must Ex t 
mows of Iron and Stee Construction. 4 


y on Government — a P bee 5 eh your 
nearest Foployment Exchange, mene ng “The iineer” 
an 





[[\race rs Required in Important 
Munition Works, London area, Must ha previous 
ence. No one on —————— work or living more than 


peur 


Office. 





GENERAL MANAGER. 
Exgineer, Fully Ex xperienced in 


branches of Manufacturing 8, Office and Com- 


POSITION as GENERAL MANAGED. vite “esp sim ter 


Advertii  St-class nara capable of 
su ome ing and controlling a ert fen, Re; 
tition work pre! 


Address, 190, “ The Engineer ” Office. 19 5 





Engineer Seeks Position as As- 








SISTANT WORKS MANAGER or Head Foreman. 
1? years’ experience in general © ineering ge) machine ~ 
Well up in method bya 
2 wof production and capts.— Address, ta 
e one 
ineer .o eee 
ence ; training ; one or gnd di oon bjeman ; 
Pais saskee* by 278, “ The Bi ear Om - 
we iti: om ICE of ging < ¥ 
au jes or oe mg). for Sei 4) 
Beptewber Age y nical terme eaet 1 hey unfit for a x 


meth ¢ and air systems. Good nces. 

E pave ght MA: structural and mechanical experi- 
Hgineer will *y at Liberty 
one “or arene on 





structural, Use.’ to heavy 
responsibility on nodies of m 
salary £300 said bonus. 
Address, 276, “ The Engineer ” Office. 276 w 





ngineer, 27 Years’ Experience, 
SOON FREE. bang ae Public Sohontcad colliaey, 

















peri 
10 niles away will be engaged. State age and salary req b ind ee eck to, stonie, chi ett liery 
pe gh dig -?. Advertising Offices, 84, Queen Victoria. haar vv renin hore The Eaageet. raterenges ; Spoderate splsry. 

wo Hxperienced Mechanical Engineer, r, 30 Years’ Experience |“; 

N: eagoeeatnl oo of men ; past 18 years as Foreman an: 

ence to. applicants with fe rnal couibastign Works anager 5 SEEKS similar POSITION, im gy eer 
engines. age, salary required and amt, Bee near London.— Write, H. ore 
nearest Kemployment EECHADES mentionining * grove, London, N 
and number 170. No ployed on A 3 
already wil! ba onese 170 4 entleman, A.M.I. Mech. E., is 





a ‘ 
W auted, Experienced Rate 
aie FIXE RS on Aero Eneiue work, eens 
oy" xOV' wor! 
vearget Employment Reckenge, maucitaleg “i den 3 ot 

and No, sd No, asta 


Wanted, aero Rate 


FIXERS on Agricult Ngchiney No ong sleaety 
employed on _covernment work will be en; 
mee 4 


your ni nearest E: 
neer” and No. abAIE 


Rate Fixer, Ex =< Man, 


used to high-class Aircraft ~ go) wot aeaur RED 
by Midland firm.—Applicauts x ‘state ience to 
the nearest a at ag Ad change,” ne A ing “The 

ineer™ and nuaber 197. Be one’at present on Govmne- 
ment work will be engaged. 








hd 





OPEN to REPRESENT Bepinaet Colonial, or American 
Firms tn United Kingdom fer E maintering ea Allied Trad: 
Connection am Ly 8, Merchants an ay 
HUMBER, M te Louge, Hampton-road, 


(Gentleman pio year Position as 


ares — 





ENGINEER'S BUYEK or MANAGER of small firm. 

Large experience ; tactful; used to controlling inside and out- 

side staff. Qr willing to consider any position of trust where 
utilised. Highest referen 


ahr & nm be rally Onn ces. —Ad ua 
Genie (51), Recently Re- 





TURNED impor rant, gos. 
ieuete, isOQPEN tofAKE UESIMILAB ‘@aGk MEN bere 
Responsible on ie Ind 7 ustrial or Chemical 
rench and Spapish.—Address, 108, s «The eer "Oe 





ate-Fixer — First-class Tool 
ROOM RATE-FIXER REQUIRED by a PR Ld in the 
Eidiands en aged on Aero-Engine work. Appli i, io 


have bad l-room experiénes of high-class vot. 
person aiveddy engaged on Government work will be employee. 
—Apply to your nearest Employment Exchange, men Jonitg 
- “ The Engineer” ard No. ASS S35 4 
eee—————E—————_———————————————— 
anted, Working Foreman for 
mall En coring ¥ Works, West London ‘must be 
goot all- fn , mechatlic, used to high-speed engine construc- 
tion. State experience, bh d age and salary. No one 
employed on Government work or residing more than 10 miles 
away need apply —Address, 129, “‘ The Engineer” Office. A 


F oreman Engineer Wanted, 


accustomed to the Charge of Heavy ye Tools, 

Fitting and Erecting of Rolling Mill Machinery. No pe 

already on Gov —— work will be engaged. —. pply. px ned 

age, wages and experience. to your nearest eye 
Change. mentioning “ The Engineer” and No. A561 


oreman ot Machine Shop Re- 
QUIRED for Controlled Works in S. London. Appli- 
cants must have held similar sigs previously, and be 
capable of securing by latest methods the best output on all 
classes of Modern Machine Tovls. The position is of a per- 
manent character to suitable man. No one already engaged 
on Government work or resident more than ten miies away 
need re reply - —Write FOREMAN, c.o. Dixon’s, 195, Oxford- 
street, 280 4 








Heating Engineer, 18 Years with 
a universally known firm of steam and vacua haere 
accustomed to the supervision of large ig, and 
condensing contracts, ey a wpe 4 ee tsteamn 


mite Works Engineer, with Ex- 


~ — cos See lb Pleased sed to mills, open hearth ped 


neurite forr 
me will % confidential. — 
“The neer Office. 


hat Offers to Engineer (36), 

ears shope snd 10 ft mal office gocepeinen. ret, PIS, 

wanaci Ror on prefe ws 
he Engineer” ri 

W orks Manager or Chief ag 

N—Adreriers will shortly be OPEN for EN- 

GAGEMENT; 


repetition ane 


res 








age 24 years’ engineering experience, 
general work. Guat ifications : control of labour, | 4 


f met mart, mac i ef 
Seto: Sioos of metals, heat Sone Tas it, pe 


on.— Add: 
271 B_ 


Experienced Draughtsman Re- |» 
UIRES ENGAGEMENT on ‘actory Celdirection or 
Adaptable, versatile, Te 
, St. Andrew’ shill, er 





other work, not mechanical. 
knowledge of building.—Address, 


‘anted, Good Ag gency for 

ENGINBERING PRODUCTION, Mechanical and 

ry eet to cover large area ¥ _ sonyeat offices in Sheffield.— 
dress, 273, The Engineer ” D 


The Parents of Well Educated 


BOY dee to he See iae or as Premium Pupil, to a 
firm of Bris Constructors or Electrica! Engineers.— dress, 
219, one ine Const Office. 219 » 


A Li Firm of Engineers in|” 











HAVE an OPENING for a YOUTH of Good 
jucation ee apt t PUPI 
cours te Betas d Dra — ice. 
the yates 2002 » 


rst. C.E,, Inst. Mech. E. BSc., 
KNOWLES, Be, AM Ins C Fac, personally PREPARES 
CANDIDATES, ether orally or by pond ewes: dence. Hundreds 


successes ni Manel 3 twelve years. Courses can be 


commenced at Victoria-street, teem SW. 


enningtons, E 
ostal Courses in Mechan 

C£., bas AMLME. Introductory 
Mathematics and Mechanics.—254, Oxford. 





ineering Tutors 


one go ae 
Engineering 


161 
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FOR SALE. 


jross Compound Horizontal 
CONDENSING EHGINE, by Ruston, Proctor 


. 20in, an roke. 

dem Gontian "CONDENSING ENGINE, by 

‘ood > Co., 13in. and 20in. diam. by 36in, stroke. 
Cross mpou und Horizontal er} VALVE ENGINE, by 

Robey gad with cyls. l6in. and 26jin. diam. by ein. 


rt, Comp. ENGINE ae the Brush Co., with cyls. 9in. ang 
16in. diam. by 10in. 
Automatic Hori. CONDENSING ENGINE by Ruston, 
pao, ‘ghGANE, ty iia, diam. by 28in. stroke. 


Hi Hargreaves and Co., with 
cyls. 18in. on y 
a aq 4 oa.  eceapaeaied by Robey‘and Co,, with cyls. 17in, 


ay KNGIN by Marshall, So d 
eins ine, 1 y hall, Sons and Co,, with 


H.P. TWI BIL ENGINES, by Ruston, Proctor and 
Oo, with 6 Is. 14in. diam. by 24! itroke. 

65 <2 HY. GAS ENGINE end SUCTION PLANT, by 
foot rearley and Op., with eyls. 16in. diam. by 24in. stroke, magneto 
NATALOGUE of Stock MACHINERY, = Be free 

on application. Inspection i 
HOS, W. WARD, Ltd. ALBION ioexe, 
Tel : “ Forward, Sheffield.” Sol. 410). SHEFFIELD. 


Prawn Steel Tubes, About 150 


FOR SALE, 14ft. long, ljin. ——. in. 
Borntigny sealed. Little w pply to H. 

N, Oven + mae 45, College-street, 
Lambeth, 8.E. 1 








Peer’. 
TH and 
heivedere “A aa, 





r — 
F VERTICAL COMPOUND CORLISS ENGINE, erie. 
pore _ ae a by 3ft. 17, ved wheels 12in. 


argreaves. Holton Pressure 160 Ib. 
ORIZONTAL co. NSING ENGINE, cy 
Wi Sowerby Bri Pressure 
y eas. ENGINE, iia wn wa cylinder Ld yaw ee. Oy 
r. starter, wo fly-wheels an 
Attod . yo) ham. — 


excellent aa 
E RFECTA cRavi ee STEEL TUB 
ARP THE ar) i . and 


ler 20in. 
Ib. 








or Bales i 


 Davey-Paxman ECONOMIC BOILER, 9ft. 9in. diam. 

by orate. 6in. long. Lani | Waid deg ts anaes rated capacity, 
10,000 ib. per hour from and at 212 d 

One Green's ECONOMISER of ee ee complete with 
scraping gear (exclusive of electric motor). 
Hai “*. fired Beek and Wilcox STEAM SUPER. 
surface, with a capacity of 
60,! for 160 Ib. working pressure 
ree 150 deg. F. super! eat. 





Wanted, D.C. Generator, Rope 


or Belt-drivey, 250 H.P., 440 volts, 375 R.P.M — all 
particulars to A. M., Holiins House, Darwen. 189 ¥ 


anted Immediately, the Fol- 
LOWING ot hand Slipring MOTORS :—One 

106 ELP., ore LF two 30 H.P.. one 40 , 480 revs., A.C., 
{abeee, 0 volts, B-cycle. Same maker, serial number — 
Address, 112, “The Engineer ” 112 F 


Wanted, Machine for Cutting 


Geared Scroll Chucks ; either aul 
or semi-automatic. —Address, 153, ** The Engineer” O: 








155 r 


Wanted to Purchase, 8 or 10 


H.P. TRACTION Sears, also tt ROAD 
WHEELS, diameter, fora 10 H.P. Traction 


ur — EERE EN Cornwall. 
to 1 H.P. Worm 


Wan ted, 
GEAR in a. Bere reduction about 30.—WILKIN- 
SON, 55, Victuria-street, 8. W 269 ¥ 


Went 5-10 Ton Steam Travel- 


LING CRANE, Ordinary Gauge.—Address, 198, “ The 














pressors Wanted, New 


Ait ee 

or SECON Scams. to 200 ouble Seiki per minute 

Sete: .—Address particulars to No. 262, “The a 
r 


Wanted. 


A ps Time Recorder 
rice and where can be seen.—Box T. R., Smiths 
cy, Ltd., 100, Fleet-street, London, B.C b 


Locomotive Wanted for Goat 

PR cy | ye dia., gauge Sft., 4 or 6-wheeied cou! 
order ; not less than 
AVON Co., Ltd., Beparon, 


ayn rea ee Uos 
[yavversal regs Machine 
WANTED. Either New or nd-hand, 
to Sin. Mintpefion 


ditio; 
47 tf derand e situated. Cl for 


Capacity 
fication, lowest ‘prise 
Ofico. ar material, priority P.1.—Address, 96, ‘* The or 


Actaal Stock, Engineering Stores 
Black Annealed W: ae gauge upwards. 
Sate and and Cotton Belting, all sizes. 

em wn Packing, Yara and Millboards, all sizes. 
Black Malleabig Gas Tube Fittings, all sizes. 
Blac! Galvanised W.T. Fit a, all sizes. 


k and 
—~ dozen 2-pint Enametied Milk 




















ba float Hing 
— In 
EERE eee bacon PONTE | pee mega ere ne an am 
coun 
Me echanical Spapiaase sad and Bons Advertising Aenta, aoe apie 


ughtsman DESIRES ns gh SIBLE Fosttsan. 
18 years’ P cataclouse at heme and abroad i i oe design, 
struction, and erection of "2 plants om and in nar yisnts 
Salary £350.—Address, 245, The Mngt ” Office B 


Mechanical Engineer (37), Wide 


Socbotest. bg oy and adm i oy) experience, 





first-class 1 ESIRES APPOIN London 
ditt ict Sal Highest references. — Address. 268, 
“The o Roginesr Office. B 





(30) | Desires 
ds or ae oe ae 


Position B Req uired b y As Advertiser 
- Bicingtam € mf ray. "Publi school edu Famer shast 
sepa mgt Gs vernmen’ pector.—A: ~ 


Plast Engineer 
Fw, Oo ican with * eten ioe id 








oundry Foreman Required for 
Engineering Works ia Eastern Counties, onglezing at 
soe 3 eg t tes a yeruing out castings up to 12 tons. 
ust Yo sand and have a thorough 
Thotiedes of wodere ‘capola — o and be able to mix 
by analysis. He will also have to take charge of a small brass 
foundry. Permanent position for suitable man. No person 
already on Government work sind be engaged.—Apply, stating 
fully experience and salary r e and when at 
liberty, to your nearest lmployment Exchange, quoting ‘‘ The 
Eagineer” and No. A569L. 248 a 


Pre ress Man, with Good General | ,. 





Practical pore of aching Weekes op 
RPPOINT MENT Bae geno J inst rons eet 
ai Boorse Deacon'’é’ baba 

In 
Retigerstion ——— (30), 
TION tech rail cretion e Sa otf Bisco Bs, ie 





Machine Shop Foreman Wanted, 


North London district. Must be used to high-clees 
work and have experience in han: men. Noone at present 
~ Government ne or reading more then 10 miles awa wl 
s 283 “ The Engineer” 


pe Ee ee ee 
pace (Working) Wanted for 
PAPER MILL. Fine i a so for capable man used 
to steam, water oud } Sees —State wages and previous 
experience to AGER, Loudwater Paper Mills, Loud- 
water, Bucks. 27a 





Superintendent or Man 


en ott mad Se taslied matae mon and cnuaton tog 

oagines meee ils ed N 
63 N EGOTIA E wit fwits of sind N 
of RESPONSI BILITY. .— Address, 21 edo t ce. 
zB 


Tok ngineers and Contractors. — 
e dre eee, ho Spain, enginsoring 











itters and Tool Makers Required 
for urgent War work. No man already on Government 
at a distance of more than 10 miles need 


work or residin: 


South phd experienced : = ating concessions for 
railw sys a’ public works, and ag e_ from 
traffic and financial standpoint, is DESI 
TAKING MISSIONS. 
—Write, R. E., c.o. Street's, 0, 








appiy.— i ons, C. V., Box 14, Ratcliffe’s, 36, G 
street, E. 


Para | 


t 
| Power 


A Haworth’ 8 ‘Sons. of West End 


+ IRON ne sata BRIDGE, who are 


relinquishin ness ACHINE TOOL AKERS, 
OFFER thei PLANT, as is follows, FOR SALE :— cme 
re. Sliding, Surfacing and Screw Cutting ae 3 00 bed. 
Pa x ; - ie 9 a 
iD. ” ” ” ” ” ” 
” 100 ,, 
bj. Light Screw ‘Cutting Lathe 69 ,, 
es ait” with Hexagon Turret ee us . « 
in. Han: 
~~ Pianing Machine, 3tt. “wide, 12ft. long, incladibg 
‘Planing Machine, 2ft. wide, 4ft. long, including Vice, 
‘Toto . ¥. ee 


rinder. 
Soin. Pillar Drill, with ue Table. 
Horizontal Boring Machine. 
Gear Cutter, Grindstone, Eme: a ¥ 
yt -E4 Bice, Inching Work oF ‘BE GIVES 
ent, an 
IMMEDIATELY 29 6 


A Time Recorder, as New, 
PELLEY. 149, eh gtd OL ors — P 
oes Vacuum Solvent a 


PLANT Be A maker) rh SALE, 


with air bow enser, réceiver, ted oe es 


an at wide 9 by ate res Semler spaceass 
sas arranges & or for working steam pressure 
ase iy eq Bm eel 
rt eae er .by 


at yor 
condenser 
,_ aaiveniet al steel to 
high approx. ; jenmplete M3 
afytttngs Vahis tiptient rate Ag en obtain bd 
minu' ter.3in.. er Wor! n- 
certs maiatain ential. paar aie 


recovery of Ni tha. 7 other Mn ada 
ticulars ad 121, “ The Engineer” Office. 


Bagshaw’ sWroughtIron Pulleys 
as used in Government Mot waged “ee the strongest, 
cheapest, and best in the market. 
Iastrated price list, coatainin 

shatts, free. —J. B: 


wheels, belts, ropes an 
and 30! S, Limited, Engineers, Batley, ‘Yorkshire. 


















angio piven, 





PR | THERMAL STORAGE DRUMS or RECEIVERS, 

by 28ft. long, built of Jin. mild steel plates: 

p= riveted and tested to a pressure of 2501b. per sq. in 
complete with gauge glass columns 


One Ditto, 9%. diameter by 26ft. long. 
GEO. COHEN, SONS AND CO., 
600, Commercial-road East, 
London, E. 14. 
Fo Sale :— 
PARSONS STEAM TURBINE, 3500 K.W., 


1200 r.p.m., 190 Ib. to sa in., with alternator, fleld rotating 
Win and exciter comp! lete ; 6000 volt maximum load ; 


ONE 1500 K.W. TURBO ALTERNATOR, 
2-phase, 2000 volts, 50 periods, by C. A. Parsons. 
WILLANS-PARSONS ied sie and 


2012 





Se ee eee K.W., to sq. in 
11,000 volts, com, ah oy excler, ed 
conde niing = vig nae, complete with 


PARSONS TURBO ALTERN ATOR, 300 *K. x. 
2p 


hase, 2000 volts. 


ONE INGERSOLU AIR COMPRESSOR, 12in. 
a cls air cyl. l4in. dia. x 12in. stroke. Capacity 
cub. 


ONE SIROCCO FAN, 3in. dia., Revolving Type. 
Capapity 31,000 cub. ft. per min. For motor drive. 
R. H. LONGBOTHAM & CO., Ltd- 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 
Tel. : 44 Wakefield ; ~ Newcastle. 
Tel. Add. : “+ Engineer 


Wakefield.” 15 
,| For Sale :— 


H.P. TRIPLE-EXPANSION THREE. 
CYLINDER VERTICAL ENGINE, by Belliss; on. 
n., 3in., and Win. stroke; 200 rpm. a 
1701b. steam, with surface condenser, capacity 3400 


aq. ft., &c. &c. 
300 "eL. P, TANDEM COMPOUND ENGINE, 
¢ maton: jae and 22in. diam by 2ft. 6in. stroke, with 


ve gear. 

CROSS COMPOUND HORIZONTAL ENGINE, 
b+, b. + Bate in. Lp. cyl. Le stroke, 12ft. dia. fly- 

and 235 6 


R. HI LONGBOTHAM & CO., Ltd., 


WAKEFIELD. 
Fer Sale, 








Blower, 5-in., with 


pina aria ise lareseia es 


diste ey poe *, 
Cast Iron Fank 


For. Sale, | 
ft. by 4ft. 6in. deep, round corners, 


plates pam y and Wolted i inside; about WILLA Now 
London; immediate delivery. LLIAMS and 
SONS, South Bermondsey Station, London, §.E. 16. . ‘7 o 


Fors Sale, Cornish acbuiler, 50 Ib. 


16ft. by imowed,” 
r oe onove. —Apply, CHARLES WELUS” "Ltd 
Bedford. 











Brewers, 

for. Sale, Facing and —. 
by Buckton, 8tin. geared oe opiate. with 

chucking do does: ditto. with 46in. geared bry roy tool rests 
ediate delivery.—WIL S and 7. 


South lhe om Station, London, 8. 3 


A New Internal Grip Turning Chuck 
Specially Adaptable for Shells. 








at Gracies Cont Pmt on yp 7 
° tive grip; 
iq. I. Der. tor 
F g Perot. ab 





Uy i Wy Wt Yl. 


Wf es 


p evwne 


Time saver ; 


Jaws de not 
leek. 





Patent 
Me. 106,708. 





inte. B. Body of chusk 


eeves with siete to Loongese 


G. 


head 3 A setserew. O. Tommy bole in sleeve. 
Tolegrams—Closable, Manchester. ‘Phone—Central 4437 


ROBERT WALKER & SON (Manchester), Ltd. 
' Sole Makers, Nis 
54, Upper Duke St., Hulme, Manehester. 


to bolt on 
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MOVING TARGETS AND TORPEDO ATTACK. 
No, ITI.* 


Some Practicat CONSIDERATIONS. 


Havine thus discussed the theory of moving 
targets as exemplified by torpedo attack against ships, 
let us now consider a few practical aspects of the 
matter. 

Our theory has taken account of three variables, 
namely, the speed ratio s/v, the length of the target J, 
and the normal ranger. Given an accurate knowledge 
of these quantities, we are enabled by our graphical 
process to discover the limits and absolute position 
of the training angle corresponding to any position 
of the ship on its course. In practice, the speed v of 
the torpedo, it may be assumed, is known with a fair 
degree of. accuracy by those discharging it. The 
length / of the ship may, or may not, be definitely 
known. If the ship is a unit of the navy of an 
opposing Power, it is probable that her length will be 
known as soon as her identity has been established. 
Failing this, the length of the target can frequently be 
judged within fairly narrow limits by simple inspection 
of the type of ship presented to attack. In any event, 
the limits between which the lengths of ships vary are 
not so wide apart as to permit of much scope for 
making a serious error in judging the length of a 
particular target. The speed of the ship is a more 
troublesome factor to deal with than its length. 
Even though the identity of the ship is established, 
difficulty is introduced by reason of the fact that the 
speed of a ship is variable under the will of those on 
board and under the influence of the weather and 
tides. Again, however, there are certain fairly 
definite limits between which the speed of any 
particular target may be assumed to lie. 

When we come to consider the question of the 
range r, we notice at once that in practice it is bound 
up with another important variable that our theory 
has so far assumed to be known, namely, the direction 
of the ship’s course. This point is illustrated in 
Fig. 19. We may measure the range D M from the 
point of discharge of the torpedo to the mid-point of 
the ship’s length, but without a knowledge of the size 
of the angle y between the line DM and the ship’s 
course, we cannot determine either the normal 
range r or the all-important distance d. It will be 
seen at once, however, that a knowledge of the actual 
range D M—or R, to give it a symbol—and of the 
angle y is sufficient to enable us to determine the 
normal range r and the distance d and so to pass to 
the complete solution of the problem. 

Summing up, then, the following table indicates 
the data required for the solution of the problem and 
the extent to which under practical conditions the 
data are available :— 


1. Speed of torpedo 
2. Length of target 


- Known. 

. Frequently known accurately 
and usually known between 
fairly narrow limits. 

3. Speed of target .. Generally unknown accurately, 
but usually known within 
limits. 

Both r and d are known if 
actual range R and angle y 
of ship’s course are known ; 


4. Normal range, r 
and 
6. Position of target on its 


course, ¢.¢., distance d for rf = R sin y and 
d = Roos y. 
6. Actual range R ee +. Determinable by a range 
finder. 
7. Angle y of ship’s course _ .. Generally wholly unknown. 


A Torrepo Drrectina INSTRUMENT REQUIRED. 


The practical problem, it will be seen, depends for 
its successful solution upon a number of factors 
concerning which there is likely to be much doubt, 
or even entire ignorance on the part of those 
responsible for the discharge of the torpedo. We are 
divulging no secret when we state that at present 
there are in existence no practical satisfactory means 
of solving the problem mechanically, and that an 
instrument or combination of instruments is earnestly 
desired that would enable a submarine commander 
or other officer executing a torpedo attack to 
determine by observation the exact course along 
which to train the torpedo in order to hit a given 
moving target. 

It is easy to lay down the ideal requirements of such 
an instrument. Thus it should permit the collection 
of the necessary data by means of a single observation. 
The taking of this observation should not entail the 
submarine coming above the surface. At most, it 
should require the elevation and withdrawal of a 
periscope-like body. The maximum time allowable 
for the elevation of the observing apparatus, the 
taking of the observation and the lowering of the 
apparatus is very short, if the submarine is to have a 
reasonable chance of escaping detection, and should 
not . exceed, say, about four to five seconds. The 
height to which the observing apparatus may be 
elevated above the surface is for a similar reason 
very restricted, and should not exceed, say, 5ft. 

The ideal manner in which the instrument should 
operate may be stated to be as follows :—The 
observation sight and the discharge of the torpedo 
should be separated by a reasonable interval of time, 
in order to permit the correct course of the torpedo to 
be determined, and the torpedo tube—that is, the 
submarine as a whole—to be trained in the required 
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direction. This means that the observation should 
permit the determination of the course of the torpedo 
to obtain a hit when fired after the target has reached 
some point on its course ahead of the position occupied 
when the observation is made. The “ observation 
sight ’’ must, therefore, be followed by a “‘ watching 
sight,” in order that the progress of the ship as it 
approaches the point where the torpedo should be 
discharged may be noted. 

Whether or not an instrument or combination of 
instruments fulfilling the above requirements can be 
devised is a question we leave the ingenious reader 
to answer. That there are many practical difficulties 
in the matter is certain. The instrument required is, 
apparently, something more than a range-finder. 
It is primarily, we may at this stage assume, a 
combined range-and-course finder, but to serve its 
purpose completely it should be a speed-finder as 
well. It may be remarked that the problem of 
devising and fitting even a simple range-finder on 
board a submarine has not yet been solved in an 
altogether satisfactory manner. Such types as have 
been tried generally have failed, because they betray 
to an undesirable degree the presence of the submarine 
using them. 


Some Possrst—E METHODS OF OPERATION. 


In order to assist the evolution of the desired 
instrument we may direct attention to certain 
miscellaneous results of our theoretical treatment 
that seem to have some possible bearing on the matter. 
We will deal first with possible means of determining 
the range and course of the ship. 

It might be thought that given a satisfactory 
range-finder these two items could be determined 
simultaneously by taking two observations of the 
range at some interval of time, together with contem- 
poraneous observations of the bearing of the target. 





Fig 20.. 
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Thus if we measure, in Fig. 20, the distance D A and 
the angle a and at some interval of time later the 
distance D B and the angle 8, we have, theoretically, 
at least, sufficient data to enable us to lay down the 
course of the ship, both as to its direction and its 
distance from the point of observation. In addition, 
we have also got sufficient data to enable us to 
calculate the distance A B, and therefore the speed 
of the target. In practice, however, objection is 
found to this method of procedure because (1) it 
requires the observation of two angles, two distances, 
and an interval of time; and (2) because it makes 
the accuracy with which we can lay down the ship’s 
course dependent upon the accuracy with which we 
can determine the difference between two large and 
fairly equal quantities, namely, the two lengths DA 
and DB. To give a numerical illustration, let us 
take the case of a 10-knot 400ft. ship on a course 
lying at a normal distance of 2000ft. from the point of 
discharge of the torpedo. Then when the centre of 
the ship is at the point d= - 1500ft., the distance 
D A—Fig. 20—is 2500ft. When the ship’s centre is 
at the point d = — 1000ft., as it will be half a minute 
later, the distance D B is 2236ft. The determination 
of the ship’s course is dependent not on the absolute 
value of these figures, but on their difference, so that 
the accuracy of the determination is dependent upon 
how accurately we can measure a distance of 264ft. 
when we are not permitted to approach it closer than 
2236ft. It may be remarked that in this particular 
case the estimated course will be one degree out of 
truth for every 10ft. of error made in estimating the 
distance of 264ft. 

An alternative method is to take three observations 
of the ship’s bearing at equal intervals of time. Let 
the three angles obtained be a, 8 and 7, as shown in 
Fig. 21. Then on the assumption that the ship has 
been sailing in a straight line at a uniform speed 
during the interval between the first and third 








observations, we can find the direction of her course by 
laying down a line EE across the three bearing 
lines such that the intercept FG is equal to the 
intercept GH. The method is an improvement on 
the first in so far as it makes the accuracy of the 
determination of the ship’s course dependent upon 
the accuracy with which we can measure the difference 
between two angles that can be directly sighted 
instead of upon the accuracy with which we can 
measure by means of a complicated optical instrument 
the difference between two lengths. It is less satis- 
factory than the first because it yields a knowledge 
only of the direction of the ship’s course and not its 
distance away. To determine the latter—and 
incidentally the speed of the target—would require 
an independent observation of one of the distances 
DF, DG or DH. Thus the method requires the 
observation of three angles, two intervals of time and 
one distance. 

It may here be noted that. the.accuracy with which 
we can determine the ship’s course by either af the 
above methods—and presumably by any other— 
must necessarily depend upon the length of time 
elapsing between our observations if more than one 
observation is involved. The longer this interval 
the greater will be the accuracy of our determination. 
But the longer this interval is made, the less time will 
we have to make the necessary calculations and train 
the course of the torpedo accordingly, and the greater 
will be the chance of the target escaping past the 
most favourable torpedoing position. Thus in the 
numerical example used above to illustrate the first 
method, the most favourable torpedoing angle occurs 
when the centre of the ship is at the point d= — 
401.8ft. If, then, our observations are not completed 
until the ship’s centre is at the point d = ~— 1000ft. 
we will only have 36 seconds in which to make the 
necessary calculations and adjustments before the 
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boat has escaped past the most favourable torpedoing 
position. At ranges greater than the 2000ft. assumed 
in the example the time allowed would be still less. 
The basis of a third possible method will now be 
examined. For any given ship on a given course the 
angle ¢—see Fig. 4—subtended by the ship at the 
point of discharge of the torpedo is a function of the 
normal range r, the distance d, and the length J, of 
the ship. It can, in fact,readily be shown that the 
value of ¢ is given by tan 9 = Ir/(r? + d? — [*/4). 
Now, it is obvious from Fig. 19 that r? + d? = D M? 
= R?*. Hence, tan ¢ = Ir / (R*® — 2/4). If, then, we 
measure ¢ and R and know the length of the ship, we 
can determine the normal range r from the formula : 


(R* — 2/4) 
l 


and having found r in this way we can determine d 
from the formula d = )/ (R? — r*). It is conceivable 
that an instrument could be devised whereby ¢ and R 
could be measured simultaneously. To lay down the 
course completely we would also require the instru- 
ment to measure not only the length of the line D M— 
Fig. 19—but also its bearing. Thus this method 
involves the measurement of two angles and a length. 
It is very distinctly an improvement on either the 
first or second method in so far as it should be possible 
by it to acquire a complete knowledge of the ship’s 
course and the ship’s position on that course by means 
of one observation instead of by two or three observa- 
tions respectively. It suffers, however, from two 
disadvantages : (1) the accuracy of onr determination 
depends upon how accurately we know the length of 
the ship, and (2) the method does not permit us to 
discover the speed of the target. If it were possible 
to take a second similar observation at a known 
interval of time after the first, it would be also possible 
to determine the length of the ship and its speed. 
But this would nullify at once the advantage possessed 


r= tan 9, 
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by the method in its dependence upon a single 
observation and would necessitate the determination 
of four angles, two lengths and one interval of time. 

In investigating other possible methods of deter- 
mining the ship’s course from t ue point of discharge of 
the torpedo it is to be borne in mind that after all the 
really essential information sought is the magnitude 
of the angle relatively to the north and south line at 
which the course of the torpedo must be trained to 
obtain a hit when fired at a given instant. All else 
is merely a means to that end, and the more incidental 
determinations we can cut out of the process the better 
it will be. The question therefore arises as to whether 
under any given conditions it is possible to dispense 
with a precise knowledge of certain of the variable 
factors involved in the problem. This aspect of the 
matter is attractive and affords an interesting field 
of study by aid of the graphical process advanced 
above. 


REDUCTION TO A STANDARD RANGE. 


As an indication of the possibilities present in this 
matter we will show that, under certain conditions, 
it is not necessary to know the magnitude of the 
normal range r or of the actual range R. Thus, in 
Fig. 22 let A G D be a diagram, obtained by the 
graphical process, showing the torpedoing position 
J K of a boat A B of length 1, moving on a course A G 
at a normal range r from the point of discharge D of 
the torpedo, the speed of the ship being s and of the 
torpedo v feet per minute. Imagine the diagram to be 
reduced to one-nth its size and superimposed on 
itself. All lengths have been reduced to one-nth their 
former value, but all angles remain unaltered. There- 
fore the lines E D, F D, LD, M D, H D of the reduced 
diagram coincide exactly with the lines A D, B D, 
J D, K D, G D respectively of the original diagram. 
It will be seen then that the training angle in magni- 
tude and position is the same for a boat of length J on 
@ course at a normal range 7, and at a distance d from 
the normal point, as for a boat of length J/n on a 
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course at a normal range r/n, and at a distance d/n 
from the normal point, the speeds of the ship and 
the torpedo being s and v respectively in the first case, 
and s/n and v/n in the second. We have already 
seen, however, that the magnitude and position of the 
training angle are dependent not on the speeds sepa- 
rately, but on their ratio. The ratio of the two 
reduced speeds is the same as that of the two original 
speeds. Hence we have this result: the magnitude 
and position of the training angle for a boat of length 
1 on a course at a normal range r, and at a distance d 
from the normal point, are the same as for a boat of 
length //n on a course at a normal range 7/n, and at a 
distance d/n from the normal point, the speed of the 
ships in both cases being s and of the torpedoes »v, 

This theorem seems to be of considerable practical 
importance, for it permits us, under certain conditions, 
to reduce our calculations to a standard basis. Thus 
in Fig. 23 let A B be a ship of unknown length sailing 
with a known speed s on a course E F, the direction of 
which is known, but of which the normal distance 
from the point of discharge D of the torpedo is un- 
known. To find the magnitude and position of the 
training angle under these conditions we need only 
measure the angles a and 8, and then proceed to carry 
out the graphical construction on the assumption that 
the range r is, say, 1000ft., or any other convenient 
distance. The exact procedure would be as follows: 
Draw D G perpendicular to the course E F. ' Lay off 
D H = 1000ft. and draw J K through H parallel with 
EF. Lay down the lines D A, D B according to the 
determined values of the angles a 8. Then proceed 
to carry out the graphical construction on the assump- 
tion that we have to torpedo a boat of length L M 
moving with speed s on the course J K. The magni- 
tude and position of the training angle thus found will 
also be the magnitude and position of the training 
angle for the actual ship A B. 

If, then, we know the speed of the target and the 
direction of its course we can find the correct course 
of the torpedo by taking two angular observations. 











In other words, given these conditions we do not need 
to determine either the length of the ship or its range, 
normal or otherwise. This is apparently a very 
simple procedure, but in reality its simplicity springs 
from our assumption that the direction of the ship’s 
course is known. In practice it must only be on rare 
occasions that the direction of the course is definitely 
known without taking observations. To find the 
direction of the course by observation is the usual 
condition, and as this determination must, or so it 
would seem, involve in some way or other a deter- 
mination of the range, our theorem really succeeds in 
eliminating only the two unknown quantities J and d, 
both of which are readily found if the range is known. 
On the other hand, if it should be possible to find a 
means of determining the direction of the course 
without measuring any range our theorem shows that 
the range need not enter into our calculations in any 
other direction. That is an important deduction, for 
it narrows the field of search for the instrument 
sought. 


ATTACK WITHIN THE MAximuM TRAINING ANGLE. 


Another promising subject for investigation centres 
round the properties of the maximum training angle. 
Referring back to Figs. 13 and 14, it will be recalled 
that we commented upon the fact that in both cases 
the line D O ap to bisect the angle B, D’S,, 
although the data in the two cases were entirely 
different. It is to be observed that this angle B, D 8, 
is of very considerable importance. The line D B, isa 
line of direct sight, for B, is the actual instantaneous 
position of the bow of the ship. The line D 8, is that 
along which the torpedo must be discharged at this 
instant to obtain a hit on the stern of the ship. Hence, 
if we know the magnitude of the angle B, D 8, we have 
@ means of training the course of the torpedo with, as 
basis, a definite line of sight D B,. This is a point of 
very great practical value, for it frees us entirely from 
dependence on compass readings and imaginary 
Datum lines 
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Fig. 23 


A thorough investigation of the matter shows that 
the maximum training angle value of d, namely 
d = — }8/v Vr? + 2/4, does not accurately result 
in the angle B, D 8, being bisected by the normal line 
D O, but that it is for all ordinary practical conditions 
very approximately so bisected. There is, of course, 
some value of d that does result in the angle B, D8, 
being exactly bisected by the line D O, and with but 
little trouble it can be shown that this value is given 
by d, = — Vi4v*/s8(r° + P/4) ~ 7°} — 12 Iris 

4 v?/s? - 1 
by no means obvious that this expression yields 
results that are in close agreement in general with 
those obtained from the expression d, = ~— } s/v 
v {r? + P/4}. To what extent they are in agreement 


can be judged from the following table :— 














v/s. i (feet). (feet). d, (feet). d, (feet). d, - d,. 
2/5 .. 400° .. 300... O56. a 100". -5 
2/5 400 .. 2000 402 404... -2 
2/5 400 8000 1625 1604 .. +21 
2/5 100 2000 406 400... +6 
2/5 400 2000 402 404 -2 
2/5 600 2000 400 405... -5 
2/5 400 2000 402 404 -2 
4/5 400 2000 839 808 +31 
5/5 400 2000 1096 1005 +91 


It will be seen then that, except when dealing with 
very fast ships, or very great ranges, the discrepancy 
between d, and d, is practically negligible. The 
question arises: How can we take advantage of this 
fact in practice ? 

In Fig. 24 let 8 B be a ship of length J moving along 
the course A C with speed s, and let D be the centre of 
the torpedoing vessel lying at a normal distance r from 
the ship’s course. Let the sighting apparatus of the 
attacking vessel be set relatively to the line D O at an 
angle a given by tan a = $8/v »/(r? + [?/4)/r. Let 
the centre line of the torpedo tube be trained at an 





{ 
angle 8 equal to a but on the opposite side of D O. 


Then if the torpedo is discharged at the instant when 
the mid-point of the ship is observed to pass across the 
line of sight along D M, a hit will be obtained at N on 
some point of the ship very close to its mid-point. 
Everything here depends upon our being able to 
find the value of a, and to determine the position of 
the datum line DO. As regards the value of a it is 
to be noted that 
le ,+P/4 Ila PB 
2v r ~ Be vl ti, i 
Now even though the range were no greater than the 
length of the ship, the second term under the square 
root sign would be small. In fact, if r = 1 then tan a 
= $s/v X 1.118. As the range increases the error 
involved in assuming that a is given by tan a = 
} s/v becomes increasingly small. Thus for/ = 400ft. 


tana = 





and r = 2000ft. we have tan a = }8/v x 1.005. It 
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Fig. 24 


may therefore be taken that, for all but quite excep- 
tional cases, tan a = }8/v, an expression involving 
only one unknown, namely, the speed s of the target. 

As regards the determination of the datum line 
D O we note that once again we require to know the 
direction of the ship’s course before we can fix the 
point O, but that the determination of the range r is 
unnecessary except in so far as such determination 
may be essential towards obtaining a knowledge of 
the direction of the ship’s course. Assuming that 
the speed of the ship and the direction of its course are 
known then we can fix the position of the datum line 
D O and calculate the magnitude of the angle a. It 
will be noticed that, instead of training the course of 
the torpedo at an angle a relatively to the datum line, 
we can train it at an angle 2 relatively to the much 
more concrete line of sight D M. 


ConcLUSION. 

In conclusion, it may be remarked that we have in 
no wise exhausted the possibilities of the subject, and 
that many other practical aspects of it as revealed by 
the aid of the graphical process deserve, and should 
receive, careful study. 








ELECTRIC PLANT AT A CANADIAN SMELTING 
WORKS. 


An extensive electric power plant has recently been 
installed by the Granby Consolidated Mining, 
Smelting and Power Company, of Anyox, British 
Columbia. The plant consists of two power-houses, 
one worked by hydraulic pressure and the other by 
steam, the two houses being some little distance 
apart. The mines, smelting works and _hydro- 
electric power plant of the company are situated on 
the West Shore of Observatory Inlet, an arm of the 
sea in North-West British Columbia, which runs 
nearly parallel to the inlet known as Portland Canal, 
and has opposite its mouth the Dundas Islands. 

Ores from the Granby Company’s Hidden Creek 
mines at Anyox are mined and smelted, together 
with Granby and custom ores shipped in by boat 
from the outside. Fuel, fluxes and all supplies are 
brought in by steamship and unloaded at the com- 
pany’s railway wharf. The hydro-electric power 
plant utilises the water from Falls Creek, and the 
steam plant operates during the winter months when 
there is a decreased water supply. 


THE POWER-HOUSE. 


Falls Creek, a stream of considerable size emptying 
into Granby Bay at the north end of the smelting 
works, receives its flow from melting glaciers. The 
surrounding hills are steep and provide but little 
chance for storage. The company constructed a crib 
and rock-fill dam 110ft. high at a point a mile distant 
where the canyon is narrow and the stream could be 
deflected over a natural rock spillway 125ft. wide. 
From this dam the water is taken by a 6ft. wood-stave 
pipe down the creek and across the north end of the 
smeltery site to the power-house. This plant is 
situated just below the smeltery and well toward the 
mouth of the creek. From the smelting plant to the 
power-house, the penstocks are of steel with branches 
leading to the various Pelton wheels. The arrange- 
ment of the pipe-line gives a water pressure of 110]b. 
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at the smeltery site. The head of water on the 
Pelton nozzles at the power-house is 375ft., the 
effective head giving a pressure of about 165 lb. per 
square inch. 

The power-house is a brick and steel structure, and 
all foundations are on solid rock. A 15-ton crane 
for handling the heavy machinery runs the entire 
length of the building. The water is discharged from 
the Pelton wheels a little above the high tide watermark 
on Falls Creek., The building is 50ft. wide by 180ft. 
long, and has conerete floors. In it are installed the 
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control on the generator. Panel{No. 4 has 125-volt 
direct-current excitation. On this panel are mounted 
voltmeters and ammeters for each machine, a field 
rheostat, two double-pole 400-ampére field switches 
| and one 200-ampére double-pole double-throw switch 
| for power-house lighting, taken from a transformer 
or from the exciter bus as desired. Panel No. 5 is a 
totalising panel on which is mounted a three ammeter, 
type TG stati: eatth detector, a TI power factor 
| meter, a 2400-kilowatt polyphase recording wattmeter 
| and a type C watt-hour meter. Panel No. 6 controls 








No.2 POWER HOUSE 


following :-—One Nordberg variable-capacity water- 
wheel-driven two-stage air compressor, with cylinders 
22in. and 36in. by 42in., running at 84 revolutions 
per minute, with a capacity of 4000 cubic feet of free 
air per minute, delivered at 100 lb. pressure; one 
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| the two 75 horse-power motors driving the direct- 
| current generators for excitation. Panel No. 7 
| controls the mine feeder. The mine is supplied by 
one three-phase line direct to the line substation, and 
a branch three-phase line from the town circuit for 


circuit and is provided with a circuit breaker, an 
SPK switch, an ammeter, and. a Columbia wattmeter. 
Panel No. 14 controls the direct current supplied to 
the smeltery for cranes, 12-ton locomotives and some 
direct-current motors. All the cables between the 
boards and the machines are rubber-covered >and 
braided. Stranded 2200-volt, three-conductor and 
single-conductor cables are laid in Orangeburg fibre 
conduits. 


SwITCHBOARD ARRANGEMENTS AT SUB-STATION. 


All the power supplied to the mines goes to the 
mine sub-station where there is a five-panel switch- 
board connecting incoming and outgoing power 
lines. The outgoing lines are on No. 2 panel, which 
has one three-phase, 2200-volt power line for motors. 
No. 3 panel has two single-phase lines for small 
motors. and heating and lighting around the plant. 
The fourth panel controls the motor for the motor 
generator set, which supplies 500-volt direct current 
for ore haulage. The fifth panel controls the direct- 
current generator. The board at the sub-station is of 
the Westinghouse Company’s make, and is similar to 
that at power-house No. 1 and with the panels simi- 


larly equipped. 
MrnE anD WorKS HAULAGE. 


The direct-current trolley wire for the electric 
locomotives which are employed for ore haulage, 
receives power from the 100-kilowatt motor generator 
set installed in the sub-station or, alternatively, power 
is taken from the railway trolley feeders which receive 
power from power-house No. 1. At present one 
6-ton locomotive operates on the 530ft. level of the 
mine on a 2ft. gauge line, hauling ore to the main 
pockets and hauling out waste. At the 385ft. or 
main shipping level, three 6-ton locomotives are in 
service, hauling ore from the pockets to the bins, a 
distance of three-quarters of a’mile. At the bins 
there are two crushers, each belt-driven by a 150 
horse-power, 2200-volt, three-phase, Westinghouse 
| type Hf motor. In one case the motor has an 
extended shaft, on which are mounted two pulleys 
'in line with pulleys on either side of the crusher, 
while in the other case the motor is in the centre, 
between two pulleys, a combination that produces a 
more equalised pull on the motor. 

On the 150ft. level of the mine a 6-ton locomotive is 
used for hauling waste from development work. 
Each of these locomotives is of Baldwin- Westinghouse 
| manufacture, and is smaller though similar to the 
| 12-ton smeltery locomotives. The railway runs into 
| the mine tunnel at the 150ft. level, where eight and 
| ten 25-ton cars are made up into trains for one of the 











Nordberg water-wheel-driven special converter blowing | use in case of emergency. There are three ammeters | 42-ton electric locomotives to haul to the smeltery 
engine with duplex cylinders, 60in. and 60in. by 48in., | on this panel, a circuit breaker and a watt-hour meter. | storage bins. The 42-ton locomotives are also 


running at 75 revolutions per minute, and giving a | 


Panel No. 8 controls the smeltery power feeder. All 


| employed to convey ore, coke, &c., from the dock to 


capacity of 20,500 cubic feet of free air per minute, | the alternating-current motors in use around the | the smeltery bins. These locomotives are provided 


delivered at 16 lb. pressure ; 


three Connersville | smeltery and shops are connected to this circuit. | with four 84 horse-power 500-volt, No. 909 mine 


high-pressure blast-furnace blowers, having a dis-|-Panel No. 9 controls the smeltery lighting, town | motors, with double-ended series’ parallel control and 


placement of 400 cubic feet of free air per revolution, | 
and each with a capacity of 45,000 cubic feet of free 
air per minute at 48 oz. pressure. The Pelton wheel 
buckets are directly bolted to specially designed 
fly-wheels. The blowers are connected by chain drive | 
to 500 horse-power motors, and can be driven either 
by water or electric power. A pipe system leads to 
the furnaces and converters from the blowers, and 
high-pressure air is delivered to the mine by 9in. and 
6in. pipe-lines. There are two direct-connected 
motor-driven pumps, taking water from the raceways 
and delivering it to condensers at the steam plant. | 

The present hydro-electric plant consists of two | 
938 kilovolt-ampére alternators, with two 700 horse- | 
power overhung Pelton double water-wheels to each 
alternator. Alternating current at 2200 volts is | 
generated by Westinghouse 60-cycle three-phase { 
alternators. They are separately excited by two} 
50-kilowatt Westinghouse motor generator sets, one | 
of which has an overhung water-wheel on an extension | 
motor shaft for initial starting. The excitation | 
current is at 125 volts. The 6ft. pipe-line from the | 
dam branches to 25in. pipes outside the power-house | 
for delivery to each wheel. The 25in. lines divide | 
again at a Y near the Pelton wheels into two 18in. | 
pipes, one of which leads to each wheel. The water- | 
wheel driving the exciter is fed by an 8in. pipe. 

There are two 300-kilowatt motor generator sets, 
supplying direct current at 550 volts for railway and 
smeltery use. The generators are type M Westing- 
house machines, and each is driven by a 440 horse- 
power, 2000-volt, three-phase, 60-cycle Westinghouse 
type CCL induction motor. 


SWITCHBOARD ARRANGEMENTS 

The switchboard is divided into 15 panels. A 
synchronoscope is mounted on a bracket together with 
two voltmeters, one for each machine, and below them 
there is a Tirrell voltage regulator. The first panel 
controls the street lighting, which is a Westinghouse 
series tungsten system with a _ constant-current 
transformer on a gallery over the board. The second 
and third panels control the two generators. On 
them are mounted three ammeters, one for each phase, 
an indicating watt-meter-and one three-pole, type B 
oil switch ; there are also a double-pole field switch 
of 400 ampéres capacity, a main field rheostat, an 
eight-point voltage receptacle, synchronism plug and 
® reversing switch for operating the pilot governor 


AT POWER-HOUSE. 
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lighting and power circuits. On this panel there are 
two ammeters, one to each circuit, operating through 
meter plugs to enable the reading of each phase. 
There are two circuit breakers, one to each circuit, 
and two watt-hour meters. Panel No. 10 is for the 
440 horse-power motors in connection with the motor 
generator sets. Panels Nos. 11 and 12 control the 
direct-current side of the motor generator sets. On 
each panel are mounted one carbon breaker, one 
voltmeter, one ammeter, a field rheostat and a three- 
pole knife switch. Panel No. 13 controls the railway 
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1 POWER HOUSE 


| independent automatic air breaks. When operating 
in series two motors, one for each truck, are in series, 
and parallel operation gives full line voltage to each 
motor. 

The furnace charge trains are hauled by three 
| 12-ton mine locomotives of Baldwin-Westinghouse 
manufacture, and each locomotive has two No. 907, 
500-voit, direct-current, series interpole motors. 
There is @ pinion drive, Westinghouse No. 141 
controller with wiring protected by. a railway type 
circuit breaker. All the brakes are hand operated, 
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The trolley is of the type D, made by Nuttall and Co. 

Theve are about six miles of line including that in 
the yards, and all is equipped with a trolley wire 
arranged 18ft. over the centre of the track. A 
0000 copper feeder is carried on cedar poles spaced 
55ft. apart and 7ft. 6in. from centre of the 3ft. gauge 
line. The trolley support construction is mast and 
arm on the tangent track, and double pole and span 
wire on the curves. About a third of the way between 
the mine and the smeltery there is a turnout and a 
branch line to the dock, and another to the smeltery 
yards half a mile further on. Along both lines a 
No. 0000 feeder is installed, and both feeders and one 
No. 0000 trolley wire lead to the mine. 


Motor EQUIPMENT. 


At the dam there is a 50 horse-power, 2200-volt, 
type CCL motor which is used to pump water for 
sluicing. ‘The cranes used in the smeltery are of the 
Niles-Bement-Pond manufacture. Each crane has 
two 40-ton hoists, without auxiliaries. This arrange- 
ment enables a pouring of metal at either end of a 
narrow span which could not be done with a long 
carriage, main hoist, and two auxiliaries. Each hoist 
is driven by an 80 horse-power 500-volt series motor 
equipped with a Cutler-Hammer controller. The 
trolley and bridge are both driven by a 25 horse-power 
Westinghouse No. 7, type K, direct-current motor, 
equipped with an R28 General Electric controller. 
The protection of each circuit is insured by an 
Electric Controller and Manufacturing Company’s 
type S crane switchboard. Each motor circuit has an 
overload relay, operating the main circuit breaker. 
During daily inspection the safety plug can be 
taken out, or locked in its off position, which makes it 
impossible to operate motors or obtain current 
beyond the main switch. The converters are tilted 
by Westinghouse type 47D, 500-volt, direct-current 
crane motors; each motor being equipped with a 
Westinghouse R27 controller and the motor circuit 
protected by a Westinghouse railroad type breaker. 

The copper-casting machine has two 15 horse-power, 
500-volt, direct-current, Westinghouse type K motors, 
one of which is used for hoisting the pot and the other 
for moving the moulds. Each is equipped with an 
R122 General Electric controller. The mud mill is 
operated by a 75 horse-power, 2000-volt, type CCL 
induction motor, and is controlled by the standard 
auto-starter panel. The sampling mill is driven by a 
Westinghouse type C, 2000-volt motor of 150 horse- 
power, which is controlled by a standard auto- 
starter panel. There are also two 5 horse-power 
motors for the conveyor belts. The matte digger 
is operated by a 440-volt, type CCL induction motor, 
controlled by an overload circuit-breaker and a 
double-throw auto-starter switch. 

In the assay office bucking room there is one 
5 horse-power, 200-volt, type CCL induction motor, 
controlled by a double-throw three-pole switch and 
fuse; and one } horse-power, 200-volt, three-phase, 
60-cycle, General Electric type DST induction motor 
for running a fan ; also a small motor generator set, 
comprising a 4 horse-power,- 200-volt, type CCL 
induction motor, direct connected to direct-current 
110-volt generator used for driving electrical 
apparatus. In the smeltery store there is one Otis- 
Fensom lift driven by a 7} horse-power, 200-volt, 
type CCL induction motor, with rope control from the 
cab. 

MacuineE SHop EQuipMent. 


The electrical and mechanical departments are in 


charge of all the mechanical and electrical equipment 
at the mines, smeltery, railway, docks, ships and 
town. On account of the varied work required, these 
departments have to be well equipped. The depart- 
ments comprise machine, boiler, blacksmith, electric 
and tinsmith shops, and a foundry where all castings 
up to eight tonscan be made. There is a plant for 
generating oxygen in conjunction with a complete 
oxy-acetylene welding plant. The main mechanical 
shops, such as the blacksmith and machine ships, are 
housed in one building. This building is of wood, 
58ft. wide, 254ft. long, with a craneway the length of 
the building, upon which is operated a Niles 20-ton 
electric crane. The construction floor is 30ft. wide, 
and all the machinery is so placed that any piece can 
be reached by the crane. The line shafting is in the 
lean-to part of the building over the work-venches 
and machines. The building is well lighted and-has a 
hot air heating system for winter. 

In the machine’ shop there are two 15 horse-power, 
200-volt, type CCL induction motors with auto- 
starter control for the line shaft ; one 1 horse-power, 
200-volt, Western Electric type KT 122 motor for a 
grinder; one 20 horse-power, 500-volt, direct- 
current variable speed, Northern Electric motor 
operating a lathe, the speed variation of which is 
made by a field rheostat, 300 to 900 revolutions per 
minute; one 75 horse-power type CCl induction 
motor for a tool grinder; one 4-kilowatt, 250-volt 
generator for driving a 4 horse-power motor on the 
grinder table; one 50 horse-power, 2000-volt motor 
for driving a compressor and standard auto-starter 
panel. In addition there are two 15 horse-power 
motors in the boiler-room, one 5 horse-power ‘motor 
in the foundry, and one 15 horse-power motor in the 
pipe shop. 

EvLectric SHop EQuipMENT. 
The electric shop is in a separate building, 42ft. 





wide, 76ft. long, with a craneway over the entire 
length of the construction floor, and rooms for 
winding armatures and other work. ‘All the shops 
are served by railway lines in the centre of the 
construction floors. The motor equipment in the 
electric shop comprises one of 5 horse-power for the 
line shaft; one 6}-kilowatt, 125-volt generator for 
battery charging; one 1 horse-power motor for a 
drill press ; one 2 horse-power motor for a banding 
machine; and one 1 horse-power, 125-volt, direct- 
current motor for a coil winding machine. 

The company mess has a refrigerating plant and 
numerous electrical appliances, and the butcher shop 
has a refrigerator plant and sausage machine. There 
are various small motors of 5, 10 and 15 horse-power, 
used in the machine shop, company mess house, 
carpenter shop, &c. The mines and all the houses 
are lighted by electricity. In the mines 220-volt 
current is used for lighting and 110-volt current for 
house lighting. All small motors are of the three- 
phase, 60-cycle type for 220-volt current. 


UNLOADING EQUIPMENT AT Dock. 


The unloading equipment at the dock is all electri- 
cally driven. For dock No. 1 there are four boom 
derricks ; one with a 25 horse-power induction motor 
for unloading quartz ; and three derricks which have 
direct-current series motors for big ranges of speed 
and fast operation. These derricks are equipped with 
50 or 80 horse-power motors for hoisting, and a 15 
horse-power motor on each boom. The 50-ton hoist 
has a 50 horse-power, direct-current Westinghouse 
type K 10 series motor, operating through a mechanical 
brake to the drums of the hoist. These motors are 
equipped with Westinghouse R27 controllers for the 
50 horse-power motors, Cutler-Hammer No. 5100 
controllers for the 80 horse-power motors, and General 
Electric R122 controllers for the 15 horse-power 
motors. On this dock there is also a 10 horse-power 
motor which drives the matte elevator. For dock 
No. 2 there are two unloaders. Each unloader has 
two motors, one for hoisting, which is a 35 horse- 
power, variable speed Westinghouse induction motor 
equipped with a Westinghouse rheostatic controller, 
and one 20 horse-power type CCL, constant speed 
induction motor, which is controlled by an auto- 
starter and drives the conveyor belt. 


THE BiowinG PLant. 


In No. 1 power-house three 500 horse-power, 
2000-volt, three-phase, 60-cycle Westinghouse type 
HF motors drive the blowers. One panel is allotted 
to each motor, and on it. is mounted one three-pole 
type D circuit breaker, six type DDPST oil switches 
for cutting out resistance, and one ammeter and plug. 
Enough resistance is installed in the secondary 
circuit of each motor to obtain speed variation for 
continuous duty from half to full speed. One watt- 
hour meter is installed for three motors. 

For additional 16 lb. air, there is being installed one 
25,000 cubic feet De Laval turbo-blower, driven by 
an 1800 horse-power, three-phase, 60-cycle, 2000-volt, 
Westinghouse type CCL motor. The control is 
mounted on one panel and on the panel are one 3 DST 
overload circuit breaker, and three interlocking 
starting switches connecting the motor through a 
2000 kilovolt-ampére auto-transformer, one ammeter 
and one watt-hour meter. 


ProposED ADDITIONAL PLANT. 


To obtain an additional supply of power for the 
railway, a new 500-kilowatt synchronous motor 
generator set is being installed to run in parallel 
with that at present in operation. The motor of this 
set will also be used for power factor correction, and 
arrangements are made for future water-wheel con- 
nections on the extension of the motor shaft. The 
two Ingersoll-Rand compressors will be driven by 
one 200 and one 400 horse-power type CCL motors. 
The power line to the mine will be overloaded when 
these extensions are complete, and to remedy this, the 
line potential will be raised to 6600 volts, using a 
step-up bank of three 150 kilovolt-ampére, 2200 to 
6600 volt transfo!mers at power house No. 1, and 
three 150 kilovolt-ampére, 6600 to 2200 volt trans- 
formers at the mine sub-station. The distribution 
control of the whole equipment is kept at No. 1 
power-house. 


Auxmiary STeamM PuLant FoR WINTER Monrus. 


On account of the glacier feed to Falls Creek there 
is in the winter a period of three months of extreme 
cold, when the flow of water is not enough to give all 
the power needed to operate the mines and smelter 
to their full capacity. To insure against this 
shortage of power there has been installed an auxiliary 
steam plant of 6000 horse-power. For this purpose a 
reinforced concrete building has been erected across 
the Creek opposite and facing No. 1 power-house, 
with dividing walls separating the boiler and operating 
rooms. In the boiler-room there are five 550 horse- 
power Babcock and Wilcox oil-fired boilers with 
superheaters. All the necessary machinery has been 
provided to make them easily and cheaply operated. 

In the operating room there are installed one 
3750 kilovolt-ampére, three-phase, 60-cycle, 2200-volt 
Westinghouse turbo-generator; one 2000 kilovolt- 
ampere, three-phase, 60-cycle, 220-volt Westinghouse 





| surbo-generator ; one 100 D.W. exciter; and one 


De Laval turbo compressor with an 800 horse-power 
motor so arranged that it can be either driven by 
steam turbine or motor. The capacity is 3500 cubic 
feet of free air per minute at 100 lb. pressure. There 
is a space allowance for one extra turbo-generator. 
The necessary condensers, vacuum pumps, switch- 
boards, &c., are installed to make an up-to-date and 
efficient plant. The two power-houses are situated 
facing each other on opposite banks of Falls Creek, 
which is about 300ft. wide at this point. Close to 
each power-house a wooden four-pole structure is 
erected, and the cables span.the creek about 30ft. 
above high water. The cables from No. 2 power- 
house are’ brought to a panel in No. 1 power-house, on 
which is mounted a type B circuit breaker, volt- 
meter, synchronising plug and watt-hour meter. 

A warehouse building of wood, 36ft. wide, 160ft. 
long, and having three floors, has been provided. A 
complete stock of supplies and repair parts is kept on 
hand, more so than would be the case if the works 
were not so far removed from the source of supply of 
such supplies and parts. 

For the particulars included in the foregoing and for 
the photographs reproduced herewith and on page 32, 
we are indebted to the courtesy of Mr. Wakely A. 
Williams, the superintendent of smelters of the 
Granby Consolidated Mining, Smelting and Power 
Company. 








ENGLISH FOR THE ENGLISH. 





A FOREIGN firm which desired to publish anadvertisement 
in English periodicals prepared its own copy in the English 
tongue. The result, which we publish below, is striking, 
not only for the remarkable command of English, but for 
the claims made on behalf of the steam engine. ‘‘ Paw,” 
we may add, is probably meant fora pointing hand to draw 
attention to the advertisement. t 


May THE PAPERMACHINE BE DRIVEN WITH 
STEAMENGINE ? 

By this asking it is now, at all the events, where it is 
no abundance of enlarged water-power or another dispon- 
ible energy, which not with purpose can be used, and 
therefore may be said as valueless, to be replied ; Yes.— 

‘ However ;. Hereby, as in every workingplane, it must 
be chooseed with distinction, because here it is, more than 
otherelse a very large difference of steamengine and 
steamengine.— 

Why is then the steam-engine so legitimated ? 

Well, for the first because a modern steamengine with high 
steam-pressure and overheating, has a so very high degree 
of action that he actual not consumes no steam, but, can 
give absolutely, so much steam in weight, as he for his 
work has got. He has for executing the work only 
reduced the pressure to the for the drycylinder wanted, 
and hereby compensated a reductions-value It can 
therefore be regarded as a reductions-apparatus from 
which at the same time can be winning a certain work.— 

For the second has this steamengine the large earning 
by the paper-fabrication of differntly sorts, that he 
automaticallycan be put in by his working for every speed 
of paper. Which large earnings in the timesaving as 
in the material and products this has for consequence, is 
evident for every papermanager.— 

The third side must have a part of the above and 
besides it could there very good be graced with cliché 
agreeable to pag. 10 in the above brochyr and with the 
signature : 

‘“‘ FASTRUNNING STEAM-ENGINES FOR ALL PURPOSES ”.— 

The fourd side, is the other, to be graced with a 
suitably paw and the firm and the following signature )( in 
big attractiving types : 

“How Ger THE Biccest Possisty Errect or A 
“GIVEN STEAMQUANTITY ” ? 








TWO RECENT RAILWAY ACCIDENTS. 





Two Board of Trade accident reports were issued on the 
12th ult. One related to the derailment on the North- 
Eastern Railway between Newby Wiske and Sinderby 
stations of an up express. The tender was the first to pe 
thrown off the line and the nine coaches followed, only 
the locomotive remaining on the rail. No defect was 
found in the tender nor any trace of obstruction on the 
rails, but near the point of derailment the permanent-way 
men were engaged in lowering the superelevation from 
3} to 3in. by packing the sleepers under the inner ruil. 
Trouble had often been experienced at this point, and 
Colonel Pringle, who inquired into the accident, noticed 
that the bellast, which was of ashes, was deficient in 
quantity. The train was travelling at 60 m p.h., which 
for a curve of 60 chains radius required a superelevation of 
34in., instead of the 3in. given. It is, therefore, the 
opinion of the Board of Trade inspector that the slack 
place in the road and some deficiency in superelevation 
accounts for the derailment. 

The other report was by the same officer, and related to 
a triple collision on April 18th in the Redhill tunnel of the 
London, Brighton and South Coast Company. Three 
wagons and the van of an up goods train broke loose, but 
followed their train into the tunnel, where they came to 
rest at the change of gradient-from a falling one to a rising. 
The signalman at the next box failed to notice that the 


train was incomplete and accepted a second goods train,. 


whilst the guard of the goods train failed to notice what 
had happened. A collision ensued, and into the wreckage 
a down goods train ran. A length of 40ft. of the tunnel 
was filled to the Grown with trucks and débris. Both 
engines were badly damaged, and twenty-six wagons were 
either destroyed or more or less broken up. A com- 


mendable feature was the work of the breakdown gang,’ 


which cleared the line in forty hours. 
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THE STOKES GUN AND SHELL, AND THEIR 
DEVELOPMENT. * 
By Sir WILFRID STOKES, K.B.E. 
(Concluded from page 7.) 
THE PROJECTILE. 
HAVING dealt so far with the details of the gun, 1 
will now return to the projectile. 


It will be rembered that my original idea was to | 


have a projectile formed with a number of chambers 
holding explosive, which should be arranged to give 
successive explosions in different positions. 
first conception is shown in Figs. 11 and 12. It is 
formed in two parts, secured by a central bolt and 


The | 


IT next experimented with a simple cylindrical cast 
iron shell, shown in Fig. 16, which held about 1 Ib. of 
| black powder, and the fragmentation of which was 

quite good. This design involves very little machin- 
| ing, and is simple and cheap to make. 
| The final design adopted, however, is shown in Figs. 
{7 and 18, and consists of a piece of wrought steel 
| tube forming the body, with screwed-in ends, thus 
| giving a very light construction, capable of holding 
| about three times as much high explosive as an 
| 18-pounder service shell. The screwed-in ends have 
to be machined to fine limits as regards diameter, so 
that the windage losses may be fairly constant. 
When developing these types of shell I was con- 
| fronted with many difficulties, owing to my previous 
To obtain regularity, or even certainty 


| inexperience. 














Another difficulty arose from the amount of charge 
which had to be ignited, and which required a cap 
with more fulminate of mercury than the normal. 
sporting cartridge cap. This difficulty was at first 
accentuated by the fact that owing to the wrong shape 
of the striker nipple, the anvil of the cap was some- 
times displaced so as partly to close the flash hole, 
thus giving short range or miss-fire. 

Primers of various sorts and amounts were tried 
and abandoned. 

In the case of the 3in. gun:a No. 12 bore size 
cartridge is used, and in the 4in. a No. 4 bore. 
These cartridges are coloured differently, according to 
the charge they contain, and ‘are varnished so as to 
make them waterproof. A distinctive mark in the 
end wad facilitates recognition in the dark, and the 























Fig. 11—-ORIGINAL CAST IRON SHELL—-DISSEMBLED 


arranged with time fuse connections between the 
chambers. I very soon found this scheme impractic- 
able, as the first or second explosion opened the joint, 
and the remaining chambers went off simultaneously. 

I next tried a bundle of separate cast iron chambers 
with external fuses. (See Fig. 13.) This also was a 
failure, as the violence of the first explosion broke up 
and fired the rest. By this time L was officially. told 
thatthe “ bouncing” idea was not acceptable. For 
my own satisfaction, however, | made a final effort, 
which turned out fairly satisfactory. This device 
consisted of four concentric chambers holding black 
powder, and formed by fitting cast iron cylinders one 
outside the other and so shaped that the ends were 
closed. (Fig. 14.) A short length of time fuse was 
attached to each chamber of such relative lengths that 
the explosions took place successively, beginning with 
the outer chamber and finishing with the centre one. 


This scheme had the desired effect of successive 














Fig. 13—CAST IRON COMPOUND SHELL WITH SIX CHAMBERS 


bouncing explosions, but the construction was too 
complicated and heayy to encourage the attempt to 
obtain its adoption. 

From this time onward I devoted my attention to 
the production of a shell having sufficient accuracy 
and a single bursting charge. 

As the gun barrel was not rifled, the projectile, when 
fired, very quickly began to turn over in its flight, and 
the question arose as to whether or not some arrange- 
ment should be made to make it fly end on. Various 
expedients were tried, but nothing gave such uniform 
results as the shell shown in Fig. 15, which has a body 
formed more or less on stream lines, with wings at the 
tail end. For various reasons, however, this design 
was not adopted, although latterly there seems to be 
% movement in the direction of using a cast iron shell 
with wings. 








* The Junior lnstitution of Engineers. Third Gustave Canet 
Lecture. Delivered on Monday, June 24th, 1918. Slightly abridged. 


Fig. 12—ORIGINAL CAST IRON SHELL—TWO COMPARTMENTS BURST OPEN 


with the propellant, involved becoming acquainted ; end turnover is slightly dented, which ensures a tight 


with the fundamental principles, such as, that properly 
to burn a propellant a definite pressure must be 
generated. 

THe PROPELLANT. 

In a shot-gun the: propellant is confined the 
inertia of the shot in front ef it, and being also con- 
fined in other directions, the necessary conditions are 
present for uniform burning. In my case, however, 
the conditions were different, as, having abandoned 
the idea of allowing the end of the cartridge to blow 
out, it became necessary to provide vents in the side 
walls. Starting with an ordinary sporting cartridge 
case, I placed it in a tube or “ cartridge container,” 
projecting from the base of the projectile, and provided 
The next difficulty was to determine 


by 


it with holes. 





fit in the cartridge container, notwithstanding varia- 
tions in the relative sizes of the cartridges and con- 
tainers. 

Many of the initial difficulties arose from a lack of 
uniformity in the results. These variations I ulti- 
mately found were due to changes in temperature 
In warm weather the cap and propellant are more 
active. I was just on the border line between success 
and failure, and I frequently found that defects which 
I had eliminated one day reappeared the next under 
colder conditions. 

These uneven results were very disconcerting and 
difficult at first to understand. When deciding upon 
the best kind of propellant, practically all the avail- 
able smokeless powders were tried, but Nobel's 




















the size, number, and position of these holes which 
would avoid one or other of the following objections :— 
(1) Bursting the container ; (2) blowing out the end 
of the cartridge ; (3) not igniting the propellant at 
all, or not with certainty. 

It soon became evident that the cartridge container 
must be made thicker than hydraulic titbing, and that 
the material used must be of good quality, to avoid 
splitting open, as the pressure must be at least two 
tons per square inch. The diameter of the holes must 
be such that before the side of the cartridge case gives 
way a sufficient pressure is generated to ensure 
burning the complete charge thoroughly. 





marked effect on the results. 


In addition 
to the size and number of holes, it was found that the 
position of the nearest holes to the ignition end had 


Fig. 14—CAST IRON SHELL WITH FOUR CONCENTRIC COMPARTMENTS 


Sporting Ballistite proved in every way the best for 
the purpose, and was ultimately adopted. Ballistite 
is a combination of nitro-glycerine with gun-cotton. 
It is rolled into thin sheets and cut up into squares and 
coated with graphite. It is very quick burning, 
leaves no residue, and gives about 27 yard-pounds 
range per grain. In common with other propellants, 
its thickness governs the speed of burning, and some 
difficulty was at one time experienced on account of 
the makers departing slightly from their previous 
practice in this respect, resulting in the cartridge end 
blowing out. With ballistite there is very little flash 
at the muzzle of the gun, even with the original full 
charge. This is doubtless due to the low muzzle 
pressure. 





When experimenting with black powder, I was 
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struck with the small amount of smoke produced, and 
this I attributed to the large air chamber in which the 
powder was burnt. The fouling of the gun, however, 
made black powder unsuitable. 

INCREASED RANGE OF GUN. 


When the gun was first issued for service a range 


to foul the gun, and must also be kept dry. An 
alternative method, which does away with these dis- 
advantages, has been put forward, and is now under 
consideration. 

In order that the shell may slide with sufficient 
freedom down the barrel, a windage has to be provided 
which in the case of the 3in. gun amounts to 24-hun- 
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| 
| best means of bursting the shell by some form of time 
| fuse. I started to work, using a short length of 
projecting Bickford fuse, which should be cut to the 
required length and lighted at the moment of firing. 
Bickford time fuse is commercially used for blasting 
operations, and is a waterproof flexible construction 
of various makes, with a black powder core woven with 





of about 430 yards was considered sufficient. Under 
altered fighting conditions, however, it became de- 


dredths of an inch. This windage reduces the range 
somewhat, but, as the amount of propellant used is 


strands of hemp. When lighted it burns like a squib, 
generally at the rate of about jin. per second, if the 


























Fig. 15—CAST IRON SHELL, TO FLY END-ON 








Fig. 16—CAST IRON SHELL AND FUSE FOR BLACK POWDER BURSTER 





























Fig. 17—SERVICE 3in. H.E. SHELL AND FUSE Fig. 18—-SECTIONAL VIEW OF 3in. H.E. SERVICE SHELL 





























Fig. 19—FIRST TIME-FUSE HEAD 


sirable to increase the range, and this-has been done 
by adding extra charges, made up in the form of 
rings, which can be slipped over the outside of the 
cartridge container. The propellant contained in 
these rings is somewhat thicker than the ballistite in 
the cartridge, in order that the rate of burning may 
be so slow as not to add materially tothe initial pressure 
in the base of the gun. The muzzle pressure, however, 
is considerably increased, as also the flash. The 
fabric material from which these rings are made tends 


Fig. 20—SECOND TIME-FUSE HEAD 


trifling, the loss is not material. Experiments were 
made using thin flanged copper gas checks attached 
to the base of the shell, and shaped like a pump 
leather. It was found that the range was increased 
by about 30 per cent., but that the accuracy was not 
improved, probably owing to variations due to the 
friction set up in the barrel. 


THe Time Fuse. 


The next problem which required solving was the 


end is free for the escape of the products of combustion. 

In the case of the cast iron shell shown in Fig. 16 a 
Bickford fuse is contained in an annular space formed 
in the base of the shell. One end of the fuse projects 
into the powder filling in the shell, and the whole was 
bedded in plaster of paris. A washer, having a hole 
in it immediately over the Bickford ring, is capable of 
rotation when the cartridge container is slightly 


' unscrewed. The edge of this washer is marked in 


seconds relative to a zero mark on the shell flange. 
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A piercing tool is inserted through the hole in the 


washer when the desired setting is made, thus cutting | 


through the outer fabric of the Bickford fuse, so that 
on firing the flash of the propellant lights the fuse at 
the desired spot. Many experiments were made with 
this arrangement, and some very good results obtained. 
No prematures were experienced, and with a black 
powder burster the fragmentation was excellent. 
When, however, high explosive is used, it is neces- 
sary to adopt a detonator, and a fresh arrangement is 
necessary. This consists in providing the nose end 
of the shell with a thin detonator tube projecting into 
the high explosive filling, into which the detonator and 
Bickford fuse can be inserted. The upper end of the 
Bickford fuse is fixed in a chamber containing a cap, 
which, on being struck, lights the Bickford, the length 


Fig. 21 shows the service pattern as issued. The 


| is exposed instead of being shrouded by the body of 
| the fuse, and 
| with rough usage. 

Fig. 22 shows a better arrangement, in which a 
| pent-up spring is dispensed with, as also the fly-off 
| lever. It was, however, never adopted, as the design 
| shown on Fig. 21 had already been put in hand. A 
| safety pin passes through the head, and, until it is 
| withdrawn, prevents the central bolt striking the fuse 
| cap or the shell sliding down the gun. 
| The coil spring round the central bolt is of such 
| strength that on firing, the inertia of the central bolt 
is sufficient to cause it, by compressing the spring, to 
strike the fuse cap. In the case of a partial miss-fire 


is therefore liable to be knocked off | 


mechanism is precisely the same, but the fly-off lever | 


charge. A safety device only allows the ball to 
function after the projectile has been fired from the gun. 
As its name implies, this fuse operates when the shell 
reaches the ground, whatever the position of the shell 
may be. This fuse was originated by the authorities 
to obviate the trouble of preparing different lengths 
of time fuse,. and has been recently considerably 
improved. 

At the present moment there are three sizes of 
Stokes guns, with their appropriate ammunition, in 
use, viz., 3}in., 4}in., and 6in. Fig. 24 shows 
a 2in. gun, with a self-contained base arrangement 
for taking the recoil, which, being hemispherical, 
facilitates variation in the direction of the barrel 
without readjustment in the ground. This gun would 
readily fire 4b. projectiles a distance of 200 to 300 





























Fig. 21—SERVICE TIME-FUSE HEAD 


of which determines the interval which elapses before 
the detonator explodes. 

It should be noted that detonators are occasionally 
very sensitive, and every precaution should therefore 
be taken to avoid a premature. 

In the arrangement described, the detonator is fired 
in the direction which still further tends to compress 
the fulminate of mercury and not to break it up. This 
is the only safe way to fire a detonator, and the fact 
that it is crimped on to the Bickford fuse, which is the 
elastic member which starts it in motion when fired, 
still further adds to the safety. 

The method of firing the cap which lights the fuse 


is shown in Figs. 19 to 22, which show the develop- | 


ment of the type of fuse heads. 


the shock of discharge is not sufficient to compress 
the spring, and the cap is therefore not struck. 
Rough usage in one direction only would tend to 
ignite the cap, and the strength of the spring is such 
as to cover all reasonable risks. 

There are certain difficulties with the use of the 


Bickford fuse, one of them being the uncertainty of | 
| and weights, the maximum range being 1060 yards 


lighting it by means of the fuse cap, more particularly 


Fig. 22—FINAL TIME-FUSE HEAD—NOT ADOPTED 


yards, and should form a very handy weapon for 

attack. nad 
The gun was never adopted, but I have thought it 

of sufficient interest to refer to. The 3}in. gun 


| fires a high explosive projectile weighing 10} |b. to a 


if damp. This can be got over by coating the end of | 


the fuse with fine black powder, applied with a cellu- 
loid solution, such as collodion. In order that the 
best results may be obtained from the Bickford fuse, 
a free outlet or vent should be provided for the escape 
of the products of combustion. 
be bent about before use, otherwise its speed of burning 























Fig. 23—-THE 


Fig. 19 shows one of the first heads made, while 
Fig. 20 shows an improved arrangement. 

The mechanism is very similar to that of the Mills 
hand grenade, viz., a central bolt with a pent up spiral 
spring coiled round it. The central bolt is maintained 
in the firing position by a lever which, when uncon- 
trolled, flies outwards and releases the central bolt. 
The end of this lever, however, is maintained in its 
proper position by a set-back bolt, which, in turn, is 
kept in position by a coiled spring beneath it. A 
safety-pin is arranged so that the set-back bolt 
cannot be displaced and the lever released until the 
pin is withdrawn. On firing, the inertia of the set- 
back bolt compresses the spring behind it sufficiently 
to allow the lever to be released, which then flies off, 
allowing the central bolt to strike the cap at the end 
of the Bickford fuse, which is thus lighted. 


“* ALLWAYS”’ 


FUSE 


cap end should be carefully carried out in order no 


parts to be set in motion at the moment of firing. 


Percussion Fuse. 


pierce the detonator or cap, which lights an instan- 
taneous fuse or powder puff in connection with the 
main detonator, which sets off the high explosive 





The fuse should not | 


is increased. The crimping both at the detonator and | @ffort, which was rendered more di 
¢ | #pparent lack of data to work upon. 
to restrict the outlet of the gases. On the other hand, | 
the crimping should be effectively done in order that | 
the necessary adhesion may be provided between the | 


maximum range of 800 yards. The 4}in. gun is 
mostly used for smoke and gas shells of various sizes 


with a 261Ib. shell. The 6in. gun fires 47 lb. high 
explosive projectiles, the maximum range being 1420 
yards. The shell is of cast iron, with wrought tail 


wings. 


* * * * 


Having now described the various stages which 
were passed through when developing the gun and 


its projectiles, I venture to hope that the history has 
not been altogether uninteresting. The weapon, as it 

















Fig. 24—2in. GUN, WITH SELF-CONTAINED BASE 


| is now used, seems, in the light of present knowledge, 
very simple and obvious, but, like most simple things, 
the arrival at the final stage involved much patient 
fficult by the 
It is, however, 
consoling to know that, in the end, facilities have been 
provided to our armies and those of our Allies at the 
Front, by means of which, with a comparatively short 
training and experience, results may be obtained 
which hitherto were not possible. 
This result is largely due to the interest taken in 


Another form of fuse, called the “ Allways” fuse, | ™Y efforts by certain officers, and also to the facilities 
is shown on Fig. 23. This is a percussion fuse, and, | 20d support placed at my disposal by Messrs. 
therefore, requires no time setting. The construction Ransomes and Rapier, Ltd., Ipswich, who made all 
of the fuse includes a metal ball confined in a chamber | the exper imental material used. 
having double conical walls, one wall being formed by | °PPortunity of thanking all those who have helped me 
a movable member carrying a needle point, which can | to a successful issue. 


I welcome this 
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OBITUARY. 


ISAAC BEARDMORE. 


THE death took place, on July 3rd, at his home, 
Lymington Lodge, Bothwell, Lanarkshire, of Mr. 
Isaac Beardmore, who was joint proprietor, and for 
twenty years or more during the earlier period of its 
development was associated with the management of 
Parkhead Forge, Glasgow. Mr. Beardmore, who 
was a native of Deptford, was eighty-two years of 
age. Although it is about thirty years since he 
severed his connection with the steel trade, he is 
remembered by many as one of the early manufac- 
turers of Siemens-Martin acid steel in Scotland. 
While directly under his control, about 1878-80, the 
Parkhead Forge was converted from an iron to a steel 
works.. The forge, it may be recalled, was started 
in 1835 by David Napier, and was afterwards for a 
time carried on by his cousin, Robert Napier, as an 
adjunct to his shipyard.in Govan, and _ his engineer- 
ing works at Lancefield. About 1860 Robert Napier 
decided to devote his energies entirely to Govan and 
Lancefield, and he transferred the Parkhead estab- 
lishment to his son-in-law, Mr. William Rigby—of 
steam hammer fame—who secured as partner an old 
school friend, the late Mr. William Beardmore, father 
of the present baronet. When Mr. Rigby retired 
from the business in the late sixties, Mr. Beardmore 
was joined in partnership, and in management of the 
works, by Mr. Isaac Beardmore, his brother, the title 
of the firm being changed to Messrs. W. and I. Beard- 
more. During this partnership the works under- 
went great developments. The death of Mr. William 
Beardmore occurred in 1877, and Mr. Isaac Beard- 
more thereafter continued the management as senior 
partner until 1886, when the present chairman of the 
company, Sir William Beardmore, who had obtained 
practical instruction in all departments, besides being 
scientifically trained at various colleges, assumed the 
control of the business. 








WOMEN IN MUNITION FACTORIES. 


Occasion was taken by Mr. G. F. Kellaway, when 
opening an exhibition of war work at Nottingham on 
Monday last, to give the following particulars of the part 
played by women in munitions factories :—In one large 
shell factory, working with a plant which was by no means 
modern, over 96 per cent. of the staff were discharged 
soldiers and women. Ina London works, mainly engaged 
on making internal combustion engines, only just over 
10 per cent. of the total hands were skilled men. Before 
the war it employed only half its present number of hands, 
and only one per cent. of its present number of women, 
women now constituting more than half the staff, and 
including half the tool setters, one-half of the tool-room 
hands, nine-tenths of the viewers and gaugers, two-thirds 
of the centre lathe turners, more than half the maintenance 
staff, and a still larger proportion of less exacting machine 
operations. They were now being up-graded to the position 
of charge hands for centre lathes, and still further dilution 
was in immediate prospect. In the manufacture of small 
precision tools for engineers, women were playing a con- 
spicuous part. In one works making twist drills more than 
two-thirds of the hands were women, and only one-tenth, 
including foremen, were skilled men. In another works 
more than half the staff were women, many of them 
setting up their own jobs, and working independently, and 
none of them having any mechanical control fitted to their 
machines beyond what was used by fully skilled men in 
normal times. In another firm, specialising in hack-saws 
and files, just over three-fourths of the staff were women, 
and 10 per cent. more were boys and discharged soldiers, 
five of the women acting as charge hands. Women had 
achieved remarkable and unexpected success in the manu- 
facture of forgings. In the case of one firm in Lancashire 
half the hands of the shell forging shops were women, who 
operated. the forging presses and carried away shells and 
gauged them. Last year they handled nearly one million 
forgings of all kinds without a single rejection by outside 
inspectors. In another shell forge women were not only 
operating the presses, but women charge hands were now 
engaged, and were proving very satisfactory. The health 
of the workers had in no way suffered by the heat of the 
job. A still more striking case of women satisfactorily 
doing hot work was that in relation to a large group of 
electric furnaces, where aluminium is being reduced 
from ore and carbon electrodes made both at temperatures 
much higher than that of other furnaces. Of the thirty- 
seven furnaces operated by this works one was being 
worked by men released from the Colours and discharged 
soldiers, but the whole of the other thirty-six were being 
worked by women, each gang of eight or nine being under 
the supervision of a man. In these works women drove 
electric locomotives round the yard and through the village 
to the pier, where they delivered the product and fetched 
back material for the works. In the refinery women 
poured the metal into large ingot moulds, another gang of 
women taking out, packing and piling the ingots. There, 
as elsewhere, women were also found in the laboratory, 
doing the analysis by which the work of the establishment 
was controlled. In all these cases of hot and heavy work 
the arrangements made for the comfort of the women were 
such that in actual experience their health in no way 
suffered, and, indeed, it was often found that it improved. 
In the manufacture of heavy machinery again women had 
been unexpectedly successful. Several instances had 
come to light in which women had: been introduced into 
trade under the instruction of their own fathers. One 


mechanic, for instance, taught his daughter for three 
months, and when she was only fifteen years old she was 
able to set up work for herself on a screw-cutting lathe, 
calculate the change wheels that she should use, and cut 
square threads up to I}in. diameter, and grind her own 


tools. In a slag cement works recently erected by a 
Scotch company over 70 per cent. of the staff were women, 
including two of the four persons employed in the labora- 
tory, and all the sixty-six process workers. 

The success of women had not been confined to manual 
operations, but was extended to vigorous, tactful and 
sympathetic forewomenship. In a Laneashire works, 
making shells and bombs, half the foremen and charge 
hands, and all the tool setters were women, in addition to 
half the tool-room hands, most of the mechanics and all the 
viewers and gaugers. The tool setters worked to gauge, 
and set up without supervision. In these works also 
women assisted the millwrights in repairs to machines and 
shafting, in putting down new machines, dismantling old 
ones, and attending to belting and similar work. Of late, 
firms which might have been disposed to regard dilution as 
an excellent thing for other works, had come of their own 
accord to see in it a means of salvation for their own. A 
Yorkshire firm of constructional engineers, up to the end 
of last September, had practically carried out no dilution 
atall. On the abolition of leaving certificates it began to 
lose men freely, and had therefore to economise the labour 
that was left to it. By the middle of February it had come 
to employ over 15 per cent. of women, and dilution was 
still progressing. A particularly good example of what in 
all respects might be called practically complete dilution 
was seen in a works in Cheshire. It made and repaired 
cartridge cylinders, old sheet metal cylinders being 
returned, together with heaps of apparent rubbish, such as 
hoops, ends, nozzles and old screws, and so forth. The 
cylinders were hammered into shape, repaired, riveted up, 
soldered and painted, and any details that were required 
for making good were taken out of the heap of rubbish, no 
new material whatever being used. When finished the 
cylinders were said to be equal to new. The repair work 
was done by thirty-nine women with the assistance of a 
semi-skilled metal worker aged fifty-six, and a labourer 
aged fifty-three, under a charge hand who was a discharged 
soldier. Two women inspectors passed the whole of the 
work. More women were going to be taken on shortly. 
In the same works new cartridge cylinders were made by 
sixty women under the supervision of two discharged 
soldiers. 








INCREASE IN THE PRICE OF COAL. 

TxE Board of Trade has made an order providing for an 
increase of ls. 6d. per ton in the price of all coal dispatched 
from the colliery for consumption in the United Kingdom, 
to meet the cost of the increased war wage recently granted 
to the miners. The prices of coal for shipment for export 
and as bunkers are increased by 2s. per ton in the case of 
all-vessels the loading of which is commenced on or after 
July 8th, the 2s. being made up of Is. 6d. to meet the cost 
of the war wage, and 6d. to meet increased dock, &c., 
charges. 

The Board of Trade has also issued directions under 
which it assumes responsibility for the payment of the 
war wage as from June 30th, and, to provide funds for 
so doing, is to be credited by the collieries with 4s. per 
ton on all coal disposed of on and after that date. This 
ensures that the whole of the increases in prices, which 
have been granted to meet the cost of the war wage, shall 
be specifically applied to that purpose. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





RESTRICTION ON THE EMPLOYMENT OF ENGINEERS. 


Str,—The letter in your issue of the 14th of June, in answer to 
** Efficiency,’ has touched a subject of the most dangerous kind 
by far that the engineering trade ever met with, and which must 
seriously affects the employer and the employee, and that is the 
so-called Employment Exchange, or what was better known as 
the Labour Exchange. The danger is, as stated by Mr. Kemp, 
that the autocratic control of these unqualified institutions is 
leading to a most serious situation, as the class of men who go to 
the Labour Exchange are generally the unskilled. And this is 
the kind of man who now finds the way to the engineering works, 
and gets pitchforked mto some position of which he has no 
knowledge whatsoever. And it is not likely that a qualified 
man is going to an institution of this kind unless he is forced to 
do so; and, moreover, the skilled man is not going to give 
years of hard study away to such men as the ordinary Labour 
Exchange can produce ; and it is about time that something was 
done to find a remedy if the best efficiency is to be obtained in 
the works, and if technical scientific skill is to be put to its best 
advantage. 

My advice to employers is to see that they do not get the class 
of people from the exchanges, and that when they are in want of 
@ man they should make it quite clear that they want a qualified 
one, and in their advertisement they should see to this by stating 
that applicants must have passed the Associate Membership Ex- 
amination of the Institution of Mechanical Engineers, or an 
equivalent examination of some approved University or technical 
college, as this is the only way to bring the much desired highly 
skilled man into the right position. Also the employer should 
insist upon coming into direct contact with applicants, and not 
have the Labour Exchange, which consists chiefly of unqualified 
people, as a go-between. 

INSTITUTION, 
M. Inst. Met., A.M.I.M.E., A.1.G.E. 


PATENT LAW REFORM. 


Sir,—Some six months ago I dealt with this matter in your 
columns, principally in connection with the proposed new 
Patents and Designs Bill and the 'T'rade Marks Bill, introdveed 
by the President of the Board of ‘rade into the House ot 
Cornmons last year, which Bills were postponed, but which are 
now once more on the tapis. Since then conferences have been 
held in Glasgow, Manchester and London, with the view of 
having these somewhst ridiculous Bills amended in details, or 
otherwise treated more drastically, hut I understand very litile 
progress has been made in the desired direction. At the risk of 





repetition, I would venture to say that I am in full agreement 


with the Editor of a great London daily paper, who gave hig 
opinion some time ago that the only way to amend these 
undemocratic Bills was to amend them out of existence! \Vo 
are now authoritatively informed, however, that the President 
of the Board of Trade has laid it down that these most unsatis 
factory Bills are to be pressed forward at an early date, and 
that no countenance will be given to any special moratoriyiy 
legislation for the loss sustained by existing patents having 
practically lapsed during the four years of war. 

lam of the opinion that it would be simply wasted energy to do 
anything with these Bills but have them strongly opposed in 
the House of Commons, more especially seeing it was intimated 
in the Press only the other day, that one of the questions to he 
dealt with by the Imperial Conference now sitting in London was 
the assimilation of the Laws of Patents and Designs and Trace 
Marks in the United Kingdom and our great. Dominions. Since 
1883, we have actually had in this country at least eight Patent, 
Acts and Amendments, whereas the present patent system of 
the United States was adopted some eighty-seven years ago, 
and to-day it still remains the most democratic and progressive 
patent system in the world. In «ll conscience, therefore, why 
cannot we have a system similar so far as possible to that of tiie 
United States for the British Empire, instead of having Acts for 
Patents and Designs and Trade Marks, more or less in imitation 
of German and continental systems forced upon us? A moot 
question again comes to he, why should the Board of Trade },« 
all powerful in the matter of Patents and Designs and Trade 
Marks, when it has surely quite enough to do when it has the 
control of railways, shipbuilding, shipping, lighthouses, steam 
boilers, petrol, and so on’ The importance of invention, 
pstents and designs, and trade marks should be as great in 
Great Britain as it is in the United States, where an entirely 
separate department has ful! control of it. 

Might I venture to suggest that it will be far better to wait 
till the wer is over than attempt to amend Bills that in my 
opinion are altogether wrony in principle and-in details, and 
which ought to be scrapped root and branch. 

James Kerra, 


London, June 29th. 


THE FUTURE OF THE PROFESSIONAL CLASSES. 


Srr,—At the present time policies of social and industrial 
reconstruction are being discussed on all sides, and the various 
sections of the community are organising themselves so as to be 
prepared for the great economic struggle which seems inevitable 
at the conclusion of this revolutionary war. 

What are the professional classes doing in this matter ’ 
T suppose that, as a general rule, professional men have been more 
adversely affected by the misfortunes of war than anybody, 
and unless stronger self-assertive efforts are made by them than 
have been made in the past, they will without a doubt find them 
selves badly sandbagged between officialism and commercialism 
in the business affairs of the new world. 

I make no pretence at having either the ability or the time 
to set forth the ways and means, which ought to be considered 
without delay of safeguarding professional interests, but I do 
offer the suggestion that as a start off each profession should 
show a united front and each be represented by one recognised 
institution, instead of by half-a-dozen. 

Reconstruction, as distinguished from patching up, must be 
preceded by a certain amount of destruction, and before our 
professional bodies can be successfully reconstructed some 
painful demolition may he necessary. 

Artaur F, WICKENDEN, 
A.M. Inst. C.E., A.R.LB.A., P.A.S.L., 
Captain, R.A.F. 
July 9th. 


COUNTERFEIT GOLD COINS FROM VENEZUELA. 


Sir,—-A paragraph in your “ Notes and Memoranda ”’ of this 
week reminds me of a curious eXperience some twenty-seven 
years ago. I was then in Portugal, and the proprietor of a 
seaside gambling house, much frequented by Spanish visitors, 
brought me a number of counterfeit English sovereigns taken 
there. These coins were correct in weight, thickness and 
diameter, and well made. Only their poor “ring ’’ betrayed 
them. On examination they were found to be made of a disc 
of platinum thickly plated with silver and gilt overall. The 
impression was, of course, made on the silver. There must 
have been considerable care taken in calculating the correct 
proportions of platinum and silver—and seeing that they were 
adhered to in manufacture—and the dies were well made. The 
value of each coin at the then price of platinum was about 
12s. 6d. Taking into account the cost of manufacture, the 
makers were content with a smaller profit than most ‘* smashers *’ 
try for, and probably the manufacture was on a large scale. It 
would be interesting to know if the coins from Venezuela are of 
the same description. Of course, such coins would be worth 
much more than real sovereigns to-day. 

Henry M. Sayers. 

Streatham, S.W. 16, 

July 8th. 


THE STANDARDISATION OF LOCOMOTIVES. 


Str,— Your timely and terse leader on this subject will, it is 
to be hoped, put matters right. No one who believes in 
progressiveness can at the same time believe in standardisation— 
beyond, at any rate, the application of the principle to the 
interchangeability of parts. 

The British policy of building every engine with a view to a 
comparatively long working life may seem to be out of harmony 
with an opinion that is adverse to;standardisation, since, as 
stated in my letter in your issue for May 3lst, the apparent effect 
of that policy is to delay replacements by up-to-date machines. 
In reality, however, no such delay has generally occurred. 
New and more powerful designs have been turned out as occasion 
required, and the fact that the record of locomotive practice 
in this country has always been one of continuous progress and 
development, is asufficient answer to those critics who hold that 
the aforesaid policy is wrong. Anyway, it is proving itself to be 
of no little value at the present time, and, in the light of this 
experience, there is no doubt that what may be described as the 
non-standardised British locomotive will continue to be built 
according to that policy, which represents thoroughness alike 
in design, workmanship, and material, and which admits of 
reconstruction where that course would be profitable. 

F. W. BREWER, 


Stevenage, Herts, 





July 7th. 
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RAILWAY MATTERS. 





THE President of the Board of Trade stated on the Ist 
instant that no fresh regulations for restricting railway 
travelling were under contemplation, but he could not say 
what steps it might not be necessary to take in the future. 


Amone@ the women workers who joined in the procession 
of homage to their Majesties on the 29th ultimo were fifty 
railway workers from the ranks of passenger porter, ticket 
collector, ticket inspector, munition worker, policewoman, 
engine cleaner, van driver, electrician, and goods porter. 


Amonc the many commercial interests that occupied the 
attention of the late Lord Rhondda before he became the 
President of the Local Government Board and subse- 
quently Food Controller, was a directorship of the Taff 
Vale Railway and of the Port Talbot Railway and Docks. 


On and from the 22nd instant second-class will be 
abolished on the London and South-Western Railway. It 
will be remembered that the very extensive electrical 
services have no second class. The only big railway now 
r>taining second-class is the South-Eastern and Chatham. 
The Great Northern and Great Eastern have it on their 
London suburban trains. 


A pIsAsTRovus railway collision occurred recently on a 
railway in Indiana. A special train, carrying a circus, 
was run into by another train. The members of the circus 
staff were asleep in their own caravans and other frail 
vehicles, carried on railway trucks, which were little able 
to withstand the effect of a collision, and the result was 
that fifty-nine people were killed and 115 injured. 

THE contract between the Postmaster-General and the 
City of Dublin Steam Packet Company for the conveyance 
of the mails between Holyhead and Kingstown expired 
some time ago, but was temporarily renewed. Its 
extended period is now expiring, and fears are being 
expressed in Ireland as to what may happen. According 
to a recent statement in the House by Mr. Illingworth, an 
off-r has been made to the City of Dublin Company, but 
he was unable to make a statement on the subject. 

On the 2nd instant Sir Albert Stanley undertook to look 
into the assertion of an association in Swansea that the 
Great Western and other companies demanded an under- 
taking from senders of any traffic to London waterside 
stations to pay any demurrage incurred on railway trucks, 
sheets and barges detained under load beyond the free 
period, and whether, in view of the fact that when manu- 
facturers had placed traffic on rail they had no further 
control and their liability was ended, he would make 
representations to the Railway Executive Committee on 
the matter. 

AccorpinG to the London and North-Western Railway 
Gazette, steps were taken, shortly before the outbreak of 
war, by that company to secure the better packing by 
traders of goods sent by rail. This campaign was 
conducted by interesting the staff in the subject, and getting 
them to point out to traders the advisability of suitable 
packing. The results were very gratifying for a time, as 
during the succeeding twelve months there was a reduction 
of £30,000 in the amount paid for claims for goods damaged 
in transit. The evil has, however, revived under the war 
conditions of scarcity of timber and dearness of screws, 
nails and labour. Our contemporary suggests that the 
staff should see that the consignments are properly packed, 
but it regognises the difficulties. The fuller addressing 
of consignments, also recommended, is something that can 
more readily be achieved. 

THE Bombay, Baroda and Central India Railway 
report for the half-year ended March 3lst last: showed 
that the restriction in passenger train mileage—to reduce 
coal consumption and conserve material—had had the 
desired effect, as the train mileage over the broad gauge 
was reduced by 13 per cent., and on the metre gauge by 
19 per cent.; the number of passengers was 5 per cent. 
less on the broad gauge and 14 per cent. on the metre 
gauge. There was, however, no loss of revenue, as the 
concurrent advance in fares compensated for the reduction 
in traffic. Goods traffic on the broad gauge increased by 
27 per cent., chiefly owing to the large movements of coal, 
cotton and wheat.. On the metre gauge, however, there 
was a decrease of 4 per cent., principally in grain—other 
than wheat—-salt and fodder, in which commodities there 
had been an unusually heavy traffic in the corresponding 
half-year. 

AccorDING to the Journal des Transports, of April 20th, 
1918, the State Railway system of France owned a total 
of 74,339 vehicles at the outbreak of war. In addition, 
there were 3997 on order, of which only 453 had been 
delivered. These were subsequently added to by the 
Belgian rolling-stock brought into France, but this gain 
was less than that captured by the enemy, and the old 
stock scrapped. Between August Ist, 1914, and August 
15th, 1917, there were ordered in France and abroad a 
total of 340 locomotives, 345 passenger vehicles, and 
27,945 wagons, but only two-fifths of the total had been 
delivered by August, 1917. During the year 1916 there 
were 191 locomotives repaired, as against 107 in 1915. 
The number of wagons repaired was 30 per cent. greater 
than the pre-war average, despite the fact that there are 
Belgian and British wagons, in addition to the French, 
now to repair. 

In the third report of the 1918 session from the Select 
Committee on National Expenditure it was -said in 
piragraph 11 that the winding up of the Light Railways 
Commission was recommended by the Retrenchment 
Committee, but had not been carried into effect. One 
pid Commissioner had resigned, and the members of the 
staff were employed in other departments of the Board of 
Trade. Three officers were now engaged at a cost of 
£1750, compared with six officers, and £3155 on August Ist, 
1914. Answering recently a question on this subject, 
the Chancellor of the Exchequer said that the Board of 
Trade gave careful consideration to the recommendation 
of the Retrenchment Committee, but in view of the 
difficulty in existing circumstances of forming an opinion 
as to the best method of dealing in the future with the 
question of light railways, it was decided, after consultation 
with the Treasury, to continue the powers of the Light 
Railways Commission for the present, and the Light 
Railways Act of 1912 was accordingly included in the 
Expiring Laws Continuance Act last session. 





NOTES AND MEMORANDA. 





A LARGE plant, said to be capable of producing 
100,000,000 kilos.—approximately 28,000,000 gallons— 
of alcohol per annum from carbide, is being erected by a 
Swiss company at Visp, says the Autocar. 

In the House of Commons, on Monday last, Sir A. 
Stanley, in reply to Sir E. Carson, said 1310 applications 
for grants of patents had been received from enemy sub- 
jects since the outbreak of war, of which 944 had been 
accepted. 


Aw American contemporary states that there has been 
produced in Germany a Diesel engine, of the Junkers type, 
suitable for use on aeroplanes. The weight comes out at 
34 lb. per horse-power. Two pistons, moving in opposite 
directions, work in each cylinder, and the engine is said 
to be practically free from vibration. The fuel, which is 
paraffin, is atomised, mixed with the ingoing air, and 
ignited by the heat of compression. 


A ROUGH census was recently taken by the Department 
of Timber Supplies of the standing timber stocks in the 
United Kingdom. The results indicate that there are 
in this country over 900 million cubic feet of wood suit- 
able for pitwood, exclusive of young plantations which 
have not yet reached pitwood size. This quantity is 
equivalent to six years’ supply. Reserves of hardwoods 
appear to be ample for all possible requirements, and there 
is also a fair stock of conifers. 

MAXWELL would hardly recognise the form in which 
electro-magnetic equations are expressed to-day, says Mr. 
Albert C. Crehore, in a lecture on the ‘“ Electro-magnetic 
Theory of Matter,” given before the American Institute of 
Electrical Engineers. The new thing that has been intro- 
duced into the theory is the conception that the effects 
of a charge moving through the ether are propagated out 
in all directions from it with a velocity which is charac- 
teristic of the ether, the same velocity as that of light. 
This introduces important differences into the equations, 
sometimes referred to as “‘ retarded potentials.” 


WRITING in Nature on “ Units and Unity,” Mr. Napier 
Shaw says that if scienc® is to be a part of practical life, the 
units of science and the units of practical life must be the 
same. One thing or the other : either practical folk must 
learn to use metric units, or British men of science must 
use British units in their laboratory courses. The present 
divorce between education and practice is ruinous for both. 
If we want instruments according to metric measures, we 
get them from instrument makers who understand such 
measures, not from those who do not—that is, we tend to 
get our scientific instruments mostly from abroad—and 
so on in everything. 

From the annual report on the electricity department 
of the Shanghai Municipal Council, we learn that the 
following industries are now being supplied with electrical 
energy. The approximate horse-powers utilised by each 
industry are indicated by the bracketted figures :-— 
Chemical plants (418); construction (buildings) (193) ; 
cigarette manufacture (142); cotton manufacture (12,017) ; 
engineering (660) ; flour milling (2719) ; ice and cold storage 
(322) ; lifts (888) ; oil milling (783) ; printing (1023) ; rice 
milling (1455); saw mills (728); silk winding (23); tea 
polishing (151); sundry industries (1814). This repre- 
sents a total of over 23,000 horse-power. It will be ob- 
served that cotton manufacture accounts for more than 
one half of the total. 

THE value of the clocks annually exported by Japan 
previous to the war was from 700,000 yen to 800,000 yen. 
Of recent years, the British Commercial Attaché at Yoko- 
hama states, the volume of exports has increased as the 
supply of German clocks was cut off, and in 1916 exports 
in this line from Japan were valued at 1,180,000 yen. 
During the last three and a-half years Japanese clocks 
have been exported not only to China, the Straits Settle- 
ments, the South Sea Islands, and India, but even to the 
United Kingdom, France, and Italy, and it is believed 
that some portion of this new trade will be retained after 
the war. Latterly, however, clock-makers in Japan have 
experienced great difficulty in obtaining springs, and this 
has had a very adverse effect upon the trade. 

For handling work in arsenals, a firm of American tool 
makers has recently completed a large extension boring 
and turning mill. The normal swing of the machine is 
approximately 28ft. with the housings in the forward posi- 
tion, and by moving them back it is possible to increase 
the swing to over 42ft. Motor drive with push button 
control is employed throughout. The table, which is 
designed to carry a load of 133 tons, in addition to its own 
weight, is driven by a 60 horse-power motor through two 
forged steel pinions, one on each side of the table. The motor 
is controlled by the stations on each side of the machine 
and also from platforms on the cross-rail. The cross- 
rail, which is elevated by a 25 horse-power motor to give 
a maximum height under the tool holders of 10ft., has 
two heads with octagonal bars measuring 10in. across 
the flats and having a travel of 84in.. Platforms for the 
operator are provided at the heads on the cross-rail, which 
is 48in. wide and 54in. deep from front to back. 


THe number of motor cars in use in Europe is calculated 
to be nearly 525,000, this figure being for touring cars only, 
and not comprising lorries or motor cycles. Great Britain 
heads the list with just over 171,600 cars (1917). France 
comes. second with 98,400 cars (1916), and Ger- 
many third with 95,000 cars. This figure is, however, 
for the year 1914, the last for which statistics are available. 
Italy is fourth on the list with 35,500 cars (1918), and 
Russia fifth with 27,900 cars (1916). Great Britain’s 
returns for 1917 were lower than those for 1914, but it has 
to be remembered that this country has added very con- 
siderably to the numbers of her commercial vehicles by 
reason of the war. The French returns are always on the 
low side, being based, as they are, on actual taxes paid, and 
not including taxi-cabs, lorries or motor cycles. Before 
the war the actual,number of privately owned motor 
vehicles in France was about 115,000. Since then it is 
estimated that she has imported or built 80,000 more. 
There must now certainly be more motor vehicles in that 
country than in any other country in Europe, for in 
addition to those of the French Army, there are those of 
the American, Belgian, British, Italian, and Portuguese 
forces. 
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MISCELLANEA. . 





THE Queensland Government geologist has been carrying 
out investigations that have resulted in the discovery of a 
large quantity of iron ore about fourteen miles from 
Warwick. Tests show the ore to contain 66 per cent. of 
iron, which is the same percentage as that smelted at 
Newcastle. The Government will conduct its first smelt- 
ing operations at Ipswich, where fifty tons of Biggenden 
ore will be treated. 

AccorpDING to the annual report of the Under Secretary 
for Mines of the State of Queensland for 1917, the value of 
the mineral output for the year was £3,905,830, or about 
£7800 less than that for 1916. It is anticipated that if 
there are no unforeseen interruptions in the industry, the 
output of metals for the current year will be considerably 
greater than for 1917. Sixteen new mines were opened 
during the year, and eight that had been closed down for 
extended periods were reopened, while twelve discontinued 
operations. 

WE learn from a South African mining contemporary 
that it has been decided to proceed witha third Government 
Mine Training School, a site having been obtained at East 
Rand. There are already schools at the Wolhuter and 
Bantjes. A building, costing £20,000, will be erected, 
and will accommodate a hundred boarders. The 
accommodation at the two existing schools is 155. The 
scheme is ultimately to have six of these schools for 
training about six hundred apprentices. Returned soldiers 
are being offered special facilities for learning mining. 


From experiments made by the Metropolitan Sewage 
Commission of New York in the laboratory and in the 
open harbour, several interesting conclusions were drawn, 
says Contract Record. In still water sewage will first rise 
toward the surface or fall toward the bottom, depending 
upon the relative specific gravity of the two liquids. In 
sea water it will rise, while in fresh water it will remain for 
a longer period about the level of discharge. Diffusion 
begins at once and is more rapid the less the salinity of 
the water. Where turbulent eddies occur mixing is rapid, 
and the buoyant tendency due to the difference in specific 
gravity is obliterated. After this initial mixing further 
tendency toward putrefaction is usually deferred for at 
least several hours. 

A source of trouble of the rifleman is cupro-nickel 
fouling in his rifle. It is not sufficient merely to wipe 
out the powder residue from the modern rifle and oil it 
before putting it away, but the rifle must be washed out 
with a solution powerful enough to dissolve the cupro- 
nickel fouling. For this purpose a solution of aqua 
ammonia, ammonium carbonate, and ammonium per- 
sulphate is being used in the United States, says the Iron- 
monger. The two salts are dissolved in the aqua ammonia 
and the solution is poured into the rifle barrel to dissolve 
the cupro-nickel deposit. After leaving the solution in 
the barrel for about five minutes, in which time it turns 
green from the nickel dissolved, the barrel is wiped dry 
without delay and then oiled. 


THE recent joint action of the Bridge and Tunnel 
Commissioners of New York and New Jersey, adopting the 
project recommended by their consulting engineer, 
Gen. Geo. W. Goethals, for a shield-driven highway 
tunnel of 42ft. diameter across the Hudson River at New 
York City, involves the employment of a shield nearly 
twice the diameter of any heretofore used. The shield 
was designed by Mr. John F. O’Rourke, has multiple air 
chambers in its forward part, each ending 3ft. in front of 
the chamber immediately above it, thus enabling the 
excavation to be done in separate vertical faces, the 
escaping compressed air from each chamber entering the 
ground forward of the excavation in the chambers above. 
Means are also provided to close the space between the 
tail of the shield and the tunnel lining. 

ENGINEERS of the National Lamp Works of the General 
Electric Co., in America, working in conjunction with 
experts from the Federal Ordnance Department, have 
developed a wireless signal lamp for aeroplane service 
and other war work, says the Electrical World. It can 
be flashed at a great distance by means of energy trans- 
mitted to it through wireless extensions now in use. The 
advantage of this lamp is in the elimination of wires, 
which can be cut or tampered with by the enemy. It can 
be used between stations on the ground at the hattle 
front or between ground stations and aeroplanes flying 
over the enemy’s territory. To Mr. John Randall, advi- 
sory head of the lamp department at Nela Park, credit 
is given for the development of the lamp. He has spent 
years in experimental work with lamps. 


THe Canadian Pacific Railway Co. has recently com- 
pleted an extension to one of its piers at Vancouver, B.C., 
which makes the new pier one of the largest structures 
of the kind on the Pacific Coast. The extension was made 
necessary by the steady growth of coastwise and trans- 
Pacific traffic. The pier is a creosoted pile structure, 
and on account of the depths of water and mud encoun- 
tered, is of considerable interest from an engineering 
standpoint. The older portion of the pier was built in 
1913, and measured approximately 376ft. by 150ft. It 
carried a two-storey structure, the lower deck being 
devoted to freight, the upper to passenger traffic and 
various offices for operating ; also customs and immigra 
tion officials. The extension measures approximately 
537ft. by 160ft., and runs to the harbour line, making 
the entire pier about 914ft. long on its centre line. 


RECENTLY there was introduced in New York a three- 
wheel electric tractor unit, designed to replace a team of 
horses, while otherwise employing. existing truck 
equipment. One of these units is propelled by 
the forward electric wheel, and is of a length about 
equal to a pair of horses. The speed when loaded is 
approximately 50 per cent. faster than that of a team, and 
about 100 per cent. when running empty. This unit is 
expected to accomplish the work of two teams and drivers. 
The plan is to use one tractor in connection with two 
wagons, no change being made in wagon construction, 
other than to remove the tongue and the whippletree, and 
to substitute therefore a suitable flexible or bale connection, 
which will enter into the coupling at either side of the 
electric tractor. It is said that a number of these electric 





tractor installations are already working very satisfactorily. 
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THE GRANBY POWER SUPPLY AT ANYOX, BRITISH COLUMBIA 


(For description see page 24) 
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DEATH. 


On the 7th July, at 9, Rodway-road, Roehampton, 8.W. 15, 
after a few hours’ illness, GEorcE WaLLER WiLtcocks, C.B., 
M. Inst. C.E., formerly Chief Engineering Inspector, Local 
Government Board, aged seventy. 
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Higher Pressures. 


In many an old text-book on the steam engine there 
may be found diagrams exhibiting the advantages of 
high-pressure steam, and in many later books an 
entropy diagram showing the benefits to be derived 
from a big vacuum. Engineers have always recog- 
nised the value of high pressure, but they are well 
aware also that you can have no good thing in this 
world without paying for it, and they have learnt by 
experience that high pressures mean heavy boiler 
maintenance. It was,in no small measure, because 
superheating offered economies at relatively low 
pressures that it was eagerly adopted by railway 
companies, and many chief mechanical engineers 
dropped their pressures as they raised their tempera- 
tures. But the tyranny of economy cannot be so 
readily escaped ; it is continually driving us to get the 
last decimal point out of the coal, and the tendency is 
now for the pressures, even of locomotives, to go up 
again to the old figures, even whilst superheat is 
retained. The locomotive boiler with its big flat 
fire-box is, however, obviously unsuitable for heavy 
loading. and the figures that are now attained with 
water-tube boilers leave it far behind. The Babcock 
boiler of a high-pressure experimental turbo-generator, 
built by the British Thomson-Houston Company, 
runs at 350lb., with a steam temperature in the 
superheater of over 700 deg. Fah., and another boiler 
is being constructed by the same makers for nearly 
500 Ib. 

In a paper, of which we give an abstract to-day, Mr. 
J. H. Shaw shows the order of economy that may be 
expected by raising the boiler pressure from 200 Ib. to’ 
500 lb., with a corresponding increase of total tem- 
perature from about 500 deg. Fah. to about 700 deg. 
Fah. The figures indicate an improvement, in coal con- 
sumption alone, of 17 per cent., an amount obviously 
so well worth striving for that the ultimate adoption 
of 500 lb., and even higher pressures, may be taken 
for granted. But such figures as Mr. Shaw gives do 
not come as a revelation. It is waste labour in a sense 
to show that thermal efficiency is increased by raising 
the pressure, for everyone admits the fact ; what we 
do not know is that the efficiency can be obtained 
economically, and Mr. Shaw has not attempted to 
prove that it can be. Indeed, so well has the value 
of high pressure been known that we are probably 
safe in saying that the pressure was just as high as it 
economically could be, and that it would have been 
higher had not the increased cost of plant and the 
increased cost of maintenance run away with all the 
saving in fuel. Mr. Shaw has, of course, not over- 
looked this part of the problem ; indeed, he has con- 
cerned himself very closely with practical questions, 
such as the nature of the boiler, the expansion of the 
steam mains, purification of feed, and so on; but whilst 
it is useful to hear from him that the makers of steam 
pipes are prepared to supply material suitable for the 
highest pressures, and that water-tube boilers of 
standard type can be built for 500 1b., it is after all 
rather upon such tests as that carried out by the 
British Thomson-Houston Company that we must 
place our chief reliance, than upon the statement of 
makers as to their ability to supply material. If 
pressures alone had to be considered there would be 
no difficulty. Asa matter of fact, the problem is 
not one of pressure at all; it is one of tempera- 
ture and temperature changes. Pressure is a 
relatively. easy thing to handle because we know 
exactly howJto measure its effects; but the effect 
of temperature, and particularly of temperature 





changes, either alone or combined with varying 
pressures, is still but little understood. Every 
meeting of the metallurgical institutions adds some- 
thing to the continually increasing evidence that 
metals of all kinds are peculiarly sensitive to heat 
effects, some of a very subtle kind. We are informed 
by the British Thomson-Houston Company that the 
blades of its 350 Ib. turbine were in excellent condition 
after working a year at 700 deg. Fah., but we believe 
we are right in saying that no physical or micro- 
scopical examination was made of them, and, for our 
part, we must regret that an opportunity was not 
taken to study the effect of prolonged temperature 
which this experiment presented. The blades may 
indeed be just as good as ever; on the other hand, 
secular changes may be going on in them that will lead 
to their sudden failure. Yet blades are but a single 
link in the chain. Consider again the question of stop 
valves. A maker whom Mr. Shaw consulted advised 
steel valve bodies. He was probably wise to do so, 
because it is well to be on the safe side ; but it is worth 
remembering that for a long time it was accepted as 
an axiom that steel headers must be used in locomo- 
tive superheaters, till someone had the hardihood to 
try cast iron, and found that none of the ills foretold 
actually occurred. A somewhat similar case is 
presented by the baffles or dampers for locomotive 
superheaters. All engineers foresaw fearful difficul- 
ties if they were not fitted. Then someone gave them 
up and nothing malign happened! Now no one 
uses them. 

Wherever there have been great changes in 
mechanical engineering, great difficulties have been 
foretold. Sometimes they were no more than stuffed 
lions : sometimes they were real and formidable, and 
yet were overcome in the simplest way. Who forgets 
all the inventions for surmounting the knock in high- 
speed engines, or the ingenious devices for balancing 
petrol motors ? Where are they now? No one ever 
sees a balanced motor car engine—of the original 
Lanchester vis-a-vis type for example—and there 
is no trouble, and forced lubrication settled the 
problem of knock and turned out all the single action 
engines, from Willans downwards, many years ago. 
But these simplifications were only effected by step- 
by-step improvements. Mechanical engineering, like 
Nature, does not climb by jumps ; it proceeds by slow 
degrees, taking firm hold with foot and hand before 
it ascends to the next higher branch. So it must be 
with increased steam pressures. It would be a 
mistake to rise suddenly from the 220 lb. which may 
be regarded as the working maximum of to-day, to 
500 lb. It will be safer, and in all probability more 
economical, to move forward to higher pressures by 
grades of twenty or thirty pounds, assuring ourselves 
that we have found the best material and the best 
means for one pressure before attempting the next. 
Sudden advances have generally been disastrous. 
If an accident should occur, owing to them, they 
bring discredit on the system, and thus progress, 
which is secured by prudent advancement, is actually 
hindered by excess of haste. As an experiment the 
B.T.H. plant is extremely interesting and instructive, 
and the 500 lb. Babcock boiler should prove so too ; 
but we do not anticipate that station engineers will 
hasten to order plants for such high pressures, just 
because one or two have proved successful, for not 
only will they naturally hesitate to make so rapid an 
advance into a danger zone, but they will very pro- 
perly desire to acquire further knowledge of the capital 
cost, and the cost of upkeep, before committing them- 
selves to new types. 


Machinery Design and National Character. 


Ir was suggested some weeks past by a correspondent 
that, in order to increase the output of locomotives, 
a departure should be made from British designs in 
many respects, and that we should sacrifice some of 
the trustworthiness and durability of our engines 
with the object of augmenting the rate of manufacture. 
The advice is of a kind with which we were all made 
very familiar years ago, when the people who derive 
particular pleasure from depreciating the works of 
their own country drew unpleasant comparisons 
between the products of America or Germany and 
those of Great Britain. We imagine that these well 
meaning persons are cousin to those who desire to 
rebuild Delhi on European lines, and who, ia a 
reformed Turkey, will erect sky-scrapers on the 
Golden Horn. They are of those who upbraid 
England for her insularity if she will not adopt the 
improved design of the continents around her and 
are blind alike to the value and charm of 
“ nationality.” 

When the hosts of Satan were at last beaten by 
the Armies of Heaven and at the end of a long debate 
decided that, as the means of spiting the Creator, a 
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deliberate subtile attack should be made on the world 
in which He took such pleasure, discussion arose as 
to who should be-sent on the dangerous commission, 
to what Milton aptly described as “ the happy isle ’— 
the world surrounded by a sea of chaos, that “ vast 
abrupt,” “that black unbottomed infinite abyss’ 
which was only to be crossed on “ indefatigable 
wing.” Men have given a smaller meaning to island, 
but engineers are doing their best to restore the 
greater. By the invention and improvement of 
means of inter-communication they are breaking 
down the barriers that stand between nation and 
nation, between land and land ; welding by degrees all 
parts of the two hemisphere into a single whole ; 
knitting together the items by ties of science and 
commerce, and binding the people by the exchange 
of languages and by intermixture and intermarriage. 
Thus by degrees the little things that give character 
to a nation, the things that make its “ insularity ” 
or its “ continentality,” are being rubbed and worn 
away, and in the course of time all nations of the 
world will be but parts of a whole, none distinguishable 
from the other by particular characteristics, none 
differentiated from others by natural traits; the 
world will be again “ the isle,” the unit, which Satan 
described. We may question indeed if that far 
consummation is devoutly to be wished; if the 
differences and defects, the national prejudices, the 
outward sign of the manner of thought, the mode of 
life, which are displayed in the architecture of our 
buildings and machinery as much as in our hats and 
coats and food are not desirable things that keep up 
the interest of a world that will be unconscionably 
dull when it reaches a single level of the perfectly fit. 
Consider how much we owe to all that we mean by 
that word “interest.” Think of all the books in the 
world that are read because they interest people, the 
science that is followed by tens of thousands of 
amateurs, the old furniture, the old pewter, the old 
china that is collected by the connoisseur simply 
because it interests him; the models that are made 
for the pleasure of making them, the star maps, and 
the books on botany and entomology that are studied 
just to find the name of something because it interests 
us. Of what use are our museums of zoology and 
paleontology and geology and archeology to ninety- 
nine persons out of every hundred that visits them. 
None atall. But they do excite an intelligent interest 
in a larger percentage and in some they awaken the 
spirit of comparing which is the mother of science. 
It is the interest that we are able to get out of life, 
out of our work or leisure, that makes it endurable, 
and much of that interest depends upon variety, just 
as the light and shade and play of colours on a 
polished panel are more interesting than the perfection 
of a white matt surface. The engineer wants to feel 
that interest as much as anybody, he wants to put 
his own individuality into his work, to stamp it 
with his own personal or national character. In 
colonial settlements, where men and women of many 
nations have assembled, you may find a dozen different 
kinds of domestic architecture in a square mile; the 
Scotsman and the Yorkshireman have built houses 
of stone, the Essex man has put up his gabled house 
in wood, the Welshman has roofed his cottage with 
imitations of his native slate, the American has built 
with logs or has pinned together his Edison patent 
concrete slab dwelling. Other nations have added 
some little touch that they brought from their own 
lands. The result is heterogeneous if you will, but is 
it not better than a straight, unvaried row of early 
Victorian or even modern suburban villas? Out of 
them all one type is probably the best, one type will 
survive ; but why should we hurry forward the 
approach of that flat perfection ? Rather let it come 
at its own pace and Jet a few more generations at 
least enjoy the pleasures of variability. Moreover, 
we must not forget that the variability has sprung 
from causes that are sometimes lost in antiquity, and 
are sometimes obvious. Our correspondent, for 
example, urges the adoption of outside cylinders in 
locomotives, because the motion is easier to keep 
clean. An argument that may bear weight with a 
soft ballast and a dirty coal, has little on English 
railways with hard coal and hard ballast. A French 
locomotive gets rapidly dirty because briquettes with 
their sticky dust are used; the English locomotive 
rarely has to face such conditions, and the relatively 
small amount of cleaning is readily done. But the 
locomotive’s indifference to dirt is one of its standing 
marvels. Had we never seen one at work we should 
prophesy that the guide bars; the motion, the piston- 
rods would be ground away in a few hours by the 
sharp dust picked up on the road and adhering to the 
oily surface. As we know, nothing of the kind 


happens. We have seen foreign locomotives so covered 
with dirt that a tacky paste a quarter of an inch thick 
could be scraped off all exposed parts that had 
not a rubbing motion, and yet it did its work without 





complaining. That. is a characteristic of some 
continental railway practice ; it economises labour, 
but we should be sorry to see it replace the British 
characteristic of spotless cleanliness. Others, again, 
who have seen American locomotives at. work wonder 
why the type is not adopted in this country, and others 
again marvel that the fifty-ton wagon is not generally 
employed ; another wants to know why we rejected 
the compound, and a fourth cannot understand our 
retention of the copper.box. For each one of these 
things there is a reason. It may be no more than a 
national reason, a prejudice in favour of the perpetua- 
tion of a type, but it is the reason that has caused 
things to be as they are, and it mus*+ not be too 
lightly supposed that such reasons are easily set 
aside or that it is wholly desirable that they should be. 

In the design of machinery of all kinds, personality 
has almost the same power as it has in men and 
women. We cannot say what it is; but we know 
that certain people impress us, we feel their presence, 
whilst others fail to affect us. The engineering 
products of all nations have this personality; we 
have no difficulty in distinguishing an American, 
French or German bridge, engine or machine tool 
from a British product of the same kind. Each is 
stamped with its national characteristics, and the 
value of those characteristics is recognised by 
imitators. We may say with honest pride that 
British designs have been freely copied, and that, 
generally speaking, British characteristics have been 
a hall-mark of excellence. We shall be sorry indeed 
if the time ever comes when we sacrifice our 
own personality and seek to copy the designs 
of others, or when, for example, we standardise 
locomotives, and check that free development 
which has gone on for seventy years and more, 
and under which each superintendent has stamped 
upon his own engines his own individuality. It 
is a small thing to those who are not engineers, 
but who only use or enjoy the works of engineers. 
They cannot understand the feeling of paternal 
pride with which the real engineer—not the 
manufacturer, who is only too frequently not an 
engineer at all—puts into his work something of 
himself. But we others know and sympathise, 
and believe that efficiency bought at the expense of 
our own personality may be too dearly bought. 








WITH THE ADMIRALTY SALVAGE SECTION. 





IN a recent -issue we published some instructive 
facts concerning the work which has been performed 
by the Salvage Section of the Admiralty, in raisin 
and restoring to a seaworthy condition hundreds on 


plant are coming inte service, and certain devices fur 
economising time and labour are being widely em- 
ployed. 

In the previous article we described some exce- 
tionally difficult, cases of salvage which had beon 
successfully completed. Since then, by courtesy of 
the Admiralty, a representative of THe ENGINEER |ias 
been privileged to spend two days with the Salvaye 
Section to study its methods in actual operation and 
to witness some of the results. It may be as well to 
preface what follows by a warning against the insti; u- 
tion of comparisons between salvage achieveme :\ts 
before and since the war. As a Government depart- 
ment the Admiralty Salvage Section enjoys many 
advantages which were denied to the private com. 
panies. In normal times financial considerations 
governed salvage work, and unless a sunken slip 
contained a particularly valuable cargo, the recovery 
of which would more than justify the expense of the 
operation, or unless the ship herself could be refloa: ed 
without any great difficulty, it was usually decided to 
forego salvage. To-day, however, the conditions re 
quite abnormal, for tonnage is at a premium, and 
consequently it is deemed prudent to expend a larve 
sum of money on salvage work which would not be 
undertaken in ordinary circumstances. Owing to the 
elimination cf the financial factor —of course within 
reasonable limits—the salvage officers are able to 
work without the customary restrictions. Neverthe- 
less, this fact in no way detracts from the credit due to 
them for their very remarkable achievements in a 
branch of engineering which has always demanded a 
high standard of technical skill, and never as much as 
to-day, when the problems to be solved are numerous 
and complex, and haste is all-important. 

Our representative had an opportunity of inspect- 
ing a recent example of salvage, of which the Section 
is justly proud. It was of a vessel of nearly 7000 
tons gross, which, together with her cargo, repre- 
sented a value of £3,000,000. Shortly after entering 
home waters she was torpedoed, and had to be put 
ashore, where she was taken in charge by the salvors, 
who fitted her with a “standard patch,” pumped 
out the flooded compartments, and refloated her 
a few days later. She was then sent on to another 
port for final repairs, but before reaching her’ desti- 
nation she was torpedoed again, and, once more, 
had to be beached. The damage, this time on the 
opposite side, was duly patched up, but the vessel 
was so high and dry that it was no easy matter to 
refloat her. Finally, she was launched from the 
beach on a specially constructed slipway —a unique 
event in salvage work, it is understood. She again 
resumed her twice interrupted voyage, and this time 
managed to make her port without further adventure. 
The “ standard patch,” to which reference has been 
made, is a simple but clever contrivance whose intro- 
duction, like that of so many other appliances, was 
due to the exigencies of wartime. When a vessel 
comes to grief divers are sent down to find and 
measure the breach in her hull. By means of a 
movable guage they are able to bring up an exact 


merchant vessels which had been sunk in home waters~jmould from which the patch itself is made, consisting 


by enemy action, or through the ordinary hazards of 
navigation. As we pointed out in our former article, 
the Salvage Section was brought into existence by 
the war, prior to which there was no Admiralty 
department specially organised for marine salvage. 
Whenever the necessity for such work arose—the 
Montagu and the Gladiator are still fresh in the 
memory—it was entrusted to private firms, of whom 
there are several in the United Kingdom. But the 
war had been in progress no more than a few weeks 
when it was realised that the maintenance of our 
naval power at its full strength depended to a large 
extent on the prompt and efficient organisation of 
salvage work. Consequently the Admiralty set 
about the formation of a special section for this duty, 
and, thanks to the willing co-operation of the private 
firms, who provided experienced officers and the 
necessary equipment, the Salvaze Section was estab- 
lished towards the end of 1914. Since then it has 
developed very rapidly, and now possesses a large 
otaff of experts and a fleet of salvage ships, tugs, and 
other auxiliaries. The professional head of the 
section is Captain Young, formerly of the Liverpoo! 
Salvage Association. At the beginning of its career 
the section had mainly to do with H.M. ships, but the 
advent of the submarine campaign and the resulting 
heavy losses among mercantile vessels, made _ it 
expedient to extend the scope of salvage activity in a 
new direction. ' Accordingly, in October, 1915, the 
restoration of damaged merchant shipping was under- 
taken on a considerable scale, and from that date to 
the end of December, 1917, 260 vessels were salved. 
With an augmented staff and larger material facilities 
the Section has been extending and speeding up its 
work during the present year, as the following figures 
show :—Ships salved in January, 14 ; in February, 41 ; 
in March, 37 ; in April, 36 ; in May, 19. Added to the 
previous 260 these figures make a grand total of 407. 
The value of these ships at a time like the present, 
when tonnage has become almost the dominant factor 
in the war, needs no emphasis. But for the remark- 
able work of the Salvage Section we and our Allies 
would have suffered far more severely from the sub- 
marine menace, and our military and economic 
power would have been correspondingly impaired. 
The. indications are that 1918 will be a ‘ bumper 
year ” as regards salvage, for new units and improved 





of a 6in. thickness of wood, strengthened by iron 
strips. When completed the patch is lowered over- 
side, placed in the precise position by divers, and 
secured there by bolts driven through from the 
interior of the ship. It makes a wonderfully neat 


Pjob when completed, and, in one ship inspected, a 


careful scrutiny was needed to tell the patch from 
the hull itself. The preparation of the standard 
patch is sometimes complicated by the nature of the 
damage, as, for instance, when a bilge keel has been 
buckled out of shape by the explosion. Unless this 
protuberance can be cut away. which is not always 
feasible, the patch must be made to fit around it. 
which means very carefu! carpentering and adjust- 
ment. So substantial is the average patch that 
vessels might proceed to sea without danger from 
ordinary weather when once they have been fitted 
with it. In the case of the food ship mentioned 
above, the explosion of the second torpedo failed 
to dislodge the patch on the opposite side, which 
remained quite water-tight. 

A valuable adjunct to salvage work is the new 
submersible electric pump, which, in the words ot 
one salvage officer, has “ practically revolutionised 
marine pumping.” This appliance is now in use on 
every vessel of the salvage fleet, and it has helped to 
save many a good ship to which pumps of the ordinary 
type could have given no assistance, owing to their 
limited lifting power. The submersible pump is 
simplicity itself. The special feature of the motor 
is that it only needs enclosing to keep floating débris 
from the working parts. while permitting water to 
circulate through it internally. The motor is of the 
induction type, with short-circuited “ squirrel cage ” 
rotor, on roller bearings, mounted in gun-metal 
housings at either end of the set. The only connection 
required is a three-ccre electric cable. There are 
three types of thts motor pump in general use by the 
Salvage Section—4in., 6in.. and 8in. The 8in. mode! 
requires 50 horse-power, and will deliver 350 tons 
per hour at a total head of 75ft. At a 20ft. to 30ft. 
head the delivery increases to 550 tons. Cooling 
is effected by a continuous supply of filtered water 
taken from the delivery. There are no glands to 
be taken up, or any other details likely to give trouble. 
The motor, which has its windings insulated hy a new 
process to endure continuous immersion in water, 
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is supplied with current from the salvage ship, or 
from a special enclosed waterproof portable generator, 
driven by paraffin engines, which can be placed on 
hoard a wreck when cable connection is inconvenient, 
or impossible. These generators, beitig of the en- 
closed ventilated type, can be closed up if the weather 
becomes too bad to continue working the plant, and 
can then be left on deck until the weather moderates. 
In most cases the pumps may be suspended from the 
steamer’s derricks and lowered into the water with- 
out coupling up any suction pipes. Pumping can begin 
immediately one length of delivery hose is attached, 
the whole operation occupying only a few minutes. 
The advantage claimed for this pump is the fact that 
it can be brought into action in places that would be 
inaccessible to the ordinary type. In the case of a 
large steamer stranded on a rock-bound coast, ex- 
posed to the sea and completely waterlogged, the 
application of ordinary pumping methods would 
involvethe provision of duplicate sets, which would 
be-Tiable to sustain damage in the event of bad 
weather approaching On the other hand, the sub- 
mersible motor pump could be lowered down to 
any submerged decks, placed in position by the diver, 
and driven from the generators of the salvage tug, 
either alongside or some distance away from the 
wreck. Should bad weather intervene, it would 
only be necessary to disconnect the wires, and the 
pumps, being under water, deep down in the hold, 
would be practically immune from damage, and 
could be started up again whenever the weather 
improved, simply by making a fresh connection. 
The merits of the new system were seen at their best. 
in the case of a torpedoed vessel which had failed 
to make shallow water before sinking. Her shelter 
deck, 57ft. from the keel was barely awash at low 
water, so that the conventional pump, with its lift 
of 28ft. or so, would have been useless. Recourse 
was therefore had to the submersible electric motor 
pump, which was lowered into the stokehold, and, 
after holes had been blasted in the top of the tunnel 
to allow the water to drain through into stokehold 
and engine-room, the pump got to work, and so 
lightened the ship that she could be dragged further 
inshore, and, subsequently refloated. 

Our representative was fortunate enough to see two 
vessels which typified the formidable nature of the 
work that confronts the Admiralty salvage officers. 
Both vessels had been concerned in the same tragedy. 
One was a very large American tanker, with a capacity 
of 16,000 tons; the other a big freighter of the 
“standard ” type, carrying a valuable general cargo 
which included oil and other highly inflammable 
commodities. Proceeding up Channel shortly after 
midnight in thick weather these vessels came into 
collision, the stem of the cargo steamer penetrating 
llft. into the tanker’s side and making a fracture 
21}ft. wide and 41}ft. deep. The friction generated 
by the collision set fire to the benzine tanks in the 
American ship, and the flames, spreading to the 
freighter, killed all but a handful of her crew and set 
her own cargo ablaze. Tugs were quickly on the spot, 
and efforts were made to extinguish the conflagration 
on board the tanker, but without success, and it was 
necessary to sink her by gunfire. Divers were then 
set to work, the gap caused by the collision was 
patched up, the shot holes were temporarily plugged, 
and the vessel was finally refloated and placed in dock, 
As might be supposed she presents a very forlorn 
appearance, with decks and upper works buckled and 
twisted by the intense heat. But the hull is once 
more sound and seaworthy, temporary bridges and 
deck-houses have been built, and the vessel will 
shortly leave for the United States for a complete 
refit. The British ship presented a more difficult 
problem. The official report states that while the 
fire was at its height men from the naval tugs which 
had been summoned “ boarded ship and made fast. 
the tug’s towing hawser to stern bollards on star- 
board side ’’-—a very terse reference to what must 
have been a heroic feat. ‘“‘ Second tug arrived,” so 
runs the narrative, ‘‘ and her hawser was secured to 
stern bollards on port side. , After towing for nine 
hours mine exploded, parting first tug’s hawser, and 
two mines exploded under quarter of ship.” As it 
was now impossible to bring her nearer in, the ship 
was sunk by gunfire, the scene being an exposed inlet 
on the south coast. When boarded by our repre- 
sentative a few days ago the vessel was still half 
submerged in the rising tide. and at the full only her 
upper works are visible. But at low water the 12in. 
pumps were busily at werk, though, owing to the 
large quantity of floating débris in the flooded hold, 
divers had frequently to go down and clear the 
suction. Regarded from the pre-war point of view 
this particular piece of salvage would have seemed 
very unpromising, if not entirely hopeless. 
officers of the Section who were present had every hope 
of saving the ship and a portion of her valuable cargo, 
and it is rare indeed that they undertake a job without 
carrying it through successfully. They are obviously 
absorbed in their work, and the same professional 
enthusiasm could be noted in every rank and rating 
of the Section. 

It need hardly be said that salvage operations under 
war conditions are not without an element of danger. 
Mines are frequently encountered, and on more than 
one oceasion the salvage fleet has been attacked by 
hostile submarines. But a more serious peril is 
constituted by the poisonous gases which are generally 


But the" 





; February 12th, 1918. 


present in flooded cargo holds. - As is well known, the 
action of sea water on grain produces poisonous 
gases, and until a method was devised of rendering 
these gases innocuous they had claimed several victims 
among the salvage corps. Fortunately it is. now 
possible to obviate the danger by spraying damaged 
cargo with a special solution which goes far to nullify 
the effects of the gases. Even so, however, the stench 
is highly disagreeable, and nauseating enough at close 
quarters, though the salvage men have come to regard 
it as a trifling inconvenience. 





Ministry of Munitions, we learn that each of the pistons 
weighs 4 lb. 8} oz. without its rings, which weigh. 1} 0z. each. 
The piston, complete with rings and gudgeon pin set-serew, 
weighs 4 Ib. 144 0z. as compared with 6b. 114 0z. for the 
standard cast iron piston. The standard cast-iron piston 
ot the Benz engine is illustrated in Fig. 1. Its chief 
feature of interest is the perforated conical steel support 
riveted to the inside of the crown and bearing upon the 
centre portion of the gudgeon pin through a slot cut in 
the small end of theconnecting-rod. The new aluminium 
piston is illustrated in Fig: 2. The domed crown in this 
ease is supported and strengthened by eight webs 





After what has been said it were needless to emphasise 








radiating from a central boss. ‘The rings are of cast iron, 




































































T 
144-9 





Fig. 1—CAST IRON PISTON 


the great importance of the work that is being done 
by the Salvage Section. Already it has made 
good a large percentage of our losses caused by the 
submarine campaign, and, at a conservative estimate, 
must have restored a million tons of shipping to the 
Allies, while the value of the cargoes saved is quite 
incalculable. For obvious reasons the present is not 
a suitable time for giving detailed accounts of certain 
most. difficult problems which have had to be solved 
in connection with the salvage of naval units, but in 
this direction, too, the salvage officers have established 
a wonderful record of success. The country has 
reason to congratulate itself on the possession of an 
organisation which is easily the largest aud most 
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Fig. 2—ALUMINIUM ' PISTON 


efficient of its kind in the world. Our relief from 
the once imminent danger of famine is due in no 
small part to the unremitting toil and professional 
skill of the officers and men of the Admiralty Salvage 
Section. 








ALUMINIUM PISTONS FOR ABRO-ENGINES 


Tue first aluminium pistons to be found in a captured. 
enemy aero-engine were discovered in a 230 horse-power 
Benz motor taken from an Aviatik biplane captured on. 
From an official report issued Ly 
the Aircraft Production (Technical) Department of the 











FOR BENZ AERO-ENGINE 


| machine hammered on the inside. The three rings 
above the gudgeon pin and the seraper ring below are all 
| 5.25 mm. deep and 3 mm. thick. The piston ring gap as 
| measured in a standard 230 horse-power cylinder was 
| found to be exceptionally wide, amounting to 1.9 mm. 
| The gudgeon pin bosses are fitted with steel bushes 2 mm. 
| thick. T’hese bushes are cast into the bosses. ‘The 
| gudgeon pin is fixed in the bosses in the usual way by 
| means of a set-serew and split pin. The inside of the 
| piston is machined up to the reinforcing rib of the scraper 
| ring. A semi-circular groove 4.5 mm. in radius is formed 

round the hottom lip of the skirt. The distance from the 
| axis of the yudgeon pin to the top of the cylinder crown is 
| 1 mm. greater in the aluminium than in the cast iron 
| piston. This increase results in a reduction of the 
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FOR BENZ AERO-ENGINE 


clearance volume by 16.51 cubie ems., and gives a com- 
pression ratio of 5.0 to 1 instead of 4.94 to 1. The 
chemical composition of the aluminium alloy was found 
to he as follows :—-Aluminium, about 80 per cent. ; zinc, 
12.13 per cent.; copper, 6.02 per cent.; iron, 1.42 per 
cent. ; silicon, 0.31 per cent. ; manganese and magnesium, 
a trace; tin and nickel, nil. 








THERE are something like two million acres of rubber 
in the world, and, approximately, 75 per cent. of the area 
belongs to the British. The product amounts In value 
annually to about £75,000,000. 
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2500 H.P. RATEAU MARINE GEARED TURBINES. 


Ir is certain that the steam turbine will continue to 
play a very important part in connection with marine 
propulsion, and it is equally certain that the direct 
turbine drive cannot pertectly satisfy all the require- 
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Fig. 1—GENERAL 


ments of marine engineers. There remain, therefore, 
at present only two ways of utilising the steam turbine 
satisfactorily for ship propulsion, the first being in con- 
nection with an electric generator and motor, and the 
second being through the intervention of speed reducing 
devices. With single reduction gearing, the highest degree 


ARRANGEMENT OF 


speeds, thereby reducing the size of the turbine. The 
gearing can, of course, be designed so that the power 
for each turbine is transmitted to the final wheel inde- 
pendently, giving an even distribution of pressure on the 
teeth. With two turbines and two separate high speed 
gear’ trains, greater reliability is secured, for even if one 
turbine is entirely out of commission, the voyage of the 
vessel can be continued. 











Sar, 



































TURBINES AND GEARING 


| We have had an opportunity of inspecting in operation 
a 2500 shaft horse-power Rateau turbine set and double 
reduction gearing at the works of the British Westinghouse 
Company, Limited, Trafford Park. The set is of a standard 
type which this firm is now building, and is intended for a 
ship ordered by the Moss Steamship Company, Limited, 





The normal shaft horse-power required is 2500, the speed 
of the propeller 70 revolutions per minute, and the turbine 
revolutions 3000 per minute. The astern power required 
is 1800 shaft horse-power. 

The turbines are of the Rateau impulse type, a pattern 
which has been brought to a high pitch of perfection for 
land purposes, and which adapts itself admirably to 
marine propulsion. The general arrangement of the unit 
comprising turbines, gear and condenser, is shown 
diagrammatically in Fig. 1, while Fig. 2 shows views of 
both the high and low pressure turbines as erected in the 
makers’ works, and Fig. 3 shows the general arrangement 
of the turbine gear. It will be observed that the turbine 
consists of one high and one low-pressure cylinder mounted 
side by side, both driving through high-speed pinions the 
double reduction gearing, which in turn drives the propeller 
shaft. The high and low-pressure cylinders are each 
divided into two sections, one for steaming ahead and the 
other for going astern; as more clearly shown in the 
diagrammatic views, Figs. 4 and5. For ahead steaming, 
steam is first expanded in the ahead nozzles A, performing 
work in the velocity compounded stage B, after which it 
passes through several single impulse stages C. The steam 
is then led across through interconnecting piping to the 
ahead nozzles of the low-pressure cylinder D, and passes 
through the low-pressure’ single impulse stages to the 
condenser outlet E. For astern steaming, the steam after 
performing work on the astern velocity compounded 
stage F, finally passes through the astern low-pressure 
stages G to the condenser, which is placed immediately 
below the low-pressure half of the machine. 

Being of the impulse type the pressure and temperature 
inside the high-pressure casing is kept low, as a much larger 
expansion is allowed in the first than in the succeeding 
stages, while in the low-pressure cylinder the pressure 
need only be a few pounds above that of the atmosphere. 
The aft ends of the cylinders are bolted direct to the gear 
case, and the forward ends have sliding seatings to allow 
of expansion due to temperature changes. The cylinders 
and diaphragms are divided horizontally to facilitate 
opening up. The nozzles on the ahead section of the 
turbine are usually divided into three groups, each con- 
trolled by a separate valve. Each group consists of a 
different number of nozzles, so that by admitting steam 
to the groups separately or to various combinations of 
groups, throttling losses can be avoided at seven different 
ahead speeds. The nozzles for the astern section of the 
turbine comprise one group only, !rom which a power of 
usually 70 per cent. of the normal ahead power can be 
obtained for astern steaming. The complete nozzle block 
containing a number of nozzles is built up of two forged 
steel angles, machined all over, between which the guide 
plates which form the nozzles are inserted. These guides 
are constructed from special steel, machined all over. 
They are held in position by means of an accurately fitting 
rivet at the inlet end, and at the outlet end by means of 
projections left on the guide to fit into recesses made in 
the angle sections between which they are fixed. The 
design of the boxes to which these nozzle blocks are bolted 





forms an important feature of the turbine. Owing to the 
large range of temperature and pressure to which they are 
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Fig. 2—-HIGH AND LOW-PRESSURE CYLINDERS OF RATEAU MARINE 


of economy is unattainable in mercantile vessels with 
the usual propeller speeds, because in order to keep 
the gear wheel diameter down to reasonable dimen- 
sions, the turbine must be operated at comparatively low 
speeds. The double reduction gear, although doubtless 
not quite so mechanically efficient as the single reduction, 
enables the turbines to be run at the highest practical 


depth moulded to bridge deck, 36ft. 


Liverpool, from the North of Ireland Shipbuilding Com- 
pany, Londonderry. The dimensions of the vessels are as 
follows :—Length, 385ft. 6in.; length between perpendi- 
culars, 370ft.; breadth, extreme, 5lft. 3in.; breadth 
naoulded, 5lft.; depth moulded to upper deck, 28ft. 2in.; 

2in.; deadweight, 

llin.; and speed, 11 knots. 


7200 tons; draught, 23ft. 


TURBINE 


subjected, more especially when reversing, it is important 
that they be allowed to expand freely, without throwing 
any stresses on to the turbine cylinder, or reducing the 
clearances between the nozzles and the first moving 
blades. This requirement is met in the turbines in 
question by supporting the boxes at the inlet end only, 
allowing the other end freedom of movement. Fig. 6 
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shows the complete astern nozzle box with nozzles. 

The diaphragms separating the various stages of the 
turbine are usually made of cast iron. They are in 
halves, and provided with spigot and socket joints to 
prevent the leakage of steam from one side of the 
diaphragms to the other. The nozzles or guide blades 
are made of mild steel, and are cast into the diaphragms. 
The outer periphery fits into a recess machined in the 
cylinder, and the inner periphery is provided with special 
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strength and enables the blades to be very rigidly secured 
in position, 

The provision of an efficient sealing gland at the point 
where the spindles pass through the cylinders is important, 
to prevent leakage of steam into the engine-room, and to 
ensure that no loss of vacuum is caused by air passing 
through the glands into the cylinders where a vacuum 
might exist. The glands used in the Rateau marine 
turbine are of the combined water and steam seal type. 
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is shown in section in Fig. 8. This device is fitted on the 
end of the turbine shaft. It consists of an unstable 
governor in which the weight, having its centre of gravity 
a small distance from the centre of rotation, is opposed by 
a spring of such strength that the force exerted by it is 
Jess than the increase in centrifugal force due to the weight 
moving further from the centre of rotation. Since this 
force is cumulative, immediately the weight begins to move 
it flies out and trips the emergency valve through the 











































































































SIDE ELEVATION. 
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Fig. 3—GENERAL ARRANGEMENT OF DOUBLE REDUCTION 


glands of the labyrinth type, which prevent leakage 
between various stages. The glands are easily renewable. 

The blade wheels are of forged steel, forced upon the 
shaft and driven by means of keys, the cast wheel being 
secured by a nut with a fine thread. Two types of blading 
are used. The blades of the compound velocity stage, 
which usually constitutes the first stage in both ahead and 
astern sections, are provided with ‘ T’’ roots, which fit 
into slots turned on the periphery of the wheel. This type 
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END ELEVATION. 
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ARRANGEMENT OF GEARS. 


The water seal is normally used for continuous operation | 
at sea. 
for service during manoeuvring, starting and stopping. 
The water gland as shown in section in Fig. 7 consists of 
an impeller rotating in a race. The centrifugal force 
exerted on the water tends to maintain an equal length of 


water leg on each side of the impeller, but the difference in | 


pressure between the inside and outside of the cylinder 
causes a difference in height (h). The centrifugal force on 









































A steam seal of the labyrinth type is incorporated | 


Swain Sc. 


GEARING 


agency of levers shown. Two such governors are provided 
on each shaft. Relief valves are provided on both high 
and low-pressure cylinders to relieve any excess of pressure 
in case of breakdown of the condenser auxiliaries. 

The main bearings are separated from the glands by 
small isolating chambers which separate the cylinder from 
the bearing housings and casing, and in which the parts 
requiring lubrication are situated. The covers of the 
bearing housings can be readily removed without disturbing 
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Fig. 4—SECTION OF HIGH-PRESSURE 


of blading is adopted for the initial stage on account of 
space limitations, which debar the use ot the 
type. The remaining blades are of the Rateau type of 
** Straddle ” formation, and they are secured to the wheel 
by means of rivets in double shear. 


* straddle” | 


TURBINE 


this portion of the water corresponds to the difference in 
pressure between the inside and_ outside of the 
cylinder. The water used for sealing purposes is 
entirely recovered and no loss of fresh water occurs. 


These rivets are | With steam sealing, the admission of steam to the gland is 


very accurately fitted and are expanded in a special | | so that no loss of steam or condensate occurs, 
machine which prevents any damage to the blading or | and asin the case of the water seal, the steam or condensate 
wheel. The blades of both types are usually made of | passes to the main condenser. When the amount of steam 
5 per cent. nickel steel, machined from the solid bar. No has once been adjusted no further regulation is necessary, 


distance pieces are required between the blades, as they | as the conditions in the gland are independent of load or 
are of the composite type, thus forming their own distance | speed. 
This additional root section greatly adds to their 


pieces. An overspeed governor, automatically to prevent racing, 


Fig. 5—-SECTION OF LOW-PRESSURE TURBINE 


any other part of the machine. The main bearings are 
spherical. They are made of cast iron in halves, and lined 
with white metal. At each side and on the top and bottom 
a steel pad is provided under which there are liners of 
varying thickness, thus enabling the shaft to be adjusted 
in any direction for lining up and allowance for wear. 
thrust collar is provided on each shatt to maintain correct 
alignment relative to the cylinder. Lubrication is effected 
by a combined gravity and pressure system. Two positive 
rotary pumps direct connected to the intermediate gear 
shafting deliver oil to the supply tank, from which oil flows 
by gravity to the bearings. A valve is also provided to 


A 











38 


THE- ENGINEER 





Jury 12, 1918 


= a 
——— 





enable the oil to be delivered direct to the bearings if 
Oil coolers are supplied in duplicate. The | feet of cooling surface, and with water flowing through the 
turbine shafts are coupled direct to the gear pinions by | fin. tubes. It is attached direct to the exhaust flange 


necessary. 


flexible couplings. 

The gearmg is the product of the Power Plant Company, 
Limited, West Drayton, and is of the double reduction 
helical type, giving : a reduction of 43 to 1 in two sets of 
gears, 6 to l and 7.lto | respectively. There are two 
independent high-speed trains driven from the high and 
low-pressure turbine spindles, working on to a common 
wheel for driving the propeller. 
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Fig- 6—ASTERN NOZZLE BLOCK 


securely fastened to cast iron disc centres. The two low- 
speed pinions are made from .5 carbon steel, and are solid 
with their shafts, which carry on a swelled portion in the 
centre the high-speed wheels. The low-speed wheel is 
usually of cast steel with forged steel rims shrunk on. . The 
main portion of the gear case is one solid casting. with 
which are cast in one all bearing housings. The casting is 
made with box shapcs right through with flat outer 
surfaces. This construction ensures great rigidity with 
comparatively low weight. High-speed and intermediate- 
speed bearing housings lie in the same horizontal 
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Fig. 7-WATER GLAND 


plane ; the low-speed bearing housings lie in a lower plane. 
All necessary oil passages for lubrication of bearings and 
gears are formed in the body of the case, where necessary 
lined with brass tubes, ending in bosses at the outside of 
the gear case into which are screwed substantial gun-metal 
unions. The’ gear case cover is made in five separate 
pieces, any one of which can be removed without affecting 
the others. Oil for lubrication is fed to the high-speed 
trains by means of oil shields, which ensure uniform dis- 
tribution with either direction ef rotation. The low-speed 
trains are lubricated by means of sprayers, which are 
easily removable. All the oil from the main bearings and 
gears drains into the bottom of the case, from which it 
circulates from the oil pump, strainers and coolers back to 


The high-speed pinions 
are of oil-treated nickel steel with 34 to 5 per cent. nickel, 
and .25 to .35 per cent. carbon. The high-speed wheels 
are built up frorn forged steel rims shrunk on and otherwise 


The condenser is of the surface type, with 2118 square 


beneath the low-pressure cylinder. The body is made 
of cast iron with tubes of solid drawn Admiralty mixture, 
secured to rolled brass plates by means of screwed ferrules 
and tape packings. The ferrules are designed to permit 
freedom for expansion and prevent creeping. The tube 
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Fig. 8—OVERSPEED GOVERNOR 


by G. and J. Weir, Ld. 


turbines, gears, condenser and pumps is 72 tons. 








STATIONS.* 


By J. H. SHAW, Assoviate Meinber. 


Turre is little doubt that the majority of power station 
engineers have given attention to the efficient utilisation 
of steam at the lower ranges of temperature and pressure, 
and have been during the past few years considering the 
upper range. Here there is rather more scope for choice, 
but it appears that doubt exists as to whether it is the 
more economical to increase the temperature of the steam 
by superheating or to increase the range by the use of 
higher pressures and a moderate amount of superheat. 
This question has been shelved to a certain extent, owing 
to engineers being engaged on war work, and thus unable 
to give the necessary time and attention to developing 
plant suitable for the higher ranges. 
An interesting plant has been installed by the British 
Thomson-Houston Company at their Rugby power-house, 
consisting of a B.T.H. turbine and a Babcock and Wilecx 
marine type boiler, capable of a normal evaporation cf 
18,009 Ib. per hour with feed-water at 80 deg. Fah.—the 
working pressure being 350 Ib. per square inch, the final 
temperature of the steam after passing the superheater 
700 deg. Fah., and the test pressure of the boiler 525 Ib. 
per square inch. Good results have been obtained from 
the combination, and an inspection of the machine after 
about a year’s operation showed no undue signs of wear. 

At the Carville power station, Newcastle-on-Tyne, the 
latest section of the boiler-house is designed for 275 Ib. 
pressure, and at Glasgow the boiler pressure at the new 
works is to be 250 Ib. per square inch. 

A question that will appeal to all is “* Will it pay ?” 

A good case can be made out for a jump to 600 Ib. 
pressure with a total temperature of 700 deg. to 800 deg. 
Fah., but this will involve a considerable amount of 
development charges being borne by the undertaking or 
undertakings which are the first to adopt such a pressure, 
On the other hand, it appears that practically all designs 
of existing apparatus can be so modified as to admit of 
pressures of 350 Ib. to 400 Ib. per square inch, It would, 
therefore, seem that to increase the working range of 
steam without the development of new designs a pressure 
of 350 lb. can safely be adopted, and that if it is decided to 
increase the range the adoption of a pressure below this is 
akin to “ hedging ”’ the question. 

When considering any results of tests on high-pressure 
or high-temperature steam generating plant, it is essential 
that the tests on the boiler side and the tests on the turbine 


THE USE OF HIGH-PRESSURE AND HIGH- 
TEMPERATURE STEAM IN LARGE POWEBR | for the plant operating at 200 Ib. pressure, and 


turbines of the size under consideration will be improved 
in the near future. For the purpose of the calculations a 
turbine ratio efficiency of 80 per cent. is assumed, at both 
200 Ib. pressure and 350 Ib. pressure with the steam super- 
heated 150 deg. Fah. and a constant.vacuum of, 28. din. 

The corrections used for obtaining the consumptions at 
different steam temperatures are taken from Mr. Baumann’s 
paper.f— An alternator of 26,000 kilowatts capacity can 
no doubt ‘be built to give an efticiency of 97 per cent. at 
unity power factor, thus making the turbo-generator ratio 
efficiency 0.80 x 0.97 = 77.6 percent. Assuming bearing 
and other friction losses to absorb 2 per cent., the internal 
efficiency of the turbine will amount to 82 per cent. 

The schedule shows’the comparisons of coal, steam and 
heat consumptions for a 20,000-kilowatt machine running 
under the conditions mentioned, at 200 lb. and 350 Ib. 
pressure by gauge at varying superheats ; also at 500 Ib. 
pressure absolute and 268 deg. Fah. superheat, at which 
pressure and superheat the total temperature will be 
736.5 deg. Fah., which is about the maximum temperature 
at present recommended for the materials now being used 
in turbine construction. The schedule shows that the 
cost for coal when generating 175.2 million kilowatt-hours 
with a load factor of 100 per cent. will be £64,400 at the 
higher pressure—supetheat 250 deg. Fah.—and £69,200 at 
the lower pressure with corrésponding superheat. ‘This is 
a saving of £4800 per 175.2 million kilowatt-hours, or 
0.007d. per kilowatt-hour. Unfortunately, a load factor 
Fof 100 per cent. is impossible, and the conditions under 
which power stations are operated must be considered 
before even an approximate estimate of working costs 
can be arrived at. 

To arrive at an estimated figure for the power stations 
under discussion, it is proposed to assume that the standing 
loss of the station designed for 200 Ib. will be the same as 


plates are stayed to the condenser and corners, the stays | a typical station—the Valley-road power station of the 
being in tension when in service. The circulating pump | Bradford Corporation, é.c. 
wss made by Drysdale and Co., Ld., and the dual air-pump | be fair if the same basis i is taken for the plant at 350 Ib. 
The plant is designed to work with | pressure, with 8 per cent. added to the works standing 

stcam at 180]b. pressure, 100 deg. Fah. superheat, and | loss re presenting roughly the higher temperature of the 
28iin. vacuum with 30in. barometer. The total weight of | steam at the higher pressure. Standing losses must be 


1583 Ib. of coal per hour. It will 


approximately proportional to the top temperature, as 
this affects radiation, boiler exit losses, &c. 

For a 20,000-kilowatt set the no-load consumption will 
be approximately 22,000 Ib. ef steam, or 3666 Ib. of coal 
per hour, and the total steam consumption at any load is 
22,000 Ib. + 9.54 Ib. of steam per kilowatt-hout 


22,300 Ib. 4- 8.6 Ib. of steam per kilowatt-hour 

and 3729 Ib. -+- 1.45 Ib. of coal per kilowatt-hour for the 
plant operating at 350 Ib. pressure and 250 deg. superheat. 
In order to allow for changing over, for the 4 period when 
two or more machines are te mporarily running together 
at partial loads, for reduced efficiency in the boiler-house 
due to adverse circumstances, and for the necessity of 
sometimes running the plant when it is not in the best 
condition, it will be advisable to add 5 per cent. to the 
figures obtained for the load consumption and 5 per cent. 
to the no-load loss of the turbine, thus making the 
consumptions and costs as below :— 


Maximum load of 20,000 ki lowatts 
and 50 per cent. load factor 87.6 
106 units per annum. 


200 Ib. pressure, 350 Ib. pressure 


250 deg. super- | 250 deg. super- 
heat, 28.5in. | heat, 28.5in. 
vacuum. vacuum. 
Works standing loss in tons of 
~ Gee 6,200 6,700 
No-load consumption ‘of turbo- 
generators in tons of coal ~~ 15,100 15,314 
Load consumption of turho- 
generators in tons of coa i 65,300 59,867 
Tota! oe ag 86,600 81,881 
Lb. of coal per unit on station 
bus-bars .. sures 2.211 2.004 
Total cost at 10s. “per OM ooo mee £43,300 £40,940 
Cost of coal perunit .. .. .. 0.119d. 0.1122d. 





The foregoing relates only to the cest of coal; the 
remaining items which make up the total works cests 
are not likely to be affected by the use of higher pressures 
and temperatures. Oil, waste, and water are practically 
unaffected ; repairs and maintenance may be increased, 
but not to an appreciable extent. The capital cost of the 
plant is an item that may he affected to a considerable 
extent, but, unfortunately, the increased cost of turbines, 
boilers, pipes, &c., due to the use of higher pressures and 
temperatures cannot be given in a paper of this description. 
The table below gives the steam consumption on the 
conditions specitied. 


TABLE. 


Steam pressure at turbine, bb. per 


; 4 . ; e square inch a oot - Rad 265 315 
side be studied separately ; further, it must be remembered Total temperature of steam ai 
that any results obtained on an extra high-pressure boiler | turbine, deg. Fah... .-| 688 688 688 
can be obtained, and considering the boiler apart from the Superheat at turbine, deg. Fab. ¥ -| 300 281.6 265.6 
~ 2 ‘otal heat of steam (from 32 deg. 
economiser, surpassed on a similar and similarly equipped Fah.), therms per Ib. 1971.3 1368.6 1365.9 
low-pressure boiler. Absolute pressure at turbine ex: 
For a comparison between the cost of running a power | __ haust, inches (Hg.) od 1.5 1.5 
station at 200 Ib. pressure (gauge) and at 356 Ib. pressure Heat drop per Ib. of steam, therms) 429.2 440.3 449.1 
*| Ratio efficiency of turbine and) 
a schedule has been prepared. It is proposed to consider} alternator .. 79.5% 79.1% 79.0% 
a riverside station, where the water is suitable for surface —, onsumption of turbine, tb. papae er ae 
9 per kilowatt-bour _. 02% 9.82 9.65 
condensing. It is proposed to install 20,000-kilowatt sets, Total steam consumption éf tut 
and coal is assumed to be within a reasonable distance; bine, Ib. per hou 200,460 196,400 193,000 
the cost of the coal, with a net calorific value of 10,000 | Steam consumption per effective 
kilowatt-hour, !b. oS 10.3 10.10 9.94 


therms per lb., is for the purpose of the schedule assumed 
to be 10s. per ton at the works. The incombustible 
contents of the coal would amount to 20 per cent. The 
average water temperature is taken to be 60 deg. Fah., 

and the vacuum 28.5in., with the barometer at 30in. 
The overall efficiency of the boiler-house plant is assumed 
to be 77.5 per cent., which should be obtained with 
modern boiler control. 

Turbine makers are not all in accord as to the efficiency 
to be expected from turbines of the size under considération 
when working on high ‘pressures, and, in view of the 
difference between the view of experts, it will be advisable 
to book ahead and anticipate that ~~ efficiencies et 


With ges to the » iprianeai difficulties, i it is but to be 
expected that before pressures of 500 Ib. or 600 Ib. per 

square inch are adopted, a radical departure will have to 
be made in present boiler construction. All square boxes 
and headers will be eliminated, the drums and tubes will 
be smaller in diameter, and the design of the boiler made 
more elastic. The type of boiler will no doubt assume 
the appearance of a flash boiler, with practically no steam 
or water reserve, and fired by gas on the surface- 
combustion principle. 


* K. Baumann: . “ Recent Developments in Steam ‘Turbine 








2 ‘The. Institution of ‘Electrical En Engineers. ~ Abridged. 





the supply tank. 


Practice,” Journal I.E.E. 1912, Vol. 48, page 768. 
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For more moderate pressures, up to 350 Ib. per square 
inch, the existing type of boiler can be modified and success- 
fully used. At Carville power station, Babcock and Wilcox 
marine-type boilers are being used, at 275 lb. per square 
inch gauge pressure, and at the British Thomson-Houston 
Company’s works at Rugby a Babcock and Wilcox boiler 
is installed and successfully working at 350 lb. per square 
inch. Further, Messrs, Babcock and Wilcox state that 
they have at present two boilers on order for a working 
pressure of 475 Ib. per square inch with steam superheated 
to « final temperature ot 700 deg. Fah., and that they are 
quite prepared to supply. boilers in their ordinary business 
tor such pressure and superheat. 

With higher steam pressures the temperature of 
saturation is raised, and, due to this, greater care must be 
exercised in the quality of the water used for the boiler 
feed. A feed-water that is perfectly satisfactory at 
380 deg. Fah. in a modern tubular boiler might be quite 
unsuitable for use in a flash boiler. The quantity of air, 
CO,, and oxygen will have to be kept down to a minimum, 
aud also the non-soluble salts which are generally in the 
water discharged from an ordinary lime-soda water 
softener. A natural development, and one which is already 
taking place, is to heat the feed-water under atmospheric 
pressure by means of live or exhaust steam in order to 
drive off the entrapped and dissolved gases as much as 
possible. Aceording to Lunge’s ‘“‘ Technical Chemist’s 
Handbook,” it is necessary to raise the temperature of the 
water to 100 deg. Cent. before the quantity of air in the 
water is appreciably reduced. 

The source of water for use in high-pressure plants will 

have to be carefully traced, and the treatment ot the water 
should be such that a minimum of unsoluble salts remains 
‘in it after treatment. The purer the water the greater 
affinity it has for air, CO,, and oxygen, and every care 
should be taken that it is not exposed to the air between 
the condenser and the boiler. In order to avoid such 
exposure to the air it is suggested that the feed pump 
should be an extension of the condensate pump and the 
condensed water pumped direct into the feed line. 

The natural development of the turbine for higher 
pressures appears to be in a line with Parsons two-cylinder 
machine, with a flexible claw-type coupling between the 
cylinders and a thrust bearing for each cylinder. For 
very large sets, above 50,000 kilowatts, the cross-compound 
turbo-generator will no doubt be used, the high-pressure 
turbine being attached to a generator and the low-pressure 
turbine to another generator. Each set can then be run 
at its most suitable speed, with resulting high efficiency. 
This arrangement will no doubt lead to re-heating the 
steam after it leaves the high-pressure turbine and before 
entering the low-pressure machine. Dr. Ferranti has 
already done valuable work on this subject, the results of 
which have unfortunately not been published. 

The design of the condensing plant is not likely to be 
modified because of the use of high-pressure or high- 
temperature steam, but it must not be lost sight of, that 
with steam initially at the same temperature, but at 
different pressures the plant using the high-pressure steam 
will reject less heat units to the condenser per Ib. of steam 
used in the turbine. 

The steam pipes to be used in a station where both high 
pressures and high temperatures are employed will have 
to be very carefully designed. The question of expansion 
at higher temperatures will be of the utmost importance. 
For example, take the case of a steam pipe 100ft. in length, 
and assume that the pipe had been erected at 60 deg. Fah. 
It will be found that at a temperature of 388 deg. Fah., equal 
to steam at 200 Ib. gauge saturated, the expansion is 
2.59in., while at 786.6 deg. Fah., equal to steam at 600 Ib. 
pressure and 300 deg. Fah. superheat, the expansion is 
5. 75in. 

The expansion given can be readily taken care of if the 
designer can ensure that the expansion would always take 
place lengthwise in the pipe range. Unfortunately, taking 
a boiler off a range will cause a considerable cross-strain 
to the main header, due to the connecting pipes cooling 
down and contracting. 

It appears that the main steam connections of the 
boiler will have to be designed in a flexible manner, in 

order to relieve the main range of stress. Further, these 
connections should be of the manifold or header type, 
i.e., made up of many small pipe connections. 

From inquiries, it is apparent that the boiler mounting 
and valve makers are quite alive to the possibilities of 
high-pressure and high-temperature steam coming into 
commercial use. The question of the use of higher 
pressures is quite appreciated by the makers of economisers, 
who are prepared to manufacture economisers for 350 Ib. 
boiler pressure or higher, either of their standard design, 
with the details modified, or of a design suitable for use as 
an integral part of the boiler, if necessary with horizontal 
and mild steel tubes. 

It must be admitted that in order to attain a higher 
overall efficiency, it, is necessary to increase both the 
pressure and the temperature of the steam. An increase 
of pressure with a constant temperature would mean that 
the dew point is carried further up the turbine towards 
the high-pressure end, thus tending to accelerate blade 
erosion in the lower stages and a reduced stage efficiency 
of the turbine. Also the high-pressure blading of a 
turbine is considerably less efficient than the low-pressure 
stages, and although the losses in the high-pressure end 
are partly recovered in the low-pressure blades, it is 
apparent that to assume that a turbine for extra high 
pressures can be built with the same efficiency as one for 
a lower pressure—within limits—is taking a hopeful view, 
and that there is justification for hesitation before adopting 
extra high pressures on the part of managers responsible 
for the financial results of large undertakings. 








BOOKS OF REFERENCE. 





Tuer forty-fifth annual issue of Willing’s Press Guide— 
published by James Willing, Limited, 125, Strand, London, 
W.C. 2, price 1s.—has made its appearance. This year’s 
volume is somewhat later than was the case last year, but 
the delay is easily understandable, and the book appears 
to differ in no way from those which have gone before it, 
saving, of course, that it has been brought up to date. 
We notice, as we did last year, that, curiously enough, 





—— 


although the names of all Austrian, Belgian and German 
periodicals are omitted, mention is still made of some 
Bulgarian and Turkish newspapers. There is no need for 
us at this date to refer in detail to the contents of the 
Guide ; it is too well known. It contains a vast amount 
of information which we constantly find coming in handily. 


As a matter of fact, the paper shortage has been 
responsible for the omission from “The Electrician 
Electrical Trades Directory and Handbook for 1918” of 
certain information which pre-war issues contained, but 
no one would imagine it to judge by the outward 
appearance of the volume. It still lives up to its nick- 
name of * The Big Blue Book,” and appears to have lost 
very little of its usefulness to the average reader. The 
matter omitted includes some of the less important tables 
and statistical data, the Colonial and Foreign Wiring Rules, 
mining regulations, the particulars of the systems of 
charging for electrical energy, and of the municipal 
schemes for free wiring, motor hiring, &c., since they have 
been suspended during the war, and the biographical 
section. Possibly the last mentioned will be missed the 
most, for it was certainly a notable feature in the book. 
Doubtless, however, the biographies have been prepared 
and will appear in future issues when the times again 
become normal. In order to collect all the particulars 
relating to companies in one entry, the information as to 
the capital, directors and chief officials of companies, which 
has hitherto been given in separate sections, has in this 
year’s issue been incorporated in the alphabetical section 
of the Directory. In a similar manner, brief particulars 
have been added to the entries of electric supply and 
tramway undertakings of the system of supply adopted, 
the powers under which they are operating, &c. It is 
considered that. these alterations will simplify the work of 
reference and enhance the value of the Directory. The 
Handbook, we may add, is published by )Benn Brothers, 
Limited, 8, Bouverie-street, Fleet-street, London, E.C. 4, 
price 15s. net. ) 


THE publication of the “‘ Directory of Paper Makers of 
the United Kingdom” for 1918—Marchant, Singer and 
Co., London, price 2s. net—has been delayed by an un- 
fortunate accident to the type of the directory. It has 
now, however, appeared in its well-known form without 
showing the slightest sign of any mishap. Its contents, 
as usual, comprise carefully arranged lists of British paper 
makers and their representatives in London and the chief 
provincial towns, lists of trade designations, water-marks 
and trade names, and a statement of paper trade customs 
and sizes of papers. The directory, as usual, will be found 
of the greatest use by all connected with the paper industry, 
stationers, printers and others. 








OIL SEPARATOR. 





A nEw form of oil separator has been recently patented 
and placed on the market by Summerscales, Limited, of 
Keighley, and 4, Central-buildings, Westminster, S.W. 1. 
The advantages claimed for the apparatus are that it does 
not consume power in its operation, requires no attention, 
and occupies a very small space. The separator is illus- 
trated diagrammatically in the accompanying engraving. 
The object of the apparatus is to separatejoil of, any specific 
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OIL SEPARATOR 


gravity from water or other liquid impurities, and to 
cleanse it of particles of foreign bodies, such as cotton 
waste, &c. The mixture of oil, water, &c., is either 
pumped or allowed to gravitate through the inlet pipe A, 
and circulates round the guide B. Escaping through 
the annular opening at the top of the guide, the mixture 
strikes the reflecting plate C, which throws down any 
heavy matter to.the bottom of the separator, whence the 


sludge is drawn off as required. The mixture is then 
forced out of the enclosing chamber at D, and passing 
into the cone E_ strikes against the deflecting plate F. 
As the quantity of mixture fed into the separator increases 
the oil rises in the pipe G until, by reason of its specific 
gravity being less than that of water, it overflows at H. 
The separated water overflows at J. Messrs. Summer- 
scales inform us that it is quite immaterial to the action 
of the apparatus what the percentage of water in the oil 
may be, and that, in fact, it is quite applicable for the 
treatment of oil that is only dirty. If after the oil has 
passed through the apparatus further cleansing is desired, 
the apparatus is somewhat modified. The oil in such 
case, instead of being passed at H into receptacles, is taken 
through a series of filter pads contained in the apparatus 
itself, and is finally drawn off at the bottom. 








ADMIRALTY CONTRACTS. 


PROCEDURE FOR ORDERING STEEL MATERIALS. 


An Admiralty Memorandum recently issued runs as 
follows :— 

The attention of all Admiralty contractors and sub- 
contractors is drawn to the procedure to be observed in 
ordering steel materials. 

It appears that in certain districts a considerable 
quantity of steel required for Admiralty purposes is still 
being placed through merchants instead of directly with the 
steel rolling firms when ordered in bulk, or with stock- 
holders approved by the Steel Superintendent for small lots 
urgently required. The printed instructions recently 
issued on procedure for obtaining steel provide that it is 
incumbent on all firms requiring steel to consult with the 
Steel Superintendent of their district as to placing orders 
for steel. and to follow his instructions. 

It is equally incumbent on all firms having such require- 
ments to place their orders dvrectly with the steel rolling 
firm, or, in the case of small lots urgently required, with an 
approved stockholder, following the directions given by 
the Steel Superintendent. The practice of placing bulk 
orders with the rolling firms through a merchant or any 
other intermediary is strictly prohibited, and payment of 
commission to a merchant in respect of any such order will 
not in any circumstances be allowed by the Admiralty as a 
charge against Government funds. 

A list of the principal Admiralty stockholders is enclosed 
for information. The firms in question hold a comprehen- 
sive stock of standardised sections, plates, sheets and bars 
which is reserved’ by them exclusively for Admiralty 
purposes, primarily for urgent ship repairs. 

Where delivery or completion of contracts is retarded 
for want of small quantities of steel, the authority of the 
Steel Superintendent should be asked to obtain the quan- 
tity necessary to cover immediate requirements from a 
stockholder. These stocks are not to be drawn upon for 
bulk orders, but only for small lots very urgently required. 

The above instructions apply to steel of ordinary ship, 
boiler or constructional quality. The services of merchants 
and stockholders may be allowed in the case of the follow- 
ing :—(1) Orders for special quality steels. (2) Orders 
for lots under 10 tons in total weight for any one ship or 
contract, or under two tons of any one size. (3) Orders 
for tin, terne, or black-plate. (4) Orders for delivery ex 
merchant’s stockyards or warehouse. 


List of Admiralty Stockholders—Thos. James and Co., 
Liverpool ; W. M. and A. Quiney, Limited, 15, 17, 19 and 
86, Paradise-street, Rotherhithe, London, 8.E.; Hall and 
Pickles, Limited, 64, Port-street, Manchester ; Henderson 
and Glass, 20, Vulcan-street, Manchester ; C. C. Dunkerley 
and Co., Limited, Store-street, Manchester; Buck and 
Hickman, Limited, 2/4, Whitechapel-road, London, E. 1 ; 
Thos. Howell, Limited, 15/19 and 25/31, Llanarth-street, 
Newport, Mon.; J. Williams and Sons (Cardiff), Limited, 
Globe Warehouse, East Moors-road, Cardiff ; Brown and 
Tawse, Limited, 3, London Wall-buildings, London, E.C.; 
Dunlop and Ranken, Limited, Water-lane, Leeds ; W. W. 
Widdop and Sons, Bradford (bright steel bars only). 








AMERICAN RAILWAYS UNDER GOVERNMENT 
CONTROL. 

THE United States Government having now taken over 
control of the railways during the period of the war—and 
for twenty-one months thereafter—has in its hands a 
system of 260,000 miles, equipped with 66,000 locomotives, 
55,000 passenger carriages and 2,500,000 goods wagons. 
Railway working and maintenance on this vast system 
costs about £530,000,000 per year, of which over 
£290,000,000 is for wages to 1,800,000 employees, and 
£240,000.000 for materials and supplies. The owners 
receive as compensation for the use. of their property a 
return equal to the average net operating income for the 
years 1914-1917. Rate-making is in charge of the 
Interstate Commerce Commission. At the head of the 
new railways administration is the Director-General of 
Railways, Mr. W. G. McAdoo, under whom are six main 
divisions, as follows :—Capital expenditures, public 
service and accounts, labour, transportation, traffic, and 
finance and purchase. For purposes of operation, the 
railway system is divided into three districts :—Eastern, 
Southern and Western, each in charge of a Regional 
Director. The president of each railway is in charge of 
his own line, and reports to the regional director. Each 
district also has a conference committee of presidents, 
which is in close touch with the regional director. In an 
advisory capacity there are advisory committees, as 
follows :—On engineering, to consider plans for improve- 
ments and new rolling stock; on wages; on inland and 
coastwise navigation, to consider means of relieving the 
railways by water transportation ; and on fuel, to consider 
the distribution of fuel in order to avoid the serious 
shortage experienced last winter. 








THE sum of. £31,055 was raised for the Railway 
Benevolent Institution, of which the Prince of Wales is the 





President this year, by the flag-day on the ilth ultimo. 














PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 


July Quarterly Meeting. 


THE ironmasters’ quarterly meeting, in Birming- 
ham, this week, was a tame affair. The finished branches 
in both iron and steel have been dominated by the mag- 
nitude of national needs, but the question of all others 
that has been conspicuous has been the great increase in 
the price of coal, and the effect of these advances in fuel 
upon the iron trade. That succeeding the rise of 2s. 6d. 
per ton on Midsummer Day, the Board of Trade should 
have now decreed a second advance in steam and manu- 
facturing coals of ls. 6d. per ton is deemed serious. The 
increased cost of production involved in iron making is 
considered much too onerous a burden for ironmasters 
to shoulder, and application is to be made to the Iron and 
Steel Controller for an advance in the maximum attaching 
to bar iron and some other classes of manufactured iron 
to eover the increased cost. It is assumed that the 
Ministry of Munitions will be open to conviction on the 
necessity of a readjustment of current market rates. 
Failing that, the already large proportion of special quality 
put through may be expected to sensibly increase. Sellers 
at this week’s quarterly meeting were specially careful to 
attach to sales a condition that any new advance sanc- 
tioned by the Ministry of Munitions should go on to the 
present price as an addition. It is estimated that the 
addition of 4s. per ton to coal prices will add fully 10s. 
per ton to the cost of Midland and Staffordshire iron pro- 
duction, and in some branches considerably more than 
10s. per ton. 


Manufactured Iron Prices. 


No official change was declared at the quarterly 
meeting to-day (Thursday) in manufactured iron prices, 
pending some action by the Ministry of Munitions. Nor, 
indeed, was such a course possible, seeing that all the 
leading prices are “ controlled,” and that without Govern- 
ment sanction alteration cannot occur. Staffordshire 
marked bars were therefore re-declared at the former 
price of £16 net per ton at makers’ works, the Earl of 
Dudley’s price being £16 2s. 6d., and Messrs. John 
Bradley and Co.’s price £17 net. Merchant (or second- 
class bars) were £13 17s. 6d net, makers’ works, equal to 
£15 10s. per ton delivered on consumers premises, and 
for nut and bolt iron the minimum was £14 8s. to £14 10s. 
net, delivered in the district ; but in view of the advance 
in fuel this price cannot be considered any more than 
nominal, and no makers would accept new business at the 
figure, a very much better price being demanded. Un- 
marked bars of sizes and lengths not embraced in the 
Government control, and of good second quality, com- 
manded fully 5s. to 7s. 6d. per ton in excess of the Govern- 
ment limit. Iron rounds of jin. were quoted £17 10s., 
and steel ditto £18 10s. Tube strip was re-quoted at the 
recently fixed Government maximum of £15 5s. per ton. 
Compared with the prices of January quarterly meeting 
last current values, it is interesting, show an advance of 
10s, per ton on Staffordshire marked bars, and 2s. 6d. per 
ton on the controlled price for unmarked bars. While 
compared with the prices of just two years ago, best bars 
show an advance of £1 per ton—and buyers have also lost 
the two and half cash discount which formerly prevailed— 
and ?in. rounds have advanced 30s. to 35s. per ton, good 
unmarked bars of ordinary sizes have not registered much 
change. Current bar iron sales are regulated by the 
degree of priority of the accompanying certificates, and 
the needs of cable and chain makers, in respect of best 
iron, have to be safeguarded. Ordinary chain iron at 
date is quoted £15 per ton. The output of small sizes 
of iron is being laid under contribution for the needs of 
France, in addition to the heavy home demand. 


Puddled Iron Prices Advancing. 


Business in puddled iron is confined within 
narrow limits, the policy of producers being to keep 
customers going with small deliveries rather than to bind 
themselves by long contracts. Prices for the moment 
are still quoted at £11 10s. upwards, the figure which was 
recently voluntarily agreed to by makers, who reduced 
prices £1 per ton to oblige the manufactured iron trade, 
but now that coal has gone up it seems likely that 
something approaching the old figure of £12 10s. must 
early return. At any rate, there were no makers at the 
quarterly meeting who would book forward at the £11 10s. 
price. The sheet iron trade maintains the brisker aspect 
in respect of demand which has been noticeable during 
the last few weeks, but, compared with its ancient pros- 
perity, the condition of the industry is a mere shadow 
of its former self. The galvanised iron trade having prac- 
tically become non-existent, owing to the export trade 
having vanished, prices keep at £17 for 24 weg. 
black sheets in 2-ton Jots and over net at makers’ works, 
and £19 for less than 2-ton lots—both being Government 
maxima—while galvanised corrugated sheets are £28 
to £28 10s. for 24 w.g. material, f.o.b. Liverpool, 
or equal distance ports. These prices are the same as 
opened the year, but compared with just two years ago, 
plain black sheets show a drop of 20s. to 30s. per ton, but 
galvanised sheets are dearer by the same amount. 


Pig Iron Dearer. 


Owing to the great advance in fuel all pig iron 
was dearer at the quarterly meeting this week, and makers 
absolutely refuse to book at anywhere near the old prices, 
stating that they had applied to the Ministry of Industry 
for an additional subsidy to compensate them for the 
increase in furnace costs. In the absence of any present 
Government reply it is, however, impossible to give any 
adequate idea of the advance of which pigs may be said 
to have established for themselves. Control prices for the 
present continue as here :—South Staffordshire part-mine 
forge, 100s.; foundry, 102s. 6d.; all-mine forge, 115s.; 
foundry, 120s.; warm air forge, 145s.; foundry, 155s.; 
special quality (Lord Dudley’s cylinder), 167s. 6d.; 


cold blast, 182s. 6d. North Staffordshire, No. 4 forge, 


THE ENGINEER 





95s.; foundry numbers, 97s. 6d:; basic, 97s. 6d. North- 
amptonshire, No. 4 forge, 87s. 6d.; No. 4 foundry, 89s.; 
No. 3 foundry, 90s.; No. 2 foundry, 92s.; No. 1 foundry, 
94s.; basic, 97s. 6d. Derbyshire, No. 4 forge, 90s.; 
No. 3 foundry, 92s. 6d.; basic, 97s. 6d. Compared with the 
controlled prices that were in operation at the July 
quarterly meeting of 1916, the foregoing prices show an 
advance in Staffordshire part-mine forge iron of 10s. per 
ton, and in part-mine foundry iron of 15s. per ton, but all- 
mine irons have only gained 5s. per ton. Derbyshire, 
Northampton and similar forge and foundry irons have 
also only added 5s. per ton. A report is current that 
forge iron is being supplied from Middlesbrough to the 
district to supplement local supplies. Local pig makers 
do not consider the supply of northern iron to the Midlands 
a business proposition, though it is admitted that in time 
of war economic considerations do not apply quite as usual. 
The local blast-furnaces continue to produce a fairly large 
proportion of “‘ white” iron, which is probably inevitable 
under the difficult circumstances under which work is now 
being carried on, but such iron is certainly troublesome for 
puddling purposes. This iron usually sells at 2s. 6d. per 
ton below the maximum for ordinary forge iron, but such 
is the demand at the moment for pigs that it is readily 
sold at within 1s. a ton of the maximum. 


The Steel Trade. 


The recent larger releases of finished steel are 
being applied to the relief of the tension of supplies in 
various branches of industry now. They do not affect 
the market position very much, and merchants still have 
great difficulty in getting consideration of any but the 
most urgent steel business. Sheet bars in a semi-manu- 
factured state are being more plentifully issued to the 
rolling mills in order to expedite the output of hutment 
sheets for American troops as they arrive. The reduced 
capacity of the mills is fully employed, and the work in 
hand will take not less than three months to get through. 
A meeting has taken place of rollers of steel bars, who are 
dissatisfied with the price recently fixed of £15 for finished 
bars ; with billet prices at existing figures it is said that a 
profit is impossible, and figures are produced showing an 
actual loss at some works as the result of rolling down 
and finishing operations. It is likely that a formal 
application will be made for an advance in this market 
item. The new price of rolled steel wire, which, with the 
rods from which it is drawn, was recently brought under 
control, is £24 for No. 8 gauge, a very big drop from the 
price previously ruling. Rods themselves are corres- 
pondingly decreased. Several firms in the Birmingham 
district are engaged in drawing the wire, the rods being 
obtained mainly from Lancashire and America. At the 
moment, indeed, this is practically the only material being 
shipped from the States. Other prices show no quotable 
change on the week, Bessemer billets, indeed, remaining 
quite nominal at £10 7s. 6d. per ton net f.o.t. at makers’ 
works. 


Engineers’ Wages. 


What is termed by the workers the “ secret 
character note” in the Birmingham engineering trades, 
about which I have previously written in this letter, has 
not, after all, as it. was recommended should be done by 
the London Executive of the National Employers’ 
Federation, been entirely abandoned by the local employers. 
Instead, at a conference latfly held of both sides in 
Birmingham, it has been determined so to revise the note 
as to make it now acceptable to the operatives. Several 
of the questions originally contained in the “‘ note ’’ have 
been struck out and other ‘“‘ objectionable matter ’’— 
so-called—omitted. The men have now consented to the 
continuance of the revised “ note.”’ The principles of the 
shop stewards and workers’ committee movement in the 
engineering’ trades were lately explained to a specially 
summoned meeting of the Birmingham workers by 
delegates who attended from Sheffield, Coventry, &e. No 
resolution was proposed formally patronising the new 
organisation locally, but speeches were delivered describing 
many present trades union methods as “ obsolete,” and 
insisting that the shop stewards’ movement constituted 
“a great advance.” Pre-war conditions in the engineering 
shops, it was declared, could not be restored, and even the 
recommendations of the Whitley Reports were described 
as useless unless combined with “‘ the newer demands and 
necessities of the workers.” 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THe general condition of the iron and steel 
markets is practically unaltered, although it is felt that 
some changes in prices are due, and should take place 
shortly. The scarcity of supply continues all round, and 
the very slight relief which has been noticeable now and 
then does not seem to develop at all. There is a general 
expectation of an advance of 5s. per ton in coke, and this 
keeps the whole market unsettled. From previous con- 
versations with men likely to know, one gathered that this 
was not to be allowed to disturb iron prices; but just at 
present certainty on this point has not been attained. 


Pig Iron. 


The demand for foundry iron here is very strong, 
and cannot be fully met by the available supplies. Derby- 
shire iron at 98s. 8d. delivered for No. 3 is, of course, 
earnestly sought for, and prices are so far ignored that 
consumers are equally ready to buy Staffordshire No. 3 at 
102s. 6d. delivered. There is more of the former than of 
the latter, but not nearly enough of either. It is said that 
Cleveland iron, both No. 3 foundry and No. 4 forge, is more 
plentiful, and that the home allocations for July, although 
large, are not so large as they were in June ; but Lancashire 
does not seem to derive so much benefit as one would like 
to see, and probably the transport difficulties are still in the 
way. It is said that more trucks are available now, but 





labour is scarce, and it is not always possible to load them. 
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Very much larger shipments of iron from the Tees took 
place in June, but the production seems to have been 
equal to dealing with this increase. If, however, Cleveland 
prices are to be advanced, as is thought likely, the cost of 
the iron delivered here will be a deterrent, and will perhaps 
stop business. There is quite a good demand for Scotch 
foundry iron, but sellers are more cautious than before, 
and it is said that the supply to Lancashire is to be stil] 
further reduced. The quantity supplied during the last 
year or so has been small, and even trifling compared with 
the use of this iron in the district before the war. 


Finished Material. 


There is a very strong demand for finished iron, 
and the supply is insufficient, nor does one know how or 
when it can be increased. There are people in the market 
who say that steel can be bought more freely, but ono 
cannot find very much evidence of easiness in steel, and if 
it exists probably it will not last long. 


Serap. 

The price of foundry scrap remains as it was, viz., 
at £6 10s. per ton delivered for the best classes, and £6 to 
£6 5s. for common material, such as broken water pipes, 
The demand at the moment does not seem to be very 
insistent, but this may merely result from the holiday 
season, when many buyers are away. Dealers seem to 
be quite confident about the future, and are not prepared 
to make any concessions in order to obtain business. So 
far as one can understand, the quantities now coming into 
dealers’ yards are satisfactory, but there is always delay in 
preparation now that labour is so scarce. Heavy wrought 
scrap is in very limited quantities, and there are more 
buyers than sellers at the full official price. Heavy steel 
scrap is quiet at 105s. on trucks, and sellers are more 
inclined to avoid business than to search after it, for there 
is still a belief that the official limit may be raised. Steel 
turnings are steady at 65s. on trucks. Cast iron borings 
are quoted at 75s. 


Metals. 


There was no tin being offered in Manchester, and 
merchants say that they are unable to get it. American 
copper prices have been raised to 26 cents per lb., standard 
to £122 per ton, electrolytic to £137-£133, best select 
£135-£131, strong sheets £161 ; that is to say, £12 per ton 
all round. 


Large Water-tube Boilers. 


Up to now the largest steam boilers in use in the 
Manchester Corporation power stations at Stuart-street 
have been the Babcock marine type, capable of giving 
60,000 lb. of steam per hour “from and at.” There are 
four of these generators, each having 312 square feet of 
grate surface, 11,000 square feet of heating surface, 5838 
square feet of economiser surface, and 4090 square feet of 
superheater surface. They are each constructed as a self- 
contained unit, with their own chimney and induced 
draught plant. In order to keep pace with the ever 
increasing demands for electrical energy, and to make the 
best possible use of the restricted floor space, a group of 
twenty-four smaller boilers is being removed, and they 
will be replaced by four Babcock water-tube boilers which 
are claimed to be the largest in the kingdom. Two of 
them are now in process of erection. Each boiler will have 
416 square feet of grate, 14,500 square feet of heating 
surface, 8500 square feet of economiser surface, and 5145 
square feet of superheater surface. These boilers are 
constructed for a working pressure of 225 ib. per square 
inch, and are expected to give easily 100,000 lb. of steam 
per hour from and at when burning coal, having a calorific 
value of 11,000 B.Th.U.’s. Each of these boilers is a self- 
contained unit, with superheater, independent chimney, 
and induced and forced draught. Each boiler has four 
grates, each 16ft. by 6ft. 6in., and occupies a floor space 
35ft. by 22ft. 

BaRROW-IN-FURNEsS, Thursday. 
Hematites. 


Throughout the district, from Carnforth to Mary- 
port, there is marked activity in the hematite pig iron 
trade. Makers are still experiencing a very strong demand 
for their iron, and they are still not in a position to give 
prompt delivery of all that is wanted. On local account 
steel makers are taking big tonnages of metal mostly 
direct from the furnaces. On outsideaccount—home users— 
there is a pressing demand for iron, and the available metal 
is being sent away promptly to where most wanted. For 
high grade iron the demand has never been so full. There 
are in all thirty furnaces in blast, and there are no imme- 
diate signs of any increase, although several have been 
prepared for work by relining or rebuilding. Prives 
remain at the full maximum rates of 127s. 6d. per ton for 
parcels of mixed numbers of Bessemer iron, and special 
brands are at 140s. per ton, both f.o.t. Warrant iron 
represents in the aggregate 430 tons only. 


Iron Ore. / 


The demand for hematite iron ore is very pressing, 
and in the whole of the mining areas there is marked 
activity and a good output is being maintained. 


Steel. 

There is plenty of life in the steel trade. At 
both steel centres every available department is busily at 
work, and the order books are full. For the most part 
attention continues to be given to semi-finished steel used 
for a variety of purposes, much of which is made up in the 
district. Billets, one of the chief sections in demand, are 
at £10 7s. 6d. per ton. Steel shipbuilding material 1s in 
brisk request, on local as well as general home account. 
Ship plates are being rolled in Barrow in good quantities, 
and the quotation remains at £11 10s. per ton. Boiler 
plates are at £12 10s. per ton. Rails are quiet, with heavy 
sections at £10 17s. 6d. to £11 per ton, light rails £14 to 
£14 10s., and heavy tram rails £14 per ton. Shipbuilders 
and engineers are exceptionally busy. 


Fuel, . 
The demand for steam coal is brisk all round. 
This is likely to be the case for along time tocome. Steam 
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sorts run about 32s. 6d. per ton delivered. House coal is 
in steady demand at 32s. 6d. to 42s. 6d. per ton delivered, 
The demand for coke is active, with East Coast qualities 
at 42s. 6d. per ton delivered, and Lancashire cokes are at 
37s. 6d. to 40s. per ton delivered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 


Tue bulk of the contracts for deliveries under 
the July allocations having been arranged, business in the 
Cleveland iron trade has been quieter this week. The 
prevailing conditions, however, do not encourage the hope 
of very substantial deliveries during the current month. 
Except that there is still an undue proportion of forge 
qualities being produced the output is fairly well main- 
tained, but the influenza epidemic has accentuated the 
labour shortage, and the ironmasters have not the men 
to put the iron on rail. Deliveries to Scotland have been 
stopped owing to the commencement of the Scottish 
holidays, and this will undoubtedly tend to ease the 
position as regards North Country foundries, but only a 
proportion of the Class “* A ’’ certificates can be dealt with, 
and there are practically no prospects of delivery under 
Class ““B” and ‘*C” certificates. In the export trade 
shipments to France are proceeding regularly, but 
merchants report no new business with Italy, and it 
appears that there are negotiations in progress which may 
in some measure affect the future course of this branch of 
the trade. Prices are still unchanged, and there appears 
to be a growing feeling that possibly the re-adjustment 
necessitated by the advance in the price of coal may be 
effected by increasing the subsidy to the ironmaster, and 
so avoiding the many disturbances involved in the raising 
of the maximum scale of prices. For home use No. 3 
Cleveland pig, No. 4 foundry and No. 4 forge are 95s., 
and No. 1, 99s., whilst for export the figures are 114s. and 
119s. respectively. The position as regards furnace coke 
is unchanged, only the minimum requirements of pig iron 
producers being met. Medium furnace qualities stand at 
35s. 6d. delivered at the works, but an advance is daily 
expected. 


Hematite Pig Iron. 


The general situation in the hematite pig iron 
trade may now be described as healthy. While the 
pressure for iron remains unabated, deliveries to home 
consumers are well maintained. Supplies, indeed, have 
been rather heavier, makers, with the improved transport 
facilities, having been able to get away some of the iron 
which had necessarily accumulated, owing to the previous 
searcity of transport. Consumption of basic iron and 
scrap in the manufacture of steel is becoming larger, and 
this assists the hematite position to no small extent. 
Business in the export trade is still difficult to negotiate, 
but essential supplies continue to be despatched to France 
and Italy. East Coast mixed numbers for home use are 
122s. 6d., and for export to France and Italy, 147s. 6d. 


Manufactured Iron and Steel. 


Matters move along—or perhaps, rather, rush 
along—in the steel trade in a way to which makers have 
become quite accustomed now, and a rush it is all the time. 
Every mill is running to its fullest capacity, and still the 
orders pour in for all descriptions. Little is left to 
accumulate, everything produced being quickly absorbed 
for home consumption. A very large volume of work is 
being put through for the shipyards, though supplies to 
the latter are now, and have been for some weeks, well in 
hand. The trade is anxiously awaiting some official 
pronouncement with regard to the maximum prices. 


THE ENGINEER 


the increased dock charges. As many of the collieries 
are known to have been losing money of late, and as the 
recent 2s, 6d. advance was insufficient to meet the extra 
charge for wages, this latest advance in prices appeared 
to be inevitable if the collieries were to be kept from claim- 
ing upon the Treasury, under the terms of the Coal Mines 
Control Act. The new prices have come into operation 
without any trouble. Consumers, of course, have no 
option but to pay, and they are doing so philosophically, 
accepting the increases as an unavoidable war burden. 
But some of the gas companies already announce an 
increase in the price of gas owing to the greater cost of 
coal, and this will be an added hardship to manufacturers 
and householders. 


Current Business. 


The call for fuel for the home industries is heavy, 
and large quantities of fuel of every description are des- 
patched by rail. The official requisition business on 
account of the National and Allied services is also exten- 
sive. The loading turns are congested, and long trails 
of steamers are on turn at all the staithes. There are, 
therefore, very small quantities on sale in the ordinary 
market, and for these there is keen competition, with 
high prices ruling. To neutrals best steams are at 65s. 
to 70s. for D.C.B.’s, Tyne primes at 65s., while secondary 
sorts are quoted at 60s. to 65s. Unscreened are at 50s., 
and smalls at 35s. to 40s. Durham coals are scarce and 
firm. Best and special gas are at 50s. to 55s., with seconds 
at 42s. 6d. to 45s. Bunkers are 45s. to 50s. for ordinary 
and bests, and 60s. to 65s. for screened. Principal quota- 
tions for the home trade are as follows: Best Blyth 
steams, 33s. 6d. to 36s. 6d. ; second Blyth steams, 29s. 6d. 
to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; un- 
sereened for bunkers, 27s. 6d. to 29s.; household coal, 
26s. 6d. to 27s. 6d. ; best Blyth smalls, 25s. to 26s. 6d. ; 
North Northumberland smalls, 25s. 6d. ; smithies, 31s. 6d. 
to 36s. 6d.; peas and nuts, 35s. to 37s. 6d. Durhams: 
Steam (locomotive), 35s. to 36s. 6d.; special Wear gas, 
31s. 6d. to 33s. ; best gas, 29s. to 31s. 6d.; second gas, 
27s. 6d. to 30s 6d. ; ordinary bunkers, 30s. ; best bunkers, 
3ls. 6d.; superior qualities, 34s.; smithies, 33s. 6d. to 
37s. 6d. ; peas and nuts, 35s to 37s. 6d. ; coking coals, 
23s. 6d. to 24s. 6d. 


Cleveland Miners’ Wages. 


The Cleveland ironstone mineowners and the 
miners’ representatives met at Middlesbrough, on Monday, 
to discuss wages to be paid during the ensuing quarter. 
No official statement as to the outcome of the meeting 
was issued, but it is understood that a settlement was not 
reached. 


Blast-furnacemen’s Wages Reduced. 


As the result of the ascertainment for the past 
quarter, issued by the Cleveland Ironmasters’ Associa- 
tion this week, the wages of blast-furnacemen employed 
on the North-East Coast have been reduced by 0.50 per 
cent., which reduces the wages from 95.25 per cent. to 
94.75 above the standard. The ascertained price (including 
subsidy) of No. 3 Cleveland pig iron was 107s. 10.68d. per 
ton, as compared with 108s. 3.59d. for the first quarter 
of 1918—a drop in price of 4,9ld. per ton in the second 
quarter. 








SHEFFIELD. 
(From our own Correspondent.) 


Boys and Welfare Work. 


THE letter in last week’s ENGINEER from the 
Rev. Mr. Hyde, replying to a reference in my previous 
letter to the conduct of some of the boys here, especially a 
number of those engaged in rolling mills, was very interest- 


The advance in coal prices must, it is felt, lead to a jing to me, because I had had the privilege of hearing Mr. 


corresponding advance at least in the prices of finished 
iron and stecl material. On former occasions these 
re-adjustments were long delayed, and then made 


Hyde, some few months before, explain the character of the 


work upon which he has engaged himself heart and soul. 
Moreover, I have seen some of the fruits of his labour, and 


retrospective, a condition of things which involves the | if Mr. Hyde admits, as he does, that the criticism of the 
trade in endless difficulties. Consequently, an early | conduct of a certain percentage of the lads—criticism made 


intimation of the decision of the authorities in the matter 


upon the statement of the chairman of one of the leading 


would be very welcome. Exports are very strictly | steel concerns in this district—is not without foundation, 


controlled, permits only being issued for limited quantities 


I can personally testify that in a considerable number of 


of certain descriptions to the Allies and the Dominions. | instances the efforts of Mr. Hyde, and of welfare workers 
The principal quotations for home trading are as follows :— | generally, have given boys an entirely new outlook upon 


Steel ship plates, jin. and upwards, £11 10s.; 5/,,in., 


life, firing them with an ambition which was just waiting 


£11 15s.; }in., £12; under fin. down to 3/,,in., £14 10s.; |] to be encouraged, but which, on the other hand, in the 
under 3/,,in. down to }fin., £16; under tin. down to 3/,in., | absence of such wise treatment, might have been stifled 


£17; steel boiler plates, £12 ; steel ship angles, £11 2s. 6d.; 
steel joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; 


out of existence. The fact is that welfare work in the steel 
industry, for the introduction of which the entry of women 


iron ship rivets, £19 10s.; common iron bars, £13 17s. 6d.; | and girls into the factories was directly responsible, is 
best bars, £14 7s. 6d.; double best bars, £14 15s.; packing | spreading very rapidly amongst large employers of boy 


iron, £13 10s.; packing iron, tapered, £17; 
angles, £13 15s.; steel hoops, £17 10s. to £18 10s.; sheets, 


iron ship | labour. Some few years ago it was considered the proper 
thing to lay the blame for the very usual lack of interest 


produced by steel re-rollers, above %/,in. thick, £16; | displayed by employers in their workpeople generally, and 
$/,4in. thick and under to 16 gauge, inclusive, £16 10s.; | boys in particular, at the door of limited liability com- 
under 16 gauge to 20 gauge, £17; under 24 gauge to | panies, which, compared with the old-fashioned privately- 
26 gauge, £18; steel rounds, squares, &c., £12 10s. The | owned businesses, were regarded as soulless, dividend- 
following are nominal quotations for export :—Common | making machines. But what is the experience to-day ? 


iron bars, £15 7s. 6d.; best bars, £15 12s. 6d.; double best 


Some of the largest limited liability companies are right in 


bars, £16; treble best bars, £16 7s. 6d.; packing iron, | the van of welfare work. The directors are spending con- 


£15 10s.; packing iron, tapered, £19; iron ship angles, 
£15 to £15 10s.; iron ship rivets, £21; steel bars, basic, 
£16 10s. to £17 10s.; steel ship plates, £15; steel joists, 
£13 10s.; steel hoops, £19 to £20; steel sheets, singles, 
£20; steel sheets, doubles, £22; steel strip, £17 10s. to 
£18 10s.; heavy steel rails, £12 5s. to £13 5s. 


The Coal Trade. 


The further all-round advance of 1s. 6d. per ton in 
coal as prices, on and from Monday last, makes the pit prices 
10s. 6d. per ton higher than before the coming into opera- 
tion of the Price of Coal (Limitation) Act, 1914, é.e., 4s.. 
the standard allowed by the Act, 2s. 6d. per ton in Sep- 
tember, 1917, and 2s. 6d. per ton on June 24th last. The 
prices for export to the Allies have also advanced to the 
extent of 2s. per ton, presumably over and above the 
advance of 2s. 6d. recently made in the schedule prices. 
Of this 2s., 1s. 6d. is intended to cover the cost of the 
advance just conceded to the miners, and 6d. to meet 





siderable sums of money annually, as well as a great deal 


of valuable time, in establishing personal touch with the 


lads and in helping them, by very practical means, to 
understand that they are no longer regarded as items of 


machinery in the works, but as the embryonic man-power 
and intelligence of the future. 


Works Canteens Increasing. 


One striking evidence of the advance of welfare 
work is the number of new canteens that are being erected. 
The other day I was speaking with an official concerned 
with that kind of work, and he assured me that, on present 
instructions, he had sufficient erections in hand to cover 
the next eight or nine months in the Sheffield district, and 
he added that, to his own knowledge, that sort of thing was 
now occurring in industrial centres all over the country. 
All this shows that employers are sufficiently alert to the 
reasonable claims of labour and willing to meet them ; but 
it does not establish any valid reason why the complaint 
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of the director to whom I have referred should not be 
ventilated. He was not speaking for himself only, but 
for many other steel firms here, and if the stating of the 
case against over-paid boys who, to their own hurt, abuse 
privileges granted them so freely should help the lads’ 
parents to realise the responsibility that is peculiarly theirs 
in the matter, welfare work will have had removed from 
its path one of the greatest hindrances to its own efforts. 
I have dwelt more fully upon this subject than I had 
intended to do, because, after all, it is of more importance 
than a few years ago it was believed to be. With so many 
of our fine young skilled workers killed or broken in the war, 
the place of the boy in industry has a new significance. He 
is a specially vital factor in the steel trade, which in so 
many departments has undergone drastic changes in 
practice as a result of the war, and may experience still 
more in the process of reconstruction. The boy of to-day 
will not only be the man of to-morrow, but the man 
trained in all the newest ideas and methods, free of all taint 
of the many wasteful, output-reducing trade practices of 
the past, and, it is to be hoped, untouched by that curse of 
pre-war trade unionism, the deliberate and wicked restric- 
tion of output. It is for these reasons, more than perhaps 
any present hindrances to output, that Sheffield employers 
are anxious for the co-operation of all persons exercising 
any good influence over boys fresh from school, parti- 
cularly in helping them to “run straight ’’ in industry in 
their own interests, and also in that of British trade after 
the war. Just one word of advice I should like to offer to 
welfare superintendents. There is a feeling amongst some 
of the responsible heads of works departments that the 
duties of the superintendents are in some cases carried out 
without that co-operation and sympathy which are abso- 
lutely essential to the smooth working of any department 
or shop. Such instances, I am convinced, are in the 
minority, but I have personally seen evidences of them, 
and unless a very real effort is made to prevent them they 
may bring reproach upon an excellent and essential work. 


Round the Works. 


Labour shortage and the influenza trouble 
continue to worry steel works managements, and whilst 
the latter is not nearly so bad as some would represent, it 
is sufficiently prevalent to be very annoying when it means 
the delay of work done by men operating in “ sets,” for 
the absence, without notice, of one man may throw a 
whole party idle for a day or night. However, these 
things have a way of adjusting themselves, for somehow 
the work, if urgent, is finished all right. There is still a 
certain degree of irregularity of pressure in steel manu- 
factures. Some of the lighter branches are experiencing 
it chiefly, though the demand for engineers’ tools, files, 
circular saws, cutters, &c., is very strong, and orders of all 
kinds for assisting in equipping the American troops in 
France are being placed here. The cutlery and plate 
trades are being rather badly hit in certain departments, 
though both continue to turn out a considerable quantity 
of work for the Army and Navy. Two of the most 
interesting items of development news relate to the 
recently formed United Steel Companies and Brown, 
Bayley’s Steelworks, Limited, whose headquarters in both 
instances are in Sheffield. The former proposes to add to 
its properties the Distington Ironworks, with two blast- 
furnaces, and the Beckermet High Grade Iron Ore Mining 
Company, both on the North-West Coast, and the Brown, 
Bayley concern, which has undergone considerable 
development lately, is to be voluntarily wound up and 
at the same time reconstituted, the capital being increased 
from £150,000 to £800,000 in ordinary (£300,000) and 
preference (£500,000) shares, the latter being 5 per cent 
tax free. The Brown, Bayley directors explain that this 
reconstruction is made necessary by reason of the large 
extensions carried out during the war, enabling the 
company to take a leading part in the production of alloy 
and other special steels, and the adoption of the scheme by 
the shareholders will afford an opportunity of revising the 
articles of association, which are thirty years old. Theré 
have been rumours for some time now of a coming 
amalgamation of this important steel business with another 
in the Sheffield district, but, whilst it is generally believed 
that ground for the report exists, no name has yet been 
allowed to leak out. Something, however, may con- 
ceivably be said on the subject at the shareholders’ meeting 
to-day (Friday). Regarding the United Steel Companies, 
the latest expansion proposals mentioned are probably 
but a very small part of the full story. The time does not 
seem ripe for making further facts known, but I have good 
reason for believing that the scheme will include several 
more firms in the Sheffield area, and, perhaps, South Wales. 
Another matter of interest in the steel industry is the 
registration of Moss and Gamble Brothers as a limited 
liability company with a capital of £100,000. This 
company, at ite Franklin Works, willcarry on the business 
of steel manufacturers, forge masters, and file and tool 
makers. So far as exports are concerned, a fairly good 
volume of steel is going to the Far East, chiefly Japan, 
and the Colonies and South America are large consumers, 
whilst a considerable amount is going to France and Italy. 
The latest oversea business includes saws for Rio, Santos, 
Buluwayo, and Lisbon; steel for Durban, Buenos Aires, 
Montreal, and Nantes; files for Madras, Durban, and 
Buenos Aires ; sheep shears for the last-named ; and tools 
for San Fernando, Germiston, and Johannesburg. Tram- 
way material departments are only receiving hand-to- 
mouth orders, the most recent municipal business placed 
here being steel points and crossings for the Salford 
tramways. 


Iron, Steel, and Coal. 


Now that coal prices have been advanced twice 
recently, there is the usual expectation of a corresponding 
advance in the official maxima of pig iron, though it has 
not always followed in the past. Since the Coal Act 
(Limitation of Prices) of 1915, pit values have risen by 
half a guinea, but there is a feeling that most iron prices 
are already sufficiently high. Common irons continue 
restricted in supply and difficult to buy, though the 
allotment system seems to ensure fairly regular deliveries 
of hematite and special low phosphorus qualities. The 
steel condition shows little change, but the coal position 
appears to be getting more acute, and from all accounts 
even the railway companies are having to draw upon their 
reserve supplies. Scarcely an ounce of slack finds its way 


—— 
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to the open market, and, as to house coals, it is asserted 
that some merchants cannot secure 30 per cent. of the 
amount they ask for. There is a general expectancy that 
coke prices will be officially raised. Best South Yorkshire 
steam hards are quoted 23s. to 23s. 6d.; best Derbyshire, 
22s. 6d. to 23s.; seconds, 21s. 6d. to 22s.; cobbles, 21s. 6d. 
to 22s.; and nuts, 21s. to 22s. Slack prices are really too 
nominal to quote, not even contract deliveries being fully 
met. In house coal, branch is quoted 27s. to 27s. 6d., 
and best Silkstone 23s. 6d. to 24s. 6d. per ton at pit. 








SCOTLAND. 
(From our own Correspondent.) 


Mining Engineering. 


At a meeting of the Scottish branch of the 
National Association of Colliery Managers, held in Edin- 
burgh, last week, Mr. James Kirkpatrick, the branch 
president, read a paper describing the operations in driving 
@ long stone mine and securing it with steel arched girders. 
He explained that the job was started, and completed, at 
a Lanarkshire colliery inside twenty-one months. and the 
average cutting s per month was 61 yds. The total 
inclusive cost of the undertaking was £15,388—an average 
of £12 per yard. Up to the present the maximum output 
delivered from the mine has been 600 tons in eight hours, 
but the mine is capable of delivering 750 tons in the same 
period. 


Improved Shipyard Staging. 


Owing to the shortage of suitable Norway spars 
for shipyard berths, shipbuilders have had under con- 
sideration the question of providing an efficient and 
economical substitute. A steel staging, which, it is 
claimed, will supersede the use of wood, was shown a day 
or two ago at the works of the Glasgow Steel Roofing Co., 
Limited, Possilpark, Glasgow, in presence of representa- 
tives of prominent shipbuilding firms. By a simple 
mechanical process, it is operated on a fixed steel channel 
base, and slides to suit the various widths of ships, and 
to fit in with the operations of plating and riveting. The 
staging is formed of double riveted channel pillars, 45ft. 
high, and the top is arranged for extension pieces of 10ft. 
to provide for developments. The timber planking is 
fitted on self-locking steel channel] thwarts, fixed through 
slots in the vertical pillars, 2ft. apart. It is claimed for 
the invention that in ct of the sliding movement at 
the base, and the self-locking of the channel thwarts, it 
not only offers an economical substitute for timber, but 
promises to develop into a labour-saving device. 


Pig Iron. 


The scarcity in the Scotch pig iron market con- 
tinues. Everything turned out in the way of hematite 
is quickly absorbed, and so many of the furnaces are now 
making basic that foundry qualities are extremely difficult 
to secure. Practically everything produced is for national 
purposes, and even then deliveries have to be rationed in 
order to cover the greatest number. The export depart- 
ment is idle, and prices remain on much the same basis. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 130s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s.; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; Shotts, 
at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


Extreme activity is the order of the day, in view of 
the holiday season. Everything possible is being done to 
increase outputs, but a certain amount of dislocation has 
been caused by the recent comb-out of the younger men, 
and results may not be up to expectations. The demand 
for steel sectional material and plates for shipbuilding 
purposes shows no abatement, while shell bars are also 
being turned out in large quantities. Shipments are still 
practically confined to France. Steel sheets of the heavier 
gauges are in strong request on Government account. A 
continuous output is maintained at the malleable iron 
works. Raw materials are in better supply at present, 
but little advantage can be taken of this owing to the 
scarcity of labour. The steel departments have good 
orders on hand on French account. Values are still un- 
changed, though there is a rumour about fixing prices 
for export. Hoop makers are kept constantly employed, 
and makers of joists and channels have plenty of work 
on hand for structural purposes, 


Coal. 


The predominating feature in the Scotch coal 
trade is continued preponderance of orders over supplies, 
which affects all districts. Industrial concerns are having 
great difficulty in securing regular and adequate supplies, 
while household deliveries are considerably in arrears. 
Shipments, however, are fairly well maintained, and 
though a good proportion is going to the Allies, consign- 
ments to neutrals also amount to a considerable quantity. 
Apart from local and export business, good quantities of 
coal, particularly Fifeshire navigations and steams, are 
on requisition for the Admiralty. The aggregate ship- 
ments from Scottish ports during the past week amounted 
to 168,456 tons, compared with 148,321 in the preceding 
week, and 161,164 tons in the corresponding week of last 
year. Ell coals are quoted, f.o.b. at Glasgow, 31s. 6d. to 
33s.; splint, 33s. to 35s.; navigations, 35s.; steams, 32s. 6d.; 
treble nuts, 28s.; doubles, 27s.; singles, 26s.; best screened 
navigations, f.o.b. at Methil or Burntisland, 34s. to 36s.; 
first-class steams, 33s.; third-class steams, 29s.; best steams, 
f.o.b. at Leith, 31s. 6d.; secondary qualities, 30s. 6d. per 
ton. These prices only apply to shipments to France and 
Italy. For neutral shipments ell coals are said to be in 
the region of 45s. to 50s., and best Lothians and Fife sorts 
55s. to 60s. per ton. d 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Wages and Coal Prices. 


THERE was no surprise in coal trade circles when 
it was officially announced last week-end that the prices 
chargeable for coals were to be increased by Is. 6d. per ton, 
except in the case of coals for export—cargo and bunkers— 
for which the advance is 2s. per ton, the extra 6d. per ton 
being to meet the cost to colliery owners of the recently 
authorised increase in the dock charges. The extra charge 
came into operation on Monday last, so that the fixed 
schedule of prices for Allied destinations ranges up to 4(s. 
for best steam coals, while the same prices rule as minimum 
charges for neutral countries. It seems evident that the 
advance in coal prices announced last month of 2s. 6d. per 
ton on inland coals and exported coals, and 5s. per ton on 
supplies shipped to France and Italy, was not intended to 
meet any possible increase in wages, but was for the purpose 
of meeting the increased cost of production and adminis- 
trative charges. Therefore when the Government made 
the concession of ls. 6d. per day to workmen, and 9d. per 
day to boys under sixteen, thus making their war wage 3s. 
per day and ls. 6d. per day respectively, it was fully 
expected that coal prices would again be put up. It is 
made clear that the advance in coal prices does not apply 
in the case of Admiralty collieries, coals from which are 
taken by the authorities at prices considerably below those 
now scheduled for export and home consumption, but it 
is quite expected that the prices now being paid by the 
Government for these coals for naval purposes will before 
long undergo adjustment. 


Steel Workers’ Wages. 


The declaration of the audit for the three months 
ending May 31st last, announced at a recent meeting of the 
Conciliation Board of the South Wales and Monmouthshire 
Tron and Steel Workers’ Sliding Scale, showed that the 
result yielded an advance on the scale of 3} per cent. as 
from July Ist. This brings the scale to 103 per cent. above 
the standard. 


Gift for Merthyr Technical College. 


Some time ago Mr. H. Seymour Berry, of Merthyr, 
presented the Merthyr Education Committee with £10,000 
for the establishment of a technical college, and this gift 
has now been followed by Guest, Keen and Nettlefold, 
Limited, subscribing the handsome sum of £12,000 for 
scholarships. The construction of a college for the accom- 
modation of thirty students is estimated to entail about 
£36,000, and it is hoped that other colliery undertakings 
will come forward and render financial assistance. The 
initialaim of the Education Committee is to provide acollege 
at which engineering—mining and electrical—ferrous 
metallurgy and mining will be thoroughly taught to second- 
ary school boys and workmen who have improved them 
selves by part-time education as students. It is proposed 
to establish a maintenance fund from which substantial 
grants will be paid to students as a recompense for the loss 
they would sustain in earning capacity while attending the 
school. Facilities will be provided to enable qualified 
students to visit large engineering centres and technological 
colleges. 


Current Business. 


The past week has been very quiet as regards 
business on the market. The tonnage position has been 
good, but the difficulty has beenin getting sufficient 
supplies of coal. A serious loss of output is being experi- 
enced as the result of so much illness among the miners 
suffering from influenza. Neutral business has been quite 
at a standstill. All large coals and through descriptions 
have ruled very firm, and superior bunker smalls are 
scarce. Even inferior smalls, which were formerly a drug 
on the market, have met with increased demand, and have 
moved off more freely. As regards the supply and distri- 
bution of house coals in this district, the secretary of the 
District Coal and Coke Supplies Committee states that it is 
anticipated that the Housshold Fuel and Lighting Order, 
though applicable as and from the Ist inst., cannot take 
effect for at least three months, and therefore a temporary 
scheme has been framed under the provisions of which 
colliery companies are to supply merchants with the same 
quantity during this month and August as they supplied 
in the same months of last year, less 30 per cent., and in 
September the quantity supplied in the same month of 
1917 is subject to a reduction of 25 percent. It is provided, 
however, that should the quantity represented by the 
percentage allowance not be required for shipment, such 
quantity must be supplied by the collieries to the merchants 
who are entitled to it, but they are under no obligation to 
exceed the 1917 quantities. In their turn coal merchants 
are to supply basketmen with proportionate quantities 
based on the percentage reduction, and merchants must 
strictly observe these arrangements in order to bring about 
as equal a distribution as possible of the available supplies. 
The coke market has also been strong, and as against the 
schedule price of 54s. 6d., salesmen are quoting up to 60s. 
for neutral business. Patent fuel makers are busy, and 
indicate 42s. 6d. to 45s. for neutral sales. Pitwood supplies 
continue fairly satisfactory, and the maximum price of 
65s. prevails. 

LATER. 


The situation in the coal trade generally remains un- 
changed. Tonnage supplies are in excess of the coals 
available, with the result that vessels are kept waiting. 
The authorities make very heavy demands, and they 
continue to commandeer practically all large coals, the 
result being that business is out of the question for prompt 
shipment. Through coals and superior smalls are firm, 
but inferior smalls are still obtainable without difficulty, 
although they are not as plentiful as was formerly the case. 
Coke and patent fuel rule strong. 


Schedule Prices (Fixed for Allies, Minima for Neutrals). 


Steam coal: Smokeless best, 40s.; smokeless 


seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 





28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
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Black Vein large, 37s.; ordinary Western Valleys, 36s.; best 
Eastern Valleys, 36s.; seconds Eastern Valleys, 35s. Bitu- 
minous coal: Best households, 40s.; good households, 
37s, 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seconds, 33s. 6d.; patent fuel, 
37s. (6d. extra for France and Italy); coke, 54s. 64d.; 
pitwood, ex ship, 65s. 





Newport. 


Business has been very quiet on account of the 
very restricted supplies of coal, and the difficulty of getting 
them released. Outputs have suffered severely, and the 
tone of the market is firm, the demand being considerably 
in excess of the supply available. Schedule prices :— 
Steam coal: Best Newport Black Vein large, 37s.; Western 
Valleys, 36s.; best Eastern Valleys, 36s.; other sorts, 35s.: 
steam smalls, 25s. to 27s. Bituminous coals: Best house, 
40s.; seconds, 37s. 9d.; patent fuel, 37s. (6d. extra France 
and Italy) ; pitwood, ex ship, 65s. 


The conditions in the anthracite section have not 
changed appreciably from those prevailing last week. 
Supplies are fairly good, and the tone is rather easy. 
Beans and keep fairly firm, however, but culm and 
duff are plentiful and stocks are heavy. Steam coals are 
firmer, though inferior grades are not so well off for orders 
as the better descriptions. Schedule prices :—Anthracite : 
Best breaking large, 37s.; second breaking large, 36s.; third 
breaking large, 34s. 6d.; Red Vein large, 32s. 6d.; machine 
made cobbles, 46s. to 49s. 6d.; French nuts, 46s. to 49s. 6d.; 
stove nuts, 46s. to 49s. 6d.; beans, 40s. to 42s.; machine 
made large peas, 27s.; rubbly culm, 18s. and 20s.; duff, 
13s. 6d. and 15s. 6d. Steam coal: Best large, 37s.; 
seconds, 34s.; bunkers, 29s. and 30s. 6d.; smalls, 24s. and 
26s. Bituminous coal: Through and through, 34s.; 
smalls, 31s.; patent fuel, 37s. (6d. extra France and Italy). 


Tin-plates. 


The tin-plate market fully maintains its recent 
firmness, and prices rule at the maximum level. Makers 
are practically booked up for the next two months. Tin 
dealings are increasingly difficult, the price being £13 a ton 
above the figure of a week ago. Quotations: I.C. 20 x 14 
x 112 sheets, 32s. 6d.; block tin, £344 per ton cash and for 
three months ; copper, £122 per ton cash and for three 
months. Lead : Spanish, £29 10s. per ton. 








FORTHCOMING ENGAGEMENTS. 





SATURDAY, JULY 131s, 


Junior InsTITUTION OF ENGINEERS.—-Visit to Metropolitan 
and City Police Orphanage Engineering School, Strawberry 
Hill, Twickenham. 3 p.m. 

Tae Roya Sanirary Institute.—Town Hall, Swindon. 
‘* Infant Welfare Work and its Difficulties,” by W. F. J. Whitley, 
M.D., D.P.H., and ‘‘ Camp Drainage,” by Mr. W. H. Beswick. 
ll a.m. 

Junior Institution oF Enorngers: Mipitanp SeEcrion.— 
Visit to Ocker Hill Pumping Station. Meet Booking Hall, Snow 
Hill Station, Birmingham, for 2 p.m. train to Wednesbury 
1.50 p.m. 


FRIDAY, JULY 26ru. 


Junior InstiruTION oF ENGINEERS.—At the Institution 
Rooms, 39, Victoria-street, Westminster, 8.W.1. Lecturette 
to eadets and others on ‘“‘ Motors for Commercial Vehicles.’ 
7.30 p.m. 


SATURDAY, JULY 27rx. 


Junior INSTITUTION OF ENGINEERS : NortTH Kent SEction.— 
Visit to Imperial Paper Mills, Limited, Byclifies, Gravesend. 
2 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Lorp Brassry has accepted the presidency of the British 
Federation of Iron, Steel, Tin-plate and Metal Merchants. 

TuxeE British Government has ore the appointment by 
the Persian Government, of Mr. J. A. Hill, to be Consul at 
Sheffield. Mr. Hill is head of J. and P. Hill, Ordnance Works, 
Sheffield. 

THE business of Thomas Smith and Sons, of the Steam and 
Electric Crane Works, Rodley, near Leeds, has been converted 
into a private limited company, which in future will 
trade as :—Thomas Smith and Sons (Rodley), Limited. There 
will be no change in the management. 








CATALOGUES. 





BritisH Steer Prrinc Company, Dock House, Billiter-street, 
London, E.C. 3.—Bulletin No. 67. Illustrated descriptive 
booklet dealing with ‘‘ Zenith ” steam friction winches for pile 
driving, logging and haulage; also illustrated leaflet dealing 
with “* Atlas ” ball bearing jacks. 

Joun H. Witson anv Co., Limited, Dock-road, Birkenhead.— 
Catalogue 53C, giving illustrated descriptions of steam and 
electric jib cranes for various purposes, and steam excavators ; 
also Catalogue 53W, giving illustrated descriptions of various 
types of steam and electric ships’ winches and windlasses. 

THe County Cuemicat Company, Limited, Chemico Works, 
Birmingham.—‘ Chemico,” descriptive booklet giving particu- 
lars of certain of the products of this firm, including abrasives ; 
adhesives; materials for brazing, welding, soldering and case- 
hardening ; cements for various purposes; lubricating and 
burning oils ; paints, enamels and varnishes ; soaps, &c. 

THe SUPERHEATER CORPORATION, Limited, 14, New Burlington- 
street, London, W. 1.—Well got up catalogue of the various 
types of ‘‘ Robinson ” locomotive superheaters and accessories. 
The action of the superbeater is explained by the aid of sectional 
drawings, in which saturated and superheated steam are shown 
by different colours. There are numerous photographs of 





British, Colonial and foreign locomotives fitted with the 
superheater. 
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RAILWAY ACCIDENTS IN 1917. 





Tse Returns of Railway Accidents and the General 
Report on Railway Accidents have, as a year ago, 
been combined in one White Paper—Cd. 9078—which 
was published recently. The returns show that 125 

ngers were killed and 1110 injured, 382 servants killed 
and 2833 injured, and 392 ‘other persons” killed and 
265 injured from various causes during the year. The 
number injured does. not include the non-movement 
accidents, as since 1915 these mishaps have not{been 
reported to the Board of Trade, only the fatal non- 
movement accidents being now reported. 

During the year 1917 the accidents, &c., to trains were 
as below. To the figures for last year we have added 
those for the four preceding years, 


|1917. 1916. 1915. 1914. 


Nature of accident. 


. Collisions between passenger 

trains or parts of passenger trains, 
2. Collisions between passenger) 
trains and goods or mineral | 


_ 


35; 34) 34] 55 


to 


trainsorlightengines .. .. .. 
Collisions between goods trains or) | 
of goods trains, light engines! | 

or other moving vehicles .. .. 
4. Collisions between trains and) 
vehicles standing foul of the line. . | 
5. Collisions between trains and 
buffer stops or vehicles standing, 
against buffer-stops :— | 
(a) From trains running into | 
stations or sidings at too | 

on ot ney re 
(b) From other causes .. ..| | 
6. Trains coming in contact with | 
projections from other trains or) | 
——_ on — lines 

Sessa “Raps 


o 





7. P ger trains | | 

or parts of passenger trains.. ..| 56 65 85| 81 73 
8. Derailments of goods trains or | 

parts of goods trains, light | : 

engines, bee 26 pe 90, +-| 200 | 221 | S8B-] 282 i215 
9. Trains running through gates at | | 

level-crossings or into other | 

obstacles ee ee se ce vs} AO | SSR | SEB 1 ORE 1800 
10. Firesintrains.. .. .. .. ..| 115 | 189 | 206 | 183 152 
11. Other accidents to trains .. .. Se fy ah a Ts 
12. Fires at stations or involving | | 

injury to bridges or viaducts | 30 42 42 24 





These train accidents led to the deaths of 12 passengers 
and 5 servants, and injury to 260 passengers and 144 
servants. There was only one fatal passenger - train 
accident last year, and in it the 12 passengers were killed. 
In 1916, only three passengers were killed—one in each of 
three accidents. All five servants in 1917 were killed in 
collisions—two collisions caused two deaths each. In 1916, 
12 servants were killed in train accidents. The 260 
** passengers injured in train accidents”’ compares with 350 
injured in 1916, with 1432 in 1915—the year of the 
Quintinshill disaster—and an average of 554 per annum 
for the ten years 1905-1914. The servants injured in 
train accidents numbered 144 in 1917, 128 in 1916, and 
these figures compare with an average of 149 per annum 
for the ten years 1906-1915. The decrease in the number 
of passengers injured in train accidents shown aboveis not, 
we believe,correct. Beginning with the opening of 1916 
the railway companies were excused from reporting non- 
movement non-fatal accidents to their servants, and it is to 
be assumed that owing partly to these instructions and 
partly to the strenuous times they live in, the railways have 
been remiss generally in their accident reports. Fatal 
cases are bound to be reported, as the Board of Trade gets 
reports of them from the coroners which act as a check on 
the companies’ reports. Were the “260 injured” last 
year the correct figure, it would be the lowest on record ; 
the lowest hitherto being the 283 injured of 1908, one of 
the two years in which no passengers were killed in train 
accidents. 

The 331 servants killed and 2689 injured in movement 
accidents, compare with 396 killed and 3503 injured in 1916, 
and the 403 killed and 4962 injured in 1915. The 
characters of the various accidents were as follows :-— 








Killed. Iniured. 
1917. 1916. 1915. 1917./1916. |1915 
Coupling accidents .. .. .. 6) Il 10 283 | 312 | 585 
Other shunting accidents... .. 67 87 96 1113 |1440 (2177 
Falling when getting on or off | | 
engines, wagons, &c bi 2 7 14 133 | 194 | 229 
Whilst working on the train .. 59 77) 84) 63 97) 118 
Whilst walking, crossing, or H 
standing on the lin 126, 149 129 239) 257 | 281 
Other accidents... .. 61 65 70 | 858 (1203 1572 


Total .. 381 | 396 403 2689 3503 |4962 





The fatal cases were, therefore, 1.7 per cent. fewer in 
1916 than in 1915, and in 1917 were 17.8 per cent. fewer 
than in 1915, and 16.1 per cent. fewer than in 1916. The 
non-fatal cases in 1916 were, on the above representation, 
29.4 per cent. fewer than in 1915 and, in 1917, were 45.8 
per cent. fewer than in 1915, and 23.2 per cent. lower than 
in 1916. The fact that the fatal cases—which, as we have 
said, are reliable figures—were only 1.7 per cent. fewer in 
1916 than in 1915, suggests that the 29.4 per cent. decrease 
in the non-fatal cases for 1916 is inaccurate, and that all 
the companies have not correctly interpreted the instruc- 
tions of the Board of Trade as to reporting non-fatal 
accidents to servants. 

Of the above 3020 accidents to railway servants, it was 
difficult to assign more than 126 or 4.1 per cent. to 
preventable causes. 








A SPANISH company has been formed with a capital of 
150 million pesetas (about £6,000,000) for exploiting the 
Falls of the Douro. The falls are near the point where the 
river forms the frontier between Spain and Portugal, and 
are estimated to be capable of generating 350,000 horse- 
power. Power will be distributed in Madrid, Bilbao and 
throughout Galicia for industrial purposes, and it is also 
expected that the scheme will have an important effect in 
hastening the electrification of the railways through the 
north and east of Spain. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the age 9 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 








INTERNAL COMBUSTION ENGINES. 


107,000 (7034 of 1917). May 16th, 1917.—Macneros, Akiien- 
gesellschaft Brown, Boveri and Cie., Baden, Switzerland, and 
another. eh: 

In this magneto apparatus the inventor uses a magnet with a 
cylindrical outer surface with parallel limbs, and an axle which 
does not extend through the magnet, the forked end having a 
journal rigidly secured to it. The occupation-of a minimum 
space in this type of construction is achieved by the fact that, 
instead of mounting the interrupter at one side of the axis of the 
apparatus outside the other parts of the apparatus, the inter- 
rupter is now mounted in the same casing as the magnet in such 
a manner that the overall length of the ignition apparatus does 
not exceed the length of the magnets inclusive of the bearings. 
Thisis done by utilising the periphery of the rotating magnet for 
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operating the interrupter. In the case of ignition apparatus for 
multi-cylinder engines, as shown in Figs. 1 and 2, an increase in 
the overall length due to the distributor is avoided by arranging 
this device in the casing common to all the parts of the apparatus. 
The rotary horseshoe magnet H, the interrupter U, the winding 
8 on the yoke J, the high tension distributor V, which is driven 
by toothed gearing Z from the shaft W, and the condenser M are 
contained in the common casing G. For the purpose of varying 
the time of ignition the yoke which carries the winding 8 is 
mounted on a separate sleeve P which encloses the magnet, and is 
capable of being adjusted from the outside.—May 16th, 1918. 


109,438 (11,457 of 1917). August 9th, 1917.—IenrTIon ApPa- 
RATUS FOR AVIATION EnGrnEs, Société Lorraine des Anciens 
Etablissements de Dietrich and Cie. de Luneville, 40, Rue du 
Colisée, Paris. ne 

The drawing illustrates the application of this invention to an 
aviation engine comprising eight cylinders divided into two 
groups inclined to each other. The apparatus comprises two 
magnetos A without a distributor, and actuated independently 
of each other by the engine shaft. The ratio between the speeds 
of the engine shaft and of the armature of each magneto is made 
such that each magneto shall give the requisite number of sparks 
for effecting the ignition in all the cylinders of the engine by 
means of one of the rking plugs. If, for instance, each 
magneto gives four sparks for each revolution of the armature, 
since there are eight cylinders, it must revolve at the same speed 





as the engine, and if it gives two sparks for each revolution of the 
armature, it must revolve twice as fast as the engine. The 
secondary circuits of these magnetos are connected respectively 
to two distributors B driven by the two cam shafts of the engine. 
The plates of these distributors are mounted on the supports of 
the cam shafts, and the carbon brush carriers are actuated 
directly by said shafts. Each distributor comprises contacts 
equal to the total number of the cylinders of the engine—eight in 
the present case—and the several contacts of each distributor are 
connected each to one of the sparking plugs of each of the 
cylinders, each cylinder being provided with two sparking plugs. 
The distributors and the connections are sousiractnd and 
arranged in the usual manner.—June 6th, 1918. 


PUMPING AND BLOWING MACHINERY. 


116,202 (13,204 of 1917). April 30th, 1917.—ReEctPrRocaTING 
Pumps, Edward Charles Robert Marks, 57 and 58, Lincoln’s 
Inn Fields, London, W.C. 2 (a communication from John 
Ashford, Amritsar, Punjab, India). 

This invention consists in a reciprocating pump provided with 

a box B arranged in a suitable position in the pump barrel, and 

of a size such that an annular space E is left between it and the 

pump barrel A, the arrangement being such that sand or other 





foreign matter carried in suspension in the liquid will be thrown 
down from suspension as it the end or — of the box 
or receptacle due to the p in velocity of the liquid as it 
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emerges from the annular space to the full bore of the pumps 
barrel, and such sand or foreign matter will thus be collected in 
the box or receptacle, and may be removed from time to time.— 
May 30th, 1918. 


110,348 (12,977 of 1917). September 10th, 1917.—PiruncEr ror 
Hypravtic Pump, Robert Esnault-Pelterie, 11, Rue de 
Milan, Paris. ; ; 

This is an improved plunger for high-pressure hydraulic pumps 
wherein a plunger rod C extends through the entire length of the 
plunger proper B, the rod being fixed at one end to the crosshead 


N°H10,348 





SRO’ SSS SSN 


N SS 

N N 
> 

> > 
N ' N 
Nw 
Way SS 
N YU 


a 





A, and at the other end to the plunger B. The rod enters the 
plunger with clearance, thereby allowing slight flexibility, in 
order to permit of the plunger always being accurately centred.—. 
June 6th, 1918. 


116,222 (17,725 of 1917). November 30th, 1917.—LusricaTIon 
or Rotary Compressors, James Keith and another, 27, 
Farringdon-avenue, London, E.C. 

This is an improved lubricating system for rotary compressors 
of the having 4 rotary inner drum, the pressure in which is 
intermediate between that prevailing in the high pressure side 
and that on the low pressure side of the compressor cylinder. 
It embraces a lubricant container, the contents of which are 
exposed to the pressure of the compressed fluid from the com- 
pressor, @ sight-feed drip device in communication with the 
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container, and an atomiser to which is delivered lubricant, the 
latter being atomised by the air pressure and delivered into the 
compressor drum. A valve G controls the e of the lubri- 
cant through the tube F to the atomiser K. To provide for 
lubrication of the front and rear bearing of the compressor, & 
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groove L is cut in the journal bearing so as to present a pa 
extending from the inner end to the outer end. The outer end 
of the bearing communicates by way of a port M with the low 
pressure side of the compressor cylinder, the pressure in which is 
always lower than that in the interior of the rotating drum, so 
that there is a continuous flow of gas or air charged with atomised 
lubricant along the groove L and port M, and accordingly the 
journal is continuously lubricated over its entire length.— 
June 6th, 1918, 


GAS PRODUCERS. 


116,185 (10,544 of 1917). July 23rd, 1917.—OvurERCastnesor 
Propvucers, Hardington Arthur Bartlett, 56, Victoria- 
street, Westminster. 

This is a new method of constructing the outer casings of gas 
producers, &c., of reinforced concrete material. To carry the 
invention into effect it is necessary to start with a ferro-concrete 
slab A shaped to form the base, arrangement being made at the 
outer edge B for connection with the base of the cylindrical shell 
C. On this concrete base plate is spread a layer of heat-resisting 
resilient material, and on this material the fire-brick lining D is 
built up complete with all internal arrangement to suit the plant 
provided for. On completion of the brickwork, the outside is 
covered with a layer of non-conducting and resilient material E 
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of a suitable thickness to prevent any violent heat passing 
through to the exterior. This material may be of suitable 
setting material, or it may be woven up in the form of a rope and 
wound round the exterior of the brickwork. The outside of this 
material will form the core on which the ferro-concrete cylin- 
der will be built up, the outside being given the required 
shape by a shuttering of wood or thin sheets of iron plates 
arranged in sections. The necessary horizontal and vertical 
reinforcing bars will be inserted, and arrangements made for 
connecting to those in the slab at base.—June 6th, 1918. oe 


MACHINE TOOLS AND SHOP APPLIANCES. 


116,236 (670 of 1918). January llth, 1918.—Hypravtic 
PuncueEs, Tangyes Limited, Cornwall Works, Smethwick, 
and another. 

In self-contained hydraulic bears the inventors propose to 
construct the bodies so that the water-containing reservoir or 
pump in which the pump is arranged, and the hydraulic cylinder 
in which the ram works, are situated side by side or one behind 

the other, and with their axes parallel or nearly so. Figs.1, 2, 

‘and 3 show views of the bear partly in section. A is the body of 

the bear, having therein the hydraulic cylinder B and the water 
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reservoir C. The pump D, which is worked by an external lever 
fitted on the square end of the spindle E, is arranged in the 
cylinder C with the pump barrel at the top instead of at the 
bottom. The spindle E has the short arm F of the operating 
-lever, the end of which engages in a slot in the rod G, as in the 
ordinary bear. The axial hole I in the pump barrel D opens into 
a passage K through which the water passes into the hydraulic 
cylinder B, thereby giving motion to the ram L and punch M.— 
June 6th, 1918. 


116,215 (15,520 of 1917). October 25th, 1917.—AppraratTus 
FOR ForGInc Suet, Charles Chester, Calder Vale-road, 
Wakefield. 

This method of forging shell bodies consists in heating the 
billet, placing it upright in a die B to centre the lower end, 
enclosing the upper end in a combined centring and punch 
guiding cap, forcing the punch into the billet while being guided 
by the cap, and withdrawing the billet. The method of operation 
is as follows :—A billet is heated, placed in the recess C of the die 


forced downwards"into engagement with the top of the billet, 
and guided by the aperture F forces its way downward through 
the centre of the billet. The hot metal flows under the pressure 
created thereon by the punch and assumes the shape of the recess 
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C in the die and the counterbore G in the centring ring D. The 
punch is now moved upwardly, carrying the billet and centring 
ring with it until the stripper H is engaged by the centring ring, 
when the 08g is withdrawn from the billet. The centring ring 
is lifted off and the billet lifted out with tongs and drawn in the 
usual way.—June 6th, 1918. 


MOTOR CARS AND ROAD TRAFFIC. 


116,154 (8030 of 1917). June 5th, 1917.—CHain Track 
Veuictes, Henry Garner, Avalon, Wake Green-road, 
Moseley, Birmingham, and others. 

_Fig. lisa sectional elevation of the rear portion of a tractor pro- 
vided with driving mechanism according to this invention. Fig. 2 
is a plan of same, partly in section. In one form of the invention, 
as illustrated, the driving means for the rear sprockets A com- 
prises internally toothed gear wheels B, one being secured to each 
of the rear sprockets. These internal wheels are driven by 
pinions C carried upon the extremities of a transverse shaft D or 
shafts operated through a differential gear contained in the case 
E. For ease in manufacture and renewal these gear wheels may be 
made in sections, and secured to the sprockets by bolts or 
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equivalent means. The outer extremities of the transverse 
shaft are carried by bearings F upon the track-carrying frame G, 
whilst the differential gear and middle portion of the shafts are 
carried by the chassis frame H. When the front wheels rise 
there will be a relative movement between the track frame and 
the chassis frame, and to compensate for it universal joints J 
are provided intermediate between the points at which the 
central portion of the shaft is secured to the chassis frame, and 
the points at which the outer extremities are secured to the track 
frame. The invention is particularly adapted for use in con- 
junction with the arrangement of tracks forming the subject of 
Application No. 116,141 a.p. 1917.—June 5th, 1918, 


MISCELLANEOUS. 


116,158 (8179 of 1917). June 8th, 1917.—Process anp Appa- 
RATUS FOR TREATING Soya Beans, Thomas William Rees, 
and others, 61, High-street, Staines, Middlesex. 

This is an improved process for the treatment of soya beans 

in order to render the flavour of such beans suitable for mixing 
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with wheaten flour for bread making. The process consists, 
first, in cleaning ; secondly, spraying with an alkali solution ; 
thirdly, roasting ; fourthly, cooling ; fifthly, the removal of the 
husks by sieving or blowing after breaking by a rolling process ; 
and, sixthly, the removal of the necessary proportion of the 
natural oil by subjecting the beans to pressure, to convert them 





B, and the centring ring D placed in position on the annular pro- 
jection E, thus centring the billet, as shown. The punch is now 


into a cake which is then ground into meal and then into flour 


required is shown, A being the silo, B the brushing and cleaning 
machine, C isan elevator, D a hopper, E a roaster, F a spraying 
device, G a cooling conveyor, J an elevator, K breaker rolls, H a 
sieving or blowing device, and Ma conveyor which takes the 
material to the presses. The whole of the apparatus is auto- 
matically driven, the arrangement being such that the necessary 
quantity for being roasted at one time is contained in the storage 
hopper D, the release between the storage eg and the roaster 
being intermittent, as also the discharge of the roasted beans 
from the roaster on to the conveyor G, a suitable hopper being 
provided, if desired, between the exit from the roaster Be and the 
cooling conveyor G for the purpose of enabling the quantity of 
beans discharged from the roaster to be gradually allowed to 
deposit on the cooling conveyor.—June 6th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 


On each of five of the patents given below £11, and on each 
of the remainder £5, have been paid in renewal fees. 


No. 16,381/13.—Small-arms ; breech actions, sliding breech- 
block ; breech actions : sliding barrel and breech-block. Relates 
to automatic guns having a detent which, when the magazine is 
removed, locks the breech slide in the open position, either 
directly or through the ejector. Mauser, P., Germany. 
Dated September 19th, 1912. 

No. 16,391/13.—-Dynamo-electric machines. Armatures and 
field magnets, cooling and ventilating. Cooling the stator of a 
dynamo-electrie machine by passing air through radial and 
axial channels. Allgemeine Elektricitiits Ges., Berlin. Dated 
July 16th, 1912. 

No. 16,456/13.—-Explosives. Consists in the use of lead 
nitride in conjunction with a small quantity of black powder, 
gun-cotton, smokeless powder, picrates, or perchlorates, instead 
of with fulminate of mereury with or without potassium chlorate, 
for igniting the nitride to detonate nitro-explosives. Claessen, 
C., Berlin. 

No. 16,470/13.—Sodium carbonate. In the ammonia-soda 
process, the resulting waste solution of ammonium ehloride is 
treated with electrolysed brine for the separation of the 
ammonia, and the solution of sodium chloride obtained is again 
electrolysed for re-use in the process. It is not necessary to 
obtain a high content of hydroxide in the electrolysed brine. 
The removal of the ammonia is effected in an apparatus in which 
the lye is caused to take a long path, and may be assisted by 
reduced pressure, or by displacement, or by stirring the liquor, 
or by @ combination of these means. Clemm, A., Germany. 
Dated December 3rd, 1912. 

No. 16,474/13.—Advertising. An apparatus for displaying 
letters, &c., as if they were in the course of being written. 
Buhlmann, E., Germany. Dated September 24th, 1912. 


No. 16,477/13.—Grab-buckets. The grab-bucket is modified 
by giving the cutting edge of one bucket a lead over that of the 
other during the closing movement. The buckets are connected 
to bell-cranks and to suspension rods, but are so arranged that 
they move and occupy a position one above the other when 
closed, thus avoiding crushing of the material between the 
buckets. Pohlig Akt.-Ges., J., and Volkenborn, P., Germany. 


No. 16,535/13.—Ordnance carriages: recoil apparatus. 
Relates to anchoring devices with wheel supports for field 
carriages. a mig | to the invention, two or more whee 
supports forming a broken or a continuous track with wheel 
guides are detachably connected by radial arms to the centre 
pivot. The edges of the supports are bevelled, to facilitate the 
running on of the wheels, and toothed projections are riveted 
beneath the supports for anchoring purposes. Firm Rheinische 
Metallwaaren-und Maschinenfabrik, Germany. Dated August 


14th, 1912. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 


CORPS ORDERS 
No. 27 by Lieut.-Col. 8. B. Clay, V.D., Commanding. 


Captain of the 5 W. Hynam. 

Next for Duty.—Captain W. Darley Bentley. 

Monday, July 15th.—Adjutant’s Technical Lecture (Earth- 
works), 6.30-7. : 

Drills as usual. 

Friday, July 19th.—Adjutant’s Technical Lecture (Earth- 
works), 6.30-7 . 
Sunday, July 2\st.—Commandant’s Parade at Waterloo 
Station, 8.45 a.m., for work at Esher. Dress, drill order, with 
haversacks and water bottles. Mid-day and tea rations to be 


D d. 
ay to Notices.—All drills will take place at headquarters 


unless otherwise stated. nn ’ 
The M.O. will attend for the examination of recruits on 
Thursday evening at 6.30. 
‘aaa enable camp will be held at Esher from 
August 3rd to August 11th, both dates inclusive. Names can 
still be sent in. 
C, Hieerns, : 
Captain, R.E., Adjutant. 


July 13th, 1918, 








Tue InsTITUTE OF METALS.—With a view to bringing to the 
attention of all who are eligible the advantages attaching to 
membership, the Institute of Metals has —_— and is about 
to issue a pamphlet in which are given ano cial account of the 
Institute’s activities since its inception, and the opinions of 
notable persons as to its value. The little book cannot fail to 
convince readers that the Institute has “ found itself,” and that 
it is ably fulfilling its mission in life. The pamphlet is illustrated 





for mixing with wheaten flour. A diagram of the apparatus 


with portraits of the six presidents. 
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Vou. CXXVI.—No. 3264] 
equired for the Service 

the SovneE MEN? OF INDIA, an 

ASSISTART FO —~ for the Harness and 
Candidates pom yd puyetcally fit for serviee in India. They 

should preferably, be De mowledgs of geperal saiith’s work, 
should have ® and theoretical fies of welding, 


inclading | a ening. 
also case hi 

be able to keep shop accounts, ard have some 
x den ak " d practical experience of modern drop forging 


meth 


'—Engagement for five years with option of extension 
if Toproved by Government. Rs. 280 


oRis. 10 to Ra. 300 per roe rising 
increments o' p.m. 
be 350p.m. Dnring the war 20 per cent. extra 
for z . mange , medical 
dance, second-class out and home. 
ee should preferably be unmarried. 
Last day for receipt of applications 1st aaet, 
Further particulars and forms of applicition from the 
ndia Office, be 
A 


after five years Rs. 
salary. and pa) 





DIRECTOR-GENERAL OF STORES, 
1 


hall, 8.W. 1. 





PATENTS AND DESIGNS ACTS, 1907-1914. 
BOTTLE SEALING MACHINES. 


Pre J Prop rietor of British Let- 
TERS Paten’ a he — tee of 1912 is PREPARED to SELL 
the PATENT or to L: British Manufa — to work 
under it. It relates mai nt 
the bottle, comprising main jaws “and auxiliary pay the main 
aws being automatically moved to their gripping position 
when the seal is applied. 
BOULT, WADE and TENNANT, 
Hatton 


111 and 1 n, 
” don, E.C. 1. 
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MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 
Priacipal: J. C. M. Garnett, M.A. (late Fellow Trin. Coll ) 


m. 
—— E. M. Wrong, M.A. (Fellow Magdalen Coll. 


The Session 1918-1919 will open on 3rd October. Matriculation 
and Entrance Examinations will be held in Julv and Sep- 
tember. Matriculated students may enrol for 1918-19 from 
lst August, 1918 and if under ha years of age are eligible for 
membership of the Officers’ Training Corps. 


DEGREE COURSES iN TECHNOLOGY. 


The Prospectus nie peastoniere of the courses leading to the 
Manchester University degrees (B.Sc. Tech. and M.&c. Tech , 
in the Faculty of Technology, in the followii ing Departments :— 


MPA SIOAL ENGINEERING (Pref. G. G. Storey, 
ELECTRICAL ENGINEERING (Prof. Miles Walker, 
SANITARY ENGINEERING (including Municipal En 
nee! 
THE CHEMICAL INDUSTRIES fame Genera] 
Ch>mical Technology, Bleaching, non eens Dyestuff 
Maunteatiors. yvinking. Paper-mak’ ‘ermentation 


Industries Meta’ uray. Fuels 
TEXTILE INDUSTRI ‘SS MINING. ease 
PRINTING AND PHOTOGRAPHIC TECHNOLOGY 

ADVANCED STUDY AND RESEARCH. 


The Coll possesses extensive laboratories and worksbo 
1 Pith full-sized mod apparatus, including 
pecially ration and original 








researc: 


PROSPECTUSES OF UNIVERSITY COURSFS OR OF 
PART-TIME COURSES SENT FREE ON SEPLICATION. | 





Eat London College 


(UNIVERSITY OF LONDON), E. 1. 


FACULTIES OF ARTS, SCIENCE, 
AND ENGINEERING. 


MEDICAL COURSE, 


in conjunction with the 
LONDON HOSPITAL MEDICAL COLLEGE. 





PRELIMINARY COURSE 1N 
SCIENCE, ENGINEERING, AND AERONAUTICS 
FOR AIR PILOTS. 
Fees £10 10s. 


Hostel for Women Students. 


Prospectus on application to REGISTRAR. 336 





anchester Education Com- 


M 
NEWTON mpers sume aoe pee SCHOOL. 
‘Rint 

The Committee INVITE APPLICATIONS for the POST 
of ASSISTANT MASTER at the above ——_ with qualifi- 
cations in ine Drawing with Geometry, Applied 
Mechanics and Heat nes. “candidates should have had 
pe og experience aud have served in works and drawing- 
0 


ice. 
The successful candidate will be allowed to teach on two 
evenings per week ( Apred Mechanics). 
Applications shoul made on a form obtainable at these 
Offices, and should be sare -s oe aby Y eye 


me *~ -- ‘of Education. 
_— Offices eo. 
ansgate. Marchester, 
July, 1918, 69 





[ihe Technical College, Lough- 


Principal: H. Sacue Eh. B.Sc.. A.R.C.Sc., 
Quine” qualified MANUAL INSTRUCTOR RE- 


st dal atone salary £200 to £250, according to experience 


and an 
ication and full particulars may be obtained 


from tl the PRI CIPAL, to whom they should be returned 
before August Sth. 4 338 


Wanted, in a London Technical 


College, a et ENGINEER (college mente = 





Free in ae La jay a 3 one wil 
erred. wag ot em 
Adavess. St. George wterrace, egent’s "Bark, N.W., 


of training and n (stats 
. with ahr oft three taetimeniale. ema ha 


a Gas Engineer Wanted 


in ress, 0 with Construction of Water Gas — _ 





* The Engineer ” Office, 








City of Belfast. 


ss, eS DEPARTMENT. 


Ree TENDERS for the MANU- 
FACTOR a ote? _ ERECTION in Belfast of the 
VIZ im 
SECTION “A” : 
(a) Two 6000 K.W. Turbo-Alternators, &c. 
(b) One 500 K.W. enerator, &c. 


sages 1 one 7 K.W. Balancer-Booster, &c. 
8 oR” 


(a) ror 48,000 Ib. per hour Water-tube Boilers, &c. 
(b) Four Fuel Economisers &c. 
s s Snowe peas Chimneys, with Fans, &c. 


[wo sonny driven Boiler Feed Pumps, &. 
SECTION “ D.” 


Accumulators. 
SECTION “ E.” 
Three 500 K.W. and five 1000 K.W. Rotary Converters, with 


Transf; 
SECTION “F."" 
Two 250 nebo two 350 K.V.A., and six 125) K.V.A. Static 


Transform: 
Tenders will ihe sootues ¢ for either of the main sections 
or for either of the sub-secti: 
The ifications os other p 





e presented forms, ed in the 

Town Clerk's 0 Ofies, City Hall, Belfast, not eae) 16th 
ine lowest or any Tender — not necessarily be accepted. 

An official receint must be obtained for every “Tender de- 
livered by hand ; Tenders sent by post Ag AF , 


Town Clerk. 





[Publin Corporation.—Cleansing | ,"". 
OOMMITTE 
TENDERS FOR “iar of de Ge pthc ml 


obtaining TENDERS for the CPPLY wot 
WakLs for use in connection with their Tramway Refuse 


ll Ft nag =9 including ti of co! 
tract, drawings, &c., can be Sotinod at the nadermentinned 
office, on payment of Lats sum of ar 3 which sum will be 


refunded on receipt of a bona fide Ten 
ba ne eye of a Tender will be su sarvject to ratification by 
the Municipal Council. but the Committee do not bind them- 
selves to anceps & he lowest or any Tender. 
whens Tenders, marked on the outside “‘ TENDER FOR 
HEELS,” ,and addressed E CHAIRMAN, COR- 
PORATION’ CLEANSING COMMITTEE: LORD EDWARD- 
STREET, DU BLIN,” to be forwarded so as to reach the Offices 
of the Committee not on than 12 o'clock noon on Tuesday, 


the 25rd day of July, 1918. 
FRED. J. ALLAN, 
Secretary. 
Cleansing C>mmittee’s Offices, 
Lord Edward-street, 


Aiti 





Dubdlin. 
llth day of July, 1918. 309 





(ity of Birmingham Electric 


Y DEPAR’ 


AP LENT OF DRAUGHTS 
ENIOR and JUNI RAUGH juired by 
the above Department for the LAYOUT of a e ELEC- 
pean ee § POWER STATION, Turbines, Boilers, Piping and 
Swite! nly men who have been employed on similar 
class 1 work nD apply. 


a salary ior the Senior ior Draughtsmen will be £150, 
Suppl ¢ £200 per annum at the discretion of the Electric 
ply Committee, plus £52 per annum War Bonus, plus 124 


ieee salary for the J a Draughtsmen will be £100, 
to € per annum at the discretion of the Electric 
a ply h aacmnrnaes plus £52 per annum War Bonus, plus 124 


ay to be nang by Friday, the 26th instant, on a 
form to be obtained from the Becretaryt the Department. 
R. * CHA’ K, 
City Electrical Engineer. 
14, Dale-end, 
Birmiugham. 6 





anted immediately, by fon 
Work,a pm oy Rts akg 30, expert 


. Cree. Elevating, and achinery. 
bave 

knowledge of electric crane i a an advantage. = Address, 

pes | fall nn, reference, salary, &c., 324, The al 





[ett Mechanical (Practical) 


a ae IMMEDIATELY for Works 
Assista) Plant i 


A Ca eee Marine Draughtsman 


IRED at Posten London district. One with 
Tug Work. N n alread) 





nts pi 
mine apes cranes, Saye motors, air [— 
uinps, &c. Position would be a armament om e for th 
crane No already on Gevepumens work core etl | to 


person 
stati and 
yee. carest, Employment Exchange, 
eatneee™ ‘cod Wad No. A5679. 


oe 





Large Commercial Firm Re-| m 


o 
Sens micaant —_ resident m more tore 10 ules away, mall be 
iD, age experience and salary requ 
“The Engineer” Oifice. as 


De -Assistant Wanted 
Discharged Servi — aoe No one fivine 
move ~~ 10 miles distant rod already engaged on Governmen’ 

lress, statin; salary 














IRES Immediately qualified FIELD SURVEYORS, week, te cuuly-— Adin, ating sap, experience and 
with experience of Bush Wo he Tropics. Applicants | Tequired, 391, “The Engineer” 30 4 
. or engaged a aa ber services an Write ype : years 
on con work.— , 
ot age of eM salary soquized, to Bex OW0, Lat on raug hts man, Mechanical, 
Nightingale, iverpoo M6 a Bagi in leaden for Designing Elevators and 
£5 per wee! o one already 
on Governinent work or Ting OW Viena ot ree 
ana, ing Director Wanted | iti tea o Nichivians BOM ote —— 
with £3500, to TAKE HALF SHARE 


OLD-ESTABLISHED FOUNDRY ond 


ENGIN EERING 
= London district.—Address, 347, “The Engineer” 


WM7a 





Production eee Wanted, 
on eae nag om ip to date in all Modern whey 


ex perieuced aaa pa pa Se oe og 404, 
neer” 


Lhe Manager Required, | 

hears be ractical and up to date in all Modern 

echanism and Press Work. Able to 

Takes SNTIRE CHARGE of factory and 3000 hands. Onl 

first-rate men ae apply. Liberal salary.—Address, 03, 
ice. 


ie ear. 
“ The Engi- 
404 a 








“The Engineer” 
orks Manager Wanted by} J 
large and old-established General iateneing Firm 


North of England. Must be experienced in up-to-date methods 
of production and have a abilities, with actual 
experience in dilution of pabeet, No one on Government 


work wiil wap ee eens dress, giving full particulars of 
ir gare age an Saar 4 xpected; 239, “The ae all 
ice. 





Wal orks Manager Wanted oy 
blished Engi naerion Wo 
in Leadon uatshoe, manufacturing beter machine! 
foundry or constructional work. (6 o'clock — 
parang J a upon Government Exe will be e 
oo cee oe perience and salary required, to Messrs. WILKES 
§ EFF RY and CO., Ltd, 29, Ludgate-hill, E.C. Wl a 





° ‘ae 





htsman Required for Ex- 


Drug ee WORK. One with first-class experi- 
ser: on a Lig Constructional Steel Work and sound Technical 
and Stresses.—A pplication, giving full 

baw Ly should be made through | nearest Emplo' 





mentioning ‘* Th neer” and number 
one already on Seclccaa work can be engaged. 367 a 
[raug ghtsman MRequired for 
Structural Steel-work, Pg reer neg, oan ll bens 





London in, 

tailing Roof Trusses, Girders, Stanchions &e., for S Steel 
Batidines. Capable man essential. No one already engaged 
on Government work or residing more than ten miles awa 


need ly.—Ad Z. L. 340, care Deacon's, Leadenhall- 
street, B.C. 3. 4124 





Praughtsman Re Re equired, General 
ing. and technical knowledge. 
— —_— —Those not on t Goverarnent wo work, or not — 





Bete than 10 miles, addi - —_aammaane and salary a 

irene uired to Take 
E of Coal W: mg og eee 

men in t tnt place 





Drag htsman.— Wanted, a 

ble MAN fora large Tube Works in South "Wales. 

culator and thorough knowledge of Steam and 

Hdrautie Mains ae ie v in confidence, stating age, 
and 





Wee Manager Wanted for 


Engineering Works, situated in London district, 
on rasp of Small Snell parts, Bolts, ea 
Mase a5 up-to-date water nak of be oe 
mating, and Economical Produc’ Good a pempects 
for reliable, energetic man able - 0 TAKE FUL “CHA E.— 
Address, 332, “ The Engineer ” Office 332 a 


bare Supe erintendent sr ao 





a e a pei aon district en, on urgent 
ol peo Ip : 
rd age oad, 


“J e alread: 
Government work or resi ~ more t * than Fn miles awa: 


need 
apply.—Address, 175, ** The 75 a 


q 


qua salary fullest particulars, to 323, 
“ The Engineer ” Ottice. 323 a 


Dr htsman Wanted at Once 


eral Engineering. — State salary required, 
experience and age, or apply personally to SIMON, 21, Panton- 
street, Haymarket. B5 a 


aughtsman Wanted by Large 


of Aeronautical Engineers in y North-West 
omen vdistrict ; —- ex, ce in Aircraft work not 
essential ; hanical 
already on Governieat work 0. 

away will be engaged. Rg sating “ ¢ 


lary my Box No. 
55, Fetter lane, Cc. 4. 








or living more than 10 miles 
experience and 
Smith —. Son, 





Weare — Draughtsman Re- 


—— for a large Iron 8. Steelworks. 4 = - 
with ont experience. No person 
poem work will be cemnged-—Aoely, stat = 
Gama and oer, to your, — = a oyment 
"and No. 


ae Experienced and 

Capable we and TOOL DRAUGHTSMAN, om. yee 

ferably with experience of Motor Vehicle Manufacture, 

London district. No person already on Government work 

will be —Apply, stating age, salary, and full particu- 
; 











Larg e Engi neering Firm En- 


A 


a aried character, employing 
some 5000 men, R UIRE _ "SERVICES of a ‘Thoroughly 
Experien: Man aa Vere AGER. At least ten 
years’ experience is n prospects the 
a. = already et cognged 2 x. be pa, Bape 4 or 

ing more than miles ni — ng 
= qualifications, salary mer — -» 60. J. W. 


required, &., 
Vickers and Co., Ltd., 5, ‘Nicholas-lane, EC. 4. lla 





A Lh Leading Insurance Compan 


a VACANCY for an pam ncn wf 
Board of Trade Certificate. 





holdi Pav clots Gentlemen 
competent to undertake duties attachi ny i i 

Steam Boilers, m Engin Gas and Oil En ines, and 

Power Installations are invit locate adivens nye e, 
eres = complete particulars. —, ‘athe 


Engineer” 


Assistant (Technical) for Patent 


NTS OFFICE in ion Must be of good 
with a poe of Engineering, both electrical 
witi *. French ae German 
employmen 
eettentied Sok <4 a 
» 168, Svroete 





~~ 





pe, Id be a2, advantage. 
sui r? fer or rejected or Son e4t, dipcharged_ or a oe 


a 





— Required for a ae e 


up-to-date Factory; 2000 hands; he mag iD 
Men oo wie incor” Ottioe.” experience need apply.—. ress, 408, 
(\ase- Hardener.— Expert 

WANTED. Used_to Carbon and speed Steels, 
Hobe, Oatters, & Cutters, &e., also eat Treatment of Biel Must have 








foal know FP pome a 
“4 oaeay pene a ~ ? Em} coat 
experience and salary bi bog Engineer” and number beri 
Wa 
bee ing Engi neer for Electri- 
ae W. pyue in Midlands. 
oroughly ex! wa +b ical man, with good 
ree i alread: work 





engaged. 
lars of fap Phe king to your nearest it Exchan 
and No. m0." 
anted, Good Engineerin 
DRAUGHTSMEN and DRAUG MEN for J 
and TOOL WORK. Preference to those with good experi- 
ence on [eo e or Motor Car Engine work. No 


person y on Government Seo or residing 
more than 10 —— from London — apply.—Applications 
by letter to 322, ** The Engineer” Office. 322 a 





anted ret petra te 


MEN ble of designing 
ig ye ad The cor” and No No. 
wae TN No aleedy on Government work need spl. 
a 





W anted.—Senior Draughtsman 
REQUIRED ~ a Dae Works. Must have had 

Iron and Steelworks Plant. 

lary paid to ese man. No person already on 
Govenmenb work will be engaged.—Apply, stating age, 
Tiohange” and salary whe Bg! to oon yn go Employment 


A 


Wanted, Sheerness District,Good 


Civil Engineering DRAUGHTSMEN for F Government 
work, experienced in surveying and general building con- 
struction. Perneligible = — mili ees a leper | wi 
—_ annum.—A , Stating age, particulars 
fand S. , to Box 142, Willing’ 











125, Strand London, we. 2. 


anted, res ye 
Mechanical DRAUGHTS ‘or Gen 
ing work in London office. 


experience and when at het "Nor rson alread 
Government ses neat appl. et Naperton in first 





“The 


Wanted, Tool mes . 


enced on Machine Too 
tures required for Government work. ge oy Fg = 


engaged on Govirniseat work need ap} oP -y 
nearest ae Exchange, mention y. “The gneer” 








ame person Been 

be engaged.—Apply, stating e: ce, age, and salary 

Si, » to your nearert Em ) yment Bx Exchange, — 
@ Engineer” and No. A 





ngineer, Accustomed to the] B! 

—— ion and Maintenance of Ropeways and Conveyor 

Plant. Must also have had a general all-round engineering 

bi my .—Apply A, — stating full qualifications, to 337, 
‘The Engineer” 337 a 





htsman. —Capable, F Expe- 


Bro fay neh mag ey REQUIRED 


Drang! 

<i Lag eine Steck for same, with a th 
knowledge of prices and pon Be Ria giving full par- 
ticulars of experience, salary, and when at liberty, to the 
— Employment Exehan nge, “Th 

number 1 Nobody at present on Government work 
wil be employed. 173 


and No. A 
by ao 
idlands, te be a specialist in Portable 
orough 











abe _ grt Wanted for Part 


Can work at home if Soteé. and one liv in 
South rte preferred.—Address, 3%,“ Engin ice. 
A 


htsmen. — A Controlled 


experience in General 
rienced Man for medi 
¥Y TRAC 


The eer” 





m already 
Employment Ms gatins Fo paructlar “The ee 


ughtsmen, Mechanical. 


Draxg Several DRAUGHTSMEN are REQUIRED bya 
—_ aang S.W. of London. Applicants show a 
‘erably with some shop experience. 'No 





a at meget 9 on overnment work or resi hn than 10 
—_ away will be engaged.—Address, 317, ‘“‘ The | 
A 





[rz htsmen Required for Tem- 

RY SERVICE in an Admiralty Department, a 
of Marine Engineering being essential. Salary upto 
inclusive of war bonus with overtime in addition, 
to qualifications.—Applicants to state age 
details a experience, to reach No. hs tos s,s 
Strand, London, W.C. 2, not later than July 31s 


Draughtsmen (Two Juniors) 


IRED for large Ironworks and Rolling Mills in 
the Midiacds a 


Sgeennts should give full particulars of ex- 
ence and must be ine! 


ble for military se wring ny beg 
he hearest Employment Exchange, mentioning ‘‘The gi- 
neer” and number 206. 


No one at present on Government 
work will be engaged. 206 a 


Drang htsmen Wanted for Engi- 


~ Works Plant and Equipment ; only men 
trai A 
= cng 


knowl 
2a _— 








practical “- experience and sound theoretical 
ly. person already on Government work 
By te, ating age, eesstenes, — toning 

nearest ent Exchange, mentio 
he Hugineor” and No. Ass. i 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply te 
WHEATLEY KIRK, PRICE AND CO, 
Kioerteauare Watling-street, 7 soepon, Ec, 
$5, Onllingwoed-stroct Newcastle-on-Tyne Sp 30 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &.. 
Paens II., IIL, IV., XC. 


Numerica] Index to Advertisements, 
Paes LXXXIX, 











il 


THE ENGINEER 





Jury 19, 1918 
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Eagineers, Several Wanted for’ 


Drawing-office Work. Previous office experience not 
essential. Must have good technical knowledge. gee mee 
experience a recommendation.—Apply, stating age, wag 
experience, to the nearest Employ ment Exchauge, mentioning 

he Engineer’ and number No one at present on 
Government work wili be engag 23 a 





First -class Draughteman Re- 
QUIRED (also one JUNIOR DRAUGHTSMAN) with ex- 
perieuce of Diesel or Semi-Diesel Marine Engines and their 
accessories. No one on Government work will be engaged. 
State age, experience and Salary required.—Apply your ‘nearest 


7 er Exchange, quoting “The Engineer” —_ No. 
A 





Good Mechanical Draughtsmen | & 


WANTED by large Controlled Firm in Manchester dis- 
trict. Must be quick and accurate and —- work. No person 
already’on Government work yill be ¢ ge eS, With 
full rticulars, to your nearest “pipley ment change, 
mentioning * Tbe Engineer” and No. A’ 


Hel Draughtsman Wanted for 


London office. Must be well up in first-class Motor 
Launch work, designs and details.—Address, stat ing, age age, 
experieace and salary required, 241, ‘The Engineer” 

Ne one at present on Government work or residing more 
than 10 miles away will be engaged. 241 a 


Mechanical Draughtsmen Re- |. 


ULRED with a sound practical knowledge of Engine, 
Chase, wy Gear Box Design for Cars, Lorries, and Cater- 
pillar Tractors—Petrol and Steam-driven. No person already 
on Government work will be engaged. —Apply, iving details 
of experience, stating age, salary required, Sorwerding | 
copies of recent testimonials, to your’nearest En ey 
Exchange, mentioning “ The Engineer” and No. A5' 











Mechanical Draughtsman 


WANTED, with high-grade experience on heav 
automatic machine work, Jig, Gauge and special tools. G 
progressive, and permanent ition to ‘Suitable applicant. 
Seng 69%, Smiths’ Agency, Ltd., 100, Fleet-street, — 


E.v, 4. 1029 4 
\ echanical Engineering and 
MAINTENANCE DRAUGHTSMAN WANTED, 
with ability to take out Stresses and Strains, for large Engi- 
neering Works in Manchester district. No one already 
engaged on Government work will be considered. saRPy. 
with particulars of , experience, and salary requi 
your nearest Employment Exchange, mentioning “ ‘lhe Engi- 
neer” and No: ‘ABGED. 203 a 








T['wo Experienced Mechanical 

DRAUGHTSMEN ; good permanent prospects ; prefer- 

ence to applicants with “knowledge internal combustion 

engines —Letters, age, salary fequired ‘ahd iculars to 

nearest Kmployment Exchange, meationining “The Engineer” 

and number 170; No~person- employed on bee a Hehe 
170 


already will be engaged. 
ently Wanted, Two Tho- 


[)rg rg 

Beowatr SKILLED JiG¢ dua TOOL DRAUGHTS- 
MEN. Work is of a high-class quality. Good post-War 
prospects to suitable men. - No person airzady on Government 
work will be engaged.— roe A5732, Employment Exchange, 
Coventry. Wa 








Rate Fixer, Experienced Man, 
used to high-class Aircraft Production work, REQUIRED 
by Midland firm.—Applica.ts to state age and experience to 


the nearest Employment Exchange, mentioning “The 
Engineer” and number 197. No one at present on Govern: 
ment work will be engaged. 197 a 





Rate; Fixer. — First-class Tool 


ROOs' RATE-FIXER REQUIRED by a Firm in the 
Midlands engaged on Aero-Engine work. pplicants must 
have bad a Tvol-room éxperience ef high-class work. * No 
person already engaged on Government work will be employed. 
—Apply to your nearest rr ermoned Exchange, mentioning 
‘ The Engineer” and No. ASS 935 A 





Wanted, a Good All-round Man 


to TAKE CHARGE of be—y TOOL-ROOM of 
Controlled Firm in Leeds area. aps knowledge of jigs, 
templets, &c., essential. No one already on areca —_ 
or residing more than 10 miles away will been 
stating expertence, age and wages, $42, ‘‘ The a Beiecer "0 = “Oc. 





First- class Foreman of Works 


to TAKE ENTIRE CHARGE of large Reinforced 
Concrete Cohiract in the West Of England. “A knowledge of 
Machinery and ag Construction “methods “absolttely 
essential. Salary £3 per week.—. 
eRperjgnee, WILLIAM COWLIN an 


Foreman of Machine Shop Re- 


QUIRED for gan Works in S. London. Appli- 
cants must have held similar position prévionsly, and “be 
capable of securing by latest thethods’ the best ontpuf’ on all 
classes'of Modern Machine Tools: ‘Lhe position is of a Lai 
manent chatacter to suitableman. N& oné already “erga; 
on Goyernmént work or resident more than ten Rudrawe 


need reply —Write FOREMAN, ¢.o." Dixon's, 193, aed 
Foundry Foreman 


ly, stating previous 
BO, Bristol. Poe A 








street, W. 1. 
Requ uired 
immediately for Wolverhampton district. angpnce 
iven to one experienced in Aluminiom Castings for Aeto W 
cellent o mine Yor brast woreny sue eoarentic man man capable 
of taking ENTIR HARGE of departmen 


already on Govaamteol a will be engaged. wr erasing 





age, experience, salary required and references, to-your nearest 
Emp'orment Exchauge, quoting “The Ergiaeer” and 
No. No: SPE- W2 a” 





Foreman Patternmaker, Wanted 
SITUATION as; 36 vears of age; 6 o'clock man.— 
Address, J. FOGGON, 75, James-street, Newcastle-on-Tyne. 

B 





(feneral Foundry Foreman 
F Stoke-on-Trent district.—Good MAN WANTED; 

to light, medium and ‘heavy work; efficieat in moul vain: 
machines aud up-to-date cupola practice. No one reside’ 
more than ten miles away or atready employed on GovePnment 
work will be engaged State age, qualificttions and wages 
required.—Address, 312, **Tne Eagineer” Office. 12 


Required for Aeroplane Works 





in North-West London, a first-class MILLWRIGHT as 
EMAN. used to Installation and Maintenance of 
Machines and general upkeep of Factory Plant.” No person at 


present eagaged on G wvernment work or living more than 10 
a, a ala néed write to Bos 536, Sells Ltd., 168, Fleet- street, 
c ~ 4a 





ngineer Required at a Country 


an, Articled Mechanical 


Engitl 8 Works, Drawing-office, and Commer- 


ent 





Hotel to LOOK AF LER BOILER, LIFT, and g 
rio. W. 3 to Belis, 


make himself.usefut in doin; 
1 Bs rhea ’s-lane, 


Electric Light, &c. —APEy by letter to H. 


cial experience, SEEK. R¥SPUNSIBLE POSITION with 
good ‘rm—Addres3, = “te Engiueer ” Office. “B 


ees C.E., Inst. Mech.E., B.Sc,, 


=n d all ENGINEBRI EERIN( NG a Ae. G. P. 
perso EP. 
¢ ahi, Pehbete Sorelly Re Sateeal sues. oo 
ve 





Cannon-street, E.O, 4, stating wages req noes 
- 4 





Fitters and Tool Makers Re 
for urgent War work. No man already i 
work or ding at a distance of more 

apply. ———— ons, C. V., Box 14, Ratotiffe’s, , G 
street 


equired | 
vernment 
0 mil les. need 


P247 a 








Oe ig Fitter and Turner Required 


for story ne Ty aut bal ape will 
= Howl — ot di ‘ool, and osatee . ~ 
e fitting shop e: ence. anent open: 

for high -grade man. SBS ite a A pat mg 


fo! 
Fleet-street, Londop, E. 





utside Erectors Wanted for 
Gene! Ro ginepring, Government work,-by firm in 
pidlande Repl experience and’ + ae. to the 
nearest Emplo ay Ee ange, mentioning ‘‘ The Engineer ” 
d number 199. No one at present on Government ba 
pply. A 





egquired, Tool Turners, Press 
OL MAKERS, ye MAKERS, JIG d TOOL 
pistes, a ,TURE W INDERS and TMP PROVERS. ahd 


CAPSTA “Full rate of pay and bonuses for 
— No ue already < aged ve, Government. work or 
Sil a an ten miles away ni — . rT 
ROTAX en CeEsso RIES ae ra. 


copally, R 
illesden. nti ww tb. 10. 


] Have Had 14 Years’ al 


InvubUS —— as Works Manager and am i 
petent ali-round engineer and capable organiser, i shh 
modern procuseize methods in machine and fitting shoe 
foundry; have an agreeable personality, “ago plenty 4 
nitiative and adaptability, ona can poe all a of 
abour successfully. Dissatisfied with post 4 prospects of 
present employment, am OPEN to NEGOTIATE a CHANGE 
Aircraft work preferred. Minimum salary £700. Age4l. I 
“Why not investi 
y not nvest 
Address, 359, ‘ 





te my credentials. 


he Engineer” Office. 369 5 





nspecting Engineer, Assoc. M. 
Cc. K 35 years epporiarics asa Mechapigal Engineer, 

sean in lyde “distri OW OPEN to take on the 
INSPECTION of MAKINE WORK. Also Railway, Dockyard, 

Waterwork and Sewage Plant during construction in makers’ 
works.—Address, 389, ‘‘ The Engineer” Office. 389 # 


of mca at Sony tink * Be Victo soot, Wostaninntaens te 


reet, W estminster. 8.W, 
1725 5 





anted, a Machine for Bom. 


PR ESSING POWDER in order to make Parts 

measuring 3 centimetres by 1 centimetre maximum, —Apply 

to Mr.* SAN OVERSTRAETEN, 152, Faubourg St. Denis, 
Paris, France. 353 } 





anted, Complete Screening 


PLA NT. to deal with 200 Sth of coal rer la, 
hours): TWO-STAGE oe KESBOR, | chpacity 
200-1500 cu. ft. per min., ste: arten Address,” 368, “The 
Engineer ” Office. “saa. y 


aated. D.C. Cidawraber. Rop e 


or Belt-driven, 250 H.P., 440 volts, 375 R.P.M.- P ull 
particulars to A. M., Holiins House, Darwen. 189 } 





anager (Good Class Man), 


horou BO ractical mechanical knowledge, 
SEEKS CHIEF Post in Medium-sized Business, whete 
Proprietor needs et “peek and trustworthy to relieve 
him.—Address, 376, “The Engineer” Office. 376 B 


Wanted Immediately, the Fol- 


WING eS band Slip-ring MOTORS :—One 
106 H.P., two 50 H.P., two 30 H.P., one 40 H.P., 480 revs.. A.C, 
3-phase, "440 volts, 25-¢: cycle. Quote = vet! number — 
Address, 112, “ The Engineer” Office. 


112; 





Mechanical Engineer Requires 

POSITION; 14 years’ experience, machine and 
erecting shops, woodworking mills, drawing- ~oftice, &e. Just 
vacated position as Works Managor.—Address, 379, “The Engl 
neer” Office. 





T oolsmith, with Experience 
latest methods Forging, both by hand and machine, of 
all classes of bits for machine-and hammer drills, also of re- 
heating and tempering these.—Address, stating a experi- 
ence, salary required, with copies ‘testimopials, “The 
Engineér” Ottics, 


— — — a; Ae eed 

W anted, a Good Cost Clerk, for 

Controlled Engineering Works in-the North of Eng- 

land. One having had experience in the Rowan system pre- 
ferred. No one iready on Government work wil ll be engaged. 

State experience, salary and age.—Address, ‘375, ** The En- 
gineer ” Office. 373 4 


(‘ost and Order Clerk. Required, 


with previous experience in Engineering Busiaess. 
used to tracings od simple drawings preferrea and able to 
develop & cost system for a small works wom po 20 hands. 
No person engaged on Government work or wer Pec 
than ten miles from London would be wngaged. —A dress, 
stating age, qualifications and salary expected, to cae tA —_ 


Engineer” Office. 
ineers - Purchase Clerk 


n 

E , ses wo male (ineligitie) r are Experience ip 

1 ed, and giving full oon a ate toma | 0 

age, salary requir an zs iculars of experience. 
to 390, ** The Kngineer” Ofice. 304° 


Aas 


experienced, /bighest references, good oi 

















ae 


vertiser, AMIGCE, 


M.I.MLE., F.C.S., exempt~ from military~ services, 
niser, good corre- 


spondent, possess persopalit¥, knowledge scientific manage- 
ment, capable eof controllin large sta staff, DESIRING BETER 
E {TION, Pleased te particulars.—Write, 329, 
“The Engineer” 329 B 





dvertiser (40), Disengaged in 


AUGUST. Shops and technical en varied 


Mechanical Engineer (37), Wide 


‘technical, TI and administrative experience, 
first-class organiser, RES APPOINTMENT; London 
district. Salary aiighest references. — Address. 268, 
“The Engineer” Office. 268 


Mineral Properties and Produc- 


TION —MINING ENGINEER OFFERS SERVICES 
to Producers and Consumers for Advice and Supervision. 
Would consider co-operation. with enterprising capitalist. 
References.— Address, 381, “* The Engineer " Office. 381 » 








ractical Engineer (Mechanical 

and Commercial), with connection and offices in South 

Wales, is OPEN toREPRESENT a good Firm of Eugineers.— 
Address} 205, “ The wecwerall ” Office. 295 6 


Representative (2s), Discharg od, 


— ws agen records, SEEKS POSITION aT gee 
importance ; tactful, energetic. 
Office. 327 » 





with firm, national 
“is 327, “* The Engineer ” 


Srperintendent or Manager. 

en years’ experience organising and controlling staff u 

heads. ao handled ‘the Tmanufactate of machine 

tool aero engines, marine engines, guns, shells,&c. Is OP = 
EGOTIATE with FIRMS of standing for a POSITI 

of RESPONSIBILI PY.—Address, 217, “ The Engineer “onice 








1s. — 
OUTSIDE 
-to-date 
e Engi- 
396 B 


Directors and Princi 

Mpaineee i DESIRES POST as 
HUSTLER and STUR.- Live man, with u 
English and American experience.—Address, 396, “ 
neer” Office. 








drawing-office and works; peaperignced istgqnera} ing. 


—Address, 393, “* The’Engineer ” 

A Gentleman Requires Position 
as RESIDENT ENGINEER or SUPERINTENDENT 

Water, Sewage or the like." A substantial Commission will be 

paid — Address particulars, in sonnaenee, to 330, *The Engi- 

neer ” Office. 330 B 








As General or Works Manager. 
—M.1I.Mech. E. (45), with 30 ite aera ctical an 


com- 

mercial expertence {15 a eanee oH ral merit), 

owing to limited scope, besines BE Cabable, up- 3 
souo 


date man, accustomed to te ~ — 
commercial experience and seoctieel nowlodes of re 
ments, mass oe erase aud diluted labour ; Fi ft, Oli- 
narian. '00.—Replies, strictly~ confidential to 395, 
“Tne oe 4 Office. 35 ‘n° 


Ezere getic Young Man Seeks 
RESPONSIBLE BERTH on Staff or Outdoor Work. 
Five years” works and D.0O- experience. —Address, 320, “* The 
Engineer ’ Office. 320 p 








Epgineer, A.M.I. Mech. E., Seeks 


PLOYMENT. 11 years’ technical and works experi- 
ence (electrical and mechanical). Three assistant in 
charge of large plant, 1000 hands. ate ress, 400, ** The 
Engineer ” Office. 400 6 





GENERAL MANAGER. 
Engizcer, Fully Experienced in 


branches cf Lr FUT Office and Com- 





NEGOTIATE Sith ars lass Firm for 
POSITION s as = GESERAL MANAGER. 
Advectiser has first-class Rt at is capable of 
successfully organising and ‘confrolli big br Repe- 
tition fark preferre 


ddress, 190, ‘The Engineer” Office. 199 B 





}opginesr Well Educated, eighly 


skilled mechanic. 25 years’ a Res" a siepee too 
rooms and machive ‘shops, LQU PS diress, 2 gSSiBLE 
POS? ; willing to travel” Rese aabton 291. 

Engineer ” Office. ad 


Ezgineer, with Connection, 
semi-Diesels, internal combustion engines. and general 
op ineeting, DEES Porites... Experience 1, home and 
oad, design,” mal repair, its. réepreseiitation. 
Ones age.—Address. 349, “The Engineer” Office. ~ 9p” 





Wanted, One 200 K.W. Multi- 


POLAR GENERATOR, compound wound, for 220 or 
440 volts. Speed 350 revolutions per minute For coupling 
direct to high-speed engine. State condition of machine and 
where it can be inspected, and how soon delivery can be 
— —Reply to N. HINGLEY and SONS, Ltd., Netherton 
ronworks, Dudley. 321 + 


Wanted, Second-hand Cupola, 


to melt 5 tons per hour, drop bottom, to be used in 
connection with trop nas converter. Must be in good con. 
dition." State price and particulars. — Address, 0, * The 
Engineer” Office. 310 


Wanted to a 8 or 10 


H.P. TRACTION ENGINE, also pair of ROAD 
WHEELS, 6ift. diameter, for a 10 H.P. Fowler Traction 
on —Fu 

r 








ber articulate by applying, 
MANAGER, Levant bey Pendeen, Cornwall. 


r =] 
anted, 250/500 12-Ton Coal 
WAGONS, side and end doors. Wagons let upon 
simple hire would be entertained. cg and full gsm ars 
to l. E. EVANS, 123, Bute-street, Cardiff 93 + 


At Comp ressors Wanted, New 


or SECON | ai 30 to 200 cuble feet per minute 
oe —Aadress particulars to No. (262, The Ep gineer 2 


252 


Time Recorder Wanted. 
State price and where can be seen.—Box T. R., Smiths 
Advertising mcy, Ltd., 100, Fleet-street, London, E C. 1. 











Battery of 27 Cells Wanted : 


capacity about 240 ampere hours at 10-hour rate.—Give 
rticulars As to make, date of installation, and where 
inspected, to 364, *“‘ fhe Engineer ” Office. aA 





full 
can 


Large 





Quantity of Castings and 


CHINING REQUIRED on good priority certificates 








7 Engineers and Contractors.— | trom our own patterns. * Could place running ‘contract a 
Advert, ineligible, baring valuable engineering | *Chedule rates.—PERRY and CO.(8OW), Ltd., 56, Victoria 
Portugal, Spain, North and street, 8.W. 1. 385 + 
ons Americ, a ‘it ee c ~ 
ays and public, works, an seperss oe cn same a4 
traffic and financial standpoint, is DESIROUS of UNDER- 2 
TAKING MISSIONS. Porvugal and Pe referred. Highest Actual Stock, Engineeri ring Stores 
references.—Write, R. E., c.o. Street's, 30, Cornhill, £.C k Annealed Wire, 10 gauge upwards. 
193 » Hair and Cotton Belting, all sizes. 
Paani Piaited Pack 





Te Principals Only. — Young 
wang Hat with first-class English and ed a 
ence. ES RE-ENGAGEMENT as WORKS 8 ER. 
euler or CHIEF RATE-FIXER, Any loentiott _ 
Address, 397, *‘ The Engineer” Uffice 397 & 





W orks Manager or Chief Fore- 

MAN.—Advertiser le = shortly be OPEN for EN- 
GAGEMENT; age 39. 24 y engineering experience, 
repetition and general work. Guaiifications : control of labour, 
ee oe knowledge of metals, heat.treatment, machinery, 
and methods of production.+ Address,271,“The Engineer Once 





raughtsman- Designer, C apable 
aug: inventive, resourceful and original; DESIRES 
ENGAGEMENT on Mechanical Work requiring inventive 
ability and wide e: aperigece- Salary £6 per week.—Address, 
292, “* The Engineer 232 w 





[)raughtsman-] Designer Desires 


POSITION in Drowing.cflice or in Charge of Too! and 
rtmeat; aged 38 an start immediately.—Acdress, 
the Engineer ” Office 335 # 


g and Tool ‘Desi 


385, 
od Tt of Fasee | time, WISHES to TAKE SPARE TIME 


Jig De 





ner, with 


te and capable of bhi mes up designs 
mo rae en adres: 377, “* The Engineer ” a 
K 





a 


(thar, e Hand ae Position 


T FOREMAN or CHARGE HAND 
15 years in the trade on marine and a 


Machine Sho: 
& , “The Engineer ” Office. 


engines.—Adadress, 385 





= 
foreman Fitter and Erector 

DISENGAGED. 20 years’ experience in all classes of 
contractors’ and railway plants, refrigeration, agricultural 
machinery and — engineering, &c.—Address, fe The 





neer” Office. je 
oreman Hardener Seeks En- 
GAGEMENT, full Control of Department; 12 years’ 


practical éxperieuce case-hariening avd tools; used to aero 
and m: tor parts in high-class nickel, chrome, yanadium, and 
high-speed steels under heat treatment.—Address, es” ’ oe 
Engineer ” Office. 





Epgineer, 27 Years’ Experience, 
SOON FREE. Gentleman, Public School, University. 
Technical.and comme: to steam, chemical, liery, 
seh = steel Peis piuighest, vericatinas i ; moderate salary, 
ddress; 210, ** eer” Office. 210 B 





Wanted, an Experienced Fitter, 


for REPAIRS of larg: Gas Engines. as £4 103 
per week. South Wales district.— Cid ress, “The 
339 a 


7 gineer” Office 


Wanted. for is Midlands, Ex- 


PERIENCED WORKING ENGINEER or Millwright, 
to keep in Repsir Plant of smaii stee! Fouudry: ~A~man yr 
all-round erperténce of tettric crafies, ffotors, and the usad 
equipment of a Bessemer foundry woutd find this a petinauent 
position. No person already eniployed on Government work 
will" be engaged. Apply to your -nerrest Emplopyient bx- 
c hzage, qaotiag * ~~ The Kagineer ” and No. A5394. 2334 








Rngineer (45) Desires Cha 


eirs’ wide éxp>rierice, practic} Yechole 
commercisl. Has held mm tenses [rnc to 
mens of works; good orgznis 

refs. and certidcates of qualifica 

bility (a live Wire). —Address, 35 


al 


t ~ id of — 
aftaid of responsi- 
0, ie ion. Bet Engineer” Office, 

B 


oreman n Smith SeeksRe-engage- 


Rs NT. Experienced i in angle iron and boiler work, also 
general smithing; 15 years’ yoy 8 disengaged. — DAY, 
Corsham, High- road, Langdon Hills, Essex. 34 


;| Book kee per, Cashier, and Corre- 





ing, Yarn and Millboards, al! sizes. 
reasy and Soapstone Packing, all sizes. 
Sisee Malleable Gas Tube Fittings, a!! sizes. 
Black and Galvanised W.1I. ae og sizes. 
= dozen somes = Milk J 
Enamelled Iro; ~y 
Fine Canvas Hose, 9 oly ¢ and 12 ay, ‘in all sizes. 
Cardclothing for Wool, all counts and cylinders. 
State exact requirements.—Addresas, HB.” -"c.9. W. H. Smith 
and Son, Advertising Agents, Blackfriars, Manchester. 97 « 


i 





ir Compressor. — For Sale, 


Powerful Horizontal. Straight- line, Steam-driven AIR 





COMPRESSOR, “Ingersoll” type: capacity 3780 cubic fect 
ree air per minute.—RIDDEL and UO. 40, St. Enoch-square 
Glasgow. 45 « 

Time Recorder, as New, 


latest model. hat offers?—A. F. 
PELLEY” 109, Fan Fartingdon- -road, E.C. 1. 17ll ¢ 


Bagshaw’ sWrought Iron Pulleys, 
in Government departments, are the strongest, 

and best in the market.” Quick delivery given 
wey mp price list, containing rules for transmission of 
ree Sz wheels, belts, ropes and shaits. free —J. BAGSHAW 

ar SONS, Limited, Engineers, Batley, Yorkshire. Gol 


Ficy Hire, Pumps and Well. 


1 PORING Fie i oe. Deep Wells, &. 2ir. 
ARDS and: 00., Upper Grouno- 
= Ase 8. "7 Mislepbene No. 978 Hop. 822 o 


S.B. G2 IRON 


& STEEK. Sars, Pistes & Sheet- 


STRINGER BROTHERS, 


WEST BROMWICH. 


W. G. BAGNALL, L° 


STAFFORD. 


BUILDERS OF LOCOMOTIVES 


Weighing from 3 to 50 tons, for an 1; 
of Highestclase Workmanship and Material 

















Maxers or 
Tipping Trucks, Sugar Cane Wagons Turntables 
Switehes, &c. Sp) 3036 


See Mlustrated ‘Advt alternate issues 





pS as i ‘SEEKS POST in Small Engineeri 
Works ; Petrol Engines: a Several years’ storés and 
costing ex! ence ; present position, manager's’ assistant, five 
years. Could take full control; well used to handiing male 
and female labour ; ang end of August.—Write fuily A _ 
“The Eogineer” Office 





Experienced Marine Engineer 
ast six yeirs firm a cece | good 
technical es clerical knowledge, net repair-and 
running of steamers, DESIRES CHANGE: ‘aay suita ig 
appointment.—Aadréss, 378, “The Engineer” Office. ues 





Wanted Immediately, En ine- 


RIJOM MECHANIC for sup ay dag Riss. > appli- 
cants mast have nad experience with Corliss Kngines and 
Turhines. Wages £3 10s per we-k. South Wales district — 
Address, 340; ** "Phe" Engineer” Uffice. 340 a 





Fergin andStamping —Position 
UIRED as FOREMAN. 18 years’ practical experi- 
ence of ment engineering. general and ‘aircraft stamp! ngs. 
¥ pies ee of die cutt.ng.—Address, 299, * The oe 





pee Agent Wanted for London 


and other ree for ‘‘Infallible Boiler Compo. 6, Beawat 








- Sr LIPSE BUILER COMPO cO., 
bridge; Bristo}. ~ 
— 
A l= ge Firm of ‘Engineers in 
YOUTH of Good 


Pri an nds ENING for a 
Educati UM PUPI 


mca’ 
eourse to include both Works and Drawing-office. 
Address, 2002, “The Engineer” Office. 2002 » 





PAILWAY CARRIAGES 
RATHAVAY WAGONS 
ARS. Fr 


Ti2AM ¢ 














Jory 19, 1918 


—— 
=a 











CO, RECORDERS IN THE BOILER-HOUSE. 
By JOHN B. C. KERSHAW. 
No. I. 

Tar call for efficiency in the working of steam 
boilers was never more urgent than at the present 
tie, when the outlay upon fuel forms such an 
important item of manufacturing costs in all our 
staple industries. Whatever the basis of the political 
settlement may be, the end of the war will not mean a 
return to the status quo ante with regard to fuel, and 
it is in the highest degree improbable that the coal 
mined in Europe and America will ever again return 
to its pre-war low level of value. The subject of fuel 
economy will therefore not cease to be of importance 
when the war ends, but will remain equally urgent in 
the strenuous years of industrial competition that are 
ahead. 

Economy in the use of fuel, however, is forced upon 
the attention of power-users, not only by reason of 
this inerease in price, but also by the depletion of our 


Summary of Losses 


Waste Gases 16% 
Radiation 5% 7 24% 
Ashes 3% 


5% 
Radiation 
3% Ashes 








76% 
Heat Value of Steam 
Swain Se 





Heat Value of Fuel 


Fig. 1-DIAGRAM OF WELL MANAGED STEAM PLANT 


reserves of this very important asset of our manu- 
facturing industries; for the great waste of fuel 
which is occurring in too many of our works and 
factories is certainly hastening the day when we 
shall have reached the end of our resources as a 
manufacturing nation. 


BorLeER EFFICIENCES AND THE NEED FOR IMPROVE- 
MENT. 


Power users, therefore, both on grounds of personal 
profit and public interest, ought to study the question 
of fuel economy in the boiler-house, for it is here that 
the greatest waste of fuel is occurring in connection 
with our manufacturing industries. 

Two years ago Messrs. Brownlie and Green carried 
out a careful and independent series of tests of the 
efficiencies of 100 typical boiler plants in representa- 
tive industries of the United Kingdom, and it was 
found that 52 out of the 100 were being operated 
with an efficiency of 60 per cent. or under, and that 
only 17 of the 100 could be considered well managed or 
efficiently conducted plants. The plants may be 
classified broadly in three divisions, and the exact 
figures are given below :— 

Total. 


(ood.—Over 80 per cent., 2; 75 to 80 per cent., 7 ; 70 to 
75 per cent., 8 oe os oe ee 17 
Fair.—65 to 70 per cent., 17; 60 to 65 per cent., 14 31 
Bad.—55 to 60 per cent., 29; 50 to 55 per cent., 14; 
ander 50 per cent., 9 ; 52 
100 


Since it is an admitted fact that in scientifically 
managed boiler plants four-fifths of the heat energy 


Summary of Losses 
Waste Gases 
Radiation 
Ashes 


33% 
10%) 48). 
52! 
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Radiation 
5% Ashes 





$22 
Heat Value of Steam 
Swaiw Sc 





Heat Value of Fuel 


Fig. 2—DIAGRAM OF BADLY MANAGED STEAM PLANT 

of the fuel ought to be represented in the steam raised, 
it is evident from the above returns that quite 
one-fourth of the coal used for steam generation in 
the United Kingdom is wasted. It becomes of 
interest therefore to inquire into the distribution of 


the heat losses in the ordinary boiler plant. 


Heat Losses IN THE BoILeR PLANT AND THEIR 
CONTROL. 


Figs. 1 and 2 are curve diagrams showing the 
various heat losses in two typical boiler plants, both 
burning the same fuel—a bituminous slack testing 
13,500 B.Th.U.—one badly,managed and the other 
well managed. From these diagrams it can be seen 
that the heat units carried away by the waste gases 
account for the larger proportion of the loss, and that 
the best opportunity for reducing it lies in the strict 
control of the temperature and volume of these 
escaping gases. 

The temperature of the waste gases ought to be 
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noted and recorded at frequent intervals: (1) at the 
exit from each boiler into the main flue; (2) at the 
inlet and exit of the economisers; (3) and at the 
base of the chimney. Permanent and _ fixed 
thermometers may be placed at these points; or 
testing holes may be provided with 30in. lengths 
of 1}in. wrought iron pipe, the flanged top of which 
is kept closed with a tightly fitting wooden plug, 
when it is not being used for making a test. Mercury 
thermometers filled with nitrogen are reliable for 
temperatures up to 1000 deg. Fah., but they must be 
mounted in a suitable carrier, and must be left in the 
path of the flue gases long enough to attain the gas 
temperature, i.e., 5 or 10 minutes, according to the 
thickness of the metal case surrounding the thermo- 
meter bulb. 

The only place where the temperature of the gases 
may exceed the limit named above (1000 deg. Fah.), 
as measurable by a mercury thermometer, is at the 
exit from each boiler into the main flue, but if the 
temperature here registers over 900 deg. Fah., it 
means that the boiler is dirty and badly scaled, and 
the sooner it is put out of use the better for the 
efficiency of the plant. The following are the 
temperatures which should be maintained in a 


well-managed plant : 
Deg. Fah. 


Temperature at exit from boilers into main flue 650 
Temperature at exit from economisers 350 
Temperature at base of chimney oe R 300 


When forced or induced draught is employed the 
temperature of the gases that issue from the econo- 




















Fig. 3—ADOS OR SARCO RECORDER 


misers may be reduced to the point at which con- 
densation of the moisture commences to occur. 

As regards the volume of the waste gases, chemical 
tests are necessary to determine the excess of air and 
air leakage of the boilers, and it is obvious that only 
when these are made continuously, and the records 
are studied by some competent man, can exact 
knowledge be obtained of the efficiency or otherwise 
of the firemen and furnaces. 

The waste gases contain carbon-dioxide, moisture, 
nitrogen and unconsumed oxygen as regular con- 
stituents. The percentages of carbon-dioxide gas 
and oxygen respectively are the figures which enable 
one to say with what excess of air the combustion 
process is being operated. If it were possible to 
obtain good combustion of bituminous coal with the 
theoretical amount of air, the exit gases would con- 
tain 19} per cent. to 19 per cent. CO,,and no free 
oxygen, and 12 lb. of dry air would be required to 
burn 1 Ib. of coal. Since it is impossible to obtain 
good combustion of solid fuel with only the theoretical 
amount of air passing through the furnace, an excess 
of air is necessary, but the amount of this excess should 
not exceed 50 per cent., or 75 per cent.—corresponding 
to 12.6 per cent. and 10.9 per cent. CO, respectively. 
Tests showing percentages of CO, below the latter 
figure indicate that much more air is being passed 
through the furnaces than is required, and since all 
this airhas to be raised to the combustion temperature, 
say, 2500 deg. Fah., and carries off some portion of 
heat to the chimney, it is evident that the smaller 
one can keep:the excess, the better for the efficiency of 
the plant. The table given below shows how rapidly 
the heat losses in the waste gases increase with their 
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dilution—for while 12 per cent. CO, indicates a loss 
of only 17.1 per cent. of the total heat value of the 
fuel, 8 per cent. CO, represents a loss of 25 per cent., 
and 5 per cent. CO, 39.3 per cent.—all these calcula- 
tions being based on a gas temperature of 600 deg. Fah. 


Percentages of Fuel Wasted by Heat carried away with Exit Gases at 
Various Temperatures and Percentages of CO,. 








400 deg. Fah. 32.4 | 21.8 | 16.4 | 13.4 11.4, 9.8 
500 deg. Fah. 40.6 | 27.3 | 20.8 | 16.8 | 14.2 | 12.3 
600 deg. Fah. 48.6 | 32.8 | 24.9 | 20.2 | 17.1 | 14.8 
Percentages of CO,, 4 O52 4-0 12 14 


| | 





A CO, test of 10 to 13 per cent. is therefore the best for 
obtaining high efficiency from the boilers. Above 
13 per cent. CO, there is grave danger of allowing 
carbon-monoxide and hydrocarbon gases to escape 
unconsumed with the exit gases,.and it is unwise 
therefore to reduce the excess of air below the 50 per 
cent. margin—represented by 12.9 per cent. CO,. 

Where attempts are being made, however, to reach 
a still higher efficiency, it is necessary to test the exit 
gases regularly for carbon-monoxide and for uncon- 
sumed hydrocarbons, as well as for carbon dioxide 
and oxygen, and this demands a more complicated 
form of gas-testing apparatus. 


AUTOMATIC GAS-TESTING APPARATUS FOR RECORDING 
CO, PERCENTAGES. 


A “ Power-Station Engineer,” in an article which 
appeared on January 27th, 1911, in THE ENGINEER, 























Fig. 4—UEHLING GAS — COMPOSIMETER 


discussed the question of CO, recorders from the 
engineer's point of view, and pointed out that many 
of the failures of automatic gas-testing apparatus in 
the past had been due chiefly to defects in the installa- 
tion and management of these machines, rather than 
to fundamental defects in their design. The advan- 
tages of the recording type of apparatus were stated 
to be :—‘‘ (1) That it shows at any and all times the 
percentage of°CO, being obtained, so giving a guide 
to engineers-in-charge and firemen as to the conditions 
prevailing in the furnaces ; (2) it is an index to the 
correct thickness of fire under different conditions ; 
(3) it is a guide as to the correct amount of draught 
to be given to the fires under varying conditions ; 
(4) it is an index of any air leakage at all points 
between the furnaces and the position in the flues 
where the gas for analysis istaken from.” 

Since no independent and unbiassed description of 
the various types of CO, recorder has yet been pub- 
lished, the writer has thought it well to collect in one 
article all the scattered information on the subject, 
and below all the leading types of automatic gas- 
testing and recording apparatus are illustrated and 
described. 





The ‘“ Ados”’ or ‘* Sarco” Recorder.—This is the 


or ras 
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oldest and most widely used form of testing apparatus 
for obtaining continuous and regular records of the 
CO, contents of the waste gases. Fig. 3 shows the 
latest form of the “‘ Sarco” recorder. The power for 
actuating the instrument is supplied by a fine stream 
of water with a head of about 2ft., which enters the 
tube shown on the left-hand side of the figure. The 
rate of flow, and therefore of operation, can be varied 
by altering the size of the jet used for the small glass 
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Fig. 5—SIMMANCE-ABADY RECORDER 


injector. The water admitted gradually fills the 
measuring vessel shown in the centre of the figure, 
and when it reaches a fixed point on the tube con- 
necting this vessel to the gas supply, the water is 
automatically syphoned out, and 10U cc. of the gas 
to be tested are drawn into the vessel. This gas, as 
the water again rises in the measuring vessel, is forced 
into the solution of caustic potash (sp gr. 1.27) con- 


are drawn from the flue at intervals of ten minutes ; 
and the KOH solution requires renewal according to 
the frequency of the tests made. 

The Uehling Continuous Gas Composimeter.—The 
Uehling gas-testing instrument is based upon the law 
which governs the flow of gases through small aper- 
tures. Two gas-containing vessels of different capa- 
cities are placed in connection with a steam jet aspi- 
rator, and with the flue. The apertures connecting 
the smaller vessel with the other, and the second or 
larger vessel with the flue, are smail and of equal size. 
When the aspirator 1s set at work, a partial vacuum 
is produced in both vessels, consequent upon the fact 
that gas is being drawn out of them more quickly than 
it can enter, and the vacuum, as measured By mano- 
meters attached to each vessel, is found to be twice 
as great in the smaller as in the larger vessél. If now 
the gas passing through the larger vessel be submitted 
to the action of a solvent which absorbs and withdraws 
one of its constituents, the vacuum in. the second 
chamber or vessel will be increased, and the difference 
between the partial vacuum in the two vessels will be 
diminished in like ratio. The absorption of CO, from 
furnace gases by caustic potash can therefore be 
utilised to cause differences in the pressure ratio in the 
two gas vessels, and by proper calibration’ a means 
for ascertaining ‘the percentage of CO, in the gases is 
obtained. -To embody this principle in a practical 
apparatus the following conditions must be fulfilled :— 
(1) The gas must be brought into the apparatus under 
a constant tension, and must be drawn through the 
| two apertures with a continuous and uniform suction ; 
| (2) both apertures must be located in a part of the 
| apparatus which is maintained at a constant tem- 
| perature ; (3) provision must be made for keeping 
| these apertures perfectly clean ; (4) the larger chamber 
| must be made perfectly gas-tight ; (5) the constituent 
| to be absorbed must be entirely removed while the gas 
| is passing through this part of the apparatus. The 
| Uehling instrument is made in two forms, the first 

with, and the second without, a recording pen and 
|drum. Fig. 4 illustrates the latter type. 

The Simmance-Abady Recorder.—This instrument 
is illustrated in Fig. 5, and in some of its features 
resembles the “ Sarco” apparatus, for water supplies 
the motive power, and the CO, is absorbed by bubbling 
| through a solution of caustic potash contained in a 

steel vessel enclosed in the lower portion of the case 
| which contains the apparatus. About 600 cubic 
centimetres of the flue-gases are drawn from the flue 
| at definite intervals of time, and a measured portion 
| of this volume is employed for each test in that 
portion of the apparatus called the “‘ analyser.” 
| When the flue-gas has been transferred from the 
| ““ extractor ” into the “ analyser,” the CO, is absorbed, 
| and owing to such absorption the analyser bell will not 
| rise to its full height. It is allowed to work auto- 
| matically, and to rise as far as it will, where it remains 
| for a few seconds, and then drops a little as the heat 
of the chemical combination disperses and the absorp- 
tion is completed. At this point a pen descends and 
marks the distance downwards from the zero on the 
chart to the position of the analyser bell. A boxwood 
| scale on the side of the recorder tank is graduated to 


























Fig. 6—-THE CAMBRIDGE BI-METER RECORDER 


tained in the large vessel shown on the right-hand | 
bottom corner of the figure, and as the gas bubbles up | 
through this solution, any carbon dioxide contained 
in it is absorbed. The residual gas now passes up into 
two tubes containing floats, placed directly above the | 
absorption vessel, and by suitable mechanism records 
are obtained of the volume of this gas on the paper | 
attached to the revolving drum. It is customary to 
arrange the controlling mechanism so that samples 


show 100 per cent. CO, at the bottom, and 0 per cent. 
at the top. The capacity of the’ bell shown on the 
left in the figure is such, that when the test is made 
with air, the whole of the sample is transferred to the 
recorder bell on the right, which then rises to the zero 
point on the scale. When a sample of flue-gas is 
admitted into the apparatus, exactly the same quan- 
tity is passed from the extractor bell through the 
analyser vessel into the recording bell, but. owing to 








the absorption of CO, this bell does not rise up to its 
full lhieight, and the deficiency is registered by the fall 
of the pen to the point reached by the top. of the tank. 
The bell then discharges its residual gas, and sinks to 
its original position, in readiness for a new charge of 
gas, minus its-CO, contents. 

The Bimeter CO, Recorder.—The principle upon - 
which this recording instrument is based is that of 
measuring the volume of flue-gas before and after 
the absorption of the CO, by two ordinary gas meters, 
the actual absorption occurring in a vessel containing 
slaked lime, and the temperature of the gas before 
and after absorption being controlled by water 
cooling, in order to eliminate errors due to the 
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Fig. 7—AUTO-RECORDER 


differences in volume caused by temperature changes. 
Fig. 6 shows the appearance of the instrument. The 
gas is drawn through the apparatus by means of an 
aspirator, and the difference between the speeds of 
the two gas meters provides a measure of the amount 
of CO, in the gas. These meters are connected by a 
differential gearing to the mechanism that actuates 
the recording pen. After a certain definite volume of 
gas has passed through the first meter, the pen is 
made to drop to its initial position, from which it 
starts to rise again at a speed dependent on the 
proportion of CO, absorbed. The maximum number 
of tests per hour possible with this type of recorder 
is twenty-five, and the number can be lowered by 
reducing the volume of gas passing through the 
meters. The record chart for twenty-four hours is 




















Fig. 8—-MONO-RECORDER 


15in. long, and the drum carrying it is seen in the 
centre of the figure. . 

The chief advantages of this type of recorder are 
that it is simple in construction and in its method of 
operation, and that its running cost is low; for 
slaked lime is much cheaper than caustic potash, and 
ld. per month is stated to be the outlay upon this 
material. The instrument is enclosed in a meta 
case, and contains no glass parts or rubber connections 
points in its favour which will appeal. to engineers, 
though not to chemists, who prefer to see the inside 
of any apparatus they use. For use, therefore, in 
those works where the gas testing is in the hands of 
engineers, the Bimeter recorder is probably the most 
suitable and least likely to get out of order. 

The Auto-Recorder.—This -recorder is shown. in 
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diagrammatic form in Fig. 7, and like the two first 
described, depends upon a stream of water for its 
motive power, and upon caustic potash as the 
absorption chemical. The water enters the apparatus 
by the funnel B and passes down into the large vessel D 
through the sliding-valve at C. When the chamber D 
is quite filled with water, this overflows by the pipe E 
into the vessel M, and thence into the lower vessel 
containing the float G, and the consequent rising of 
this float causes two motions which start and carry 
forward the testing operation. In the first place, the 
float as it rises pushes up the valve C, and closes the 
water supply at this point, at the same time opening 
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Fig. 9-WEBSTER COMBUSTION INDICATOR 


the passage H by which the water escapes from D, 
and draws in a sample of the flue-gas through E and I. 
In the second place, the rising of the float G causes 
the sliding-valve at K to move to the right, and puts 
the measuring vessel N into communication with the 
tank D through the passage O, so that a sample of the 
gas passing into D is also drawn into N as the water 
sinks. When the tank D is quite emptied, the syphon 
at J comes into operation, and by discharging the 
water from the lower tank causes the float G to fall, 
and the valves C and K to return to their first 
positions. D and N, therefore, are now slowly filled 
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Fig. 10—DIAGRAM OF WEBSTER INDICATOR 


again with water, and the surplus gas in the former 
is forced out into the atmosphere, while the measured 
volume in N is forced up through the pipe R into the 
absorbing tank T where it collects under the bell S, 
and is speedily deprived of its CO, by the caustic 
potash solution contained in this tank. When the 
tank D again overflows and the discharge of the water 
again causes the movement of the sliding valve at K, 
the residual gas under S is drawn through R into the 
second measuring vessel U, and any deficiency of gas 
required to fill U—due to the absorption of the CO,— 
is made up by withdrawal from that contained in the 
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| 
bell V, suspended from a weighted lever, to which is 


attached the recording pen at X. The downward 
movement of this lever after each test is completed, 
therefore, gives a measure of the percentage of CO, 
in each sample of gas drawn into N, and is recorded 
on the clockwork drum chart shown at Y. 

The Mono-Recorder.—This instrument differs from 

those previously described, in the fact that it is a 
combination CO, and O recorder, and may be used 
for either gas—while by the addition of a further 
“ appurtenance ”’ it is possible to make the instrument 
record the percentage of carbon monoxide. The 
power which actuates the mechanism of the instru- 
ment is derived either from compressed air or water— 
mercury being employed in the measuring portions 
of the apparatus where the gases come into contact 
with the fluid medium. The gas, after being cooled 
and measured, is deprived of its CO, by bubbling 
through a caustic potash solution contained in the 
tank at the right-hand bottom corner of Fig. 8. 
The residual gas then passes up into the measuring 
bell, which actuates the recording mechanism 
precisely as in the “Sarco” and Simmance-Abady 
instruments. 
_ When it is desired to record oxygen the gas stream 
is made to pass through an electric oven fixed on the 
top of the instrument, in which the oxygen is brought 
into contact with heated carbon, with formation of 
CO, in equivalent amount. The gas issuing from the 
oven is then cooled, and passed through the remainder 
of the apparatus as before—the difference of the two 
consecutive tests giving the percentage of oxygen 
contained in the gas. Carbon monoxide is determined 
in the same manner. This method of estimating the 
oxygen and carbon monoxide, however, is dependent 
upon there being no other gases present which will 
combine with carbon at a red heat—and a mixture of 
hydrocarbon gases, carbon monoxide, carbon dioxide, 
and oxygen, cannot therefore be analysed in this 
manner, even if a uniform sample of gas could be 
drawn upon for all the tests. 

















soda, or lime, and the measurement of the change in 
volume of the gas before and after this absorption. 
Forms of testing apparatus have, however, been 
devised in which the measurement of some physical 
property of the waste gases acts as guide to the 
percentage of CO,, and in the next article they will 
be illustrated and described, and the best methods of 
checking the accuracy of the records obtained with 
the automatic apparatus, and of applying the results 
to the promotionof boiler efficiency, will be dealt with. 








TESTS ON TIE BARS FROM THE MENAI 
SUSPENSION BRIDGE. 


Tue Menai suspension bridge, begun under Tel- 
ford’s direction in 1819, and completed in 1826, has 
now been over ninety years in service. With the 
exception of some damage caused by, @ wind storm 
in January, 1839, when one-third of the “ hanger 
rods”’ are stated to have been broken, its history has 
been uneventful until recently. During the past two 
or three years, however, the suspender rods or tie 
bars have been giving considerable trouble, several 
having broken without apparent cause. The con- 
struction of these rods is peculiar, at least in the light 
of modern practice. Each of the members is made of 
several small pieces welded together, with an eye 
formed ateachend. The bottom members of the rods 
are 6ft. 6in. long, and it is in these members that the 
trouble has occurred. As the factor of safety for the 
bars, allowing for the full traffic load on the bridge, 
but neglecting the wind stresses, is eight, the cause of 
the failures was not at first understood. 

In February, 1917, the Engineering Division of his 
Majesty’s Office of Works sent one of the fractured 
bars to Messrs. David Kirkaldy and Son, for the 
ascertainment of its tensile strength, and below we 
reproduce the test sheet received, from Messrs. 



































The Webster W.R. Combustion Indicator.—This | Kirkaldy. 
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Results of Tests to ascertain the Tensile Strength, &c., of Iron Tie Bar. 
Test | Load. 
number. Description. | Dimensions. | Remarks 
Total Ib. | Tons per sq. in. 
ZZ | 
1209 Fractured tie bar—see sketch | .96 x 1.03 36,800 16.6 | Beginning to yield. Permanent exteasion 
| in 40in. = .05in. or 0.1 per cent. 

a a io os ~ | 42,000 18.9 | Broke at weld A, one-fifth silky, three-fifths 
| | crystalline, one-fifth defective; two 
| other welds B and C cracked. Permanent 
| extension in 20in. = .30in. or 1.5 per 

cent. 

= . 45,000 20.3 | Permanent extension in 20in. = .5lin. or 

| 2.6 per cent. 

a ‘ 50,000 22.5 | Broke at weld D, four-fifths silky, one-fifth 

| erystalline and defective. Permanent 
extension in 13in. = .40in. or 3.1 per 
| cent.4g wai? * ey 
’ 9 » o 51,600 23.2 Broke at weld E. Crystalline, defective. 
54,300 24.5 Broke through solid metal at F. Crystallinee 


instrument, as its name implies, is not a recording 
apparatus, but gives a continuous reading of the CO, 
present in the boiler or chimney gases—and as it is 
comparatively simple in construction and has no 
moving parts, it has met\with some success in the 
Bradford district of Yorkshire, where it was first 
introduced. Fig. 10 is a diagram illustrating the 
principle upon which this CO, indicator works. 
A water or steam aspirator—on the left—draws the 
flue-gas continuously through the instrument, and 
after passing through the filter, the gas enters a 
chamber containing a porous pot charged with a solid 
absorbing medium for CO, gas. This chamber and 
pot are connected, as shown, by two vertical pipes or 
tubes with a vessel containing water, and the difference 
in pressure between the gas in the outer chamber, 
and that inside the pot—due to the absorption of 
CO,—causes the water to rise in the pipe that connects 
the porous pot with the water tank. By aid of a 
graduated scale attached to the latter pipe, the 
percentage of CO, can be read off directly, jin. in 
height being taken as equal to 1 per cent. CO,. The 
“indicator” is said to respond quickly to any 
changes in the composition of the flue-gases, and if 
placed in a position where the fireman can see the 
fluctuations of the water column, it provides him with 
a useful help to the efficient control of his fires. The 
cartridge containing the solid absorbent is said to 
require renewing only every other day, but the period 
for which it will act efficiently depends, of course, 
upon the CO, contents of the waste gases. 

The seven automatic gas-testing instruments 
described above depend in each case for their action 
upon the absorption of the CO, by caustic-potash, 


Extension on lin., including fracture = 
-03in. or 3.0 per cent. 





The results of these tests were considered quite 
satisfactory so far as the tensile strength was 
concerned. The bars which failed in service all 
fractured at the same point, namely, as shown in the 
sketch accompanying the test sheet, at a point a few 
inches from one of the ends. The fractures occurred 
always through the solid metal, and not at a weld, 
and revealed a coarsely crystalline structure.. The 
conclusion was, therefore, come to that the trouble 
was due to fatigue in the metal, and, therefore, that 
annealing would probably overcome it. Opinions on 
this point were sought from Mr. Basil Mott, C.B., 
M. Inst. C.E., Mr. Brearley, of Sheffield, and the 
National Physical Laboratory. The report of the 
Laboratory, reproduced below, was adopted, and it 
was decided.to proceed forthwith with the remedial 
work. An annealing furnace is accordingly being 
laid down at one of the workshops near the bridge, 
and the bars are to be removed in small lots at a 
time and replaced after having been annealed. 

The National Physical Laboratory’s investigations 
covered a metallurgical examination of the bars, 
together with tests of their electrical resistance and a 
determination of their mechanical properties. The 
reports of the Metallurgical, Electrotechnics and 
Engineering Departments are given herewith. 


REPORT ON THE METALLURGICAL EXAMINATION OF 
Tie BARS FROM THE MENAI SUSPENSION BRIDGE. 
A careful examination, principally with the aid of 

the microscope, has been made of portions of the bars 


submitted. 
General Structure.—An endeavour was first made to 





ascertain whether end-welds were present in the bars, 
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For this purpose the ends of bars G.C.1.A., G.C.2.B., 
G.C.3.A.. and G.C.4.C. were milled and roughly 
polished at the ends and were then etched with dilute 
nitric acid. Examination showed that end welds do 
not exist in all the bars, but there was some evidence 
of their existence in one or two cases close to the end 
near the eye. Fig. 1 is a photograph—about two- 
thirds natural size—of a longitudinal section of one 
of the bars—No. G.C.3.A. About 4in. from the end 
there is evidence in the interruption of the flow-lines 
that the material has been welded. The rough 
polishing and etching revealed the fact that in places 
the structure of these bars is very coarsely crystalline. 
This is visible to some extent even in Fig. 1, but is 
seen more clearly in Fig. 2 under a magnification of 
two and a half times. These very large crystals of 
ferrite have probably arisen from the well-known 





slight defects inthe bar arising from the presence of 
impurities. Even if these features are cracks their 
depth is very slight. A careful examination has also 
been made of the portion 2.B. of the bar G.C.3, in | 
which evidence of an irregularity had been found by 
the electrical tests. As this bar was to be broken in | 
the testing machine it could only be examined on the | 
outside surfaces, but these were polished and carefully | 
inspected on all four sides, and no sign of any crack | 
could be found. These observations suggest that | 
fatigue cracks, if they exist at all in the bars, cannot 
be numerous or very pronounced. 
General Conclusion.—In view of the circumstances 
of the case, the tests and observations described in 
these reports appear to justify the view that the life 
of the bars can be considerably prolonged by heat 
treating them in the manner indicated above, ‘.e., by | 


| 





Fig. 1—LONGITUDINAL SECTION 


process of grain growth resulting from deformation, 
as, for instance, by hammering at temperatures below 
the critical point of the iron. This very coarse 
structure no doubt renders the places where it occurs 
particularly liable to fail under fatigue, and their 
presence has probably contributed to the failure of 
some of the bars. 

In order further to test the presence of patches of 
coarse structure, bar G.C.2.B. was milled and roughly 
polished along its whole length, and then etched with 
nitric acid in order to reveal the crystalline structure. 
Tensile and impact tests were then carried out on 
specimens taken from this bar at places where the 
structure was coarse and from other places of the fine | 
structure. The results of these tests are given in the 
accompanying report from the Engineering Depart- 
ment; these tests show an appreciable difference, 
but it is probable that under practical conditions the 
influence of these coarse regions might be more 
marked than it is in the tests which have been applied. 

Examination of the iron shows that it contains a 
large quantity of the “slag” or cinder which is 
commonly found in wrought iron. In some places, 
however, the cinder occurs in relatively large masses, 
and may, in these circumstances, act practically as a 
flaw, and may even lead to the initiation of fatigue 
cracks. Apparent flaws in tensile and other test 
pieces may also be ascribed to the presence of large 
patches of such enclosures. 

Heat Treatment.—Further experiments have been 
carried out on bar G.C.4 to study the effect of heat 
treatment. Annealing at 930 deg. Cent. followed by 
cooling in air resulted in no improvement in the 
structure or of the impact figure. Similar treatment | 
at 950 deg. Cent. and 1000 deg. Cent. was also | 
inadequate to bring about any improvement. Heating 
to 1050 deg. Cent., however, followed by cooling in air 
brings about complete refining of the coarse structure, 
which is replaced by a much finer and more uniform 
arrangement of crystals. This is illustrated in Fig.\3 
under a magnification of 150 diameters. In comparing | 
Figs. 3 and 2, the very large difference in magnification 
must be borne in mind ; under the same magnification 
as Fig. 2 the crystals in Fig. 3 would scarcely be 
visible. Impact test results bear out the microscopic 
evidence to the extent that the energy of the material 
which has been normalised at 1050 deg. Cent. is about 
50 per cent. higher than the mean value in the 
untreated bars. It must be borne in mind, however, 
that the results obtained with the untreated material | 
are very variable, so that the proper comparison is | 
perhaps rather between the lowest values found in 
the two conditions, and this comparison shows a much 
greater improvement than the 50 per cent. just 
mentioned. 

Search for Fatigue Cracks.—Since the question | 
whether the bars can be saved from further fracture 
by heat treatment depends upon ascertaining whether 
there are present in the bars in their existing condition 
actual fatigue cracks, which could not, of course, be 
cured by heat treatment, a careful search has been 
made in a number of the bars for the presence of such 
cracks. A number of sections from bars G.C.1, 
G.C.3 and G.C.4 have been examined. In only one 
section were signs of fatigue cracks observed, and 
even these were so slight as to make it very difficult 
to be certain that they were actual cracks rather than | 


OF PART OF BAR—ETCHED 


heating to 1050 deg. Cent. for a short time followed by 
cooling in air. Provided that this treatment is care- 
fully carried out and that prolonged exposure to the 
high temperature is avoided, the temperature itself 
being carefully controlled, no harmful result can 
accrue from the treatment. In the case of any bars 
in which actual fatigue cracks may already exist, 
failure will not be prevented or assisted by this treat- 
ment, and it may, therefore, be anticipated that a 
few bars, at all events, will still fail by continued 
fatigue after this treatment has been applied. On 
the other hand, the heat treatment may be expected 
to improve the durability of any bars which have not 
yet actually become partially fractured, and the 
evidence obtained suggests that this will apply to the 
great majority of the bars. It must, of course, be 


resistance of lengths of 4 or 2 cm. was devermined, 


The resistance is, in all cases, expressed as microhms 


per centimetre length. 


Bar 
number, 
.60. No marked irregularity. 

A.78. Average: 178; Section da: 204; may be due to 
constriction. 

B.54. Average of whole bar: 191; Section 3f: 208. 

B.96. No marked irregularity. 

C.57. Average of whole bar: 172; Section 5a: 179; 
Section 5d: 180. 

71. No marked irregularity. 

C.91, Average of bar: 198; Section 2: 2438 

D.63. No marked irregularity except in Section 3, whe 
there is a constriction. 

8.86. No marked irregularity. 

D.91. Average of bar: 173: Section 3b2: 196. 

A.106. No marked irregularity. 

D.70. Average of bar: 192: Sections 3e and 3f: 204. 


To test the effect of an abrupt discontinuity in « 
portion of a bar, a saw cut 1 cm. deep forming a ga) 


| which represented 40 per cent. of the whole cros- 


section, was made in bar C.71. Measured over « 
2 em. section, the effect of this cut was to make an 
apparent increase of the resistance per centimeti 
of about 55 per cent. over the neighbouring sections. 
Measured over a 4 em. section, the effect was mucl) 
less. The bar. C.91, which contained the most 
marked irregularity, was tested for tensile strength 
see Report of Engineering Department—but the 
inference that might be drawn from the resistance 
tests, that is, that the increase is due to cracks. is not 
borne out by the results of the tensile tests. 


Report ON MECHANICAL TEsTs OF TIE Bars FROM 
THE MENAI BRIDGE. | 
Thirteen tie bars were received for thé\ivestigatior ¥ 
The N.P.L. test marks and marking of the bars are 
given in the following table :— 


Tasie I. 
N.P.L. Eng. Dept. 


Test Mark. Number and marks on rods. 





G.C.1LA. a Rods A (east side) red 
G.C.1.B. ae . marks at centre and 
G.C.1.C. 460 fonds. 
G.C.1.D. A.106 224 
G.C.2.A. B.54 ) 
B86 - Rods B (centre chains). 

G.C.2.C. B96 f 
G.C.3.A. «.71 } 
G.C.3. B. C.91 Rods © (centre chains) 
GOB, C.57 / 
G.C.4.A. D.65 Rods D (west side) red 
G.C.4.B. D.70 marks at centre and 
GCA. D.91 ends. 

Bars G.C.1.A. (A.82), G.C.2.B. (B.86), G.C.3.A. 


(C.71), G.C.4.C. (D.71), were milled and polished on 
the ends in order to determine, by etching, if these 
were end welds—see Report of Metallurgical Depart- 
ment. No. G.C.1.A. (A.82) was polished along its 
entire length, and the regions where there was coarse 
and fine structure located. 








Fig. 2—SECTION OF BAR—MAGNIFIED ABOUT 2} TIMES 


understood that the heat treatment suggested will not 
render the bars permanently proof against fatigue 
stresses, but it will remove the coarse crystalline 
structure which is present in them now, and will 
obliterate any incipient fatigue effects which have not 
yet led to the formation of cracks. 


Report ON ELECTRICAL RESISTANCE TEST OF TWELVE 
Tire Bars FROM THE MENAI BRIDGE. 

Tests were made on each of these bars with the 
object of determining whether there were any local 
variations in the resistivity of the material. For this 
purpose, the resistance of consecutive lengths of 
about 20 em. was determined. Sections in which 











there appeared to be any marked variation from the 
general average were further subdivided, and the 





Fig. 3—AFTER ANNEALING—MAGNIFIED 150 DIAMETERS 


The bar G.C.1.A. was then cut into sections and the 
following mechanical tests made :— 
Tensile tests at coarse structure and at fine 
structure. 
Impact tests at coarse and fine structure, before 
and after normalising at 930 deg. Cent. 
Determination of fatigue range. 
Theresults of these tests are given in Table II., III. and 
IV., and show the wrought iron to be normal. There 
were, however, longitudinal flaws in the bar probably 
due to imperfect welding of the material. The increase 
in impact strength due to normalising at 930 deg. 
Cent. was very slight. 
The ends of bars G.C.1.D. (A.106) and G.C.4.B. 
(D.70) were cut off and split longitudinally, through 
the place where the iron. balustrade was attached, 
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for a micro-examination for fatigue cracks. The Conclusions.—The results of the mechanical tests ; good quality wrought iron. The impact tests indicate 


result. of this investigation is given in the report of 
the Metallurgical Department. Bar G.C.4.B. (D.70) 
was further tested under notched bar impact before 


TaBLe I1.—Tensile Tests. 

N.P.L. Eng. Dept. 

Test Mark .. G.C.1.A.9. -3 » 2) An are 

Particulars Bar A.82 — fine Bar A.82 — at 
structure. coarse structure. 

Diameter of test 

piece, inches 0.797 0.798. 

Area of test An 

sq. in. .. 0.4989 0.5001. 
Yield stress, tons pe r 
sq. in. . : 14.8.. 12.4. 
U Itimate stre 88, * tons 
per sq. in. .. 21.6.. 22.0. 
Per cent. e xtension 
on 3in. oe 20.3. 15.0. 

Remarks oe Specimen ‘split longi- Small flaw, broken 
tudinally. Broken jin. from gauge 
jin. from gauge mark, 
mark, 


and after normalising at 1050 deg. Cent. The results 
are given in Table IV., and show an increase in impact 
strength due to the normalising which, although still 
small, was more marked than at 930 deg. Cent. 

Il. 


TABLE Fatique Tests, 


| Range of stress. Number of Remarks. 
me = sq. in. Alternations. 


Test Mark. 


| 
| 
| 
i 


G.C.1L.A.1LA. + 9.9 11,512,000 | Unbroken. 
G.C.1.A.11.B. + 12.0 5,035,000 | Unbroken. 
G.C.L.A.IL.C. + 14.0 377,000 | Broken. 
G.C.1L.A.14.A. +12.0 | 7,575,000 | Unbroken. 
G.C.1.A4.14.B. + 13.0. | 235,000 |,Specimen bent. 
G.C.1.4.14.C. +12.8 | 816,800 | Broken at flaw.* 
G.C.1.A.14.D. + 12.6 633,300 | Broken at flaw.* 
G.C.1.A.14.E. + 11.9 154,800 | Broken at flaw.* 
G.C.LD.3. .. + 11.9 


4,200,000 | Broken. 
| | 
Fatigue range approximately + 12 tons per sq. in. 
* These flaws were defects due to the imperfect welding of the 
wrought iron. 





All the bars were tested to determine local variations 
in the resistivity of the material, and the results are 
given in the accompanying report from the Electro- 
technics Department. Bar G.C.3&B. (C.91) containing 
the most marked irregularity was examined micro- 
scopically at the place where this irregularity occurred, 
and tested in tension at this plaee and also at another 
part of the bar. The results, given in Table V., show 


no apparent cause for the irregularity. 





give no indication of fatigue cracks, and show that, 


TABLE IV.—Notched Bar Impact Tests. 
Conditions of test. 
Temperature .. . Deg. Cent. = 20. 
Weight of striking hammer Kg. = 10.35. 
Striking energy Kg.M. 5.3. 
Dimensions of test piece, exterior mm. = 10 x 10. 
at bottom of notch mm. = 10 x 6. 
Length ‘of test piece ° ce es Imm. = 534. 
Span mm. = 40. 


Form of notch ( (round) : # mm. radius. 


Results. 


Energy absorbed in 








N.P.L. Eng. Particulars of bar and fracture. 
Dept. Test heat treatment if any. — 
Mark. | Kg.M. per 
Kg.M sq. em. 
Bar A.82. 
G.C.1.A.1 As received 0.76 1.52 2.02 
G.C.1.A.2 (coarse structure). 1.26 2.52 ree 
G.C.1.A.3 Normalised at 930° C. 0.98 1.961 5 19 
G.C.1.A.4 (coarse structure) 1.21 | 2.42) 7°" 
G.C.LA.5 As received 1.22 2.44. 5 37 
G.C.1.A.6 (fine structure). 1.15 s:30F:"" 
G.C.1LA.7 Normalised at 930° C, 1.41 | 2.82) 9 gy 
G.CLLALS (fine structure). 1.40 2.80) ~ 
Bar 1.70. 
G.C.4.B.1.C. Normalised at 1050° ©. 1.60 | 3.20) 3.58 
G.C.4.B.1.D. Po ’ 3206. | S.9Gk 
G.C.4.B.3.A. | As received 1.46 2.92 
G.C.4.B.3.B. » ae 0.50 | 1.00 
G.C.4.B.3.C. 5 -> «| O85: | 1.705 2-38 
G.C.4.B.3.D. » vo we wep RO Ta 


TABLE V. 
Tensile Tests on bar (C.91) showing irregularity in Electrical 
Resistivity Test. 
N.P.L. Eng. Siaidd 
Test Mark .. 
Particulars .. 


G.C.3.B.1. .. G.C.3.B.2. 
Including Section Another part of same 


(2.B.) of high bar. 
resistance. 

Cross sectional area 

of test piece, sq. in. 0.932 .. 1.071. 
— stress, tons per 
BME ae 16.6 14.2. 
Ultimate stress, tons y 
per sq. 1 > | ee oe 2 Pee 
Per cent. go 
on 4in. rie. 5 sae 18.0. 

Remarks Silky fracture Small flaw. Silky 
fracture with a 
very small crystal- 
line patch. 


except for the longitudinal flaws, the material is of 





that the material would be improved by careful 
normalising at 1050 deg. Cent. 








THE NEW YORK STATE BARGE CANAL. 
No. I. 


“* BARRING unforeseen difficulties, the Barge Canal 
will be thrown open to navigation in the spring of 
1918.”" Such was the opening paragraph of the State 
Engineer’s—Mr. Frank M. -Williams’—last annual 
report upon progress in the building of the New York 
State Barge Canal. 

The New York State Barge Canal System may pro- 
perly be called a remodelling and a radical improving 
of a network of modest canals which has been 
extant for decades, and which was permitted to 
dwindle in commercial importance by reason of the 
upbuilding of rail traffic to the studied discourage- 
ment of the artificial water routes. The allurement 
of speed and the increasing grip of the steam trunk 
lines upon shippers eventually forced the canal fleets 
to the wall, and their inability to compete with the 
railways was made inevitable by the shallowness of 
the canals, the small carrying capacity of the boats, 
and the antiquated method of traction in service, 
horses and mules predominating. 

The Erie Canal, which may properly be said to have 
constituted the backbone of the earlier system, just 
as it does of the present one, was begun in July of 
1817, under the energetic administration of Governor 
DeWitt Clinton, who had urged for years the plan 
for a State-owned canal. His critics sneered at the 
project and contemptuously called it ‘‘ Clinton’s Big 
Ditch.” After eight years of digging, the Erie Canal 
was opened on October 25th, 1825. It was 4ft. deep 
and akout 42ft. wide, and linked Lake Erie with the 
Hudson River. Modest as it was in some particulars, 
still the Erie proved for a long time to be the world’s 
greatest canal. Settlers flocked westward, forests 
gave way to saw mills, and villages supplanted them. 
Prosperous -towns were established on the Great 
Lakes, and the splendid chain of cities, which has 
fittingly won for New York the title of Empire State, 
sprang up along the line of the Erie Canal. 

Shipping which had previously gone to Philadel- 
phia, the nation’s biggest seaport before the comple- 
tion of the Erie Canal, shifted to New York. The 
city grew by leaps and bounds in consequence ; and 
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Fig. 2—EASTERN APPROACH TO THE WATERFORD LOCKS-—ERIE SECTION 






































Fig. 3—LOCK No.2 AT WATERFORD 
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Fig. 4—1000-TON BARGE Fig. 5—600-TON STEEL BARGE 
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within the span of only a few years New York City 
became the commercial centre of the American union. 
Sixteen years after the opening of the canal, the 
exports of New York were valued at three times those 
of Massachusetts, the value of real estate increased 
more rapidly than the population, while personal 
property was nearly four times its former value, and 
manufacturing three times as great. There were 
five times as many people following commercial 
pursuits in New York as there were before the com- 
pletion of the Erie Canal. 

Many other canals were built after people saw the 
success of the Erie, and for many years canals formed 
the principal trade routes in New York State. How- 
ever, the development of the locomotive and the 
building of railways struck them a severe blow. Some 
of them failed and were closed. The Erie and main 
branches of the canal survived the march of 
mechanical progress, and were enlarged from time 
to time, but they steadily lost in popularity. Even 
so, in 1882, it was found that the Erie had earned 
42,000,000 dol., over and above its original cost, 
expense of enlargement, maintenance and opera- 
tion. At that time it had a depth of 7ft., and could 
float a boat big enough to carry 240 tons. In 1903, 
the people of New York State awakened to the fact 
that they were being dominated by the steam railways, 
and decided again to bring the canal system up to 
date, and to make it a barge canal, capable of 
carrying craft of 1000 tons. 

The system consists of four branches—see the 
map Fig. 1:—The Erie, running across the State from 
Waterford on the Hudson River to Tonawanda, 
where the Niagara River is entered and followed to 
Lake Erie ; the Champlain, running’ northward along 
the easterly boundary of the State from Waterford 
to Whitehall at the southern end of Lake Champlain ; 
the Oswego, branching from the Erie Canal north 
of Syracuse and running northward to Oswego, on 
Lake Ontario ; and the Cayuga-Seneca Canal, leaving 
the Erie west of the Oswego junction and running 
southward, connecting with the two large lakes from 
which it takes its name. The enlargement of this last 
canal was not decided upon until 1909. Fig. 2 shows 
a general view of the eastern approach to the locks 
at Waterford, while in Fig. 3 may be seen Lock No. 2 
at that place. On the right hand of Fig. 3 may be 
seen the old locks of the Erie Canal, which were used 
prior to the present enlargement. 

The old canals followed a so-called ‘‘ land line,” 
i.e., artificial channels constructed by means of 
excavations and embankments, and thus avoiding 
the natural streams and lakes wherever possible, so 
as to keep the canals above the danger line of floods. 
The new system, on the contrary, has been arranged 
so as to make all possible use of existing rivers and 
lakes, and to transform these natural waterways 
into canals by the building of dams, locks, and other 
engineering works which would ensure slack water 
navigation. Accordingly, less than 30 per cent. of 
the Barge Canal System as now built runs along 
land lines. The total mileage of the network is sub- 
stantially 450 miles of barge canals, and of this the 
Erie ranks first, with a length of 339 miles; the 
Champlain has a span of sixty-one miles, and the 
Oswego and the Cayuga-Seneca links have each a 
length of twenty-three miles. The dimensions of 
the barge canals vary according to the locality, but 
at all places there will be at least 12ft. of water. The 
earth sections of the land line are 125ft. wide ; the 
rock cuts are 94ft. wide ; and the channels through 
rivers and lakes have widths of not less than 200ft. 

Instead of barges of 1000 tons capacity, as con- 
templated in 1903, the system has been so dimen- 
sioned that it will be practicable to employ boats up 
to 3000 tons, but it is likely that the bulk of the craft 
will range from 1500 to 2000 tons. This phase of 
the subject is probably the most crucial one at present, 
and is largely a consequence of a traffic condition 
brought about by the refusal of the railways, until 
the law interfered recently, to receive freight and 
forward it at a through tariff from points touching 
the Barge Canal System. As a result, inland shippers, 
so to speak, who had to start their freight by rail or 
receive it vid the trunk lines, could get no considera- 
tion from the railways unless they sent their commo- 
dities all the way by rail. As a consequence, canal 
boat owners had little to encourage them and others 
saw no prospects for business under those conditions. 

Much has been said in the public, Press of New 
York State in the past twelve months regarding a 
lack of boats for use on the new canals. There are 
practically no barges of a type suited for efficient 
operation on the new system, and few, if any, are 
under construction. When the canal was planned, it 
was assumed that the boats to operate in its channels 
would be provided by private capital, and such was 
the logical conclusion to be drawn. The State fur- 
nished a toll-free waterway, and reasonably expected 
its enterprising citizens to build the needful craft. 
The General Government, the State Government 
and the public at large have been appealed to to 
create fleets for the system, but just what will be 
the outcome is as yet unsettled. There is a belief, 
however, that the likeliest solution will lie in the con- 
struction of numerous reinforced concrete barges, 
and if this course be undertaken it will prove the surest 
and quickest way to obtain the desired capacity. 
Millions of tons of freight pass through New York 
State, and it has been estimated by the Superinten- 





dent of Public Works, General W. W. Wotherspoon, 
United States Army, that the canal in 1918 will be 
able to carry ten million tons of freight between the 
Great Lakes and tidewater, and thus release thou- 
sands of freight cars for use in sections of the country 
where inland water transportation has not been deve- 
loped. This cannot be done, of course, should the 
barges be lacking. 

In Figs. 4 and 5 we are enabled to illustrate two 
of the craft which will be used on the canal. Fig. 4 
shows the ‘‘ Occo.100,” which was, in fact, the 
first 1000-ton barge to reach the canal. It is the 
first of a fleet of four similar boats owned by the ore 
carrying corporation which is to be engaged in the 
carrying of iron ore from the mines at Port Henry, 
down the Champlain branch of the canal to New 
York. This barge is 152ft. long, has a beam of 22ft., 
rides 15ft. high from the water, and will draw 10ft. 
of water when carrying 806 tons of ore. It is built 
of wood and was designed by Mr. Thomas E. Ferris, 
architect of the United States Shipping Board, and 
Mr. John B. Heaney, who has run boats on the State 
Canals for thirty years. It will be towed by a self- 
propelling barge, constructed on similar lines, and 
equipped with a 400 horse-power oil-fired steam 
engine. Fig. 5 shows a steel barge propelled by a 
semi-Diesel engine, and capable of carrying upwards 
of 600 tons. It measures 150ft. long, 22ft. wide, 
and will have a draught of 6}ft. It was designed 
by Mr. John L. Taylor, chief barge designer of the 
American Bridge Company. 

The canal locks were planned to be 328ft. long 
and 45ft. wide. Since the completion of all the locks, 
of which there are fifty-seven, exact measurements 
have been made to determine the dimensions of 
these structures as they now stand. It has been 
found that the maximum rectangular parallelogram 
which can be passed through all the locks measures 
300ft. in length by 44.44ft. in width. The upper 
end of each lock chamber is bounded by a wall which 
has a concaved lower face, these faces being circular 
ares in some cases and made up of several chords in 
others. This concaved face adds 10ft. to the length 
at the centre of the lock chamber. From these 
figures it will be seen that a boat or a fleet of boats 
not exceeding the size of the parallelogram may pass 
all the locks. To take advantage of the curve at the 
upper end, the bow and the stern of a boat must 
conform to certain lines or it will not be able to make 
the passage of the canal. 

All of the locks are built of concrete and operated 
by electricity. They are filled with water and 
emptied by means of culverts, one in each of the 
side walls, opening into the lock chamber through 
twenty ports or openings arranged just above the 
lock floor. These culverts vary in size, the dimen- 
sions being 5ft. by 7ft. for locks of 12ft. lift or less ; 
6ft. by 8ft. for lifts between 12ft. and 23ft. ; and 7ft. 
by 9ft. when the lift is 23ft. or more. The ports 
permit the lock chamber to be filled in about 5 min. 
without inducing excessive surging. The most 
remarkable of these locks are the five at Waterford, 
which have a combined lift of 169ft. These locks 
cost substantially 250,000 dols. each. The lock at Little 
Falls—see Figs. 6 and 7, page 54—has a lift of 40}{t., 
and is notable because it has a greater lift than any 
single lock on the Panama Canal. It is distinctive, 
too, because of an arch over the chamber and a lift 
gate, both at the lower entrance, and a side pool by 
which it is possible to conserve water by using part 
of the lockful for a second lockage. The syphon lock 
at Oswego has a lift of 25ft., is the first one of its type 
to be built in the United States, and is believed to be 
the largest of its kind in the world. 

In building the locks concrete has been used 
throughout for the side and cross walls as well as the 
floor except where favourable rock was encountered, 
and it was found necessary to lay a granolithic floor. 
The side walls are 5ft., 6ft., or 7ft. wide at the top, 
according to local circumstances, and vary in height 
and bottom width with the lift of the lock and certain 
other controlling conditions. In some cases, where 
one side of a lock is exposed to a river channel, the 
top width was increased to 12ft. The lifts range 
from 6ft. to 40}ft. Both the differences of lift and 
the fluctuations between normal and high navigable 
stages govern the heights of the side walls, which 
vary from 28ft. to 61ft., with an extreme at one point 
of 80ft. in the lock at Little Falls. The bottom 
widths of these walls, which range between 13ft. 
and 34ft., were determined by the height of the walls, 
the nature of the foundation, and certain incidentals 
of design at each lock. Where rock or. hardpan foun- 
dations were not available, piles were driven, and 
this was substantially the case at most of the locks. 


The lock gates are of the mitering, girder type, 
carrying the principal load as beams. They are 
built of steel, with single skin-plates, but have white 
oak quoin and toe posts. The quoin post swings on 
a cast steel pivot, set in the concrete, and is held at 
the top by an adjustable anchorage. The bearing 
is against cast iron quoin plates bolted into the side 
walls. Some of these gates weigh more than 200,000 
pounds each. A pair of gates can be opened or 
closed in a little more than half a minute. Their 
operation, as well as the manipulation of the valves 
which control the flow of water in the feed culverts, 
the working of the power capstans, the adjustment 
of buffer beams, and the running of all other lock 
machinery is controlled by a series of electrical 





switches which are assembled in a small controller 
box situated on one of the lock walls. 

The lock gates are each opened and closed by a 
steel spar equipped with a heavy coil spring to absorb 
shock and secured to the gate by a bronze pin. This 
gate spar is also equipped with a rack actuated by a 
7 horse-power motor acting through a train of gears 
designed to open or to close the gates ordinarily 
in something less than a minute. Resistance is sup- 
plied in the motor circuit to control the operating 
speed. A safety coupling, designed to release or 
break down whenever the load transmitted to the 
machinery exceeds a prescribed limit, is provided 
on one of the shafts. The movement of the gates 
is controlled from operating stands erected at each 
end of each lock, on the thrust walls. These opera- 
ting stands are equipped with master switches of the 
drum type, by means of which magnetic controllers 
are set in motion, which automatically regulate the 
acceleration and speed of the motors. Limit switches 
are installed for the purpose of arresting the move- 
ment of the gates at each end of their travel. Signal 
lights indicate to the operator the position of the 
gates while in the process of opening or closing. In 
the event of failure of power or because of damage 
to the motor, it is possible to disconnect the electrical 
apparatus and operate the gates by hand, using sweeps 
provided for this purpose, which have been so designed 
that but two men are needed for the service. 

The valves regulating the flow of water in the cul- 
verts are suspended on two chains, which pass over 
chain wheels near the top of the valve wells, and are 
provided with cast iron counterweights. The chain 
wheels are mounted on a shaft which is rotated by 
a motor working through a train of gears designed 
to raise or lower the valves at a speed of about 6ft. 
a minute. The motors of the 5ft. by 7ft. and the 
6ft. by 8ft. valves are rated at 3 horse-power, 
while those operating the 7ft. by 9ft. valves 
are rated at 7 horse-power. The movement ot 
the valves is regulated in a manner similar to 
the motion of the gates. The master switches 
are of the drum type, and are fixed on the 
same operating stands as those which control the 
gates. Signal lights show the operator when the 
valves are fully open, two-thirds open, one-third 
open, or closed. Like the gate machinery. the valve 
installation may be actuated by hand if necessary. 

All the motors forming part of the lock-operating 
machinery are of the mill type, the armature and 
field windings having been designed to be fire and 
water-proof. Electric capstans, one at each end of 
each lock, are provided for the work of controlling 
the movement of boats along the approach walls 
and to tow them into and out of the lock chamber. 
A 20 horse-power motor operates each capstan at a 
speed of about 60ft. per minute, and exerts a pull of 
8000 lb. The operation of these capstans is con- 
trolled by foot switches, placed flush with the top 
of the lock wall in the capstans. The capstan motors, 
which are of the mill type and of a specially stout 
design, are placed in water-tight cast iron housings, 
for protection against intermittent wetting by surges 
in the lock or other causes. Telephone systems 
connecting the several locks have been installed. 
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THE INDUSTRIAL FUTURE OF THE PYRENEES. 





La Nature for the 20th June gives some interesting 
particulars concerning the industrial evolution of the 
Pyrennean region of France during the war, and of the 
prospects for the future. According to the writer, one 
million horse-power of water is available in the region, of 
which 185,000 horse-power has been developed since 
1915. During the past eight months, 10,000 horse-power 
has been barraged, and it is hoped that factories will 
shortly be able to produce a large quantity of calcium 
carbide and 20,000 tons of cyanimide annually. A large 
boro-carbon factory has been erected in the region, and 
recently ten-ton furnaces have been installed and put into 
operation. 

It is hoped that the well-known Penarroya Company 
will shortly take in hand the damming of important 
streams, and thus make available a considerable supply 
of power; while a Scandinavian Company has begun the 
erection of two hydro-electric stations for the industrial 
production of nitrogen. These two plants will be situated 
in the Upper Pyrennean region. A large metallurgical 
company has recently purchased two hydro-electric 
stations which will produce 6000 horse-power, and another 
company will shortly have available 15,000 horse-power 
for the same purposes. 

Aluminium production will also, it is expected, be a 
flourishing industry in the region. An English group of 
capitalists is interested in the bauxite deposits of the 
region, with a view toc the production of aluminium, and 
when the difficulties are overcome this group should 
have 40,000 horse-power available for its operations. 

The Upper Pyrenees contain a large powder factory, 
erected in 1914, which, after the war, will be converted 
into a factory for the manufacture of artificial manures. 
The Lower Pyrenees remain to be developed. While 
there are a number of small hydro-electric stations in the 
region, much is hoped for in the future. A plan is on foot 
to treat low percentage zine ores by the electrolytic process 
—Cote’s and Pierron’s processes—and thus to obtain the 
pure metal more cheaply than it can be produced at pre- 
sent. Several mines, which hitherto have been considered 
unworkable, are to be taken in hand by a Franco-Spanish 
company, which will operate them on an intensive system, 
and a number of new mineral deposits have, in fact, been 
discovered, which will help considerably in the industrial 
development of the district. 
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LINKS IN THE HISTORY OF ENGINEERING. 
By RHYS JENKINS. 
No. V.* 
BOILER MAKING. 


THE object of this paper is to gather together certain 
notes on the art of boiler making in its early days, 
taking the term boiler making in its usual sense as the 
production of structures of steel or wrought iron plates 
united by riveting or welding for the purpose of 
generating steam for use in steam engines. The 
subject has received little or no attention, and is 
obscure in many respects. Possibly, however, this 
article may induce readers of THE ENGINEER to put 
their recollections on record. 

The art of joining pieces of metal together by means 
o1 ...¢ts goes back to prehistoric times, and during 
the Middle Ages plates of iron and steel were riveted 
together to form plate armour. Welding likewise 
goes back to very early times. The application of 
these processes to the construction of steam boilers, 
however, is necessarily comparatively modern. 

The boilers used by Savery were designed to resist 
internal pressure ; they were produced by the copper- 
smith and the brazier. Newcomen’s first boilers, 
probably, were made entirely of copper, like those of 
Savery; it will be remembered that his partner, 
Cawley, was a brazier. As is well known, these 
boilers were in the form of a kitchen copper, closed 
at the top ; they were not required te carry steam of 
more than a pound or so above atmospheric pressure, 
so strength was not called for; it was sufficient to 
prevent leakage of steam. Accordingly, for many 
years, we find the tops being made of a dished plate 
of lead. 

The first to use iron plates riveted together is said 
to have been a man named Parrot (Desaguliers : 
** Experimental Philosophy”). This was no doubt 
Stanier Parrot, a coal-owner in the neighbourhood 
of Coventry, and one of the first users of the New- 
comen engine. Parrot used iron instead of copper 
for the bottom part of the boiler, but he retained the 
dished lead top. The iron cost about one-fifth the 
price of the copper. Although he did not make an 
all-iron boiler, Parrot may be regarded as the founder 
of the boiler-making trade ; the date of his invention 
would be about the year 1725. Possibly the know- 
ledge of it did not spread very widely, for, in 1754, 
we find William Johnson, of Rotherhithe, in the 
county of Surrey, brazier, taking out a patent for 
kettles, furnaces, and boilers made of wrought iron 
plates, and he says you are to “ Take an iron bar or 
bars, and hammer or roll them in an iron rolling 
mill to such sizes and substances as may be necessary, 
and fasten them together with iron forge rivets.” It 
is unlikely that Johnson had in view boilers for 
generating steam. ; 

The boiler of a Newcomen engine, erected in Scot- 
land in 1726, was made of iron plates, with a lead 
top. The accounts of the cost of this engine are 
extant, and they include :—‘ To the plumber’s bill 
for lead and a lead top for the boyler, with sheet lead 
and lead pipe, 78/. 10s. 6d. To plates and revet iron 
for making the boyler, 751. 10s. 0d. To six Swedish 
plates, 61. 3s. Od. 

Having arrived at the use of iron plates, it may 
seem a matter of surprise that this material was not 
at once used for the entire boiler. But it must be 
understood that iron plates were difficult to obtain 
in those days; they were produced by beating out 
under a tilt hammer, for the rolling mill had not come 
into use for the production of iron plates. Then 
when obtained they were quite small in size and varied 
considerably in thickness, thin at the edges and thick 
at the centre. And, beyond all this, every operation 
in the production of the boiler had to be performed 
by hand. Altogether, then,it is not surprising that, 
as it answered its purpose, the more tractable mate- 
rial, lead, which was obtainable in large sheets of 
uniform thickness, held its place. The difficulty 
of obtaining and working iron plates is further illus- 
trated by the continued use of copper for boiler shells 
and the attempts made to construct boilers of wood 
and stone. 

The late Mr. W. G. Norris, of Coalbrookdale, basing 
his remarks on the books of the Coalbrookdale Company, 
stated (in connection with Mr. Henry Davey’s paper 
on the Newcomen Engine, “ Proc. Inst. Mech. Engi- 
neers,’ 1903) that:—‘‘ It was not until the middle 
of the century that boilers came to be made entirely 
of wrought iron, when ‘ engine plates,’ or small plates, 
hammered at a ‘plating forge,’ feebly made their 
appearance.” 

The earliest note which the present writer has of 
a boiler built wholly of iron plates is that of Smeaton’s 
engine at Long Benton in 1772. Mr. Norris pro- 
ceeds :—*‘ After 1750, notices of ‘engine plates’ or 
‘boiler plates’ are more frequent. They were all 
hammered under a ‘ plating hammer’ from slabs or 
moulds. They seldom exceeded half a cwt. each. 
It was not until 1790 that boiler plates, about 4ft. 
by 8in. by }in., were rolled at the Coalbrookdale Com- 
pany’s works at Horsehay ; and no other works in 
Shropshire made them.” The narrow width— 
8in.—of the plates rolled at Horsehay in 1790 
suggests that they were produced in the flatting rolls 
attached to a slitting mill. Possibly, however, there 
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was no great-demand for wider plates. The boilers 
were more or less spherical in form, and the narrow 
plates could be brought to shape more readily than 
those of greater width. 

However, by the year 1797 wider plates were in 
use. John Carr, of Sheffield, in his “The Coal 
Viewer and Engine Builder’s Practical Companion,” 
published in that year, gives a “‘ Table of dimensions 
of boiler plates for boilers 4ft. to 17ft. diameter.” 
The boilers he is concerned with are approximately 
spherical in form with the bottom pressed inwards, 
and he considers that no boiler should exceed 17ft. in 
diameter. His table gives the dimensions of each 
ring of plates, and the greatest length mentioned is 
5ft. 9}in., and the greatest width 17in. The thick- 
ness of the flue plates varies from jin. to jin., and the 
top plates are */,sin. and fin. It should be borne in 
mind that we are still at the atmospheric engine stage. 
In his “ Directions to the Blacksmith for Making 
Boilers,” Carr tells us that :—‘‘ The rivet holes of 
the boiler bottom should be full }in. diameter as far 
as the top of the flue plates, and may be 2in. asunder 
from centre to centre of the holes, and for the top of 
the boiler they may be }in. diameter, and 1}in. 
asunder from centre to centre. The overlap of the 
plates should be jin. on each side of the centre. . . .” 

This work of Carr’s seems to be the earliest book 
containing any practical information on boiler making; 
the proportions of his joints are decidedly interesting, 
and his table of dimensions of plates must have proved 
of considerable value. The usual practice seems to 
have been to guess at the taper required in the plates, 
with the result that frequently the joints were askew, 
and the last plate put on was a parallel plate, or had 
the taper reversed. 

The Cornish boiler was introduced by Trevithick 
in the year 1811, and although by that date the rolling 
mill had come into fairly general use in ironworks 
for the production of both bars and plates, it appears 
that in 1813 the largest plates to be had in Cornwall 
measured 3ft. by lft. (“‘ Life of Richard Trevithick.”’) 
Trevithick’s correspondence affords the earliest 
instances of the use of the term “ boiler maker” 
known to the present writer. In a letter written at 
Camborne in 1812 he mentions “ smiths and boiler 
makers.” In the following year he uses the term 
“boiler builders,’ and in 1815 he refers to ‘ Mr. 
N. Holman, boiler-maker, Pool, near Truro.” It 
is clear, then, that by this time the craft had become 
differentiated from that of the blacksmith, and that 
boiler making was being carried on as a distinct branch 
of industry. There is no clear evidence, but it seems 
likely that in the Midlands this development had 
taken place some years earlier. In 1830 Joshua 
Horton, of Great Bridge, near Birmingham, stated 
that he had been extensively engaged for the last 
twenty-eight years in manufacturing every descrip- 
tion of steam boiler (Evidence in Trial of Patent Case, 
Cochrane and GaHoway v. Braithwaite and Ericsson). 

With the higher steam pressures used by Trevi- 
thick, of course, difficulties with the joints had to be 
surmounted. In an account given in 1869 of the 
erection of the Herland engine in 1814 we are told :— 
“The greatest difficulty was in the leaking of the 
boilers. You could hardly go near them. Before 
that time we always put rope yarn between the laps 
of the boiler plates to make the seams tight. Captain 
Dick’s high-pressure steam burnt it all out. He said, 
‘Now, you shall never make another boiler for me 
with rope yarn.’ Everybody said it was impossible 
to make a tight boiler without it. We put barrow- 
fuls of horse-dung and bran in Captain Dick’s boilers 
to stop the leaks” (Life, Vol. II., page 78). The 
boilers in this case were of the Cornish type, 53ft. 
diameter by 40ft. long, with a tube 3ft. diameter. 
In the following year, 1815, Trevithick, writing from 
Hazeldine’s Foundry Bridgenorth, states that he 
had tested a boiler with cold water to a pressure of 
300 Ib. to the inch. ‘It stood exceedingly well ; 
only in a few critical places, in angles where the smiths 
could not come to close the rivets well, the cement 
has been forced from between the plates, but no 
alteration in the shape, nor has any part given way. 
999 parts of the boiler out of the 1000 did not leak 
a single drop.’’ This appears to have been a vertical! 
boiler. Trevithick seems to have adopted the 
hydraulic test at quite an early stage in his proceed- 
ings. In a letter, written in 1812, he says :—‘‘I 
make the boilers of wrought iron, and always prove 
them with a pressure of water forced in equal to four 
times the strength of steam intended to be worked 
with.” 

By the year 1827, in spite of the fact that a good 
many explosions had occurred with this type of steam 
generator, the Cornish boiler had come into very ex- 
tended use. At this period the standard dimensions 
were from 20ft. to 35ft. long, and 5}ft. to 64ft. or 7ft. 
diameter, with tubes from 3ft. to4ft Thetubes were 
usually of jin. plate, and the shells of in. The ends 
were secured by rolled angle iron. It is not clear 
when angle iron was first rolled, but it cannot have 
been many years before this date. The- egg-end 
boiler also was widely used ; it was made from 20ft. to 
40ft. long. and 4ft. to 5ft. in diameter of Zin. plates. 
The Lancashire boiler made its appearance in 1844 ; 
it was the subject of a patent granted to Fairbairn 
and Hetherington. 

A few years later, in 1849, E. B. Wilson and Co., 
of Leeds, produced a self-moving engine for agricul- 
tural purposes, having a boiler of the locomotive 
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type, the barrel of which had the longitudinal joints 
welded. 

The ironmasters were now in position to supply 
plates of larger sizes. In 1838 the Coalbrookdale 
Company had a mill in which plates 5ft. wide could be 
rolled, but this mill is said to have been the only one 
in the world capable of doing it. The event is 
recorded in The Mechanics’ Magazine for 1838, in « 
quotation from the Liverpool Standard :— 

** Enormous Plate of Iron.—We were lately shown in Messr,. 
Faweett, Preston and Co.’s yard two plates of iron, which ary 
said to be the largest ever made. They measure 10ft. Tin. lony, 
5ft. lin. wide, and 7/,gths of an inch thick, and weigh between 
Jand 8 ewt. They are intended for the bottom plates of two 
steam generators on Mr. Howard’s plan, and were made hy 
the Colebrookdale Iron Co., Shropshire, who, we were informe:i, 
are the only company in Britain (we may say in the world) thit 
can make plates of this size, or even approaching to it.” 

To return to earlier days, we find a note on boiler 
making practice about the. year 1820, in Farey’s 
“Steam Engine.” “It was formerly the practice 
to interpose slips of strong brown paper, smeare | 
on both sides with white lead, between the over- 
lapping joints of the plates, to make them tight ; 
but by subsequent improvements in the workman- 
ship, the plates are so closely fitted as to require no 
paper or white lead in the joints ; and they are much 
better without, for if the overlappings are made at 
all close, the rusting of the iron will soon fill up ali 
minute crevices, and make the boiler perfectly steam 
tight.” 

In connection with the meeting of the British 
Association, at Birmingham, in 1865, a volume of 
reports -on the local industries was issued in 1866. 
This volume (‘‘ Birmingham and the Midland Hard- 
ware District’) contains a section on boiler plate 
working, by Mr. George Piggott, which includes some 
interesting historical material, particularly in reference 
to the tools of the boilermaker. “‘ Less than hal! 
a century back nearly everything was done by manua! 
labour, now nearly everything is done by the aid of 
machinery. Formerly the boilermaker punched 
the holes in the plates by repeated blows with a sledge 
hammer on the head of a punch, and it required about 
five or six blows with a hammer, 14 lb. weight, to 
punch a hole gin. diameter through a plate jin. in 
thickness. Screw presses were then used, and after- 
wards lever presses, combining a pair of cutters for 
shearing, were introduced, but still worked by manual 
labour, and very slow in operation. It is about forty 
years since punching and shearing machines were 
generally driven by steam wer. Before 
the introduction of rolled iron, the rivets for boiler- 
making were made from square hammered bars : 
the iron was rounded to the size of the intended rivet 
in a tool on the anvil at a smith’s fire, then cut off 
and headed in a tool, with a hand hammer, just as 
wrought iron nails are now made by hand. This 
mode of making rivets was continued long after the 
introduction of rolled round bars. One man could 
in this manner make about 300 rivets per day.” 

A rivet-making machine was invented, in 1835, 
by Robert Griffiths, whose name is better known in 
connection with the screw propeller. He started 
a rivet works near Birmingham, and it is said that 
some of his machines continued in operation for 
over forty years. Mr. Piggott refers to drilling anc 
planing as having been lately made use of for very 
accurate work ; his date for the general introduction 
of steam-driven punching and shearing machines 
is probably a little too early. There was such a 
machine in Maudslay’s works in 1828, but it seems 
to have been quite exceptional. 

When the plate bending rolls were introduced is 
not known. A similar apparatus was in use by tin- 
smiths before 1820, and in 1840 Fairbairn was build- 
ing them for boilermakers, but no doubt they had 
been in use some years before this. The first rivet- 
ing machine was that of Fairbairn in 1837, but. in 
boiler-making, at any rate, very little machine rivet- 
ing was done until the introduction of the hydraulic 
riveter. 








A LARGE TURBO-GENERATOR. 


A BRIEF account of a large turbo-generator was given, 
with two illustrations, in the Elektro-Technische Zeitschrift 
for May 9th last. The plant, which is being made by the 
A. E. G. for the Rhein-Westfalen Electric Power Co., has 
an output of 55,000 kilowatts at 1000 revolutions per 
minute, and at 7000 volts, three phase, with 220-volt 
excitation. The steam pressure is about 160 lb., the 
superheat 325 deg. Cent., and the temperature of the 
cooling water 27 deg. Cent. The whole turbine is contained 
in a.single cylinder, and the generator is mounted on a 
single base. The weight of the turbine is 250 tons, the 
rotor alone weighing 49 tons. The generator weighs 225 
tons, and its rotor 106 tons. The turbine has ten wheels, 
of 3.4 and 3.8 metres diameter, and is fitted with blades 
that are free from nickel. A condenser with 3000 square 
metres of cooling surface takes the steam from the turbine 
through two outlets each of 2.4 metres diameter. 

Owing to its great length, 9 metres, it was found im- 
possible to construct the rotor of the generator in one 
piece, and it had to be built up of discs keyed to the shaft. 
Its internal diameter is 2.2 metres, and it has been run for 
test purposes up to 1500 revolutions per minute, whilst 
some of the discs have been run up to 2400 revolutions per 
minute. The complete revolving parts are carried on 
three bearings, 600 millimetres in diameter. Of these, the 
middle bearing, which contains the solid flanged coupling, 
is anchored, and provision is made for the free expansion of 
the steam end. The complete machine is to be set on a 
heavy foundation of armoured concrete. 
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RAILWAY MATTERS. NOTES AND MEMORANDA. . MISCELLANEA. 
Arter being in the service of the North British Railway Tue Coal Controller estimates that 400,000 eolliers have Fencrna wire sufficient for all requirements will 


Company for fifty years, and having been the secretary 
ance 1892, Mr. John Cathles has retired. Mr. James 
M’ Laren has been appointed secretary. 


THE Pennsylvania Railroad now carries between 31,000 
and 32,500 workpeople daily to shipyards, munition 
factories, and other war industries. For this service 370 
additional passenger cars are required daily. 


Some of the Irish mombers are complaining about the 
contract for the building of the Castlecomer Railway 
having been given to Messrs. Perry and Co. Mr. Field, 
on the 4th inst., suggested that the firm was without 
experience in railway construction ! 


Owrne to the fact that the restricted service brought 
into use on May Ist is below even the capacity afforded in 
the winter months and cannot be increased, holiday makers 
who wish to journey by rail are recommended to travel 
on one of the days in the middle of the week. 


WE regret to have to announce the death, on the 30th 
ultimo, of Mr. Peter Drummond, the locomotive super- 
intendent of the Glasgow and South-Western Railway. 
Mr. Drummond was, until he went to Kilmarnock in 1912, 
with the Highland Railway, where he designed the 
‘Castle ’’ class of locomotive. He was brother to the late 
Mr. Dugald Drummond. 


Durtne the month of April the railways of the United 
States transported coal at a rate which, if continued 
throughout the year, would-make up the amount which the 
Fuel Administration estimates will be required. During 
the four weeks ended April 27th, the bituminous coal 
loaded into cars amounted to 895,318 car loads, an in- 
crease of 73,978 cars when compared with the correspond- 
ing period of 1917. 

Tne degree of Doctor of Laws was recently conferred by 
the McGill University on Lord Shaughnessy, the President 
of the Canadian Pacific Railway,‘‘ on the ground of the 
distinguished service which he has rendered, not only to 
the Dominion of Canada but also to the Empire as a whole, 
and more especially in appreciative recognition of his long 
connection with the great transportation system over which 
he so ably presides.” 

THE Railway Executive Committee has been in com- 
munication with the executive council of the Association 
of Chambers of Commerce as to the extension to goods 
traffic of the principle in force as to passenger traffic, 
t.e.,to make the consignor responsible for the payment of 
the charges. In response to the request of the Executive 
Committee, the council is sending representatives to a 
conference on the subject. 

In the course of his report to the annual meeting of the 
National Union of Railwaymen, recently held in Edinburgh, 
Mr. J. H. Thomas, the general secretary, said that 
without having once to threaten or attempt a stoppage of 
work the Union had succeeded in improving the conditions 
of its members, at the same time keeping clearly in mind 
its great responsibility, as a transport industry, to the 
nation. The amount invested in War Loans was £299,585. 


Sratistics compiled by the United States Geological 
Survey, from reports submitted by all the railway com- 
panies using oil-burning locomotives, showed that the 
quantity of fuel oil consumed by the latter in 1917 was 
45,707,082 barrels, a gain of 3,580,665 barrels, or 8.5 per 
cent. over 1916, and a larger consumption than in any 
previous year. The total distance covered by these 
engines was 146,997,144 miles, and the average distance 
per barrel 3.2 miles. 

On January Ist, 1912, the number of wooden cars in use 
on the railways of the United States was 48,126, which 
total has now been reduced to approximately 38,876. On 
January Ist, 1918, there were 16,972 all-steel cars in use 
and 7666 with steel underframes. Nine years ago the 
respective figures were 629 and 673, so that the all-steel 
cars have increased by 2698 per cent., and the steel under- 
frame cars by 1139 per cent. As compared with a year 
ago, the percentages of increase were 11.7 and 35.9 respec- 
tively. 

An advantage of the Federal control of the United States 
railways has recently been revealed in a loan transaction 
by the New York Central. That company wanted to raise 
6,000,000 dols. for the purpose of paying off certain 
obligations. The company stated that the best terms it 
could get were 7 per cent., but the Director-General of 
Railroads would not agree, as such a transaction would 
have the effect of encouraging high rates for money. He 
took the matter in hand himself, and secured the money 
at 6 per cent., so saving the company 60,000 dols. a year. 


Tue Solicitor-General for Ireland stated on the 10th inst. 
that the connection between the Great Southern and 
Western Railway and the Wolfhill Colliery was nearing 
completion. The connection between the same railway 
and the Castlecomer Colliery had been taken in hand. 
The question of thé further development of the Arigna 
mining field was under consideration. For some time past 
special steps had been taken to bring before all concerned 
in Ireland the importance of using peat as a substitute for 
coal. It was believed that much more peat was now being 
cut than heretofore, 


Tue United States Railway Administration ‘has placed 
orders for 1025 locomotives and 95,500 freight cars. Of 
the former 555 are being built by the American Locomotive 
Company, and 470 by the Baldwin Locomotive Company ; 
none have been ordered from the Lima Locomotive Works 
because, states an American contemporary, that establish- 
ment is already working to its full capacity. The engines 
are to be built to the standard designs recently evolved by 
a committee of locomotive builders and railway officers, 
and the cost is estimated at 60,000,000 dols., ranging from 
35,000 dols. for a shunting locomotive to 90,000 dols. for 
the heavy Mallet engines. The builders are to be paid on 
a basis of 5 per cent. profit on the cost ; if the cost is less 
than the estimate the Government will pay half the 
difference to the builders. The orders for cars have been 


given to thirteen firms ; 30,000 have gone to the American 
Jar and Foundry Company, 7500 to the Canadian Car and 
Foundry Company, 13,500 to the Standard Steel Car 
Company, and 13,500 to the Pressed Steel Car Company. 
Payment is on the same basis as for the locomotives, 





joined the Colours since the war began. 


Wuar is probably the greatest single tax payment ever 
made by one firm in the United States has just been com- 
pleted, the United States Steel Corporation having paid 
the final instalment on a tax of £46,693,000, covering the 
impost for Federal income and excess profits taxes. 


ACCORDING to a Japanese paper, merchant vessels built 
in Japan under the shipbuilding encouragement law during 
the fisca] year ending March 31st, 1918, number 72, and 
aggregate 332,617 tons. Of this number, 13 vessels, 
representing over 80,000 tons, have been sold tothe Entente 
Powers. 

Ir is estimated that American lumbermen, accustomed 
to a wealth of material, waste two-thirds of it, and that by 
utilising all parts of the tree the long leaf pine industry 
would yield daily 40 tons of paper, 3000 tons of rosin, 
300,000 gallons of turpentine, and great quantities of 
ethyl products. 

Into England imports of salts of potash from Germany 
were about 100,000 tons annually before the war, and this 
quantity is equal to about 23,000 tons of potash. It is 
expected that the English output of potash made available 
from the dust collections of the furnaces, will be about 
15,000 tons of potash during 1917-18. 


In 1915 the West India Committee ascertained that 
certain of our Colonies and Dependencies, which now 
collectively produce about 880,000 tons of cane-sugar 
annually, could produce 4,000,000 tons, if all the land 
suitable for the growth of the sugar-cane were cultivated. 
And this estimate did not include India, Egypt, and the 
captured German colonies. 


THE Queensland Government geologist has been carry- 
ing on investigations that have resulted in the discovery 
of a large quantity of iron ore about 14 miles from Warwick. 
Tests show the ore to contain 66 per cent. of iron, which is 
the same percentage as that smelted at Newcastle. The 
Government will conduct its first smelting operations at 
Ipswich, where 50 tons of Biggenden ore will be treated. 


Ir has been found possible mechanically to work tung- 
sten containing a considerable amount of tungsten carbide 
when the carbide was made separately, powdered, and 
added to the tungsten powder before pressing. Tungsten 
ingots containing tungsten carbide made up in this manner 
may be mechanically worked when the.carbon content is 
far in excess of that necessary to make the tungsten 
brittle ordinarily. When added in this way, the tungsten 
carbide does not surround the tungsten grains. 


Ir has been shown by experiment that the sulphur 
contained in coal in the form of pyrites is not ‘the chief 
source of spontaneous combustion, as was formerly sup- 
posed, but the oxidation of the sulphur in the coal may 
assist in breaking up the lumps of coal, and thus may 
increase the amount of fine coal which is particularly liable 
to rapid oxidation. Even this opinion is not unanimously 
endorsed. In spite of experimental data showing that 
sulphur is not the determining element in spontaneous 
combustion, the opinion is widespread that, if possible, 
it is we'l for storage purposes to choose a coal with a low 
sulphur content. 


A NEw explosive is now being used in South African 
mines, and is resulting in a great saving of nitro-glycerine, 
says the Board of Trade Journal. The shortage of the 
latter, owing to its use for ammunition, was, indeed, lead- 
ing to difficulties in the industry. Hitherto the standard 
explosive used has been gelignite, which contains 57 per 
cent. of glycerine. It is now being almost entirely re- 
placed by sengite, which is a gun-cotton explosive specially 
prepared and put into cartridges for the mines. The 
ingredients of sengite are more readily obtainable than 
nitroglycerine, and they are added to gun-cotton. Sengite 
is not altogether a new explosive, but it is new to mining 
practice on the Rand. 


In these days of rapid progress, it would be too rash to 
say that considerations of the power factor of cables at 
working temperatures, &c., will limit the development 
of three-core cables to 33,000 volts ; but other matters, 
such as bulk, weight, transport, number and cost of joints, 
&c., become increasingly important at higher pressures. 
Therefore, according to Mr. B. Welbourn, in the Elec- 
trician, we shall probably not see any higher pressure 
used on cables on a large scale until more experience has 
been gained at 33,000 volts, quite apart from the fact 
that many engineers think that there are “ sufficient eggs 
in one basket”? when some 12,000 to 15,000 kilovolt- 
ampéres are transmitted by one 33,000 volt 0.25 square 
inch cable. 


A MAXIMUM air pressure of 47]b. per square inch has 
been reached in the construction of one of the four new 
tunnels under the East River, connecting the boroughs of 
Brooklyn and Manhattan, New York City. The pressure 
of 47 1b. is the highest ever encountered in compressed-air 
tunnel work, with a single exception, A pressure of 52 Ib. 
was once reached for a very short time in the construction 
of a gas main tunnel under the East River. When the 
47 ]b. pressure was reached in the subway tunnel, workmen 
could remain under it only a very short time. The 
work was done in shifts of 45 minutes each, and only two 
of these working periods were allowed in each 24 hours. 
The great pressure was necessary because of the depth at 
which the tunnel is being dug, more than 100ft. below the 
river surface. 


MANY attempts have been made to weld the particles 
of tungsten together by working at a very high tempera- 
ture. No headway has been made in this direction. To 
be workable, a piece of tungsten must be substantially 
non-porous—that is, the individual particles must have 
been previously welded together at a temperature near 
the melting point of tungsten in an atmosphere of hydrogen 
or other gas which is either helpful or at least not harmful 
to the tungsten. Sometimes the swaged tungsten rods 
split during the swaging operation. Attempts have been 
made to weld these split portions together by working at a 
high temperature. The highest temperature available was 
1700-1800 deg. Cent. It was not found possible to weld 
the tungsten in this manner. Tungsten can be welded 





electrically at temperatures near fusion. 


shortly be produced in Australia as cheaply, it is said, as 
the imported article. Progress is also being made with 
the manufacture of wire netting. 


In the foundry of the William Sellers Co., of Phila- 
delphia, all men who handle molten metal are provided 
with special leggings, made of stout canvas. They extend 
to the knee, and have a large “ cape,” which entirely 
covers the boot. In the fifty-six months which have 
elapsed since these leggings were introduced, there has 
not been a single case of legs or feet being burned by molten 
metal. 


WE are informed that the authorities desire that the 
County of London Royal Engineer Volunteer Corps 
should be brought up to full strength as quickly as pos- 
sible. The officers and men of the corps are mainly engi- 
neers, architects, and members of similar professions. If 
any more of our readers desire to join, they should write 
to the Headquarters, Balderton-street, Oxford-street, 
W. 1, for particulars. 

THE mixture known in France as E.H.A. is, in principle, 
allied to the South African fuels of which Natalite is 
typical, consisting essentially of alcohol and ether, with 
or without the addition of benzole or some other spirit. 
According to Commercial Motor, in the French mixture, 
the ether only amounts to about 10 per cent. and benzole 
or an alternative to 25 per cent. In Natalite a higher 
percentage of ether is employed. 

Ir is reported that the Federation of British Industries, 
the British Empire Producers’ Organisation and the 
Imperial Council of Commerce have formed a Joint 
Council: To consider and report upon any questions of 
mutual interest reflecting the common aims of the three 
bodies, to initiate the consideration of any such subject, 
and to take any action in relation to such subjects that 
may be specifically authorised by the constituent bodies. 


THe High Commissioner for Australia, says the Board 
of Trade Journal, has received a cablegram from the Prime 
Minister’s Department, Melbourne, intimating that the 
Commonwealth Minister for Trade and Customs has 
decided to prohibit the importation, from any country, of 
magnetos bearing the word Bosch. The Commonwealth 
declines to be a party to maintaining a German trade name 
for the ultimate benefit of German manufacturers after 
the war. 

Tue Secretary of Industry and Commerce in Mexico 
has published statistics showing the production of petro- 
leum for the year 1917. The total output was 8,264,266 
metric tons of 2200lb., or in the neighbourhood of 
60,000,000 barrels, the proportion being from seven to 
eight barrels to the ton, according to the density of the 
product. A total of 127 new wells were bored in the same 
period, of which forty-three are producing, with a poten- 
tial daily yield of more than 235,000 barrels. 


UnpEr the new regulations in Japan the Government 
will give a subsidy of from 1875 yen to 2500 yen for the 
manufacture of one motor lorry, and of from 750 yen to 
1000 yen for the purchase. Further, a grant of from 
200 yen to 300 yen will be annually given for a period of 
five years for the maintenance of such cars. For the pur- 
pose of encouraging the manufacture of motor lorries the 
authorities of the Osaka Military Arsenal will give prac- 
tical directions to certain manufacturers for a month. 


In response to requests from the Ministry of Munitions 
and the Department of Scientific and Industrial Research, 
and in conjunction with the British Chemical Ware Manu- 
facturers’ Association and the British Laboratory Ware 
Association, arrangements have been made, with the aid 
of the Ministry of Munitions, for testing graduated glass- 
ware at the National Physical Laboratory on a larger 
scale than has hitherto been possible. The conditions 
of test, and scale of charges, are given in the Test Pamphlet 
of the Metrology (Glass Testing) Department, copies of 
which may be obtained on application to the Director, 
National Physical Laboratory, Teddington. 


Tue American Institute of Architects is taking steps 
toward federating the whole building industry of the 
United States, in order that the Government may have 
the most intelligent support and powerful co-operation 
of all the interests involved. It has invited the whole 
building industry to send duly authorised and accredited 
representatives to a conference held in New York City, 
for the purpose of discussing the situation and determin- 
ing the method and providing the means whereby such 
an organisation may be created. This invitation has 
been issued to national and important local organisations, 
which represent the building industry—whether technical, 
manufacturing, contracting or labour. 


To remedy dusty concrete floors, a surface treatment 
of some kind should be applied to remove the surface skin 
which does not exceed 1/,in., or properly to treat it. One 
way is to grind the surface by hand or power as a terrazzo 
floor is polished. Other methods are to apply liquid 
coatings of various kinds. One of the most satisfac- 
tory treatments is with boiled linseed oil thinned with 
petrol to such a consistency that it will penetrate the 
pores of the surface. If one coat does not cure the trouble 
generally two will. A second method is to clean the sur- 
face thoroughly and then apply a coat of silicate of soda 
or water glass,*40 deg. Baumé, diluted one part to six of 
water, to seal the surface. Then wash off the excess which 
opens out the pores again and apply a second coat. 


AtTHoUGH there has been considerable discussion in 
America as to the advisability or otherwise of cutting off 
the supply of petrol for passenger vehicles, because of the 
precedent set by England, according to the Autocar, the 
United States Fuel Administration has announced that 
no such action is in prospect. There is no shortage of 
petroleum, and internal transportation is the only diffi- 
culty. Meanwhile, as fuel oil must be manufactured for 
the navy, merchant ships, and industrial plants, motor 
spirit must incidentally be produced also as a by-product, 
as crude oil is dangerous for fuel purposes until the lighter 
volatile oils are removed. Unless, moreover, the petrol 
is sold and consumed the cost of fuel oil will increase. 
Consequently, there will be no restriction on the use of 
motor spirit as a fuel for private passenger cars, 
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Fig. 7—LITTLE FALLS LOCK FROM THE LOWER GATE 
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DEATH. 


On the 7th July, at 9, Rodway-road, Roehampton, 8.W. 15, 
after a few hours’ illness, GEorGE WaLLeR Wittcocks, C.B., 
M. Inst. C.E., formerly Chief Engineering Inspector, Local 
Government Board, aged seventy. 
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The Macedonian Marshes. 


THE vast tracts of unreclaimed land in Macedonia 
have frequently attracted the attention of irrigation 
engineers, and excited the desire to put them to some 
useful account. This opportunity is, at last, to be 
theirs ; for, in conjunction with the French, a great 
scheme has been decided upon which will occupy 
some years to accomplish and call for a substantial 
engineering equipment. The project is certainly 
not a new one. It has been before successive minis- 
tries in Greece for more than thirty years, and, indeed, 
was contemplated at even an earlier date. The late 
King George of Greece discussed it with our 
Special Commissioner to Greece as long ago as 1912, 
when his late Majesty expressed his great belief in 
the possibility and effectiveness of the undertaking 
and his wish that British engineers. who had done 
such good irrigation and land recovery work in Greece, 
would take up the proposition, for which he promised, 
in advance, the practical support of his Government. 
This support is now forthcoming through his former 
Minister, M. Venezélos, who has approved the organisa- 
tion of a strong, resourceful British-Franco Syndicate 
to commence the work at once. Incidentally, it may 
be mentioned that this decision will prove a bitter dis- 
appointment to German ambitions. The value of 
the concession now granted to English and French 
capitalists was well known to Teutonic bankers, who 
had the support of ex-King Constantine, and, doubt- 
less, would have realised their hopes of converting 
many thousands of square acres of waste land into 
rich agricultural territory but for the course of poli- 
tical events. The two Germans, Griesbach and Von 
Hahn, who surveyed all the area many years ago, 
expressed themselves in glowing terms as to its possi- 
bilities as a productive district, once it had been tho- 
roughly drained and a system of irrigation canals 
established. Plans for the carrying out of the work 
in the usual thorough German manner have long lain 
in the Wilhelmstrasse, and the ample resources of 
the Dresdner Bank, with the assistance of Herr 
Arthur Gwynner, were behind the scheme. It is 
not difficult, perhaps, to appreciate the keen dis- 
appointment of our enemies at this rich prize being 
wrenched from them after all. 

Geographical research has served to alter very 
considerably our previous ideas of tle physical fea- 
tures of Macedonia. Few engineers have rendered 
more valuable services in this direction than 
Sir William Willcocks, who was formerly adviser 
to the Turkish Ministry of Public Works at 
Constantinople, and the author of a notable report 
upon the irrigation of Mesopotamia. The rivers of 
the country, notwithstanding that they are larger 
than any to be found in Greece proper, can not be 
regarded as navigable, although barges are floated 
down them to the present day. The Axius, which 
is, perhaps, the most important, is referred to by 
Homer, and described, on account of its fertilising 
waters, as “ the fairest stream that flows in all the 
earth” (see the “ Iliad,” ii. 850), and the valley in 
which it runs must always have formed a line of com- 
munication between the barbarous districts of the 
interior and the sea. The point of demarcation 
between the uplands and the lowlands is marked by 
the Stena, or, to give it its more modern name, the 
Iron Gate—Denir Kupu—of the Vardar. Here the 
river cuts through, at right angles, the mountains that 
join the Scardus and Orbelus ranges, and forms a 
deep ravine through which it rushes in rapids for the 
distance of a quarter"of a mile beneath steep cliffs 
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that rise to a height of 600ft. or 700ft. above ; traces 
of groovings in the rocks are visible where a passage 
has been made in modern times. Other rivers that 
exist here and help to form the immense area of marsh 
lands that are now to be drained and used by means 
of irrigation are the Strymon or Struma, that has 
become famous in the present war, and is frequently 
mentioned in military despatches from the Salonica 
front, and the Lydias and a number of smaller streams 
that plunge at various points in cascades down the 
cliffs. The benefit attaching to irrigation in Greece 
has already been proved. Being essentially an agri- 
cultural country, any additional steps taken in this 
direction must serve to develop greatly its undoubted 
riches. M. Venezélos has always evinced a great 
deal of interest in irrigation, and shortly before the 
political troubles that followed the defection of the 
ex-King, the Prime Minister had given his adhesion 
to an extensive scheme of irrigation, duly approved 
by Congress, which would have called for an expen- 
diture of 50,000,000 drachme, or, say, about 
£2,000,000 sterling. This work was to have been under- 
taken in Thessaly. A fairly successful British com- 
pany has long been in operation upon the Lake 
Copais estate of about 60,000 acres, situated on the 
great plain of Copais, where at one time there were 
a great lake and similar marshes to those in Mace- 
donia now about to be exploited. Lands such as 
those about to be reclaimed, and which are low-lying 
and marshy, are often greatly improved, or may be 
said to be “ made,” by means of a peculiar kind of 
irrigation known as “ warping.” It is practicable 
only in the case of land lying below the level of high 
tide in muddy rivers, and it is considerably over a 
century since the method was practised in this country, 
the first instance of the kind being near Howden, 
on the banks of the Humber. In Italy there are 
several cases of this kind of irrigation to be met with, 
and in the Val de Chiana, to give but one instance, 
fields that lie too low are raised and fertilised by the 
process known as colmata, the procedure being much 
as follows :—An embankment is built up around the 
field so as to confine the water. The dyke of the 
rivulet is broken down so as to admit the muddy 
water of the high floods ; but the Chiana itself is too 
powerful a body of water to lend itself to this pur- 
pose. The water is then allowed to settle and to 
deposit its mud upon the field. It is subsequently 
permitted to run away again into the river at the 
lower end of the field by a discharging course called 
scolo, or, as the French term has it, canal‘d écoule- 
ment. The course which serves to conduct the water 
from a river, either to a field for irrigation or to a mill, 
is called yora. In this manner a field can be raised 
5}ft. and sometimes 7}ft. in the space of ten years. If 
the dyke is broken down to the bottom, the field may 
be raised to the same height in about seven years ; 
but in this case gravel is also carried in along with 
the mud. Ina field of some 25 acres, which had been 
six years under the process of colmata, in which the 
dyke was broken down to within 3ft, of the bottom, 
the process was so far advanced that only one year 
more was considered necessary for its completion. 
Almost the whole of the Val de Chiana has been raised 
by means of this process. 

The valley of the Struma, in which the British 
engineers are to carry on their operations, is one of 
many such natural formations of this part of Mace- 
donia. The Struma runs through a narrow defile 
to within a short distance of the sea; the valleys 
of the other rivers and their tributaries broaden here 
and there into upland basins, which were formerly 
lakes. Of these the extensive plateau of Monastir— 
Votolia—drained by the Techerna River, is the most 
remarkable. The principal lakes are Ochrida, on 
the confines of Albania, which, as latest telegrams 
from the war area show, is coming more and more 
into the possession of the British and French troops 
who are aiding the Italians in their cleansing opera- 
tions against the Austrians; the Prespa, separated 
from the Ochrida by the lofty Galinitza mountains ; 
the Ostrovo, midway between the Prespa and the 
Vardar; the Tachino, on the lower course of the 
Struma; and Beshik (Bolbe) separating the Chal- 
dinian peninsula from the mainland. The whole of 
the surrounding country is very mountainous. As 
will be recognised, the party of British engineers will 
be working at a point not at all far removed from the 
Bulgarian frontier. The part of the work to be under- 
taken by the French engineers will lie in the valley 
of the Vardar, and a certain number of experts have 
already arrived there. The river Vardar is 210 
miles long, and it flows in conjunction with the 
Struma—155 miles—the Mesta—120 miles—and the 
Maritza—305 miles—towards the Aigean Sea. Until 
the two parties of engineers have made an exhaustive 
survey no detailed account of the engineering features 
of the undertaking can be given. No time is being 
lost, however, and it has been decided, with the full 
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vncurrence of M. Venezélos, that war or no war, the 
work of reclamation shall be proceeded with for 
reasons of health alone, since the marshes are proving 
a fruitful cause of illnesses to our troops and to all 
the surrounding population. 


Commercial Education. 


Since we last wrote on the subject of commerce 
and our universities, it has been announced that the 
University of London has resolved to provide an 
independently organised system of commercial educa- 
tion, and to grant degrees in commercial subjects. 
The scheme in contemplation is being actively 
advanced. Yesterday — Thursday — an important 
meeting in its support was held at the Mansion House, 
under the chairmanship of the Lord Mayor, supported 
by Mr. Balfour and Mr. R. C. Norman, chairman of 
the London County Council. As a result of this 
meeting, an influential committee containing the 
names of some of the best known authorities in the 
banking, manufacturing and commercial worlds was 
appointed to promote the practical inception of the 
scheme. It is intended, we learn, to found lecture- 
ships in commercial subjects in the colleges of the 
University, not merely by readjusting existing courses 
in the Faculty of Economics, but on an independently 
organised basis. It is further intended to institute a 
central office which will guide and assist such 
commercial students as are compelled to study 
largely by themselves, to fill the many and serious 
gaps in the English literature of commerce by creating 
and subsidising various classes of commercial 
literature, to assist and supplement existing libraries 
possessing collections of books on commercial subjects, 
and to found travelling fellowships and scholarships 
in commerce, with the object of promoting knowledge 
concerning foreign commercial languages and methods. 
The actual course of study proposed includes a 
preliminary stage, embracing elementary economics, 
geography, accounting, and the thorough knowledge 
of a modern commercial language, together with 
optional subjects, such as a science, mathematics or 
history. During the second stage of his studies, the 
student would pursue a course more or less specialised 
to his particular field of commerce. While all would 
devote attention to commercial and financial organisa- 
tion, the recent historical developments of the great 
commercial Powers, and the principles of commercial 
law, the students during the second stage would be 
broadly divisible into two groups. Under one, the 
subjects studied would be higher accounting and 
business organisation, commercial banking and the 
financing of production and trade, foreign banking, 
including international payments and movements of 
capital, problems of currency and prices and stock 
exchanges. Under the second group, the subjects 
studied would be the industrial and commercial 
conditions of the great markets of the world, including 
their commercial geography, tariffs and economic 
policies, the economics of the production, transport 
and marketing of the chief commodities of interest to 
the United Kingdom and the Empire, and the relation- 
ship between Government and trades. 

The programme as thus outlined shows, we think, 
that the University of London is now fully alive to its 
responsibilities as the centre of academic education 
in the Empire’s capital, and the financial focus of the 
world. The Senate is to be congratulated on the 
vigour with which it is remedying the deficiencies of 
the past and preparing to assist the country during 
the coming economic struggle. At this early date it 
would be unwise and unfair to criticise the details of 
the scheme, and of the curriculum which it is proposed 
the students should follow. For the moment, one 
might say that the scheme meets chiefly the needs of 
the banking, financial, stockbroking and purely 
mercantile professions or callings, and seems to lay 
relatively little stress on the commercial side of 
manufacturing industry. It must be remembered. 
however, that once the scheme is actively started its 
scope will undoubtedly extend so as to include all 
branches of commercial science concerning which a 
desire for instruction is manifested. Itis really very 
difficult to define the term “commerce” at all 
precisely, and therefore to say definitely what 
subjects should and what subjects should not be 
included within a proposed commercial curriculum. 
Broadly speaking, commerce begins where production 
ceases. The common basis of all commerce is a 
financial transaction, and all knowledge, beyond a 
knowledge of finance, which it is desirable that a 
commercial student should acquire is merely incidental 
to the correct appraisement of the finance involved. 
Commerce is concerned not with how a product is 
manufactured, but how to dispose of it to the best 
advantage. This view of conimerce cannot, however, 
be pushed beyond a certain point. While it is 





desirable to get a clear idea of what commerce is, it is 
most undesirable that the adoption of a definition 
should widen the gulf already existing between 
commerce and production. There should really be 
no line of demarcation between the two departments 
of our industrial life. In the end, every condition 
influencing the manufacture of a product is a fit 
subject for study by the commercial agent interested 
in it, and similarly, every condition influencing the 
disposal of the article should be known tothe producer. 
In neither of these respects, it is to be feared, have 
we in this country been as fully educated as were our 
enemies before the war. Much, if not the whole, of 
the success attending the former commercial enterprise 
of the Germans is traceable simply to the fact 
that they had a very complete system of liaison 
between the producing and the commercial branches 
of their industries. It is the duty of a University, 
setting out to provide commercial instruction, to draw 
its plans so that such liaison shall be encouraged, and 
not repressed by a too strict adherence to an academic 
definition of the term “‘ commerce,” to keep itself in 
the closest touch with purely manufacturing conditions, 
and to avoid elevating its treatment of commerce to 
the arid level of an abstract science. 

We feel inclined to inquire whether certain of our 
universities are not by their traditions restricted in 
this matter of providing facilities for commercial 
education, whether they will not find it beneath their 
academic dignity to study the conditions prevailing 
in the retail boot trade or the wholesale grocer’s 
business. There was a time, and that not so long ago, 
when even the engineer as such was viewed with less 
than complete favour as a suitable recipient on whom 
to bestow the benefits of the accumulated wisdom of 
certain cloisters. The democratisation of our 
universities has since proceeded apace, and one after 
another provision has been made for the inclusion 
of instruction in subjects formerly regarded as 
unsuitable for academic treatment. To such of our 
universities as still hesitate or decline to provide a 
separately recognised curriculum in commerce, we 
would commend the example of London’s recent 
resolution in the matter. Still more would we 
commend them to study the conditions prevailing at 
certain American universities, where fully developed 
courses of commercial instruction are to be found in 
active existence. The curriculum of the Graduate 
School of Business Administration of Harvard 
University might in especial be profitably studied by 
all in this country interested in commercial education. 
It represents a matured system of such instruction, 
and provides a striking illustration of the practical 
value of co-operation between university authorities 
and those engaged in commerce and production. 
Faculties of Commerce, as was shown in our issue of 
June 14th, already exist at certain of our universities, 
such as Leeds, Manchester, Birmingham and Liverpool. 
Edinburgh is about to institute a degree in commerce, 
and Aberdeen seems likely soon to follow suit. 
Cambridge, Sheffield and, hitherto, London, have 
been without specially organised commercial depart- 
ments, but have recognised the needs of the 
commercial student by providing courses in economics 
particularly suited to his requirements. The position 
of higher commercial education in this country cannot, 
therefore, be said to be wholly unsatisfactory, but 
that there is very wide room for improvement and 
for an increased recognition of the vital national 
importance of commercial education is quite apparent. 








THE TRANS-AUSTRALIAN RAILWAY. 


No. I. 


WE recently received a copy of the souvenir 
volume which was prepared for the opening ceremony 
of the great Trans-Australian Railway, which took 
place on November 12th last year. We havealready 
referred on several occasions to this line, but as 
numerous additional particulars concerning the 
country traversed and the difficulties met with 
during construction are given in the volume in ques- 
tion, we feel sure that the following information 
extracted from it will be found interesting. 


GENERAL PARTICULARS. 


Of the early history of the undertaking we need say 
nothing. It will suffice that the first sod of the line 
was turned at Port Augusta on September 14th, 1912, 
by Lord Denman, the then Governor-General. In 
mere length the line far exceeds anything of the kind 
previously undertaken in Australia. It is practically 
twice as long as all the railways in the State of 
Tasmania put together, and nearly half as long as all 
the railways of South Australia. Between Kalgoorlie 
and Port Augusta the gauge is 4ft. 8}in. The rails 
used weigh 80 Ib. to the yard, and altogether 140,000 
tons were needed. The sleepers are made of best 
Australian timbers, and 2,500,000 of them were laid. 





The ballast is of broken stone, and represents nearly 
2,000,000 tons in weight. The ruling gradient is 
1 in 80, and though there were long stretches in which 
the earthwork was very light, the construction 
nevertheless involved the removal of about 5,000,000 
cubic yards of earth and rock. In one 25-mile 
stretch alone, which was through sandhill country, 
no less than 1,000,000 cubic yards were shifted. 
Some of the cuttings through the sandhills had to be 
faced with stone to prevent the sand from shifting. 
In crossing the Nullarbor* Plain the line runs 
without a curve for 330 miles. 


DIFFICULTIES OF CONSTRUCTION 


The difficulties in the way of construction were 
unique. In all its length of about 1052 miles there 
are no permanent streams, and such supplies of water 
as were available were wholly inadequate in quantity 
and mainly unsuitable. On a stretch of 840 miles 
there was only one known source of supply. For 
nearly 800 miles, also, the country was without a 
trace of settlement. At the Port Augusta end there 
was a certain amount of pastoral settlement, which 
extended as far as the small gold-mining township of 
Tarcoola, 260 miles out, but even in that section the 
settlement was almost negligible; ‘land is reckoned 
in square miles, not in acres, and homesteads were 
very few and far apart.’ When the survey crossed 
the western boundary fence of the Wilgena Station, 
a few miles west of Tarcoola, it plunged into the void. 
From that point to within a few miles of Kalgoorlie, 
the route ran through an empty land,in which no 
white man lived or had lived since the beginning of 
time. The only human inhabitants were a few 
aborigines, miserable savages of a low type. The 
nearest settlement to the route was the little telegraph 
line station at Eucla, 70 miles to the southward of a 
point just west of the Inter-State border. ‘ This 
and one or two other settlements still further away 
and clinging to the inhospitable shores of the Bight 
were the only breaks in the solitude that lay south- 
ward from the route to the ocean. Northward the 
continent stretched away vacant and desolate, 
league after league, to the shores of the far-off tropic 
seas.” 

Such was the country which faced the builders 
when the work began. For the wants of the army of 
3000 men or so, and the hundreds of animals needed 
for the undertaking, the country yielded nothing for 
three-fourths of the way and more but a certain 
amount of feed for the animals and firewood. Even 
the latter failed on the great plains through which 
the line runs for 450 miles. 


DESCRIPTION OF THN ROUTE. 


From Kalgoorlie the line is taken eastwards over 
granite tablelands. Then for 450 miles it runs with 
scarcely a curve across one of the world’s greatest 
open plains, an old sea bed long since unheaved, 
where “hour after hour the circle of an horizon, 
unbroken by hill or trees, moves onward with the 
train.” From Port Augusta the rails have been 
pushed westward, past “ great lakes, seas of shallow 
water in the winter and vast sheets of white salt 
glistening in the sun in the summer,” and then across 
red-soil plains broken here and there by hills and 
rock outcrops of weird and rugged shapes, “like the 
remnants of an older worid.’’ The line has been 
driven through a belt of sand hills stretched north and 
south beyond which the plains begin. 


PROGRESS OF CONSTRUCTION. 


Operations were begun at both ends, and the whole 
work was from start to finish controlled by the 
engineer-in-chief, Mr. Norris G. Bell, M. Inst. C.E. 
Whilst there were no mountains to cross or fast 
flowing rivers to bridge, difficulties were encountered 
of a type up till then unknown in Australia, and 
probably unknown in the history of railway building. 
For laying the rails a Roberts ‘“ tracklayer’’ was 
employed. At one end alone one mile of track per 
day was laid day after day. At times as much as a 
mile and a-half was laid. At the western end in one 
period of 48 weeks the tracklayer covered 249 miles— 
an average of very nearly one mile per working day. 
In another period of 22 weeks 115 miles were laid. 
Steam shovels were extensively used in the cuttings 
and sand pits. Scoops and side tip-trucks with light 
lines of rails leading from the cuttings were also 
employed. Motor tractors were also used for plough- 
ing up the surface of the ground, and were found to be 
most successful. Motor cars were found most handy 
for facilitating the movements of the supervisors, and 
large numbers of camels were employed. The 
advance engineering staff was accommodated in a 
camp train, which consisted of an office car, a store 
car, a hospital car, &c. As the rails were extended 
the train advanced so that the supervisors were 
always on the scene of operations. Owing to shortage 
of water and the consequent difficulties in transport, 
the earthworks, &c., could only be carried on 
immediately in advance of the railhead. 

The bases of operation were Kalgoorlie at the 
western end and Port Augusta at the eastern. 
Kalgoorlie had a population of 30,000 to draw upon 
for labour, and a water supply available. It lies 
387 miles inland from Fremantle, with which it is 
connected with a 3ft. 6in. gauge line. All material 





* So called from the practical absence of trees. 
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and supplies had to be conveyed over that narrow 
gauge line from the seaboard, or from other parts of 
the State. Port Augusta is one of the best ports in 
South Australia. There is a depth of 22ft. of water 
alongside the wharf at low tide and a rise of 12ft. at 
spring tides, so that supplies and material could be 
landed right at the rail head. 


SPECIAL PROBLEMS ENCOUNTERED. 


The building of the line necessitated the solution of 
numerous problems of a most unusual character. 
The organisation ef transport and supplies for the 
thousands of men and animals in the wilderness 
traversed, the water supply question, and the neces- 
sity for undertaking all sorts of subsidiary enterprises 
which normally form no part of railway construction, 
all added to the task to be faced. To meet these 
special conditions the Commonwealth Railway Depart- 
ment had to become a wholesale and retail store- 
keeper, a boarding-house keeper, an owner and breeder 
of camels, a dealer in horses, a hospital board, a branch 
of the post-office and savings bank, and many other 
things. The stores, fixed on wheels, on the eastern 
section catered for about 2000 people scattered along 
400 miles of line. They carried a stock worth nearly 
£20,000, angi supplied anything and everything— 
groceries, draperies, boots, medicine, hardware, silk 
shirts, and even brilliantine for the hair. The store 
on wheels, familiarly called the “‘ tea and sugar train,” 
carried not only a travelling pay-office and a general 
store, but baker’s, butcher's, and greengrocer’s shops. 
The men could buy food at reasonable prices, and 
cook it themselves, or they could get board at a ranch 
run by the Commonwealth. Every provision was 
made for accidents or sickness amongst the workers. 
On each end of the line was a well-equipped hospital 
car with a qualified chemist and dispenser. Medical 
attendance was also available. For these special 
services the workers on the line paid 6d. each per 





hills. Ata point 101 miles east of Kalgoorlie there is 
a shallow cutting through the summit of one of these 
ridges, and the line there reaches its highest elevation 
—1326ft. above sea level. At Goddards Creek, 
45 miles further on, the level has fallen to 900ft. 
This first section of the line runs through timbered 
country nearly all the way. Much of it is covered 
fairly thickly with salmon-gums and other eucalyts 
of sizes running up to 50ft. or 60ft. in height. In 
parts the kurrajong and the oderiferous sandalwood— 
the true sandalwood of commerce—are moderately 
abundant. Many hundreds of tons of sandalwood 
have been already cut down and sent to the coast to 
find its way to the East—possibly to be burnt in 
Chinese joss-houses. Here and there grow clumps of 
that strange eucalypt the gimlet wood, with its grain 
twisted like the tool from which it takes its name. 
For mile after mile the countryside ‘“‘ gleams white 
with everlasting daisies, and, in the spring, the native 
hop, with its rich reddish-brown masses of flowers, 
stands out in strong contrast to the sombre green of 
the trees and shrubs.” 


THe GREAT LIMESTONE PLAIN. 


The granite dips beneath the limestone 167 miles 
from Kalgoorlie, and there the line passes into another 
world. The eucalypts immediately vanish; not 
another is seen till the sandhill belt is reached. For 
another 40 miles or so, however, other trees persist. 
There are, for example, the black oak, the myall, and 
the mulga. As undergrowth there are the saltbush 
and the bluebush. As the line approaches the 200- 
mile mark the trees grow more and more scattered, 
while the bluebush and the saltbush spread. Naretha, 
at the 205-mile post, lies just to the east of a ridge 
with a fair growth of black oak, myall and mulga, and 
from that point onward the line runs over the great 
Nullarbor Plain. Except for a narrow belt, a couple 
of miles wide, of black oak and myall, which crosses 
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origin, a kind of cosmic glass, and have “fallen * as 
meteorites ; and that theory seems to be the oné most 
generally accepted. 








OBITUARY. 


EDWARD SISTERSON. 


The death occurred, on the 11th inst., at his home, 
“* Woodley Field,’ Hexham, of Mr. Edward Sisterson, 
iron and steel. merchant, Newcastle-on-Tyne. 

Mr. Sisterson, who was in his 68th-year, established 
the business carried on in his namé, about 45 years 
ago, and was well known in steel trade circles. He 
was chairman of the Darlington Rolling Mills 
Company, Limited, Rise Carr, Darlington, and 
director of several important undertakings, including 
the North Caucasian Oil Fields, Limited, the East and 
West Yorkshire Union Railways Company, and the 
North Sunderland Railway. He was on the Comm- 
mission of Peace for: the County of Northumberland. 








ENEMY PATENTS. 





THE Board of Trade issued the following notice on 
Monday last :— 

«The Board of Trade hereby give notice that they have 
revoked the general licences of December 7th, 1915, and 
September 5th, 1917,’ under which, subject to certain 
conditions, the payment was permitted of fees, &c., due in 
enemy countries in respect of the grant, registration, or 
renewal of Patents, Designs, and Trade Marks, and also the 
payment in his Majesty’s Dominions and Allied Territory 
on behalf of enemies of similar fees, &c., in respect of such 
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Their chief complaint was that the country 
was so healthy that they never got their money's 
worth. : 

At the bigger and more permanent depéts and 
quarries, where large numbers of men with families 
were working, schools were established for the children, 


week. 


the States supplying teachers. There were several 
hundred children along the line. The main camps 
were at the head of the road in each section. From 
these camps the rails were pushed forward from day 
to day, and at frequent intervals the camp itself was 
moved forward so as to keep the gangs as near as 
possible to their work. 

In addition to natural obstacles there were other 
troubles to be faced. There were, for example, the 
drought, the war, and strikes. The drought which 
culminated in 1914 is said to have been the severest 
ever known in that region. The war either cut off 
absolutely or seriously delayed supplies from over- 
seas, and strikes of workmen were, unfortunately, not 
infrequent. Still the work progressed. 


THe Country TRAVERSED. 


The country through which the railway runs is 
divided naturally into four divisions. There is, first 
of all, the granitic plateau, which extends for 167 
miles eastward from Kalgoorlie. Then there comes 
the limestone “* plain,” which runs for 450 miles from 
the eastern edge of the granitic country. Next there 
is the belt of sand hills on the eastern edge of the 
limestone region, which is about 50 miles wide where 
the line traverses it. Lastly, there is the stretch of 
country extending for nearly 400 miles from the 
eastern edge of the sandhills belt to Port Augusta. 
Of these the westernmost division resembles the gold- 
fields country of Western Australia, while the eastern- 
most is of the same type as the neighbouring parts of 
South Australia, but of the limestone plains and the 
sandhill country near Ooldea it is said that they are 
not quite like anything else in Australia, or indeed on 
this earth. 

From Kalgoorlie the line runs across a plateau 
dipping very slowly towards the east on the whole, 
but swelling at intervals into irregular ridges and 
broken by outcrops of granite which form low rounded 
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the line running north and south, 286 miles out, there 
is not a tree, and only at long intervals a bush, more 
than 3ft. or 4ft. high visible. 

Nullarbor Plain is not level, but rolls away, mile 
after mile, in very gentle undulations. It dips very 
slowly, much less than a foot to the mile on the 
average, towards the east. A foot or so of red soil 
covers the limestone, but on all the rises fragments 
of broken limestone project upwards through the 
soil or lie loose on the surface. Here and there are 
dongas, or slight depressions in the surface, in which 
@ greater depth of soil has collected, and which, in 
spring, show a luxuriant growth of grass and vegeta- 
tion. As arule, however, they are small—only a few 
acres—though some, near the western end of the plain, 
contain hundreds of acres. The dongas are very rare 
over the great central area of the Plain, but reappear 
in some numbers towards its eastern edge. 


FEATURES OF THE PLAIN. 


The geology of the Plain is but little known, but it is 
obvious that it was once beneath the sea. Much 
of the water that it yields is as salt as the sea and 
sometimes a great deal more salt, and the stone 
contains many perfectly preserved remains of shells. 
The limestone absorbs like a sponge such water as 
falls on its surface and, beneath, it is full of caverns 
and subterranean passages. ‘“*‘ Blowholes” form a 
characteristic feature of some parts of the Plain. 
There is a constant circulation of air ; some blowholes 
give out a strong current of air, others suck it in. 
Another strange feature of the Plain is the presence 
on the surface, particularly on the more elevated 
parts, of pieces of natural glass. They are black in 
colour, hard and glossy, and they resemble the 
obsidian found in some voleanic regions. Some are 
shaped like buttons, but others are in flakes or frag- 
ments. In some places they are comparatively 
numerous, but how they got there no one knows. 
There is no voleanic country for hundreds of miles 
round, and probably the theory that they have been 
driven upwards into the air by volcanic explosions 
and have fallen on the surface can be discounted. 
It has been suggested that they are of extra-terrestrial 





industrial property. All such payments are consequently 
prohibited in future.” 

It was decided early in the war that to prohibit enemy 
applications for patents for inventions would be unwise, as 
British industrialists would thereby be deprived of the 
knowledge of what Germany and Austria were doing. 
Applications were therefore received, but no patents were 
sealed. The only disadvantage attaching to this course 
was that communication had to be kept open with enemy 
countries for the payment of fees, and under the pressure 
of public opinion the Board of Trade has now withdrawn 
the concession. Not only can no new patents be applied 
for by enemy subjects, but no renewal fees for patents 
taken out before the war can be received, and all such 
patents are now vested in the Public Trustee. 

As it remains highly desirable that British industrialists, 
scientists and inventors should be informed as fully as 
possible, and at the earliest moment, of all developments 
that are taking place in enemy countries, it is to be hoped 
that such Press organs of the Government as exist, and 
particularly the “‘ Fortnightly Technical Review,” issued 
by the War-office, will give especial attention to such 
reports of German and Austrian inventions as it may be 
able to find in the enemy Press, or which can be obtained 
from other sources. 








HOG ISLAND SHIPYARD. 





Wirs our issue of June 28th we gave a Supplement 
composed of many pictures of the Fifty-slip Shipyard at 
Hog Island, Philadelphia, which has been erected with 
surprising rapidity. One block in that Supplement was 
entitled ‘“‘ Panoramic View of the Shipyard,” and as the 
photographs from which it was made were received with 
the others, such we believed it to be. We are now in- 
formed that,as a matter of fact, this view represents the 
works at Camden, New Jersey, of the New York Ship- 
building Corporation, which is also controlled by the 
American International Corporation. We regret the 
mistake into which we were inadvertently led. 

We may add here, that we have reprinted many of 
these pictures, with the salient facts about the Hog Island 
yard, and that, on request, we shall be happy to send 
copies of this reprint to British shipyards, to shipowners, 
or to clubs and institutions which are interested in ship- 
building and shipping. 
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A MECHANICAL BRAKE CONTROL SYSTEM 
FOR RAILWAYS. 


WE have recently had an opportunity of studying a 
new mechanical brake control system known as the 
*‘ Reliostop.” This system is being advanced by Indus- 
trial Apphances, Limited, 38, Victoria-street, S.W. 1. It 
is a British invention and has been produced as the result 
of the collaboration of engineers actually engaged in the 
working of British railways. Further than this, it has 
passed the experimental stage, and has been installed on 
the London and Harrow section of the Great Central 
Railway. 

The great majority of proposed train-stopping systems, 
and nearly every such system actually tried, are based 
essentially on an electrical action. The reason for this fact 
lies in the supposition that if the application of the brakes 
automatically is effected by purely mechanical means, 
difficulties, next to insuperable, will arise in connection 
with the impact at high speed of the parts carried by the 
train against the parts fixed to or on the permanent way. 
The ‘‘ Reliostop ’’ system is essentially mechanical in its 
action, and is, in fact, founded throughout on the principles 
of mechanical signalling, which principles to-day represent 
the accumulated experience of several generations of 
railway engineers. As regards the difficulty arising from 
impact at high speeds, the devisers of the “ Reliostop”’ 
system have so arranged their apparatus that the velocity 
with which the contact treadle on the engine is deflected 
by the machine on the line is only one-tenth the speed of 
the train. Thus the dynamic effect is only one-hundredth 
of what it would be if direct impact took place. Further, 
the treadle is not directly connected, to the mechanism 
operating the brake control valve. but merely operates a 
trip bolt which releases that valve. Thus damage by 
shock, it is claimed, is prevented. 

Before describing the mechanical details of the 
* Reliostop * system, we will set forth its general method 
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engine reaches the point B. 
driver observes the distant signal to’ be at “;danger,”’ it is 
his duty to get his train under control ready to stop at 
the home signal. If he fails in this duty—in fact whether 
he fails or not—the second partial application of the 
brakes at B will remind him of it, and if not cancelled, will 
itself bring the train under control. On passing the 
distant signal the driver may read it at “ clear,” when it is 
really at ‘‘ danger”; he may fail either from snow, fog, 
or other cause to observe it at all; or observing it at 
“danger,” he may in a moment of mental aberration 
cancel the partial application received under all conditions 
at A, and proceed at unchecked speed. In all these 
circumstances the second warning received at B should 
remind him that he has passed a distant signal at ‘‘danger.”’ 

(3) The driver, as we have explained, has the power of 
cancelling the partial application of the brakes made 
automatically at A,so that he may be enabled to run 
through the section at unchecked speed if the distant 
signal is at “‘ clear.” As the second warning received at 
B, in the event of the distant signal being at “‘ danger,” is 
transmitted by the same mechanism as the first, it follows 
that he also has the power of cancelling the second partial 
application of the brakes. There is, therefore, some 
possibility that in spite of the two warnings the train may 
approach the home signal when at “‘ danger ” at unchecked 
speed, for the driver may for some reason or other cancel 
both partial applications of the brake. For this reason, at 
the point C, right against the home signal means are 
provided whereby the brakes are automatically applied 
to their full extent, if the home signal is passed at 
“danger.” If the home signal is at “clear,” nothing 
happens at the point C. The full brake application 
automatically received at C is irrevocable from the cab. 
It is effected by means of mechanism separate from that 
transmitting the warnings received at A and B, and 
cannot be cancelled while the train is in motion. In fact, 
in order that the driver may release his brakes and so 





proceed on his journey, he must descend from the foot- 








400 Yas. 





+6. 


— T 
200 Yds | 

| 
i 


—— 


E 
C 
600 Yds. B= " 





H 
+. 
THe Enaineer” 





1000 Yds. _sle- 200 Yas. 
oo 


Swain Sc. 


Fig. 1—DIAGRAM OF SIGNALS 


of action. In Fig. 1 let E be the home signal of the box F 
protecting some obstruction, say a siding or branch line, 
and let D be the distant signal operating in conjunction 
with the home signal E. With the full “‘ Reliostop ” 
equipment in use, the following series of events would 
occur as the train ran over the section shown :— 

(1) At a point A, some 200 yards before the distant 
signal is reached, the driver is made aware of the fact 
that he is approaching a distant signal by the automatic 


sounding of a siren or whistle in his cab, and by the auto- | 


matic partial application of the brakes. This indication 
of the approach to a distant signal is given whether the 
signal be “‘ on ”’ or “ off,’ but after it is received it can be 
immediately cancelled by the driver. If, however, the 


| signal for it to proceed is lowered. 


| accidents would have happened. 


driver does not cancel the application, the brakes are | 


gradually applied with sufficient force, under general 
conditions, to pull the train up before it reaches the home 
signal. The unrestrained movement of the train after 
the distant signal is reached therefore depends upon an 
action of the driver. The driver is thus not freed from the 
responsibility of observing the distant signal. If he 
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leaves matters to the care of the automatic device, his 
train will be pulled up even though the distant signal is 
authorising him to proceed at unchecked speed. 

(2) Ata point B, 400 yards beyond the distant signal, 
where space allows, but not less than 440 yards from 
the home signal, the siren in the cab is again sounded and 
the brakes are again automatically partially applied. 
These events, however, only occur if the distant signal, 
when the engine reaches the point B, is at “ danger.” 
Under normal conditions the driver, on receiving the | 
preliminary warning at A, will look out, and if he sees 
that the distant signal is at “clear,” will cancel the 
automatic partial application of the brakes. The distant 
signal being at “clear,” nothing will happen when the 


plate and re-set a certain trip, which can only be done 
from the ground. The automatic stopping of the train by 
the emergency application of the brake is sufficient to 
indicate to all concerned that the train has passed the 
signal at “‘ danger ’’ and should not be re-started until the 
In addition to the brake 
being fully applied on the train, upon the engine passing 
the device C, the signalman’s attention is called to the fact 
by the sounding of a buzzer in his box. 

The inventors of the ‘‘ Reliostop *’ system have analysed 
the causes of all the railway accidents that occurred in 
Great Britain between 1912 and 1916 inclusive, and 
claim that had their system been in use not one of these 
The full equipment 
necessary to give this complete immunity includes not 
only the three installations*at the points A, B and C in 
Fig. 1, but also a repetition of the irrevocable full stop 


| device at the starting signal, that is to say, the signal that 
| gives the engine-driver permission to enter a block section. 
| A feature of the system, however, lies in the fact that it 


can be installed in varying degrees of completeness. 











Fig. 3—TRACK MACHINE AT A 


Thus for many purposes it may be thought by some toJbe 
sufficient, for the time being at all events, to fit only the 


| stop devices at C and at the starting signal, leaving the 


warning appliances for installation at a later date if found 
desirable. 

Having explained how the system guards against 
mishaps arising from failure on the part of the driver, we 
will now turn to the description of the mechanical means 
whereby it is given effect to. The equipment provided 
consists of certain gear carried by the engine and certain 
machines fixed to the groundfalongside the track. The 
engine gear is fixed beneath the footplate outside the frames 
and is duplicated up toacertain point on both sides, so 


| that freedom may be given to run the engine with either 








If on looking out at. A the! end foremost. The track machines‘are alwaysjfixed in the 


six-foot way. In,the case of tender engines the apparatus 
is carried on the tender frame, and is connected to the 
engine by a small rubber hose. Fig. 2 illustrates the 
engine equipment so far as it can be seen from the outside, 
while Figs. 3, 4 and 5 show the track machines situated 
respectively at the points A, B and C in Fig. 1. The 
two diagrams given in Figs. 6 and 7 show how the track 
machines co-operate, when required, with the engine 
gear. Fig. 6 indicates what happens when the B machine 
comes into action; it also illustrates in effect the action 
of the A machine. Fig. 7 represents the action of the 
full-stop machine situated at C. 

The A and B track machines are essentially similar 
except in so far as the projecting horizontal arm of the A 














Fig. 4—-TRACK MACHINE AT B 


machine—see Fig. 3—is fixed immovably in position at 
right angles to the rail, whereas the arm of the B machine 
—see Fig. 4—is wired to the signal box in such a way that 
it is swung away from the rail when the distant signal is 
lowered to the ‘“‘clear’”’ position. In passing it may be 
pointed out that in the example illustrated in Fig. 1, the 
length from the signal box to the distant signal 
is 1200 yards, and from the signal box to the B 
machine 800 yards. The B machine wire is con- 
nected to the distant signal wire. The two branches 
being of different lengths, will extend or contract by 
different total amounts under a change of temperature. 
Thus on a hot day the signalman, by means of the usual 
pawl and ratchet gear,may pull in the slack of the wire 
until the distant signal is properly adjusted. If, however, 
the B machine wire is connected to the same ratchet gear, 
he will in so doing over-adjust the horizontal arm of this 
machine. To avoid this defect, the devisers of the 
‘* Reliostop” system arrange that the wire of the B machine 
shall be of the same length as the wire of the distant 
signal. This result is achieved by leading the B machine 
wire to a point mid-way between the machine and the 
distant» signal, passing it round a pulley and taking it 
back to the machine. The signal and the machine arms 











Fig. 5—TRACK MACHINE AT C 


can thus under all conditions be adjusted simultaneously 
from the one ratchet. 

The arms of the A and B machines are provided with 
rollers at their ends which co-operate with a treadle bar 
forming part of the engine gear. The normal position 
of the treadle is as shown at A in Fig. 7. It is fulerumed 
at B and is held in its normal position by a spring bolt C. 
With the treadle so held, the inner end of a plunger D 
supports a small trip lever E in a horizontal position. 
When the treadle is moved inwards by contact with the 
arm of the A or B machine, the trip lever is deprived of 
the support of the plunger and turns on its pivot under 





the influence of a spring-pressed plunger F, Fig. 6. The 
free end of the trip lever on rising relieves the pressure 
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Fig. 6—MECHANISM 


it has hitherto exerted on a spring G, surrounding the 
stem of an air inlet valve H, contained in a box at the foot 
of a vertical pipe J. This pipe J terminates in a box K, 
containing a flexible diaphragm and a rising and falling 
valve, the stem of which is fixed to the centre of the 
diaphragm. On top of the box a siren is provided, 
while a branch from the side of the box establishes 
communication between the space above the diaphragm 
and the main train pipe. A fine hole is drilled part 
way up the valve stem and runs into another fine hole 
drilled at right angles to it. Thus the space below 
the diaphragm, the pipe J and the upper chamber of 
the box H are also in communication with the vacuum of 
the train pipe. When the trip lever turns, the valve in 
the box H is lifted off its seat by the outside air pressure 
and air enters past it into the pipe J, destroying the 
vacuum therein. The holes in the stem of the valve in the 
box K are too small to allow a free and immediate passage 
of the atmospheric air into the train pipe, and as a result 
a difference of pressure is established on the faces of the 
flexible diaphragm. The valve in the box K is therefore 
pushed up and opens the train pipe to the atmosphere 
through certain small ports just below the siren. The 
excess pressure on the underside of the diaphragm tends 
to hold the valve in this position, so that in the end, 
if nothing is done, the pressure in the main train pipe 
will gradually rise to the atmospheric, with a consequent 
full application of the brakes. In general, however, 
the apparatus is restored by the driver to its normal 
setting before the vacuum in the train pipe has fallen 
by more than about 1jin. When the valve in the box K 
rises, the inrush of air into the train pipe induces a current 
through the siren and sounds the warning note required. 
The arrangements provided whereby the driver may 
cancel the partial application of the brakes produced by 
the action described above will now be described. The 
controlling means for this purpose consists of the driver’s 
valve shown at L, Fig. 6. This valve is connected to a 
diaphragm chamber M and to an auxiliary vacuum 
chamber N. The diaphragm of the chamber M is pro- 
vided with a rod that is connected through a bell-crank 
lever with one end of the plunger F. The lower end of 
this plunger is pinned to the trip lever E. In the running 
position, the valve L opens the space behind the dia- 
phragm in the box M to the atmosphere. The other side 
of the diaphragm is constantly open to the atmospheric 
pressure, so that in the running position the diaphragm is 
without influence on the movement of the trip lever. When 
the valve L is moved over into the resetting position, the 
space behind the diaphragm is placed in communication 
with the auxiliary vacuum chamber N, and the conse- 
quent partial reduction of pressure behind the diaphragm 
results in the plunger F being pulled up, and the trip lever 


WHEN PASSING WARNING POINTS A AND B 











E being turned back into the horizontal position until 
the bolt D can slip back again beneath it. 

The auxiliary vacuum cylinder N is in communication 
with the train pipe through a non-return valve. It is, 
therefore, exhausted by the action of the ejector without 
attention from the driver and its vacuum is not affected 
by the ordinary application of the brakes. It is quite 
conceivable that once the automatic partial application 
of the brakes had been cancelled by moving the handle 
of the valve L over to the right, the driver might forget 
or otherwise fail to restore this valve to the running 
position. Were he so inclined he could, by deliberately 
leaving the handle in the resetting position, entirely 
defeat the action of the A and B machines. Negligence 
or perversity in this matter is, however, guarded against 
in a very simple yet ingenious manner. A by-pass pipe 
P is taken from the main train pipe to the casing of the 
valve L. In the running position, the valve body closes 
the end of this pipe, but in the resetting position a port in 
the valve body opens the pipe to the atmosphere. Thus 
if, after restoring the trip gear to the normal position, the 
driver leaves the handle in the resetting position, air -will 
leak into the main train pipe and destroy the vacuum. In 
other words, the brakes will be gradually applied if the 
valve L is allowed to remain in the resetting position for 
any material length of time. 

The full stop machine fixed at the home signal is illus- 
trated in Fig. 5, and the effect it produces when it comes 
into play is represented in Fig. 7. Fig. 6 shows the 
normal] setting of the parts on the engine with which it 
co-operates. Instead of an arm with a roller at the end of 
it,as in the A and B machines, the C machine is provided 
with an arm carrying a pawl that is swung outwards 
when the home signal is raised to “danger.” The 
detail on the engine with which this pawl makes con- 
tact, if it ever comes into action, is a stout flap of 
rubber Q, Fig. 6, reinforced by a vertical steel rod R 
with rounded ends which extends through the rubber. 
The lower end of this rod rests in the normal position 
within a depression at the end of a fixed support. 
The upper end rests similarly within a concavity at the 
end of a pivoted trip lever S, the inner end of which, 
acting through a spring, holds an air inlet valve T— 
Fig. 7—on its seating. When the pawl on the C machine 
strikes the rubber flap the outer end of the trip lever S is 
deprived of its support. The valve T, similar in all 
respects to the valve H used in connection with the 
A and B machines, is thus free to rise, and as a consequence 
air is admitted into the pipe U, which hitherto has been 
under a vacuum. As in the case of the pipe J, the pipe U 
leads to a box V containing a diaphragm, at the centre of 
which is fixed the stem of an air inlet valve. With the 


inrush of air into the pipe U the diaphragm lifts the valve 


Fig. 7—MECHANISM 
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AFTER IMPACT WITH MACHINE AT C 


off its seating, and the air-way provided in this case being 
considerable the vacuum in the train pipe is at once 
destroyed and the brakes are fully applied. 

The pipe U is brought under vacuum in a manner 
similar to that followed in the case of the pipe J, namely, 
by the provision of a fine hole in the stem of the valve 
attached to the diaphragm in the box V. When the 
device is called into action there is some possibility that 
the rubber flap, once clear of the pawl of the C machine, 
may, when it flicks back, restore the trip lever S to its 
normal setting. The chances of this occurring are perhaps 
remote, but they are nevertheless guarded against. The 
rubber flap, as seen in plan in the normal setting, is 
slightly bow-shaped, so that when it is knocked out by the 
C machine it springs straight and moves the rod R 
outwards beyond the end of the trip lever when the latter 
is in the fallen position. This movement is not indicated 
in Fig. 7. In both Figs. 6 and 7 the details of the engine 
gear below the line W W.are repeated on the other side. 
The details above this line are common to both sides. 

We cannot, without the aid of certain drawings which 
we are not at liberty to publish, explain in further detail 
the working of the “ Reliostop”’ system. In particular, 
it is impossible for us to deal with the provisions made 
to guard against accident arising from the failure of any 
of its mechanical parts, further than to say that the system 
is fully protected by electric circuits, just as is any modern 
mechanical signalling system, which it may be installed 
to supplement. The construction of the C machine is in 
this respect particularly interesting. An electric buzzer 
is, as we have said, sounded in the signal box if the machine 
is overrun when at danger. The buzzer is also sounded 
should the machine remain in the “ on ”’ position when the 
home signal is pulled off—as it would do if the wire to the 
machine were broken—and also if the machine remained 
at “ off,” when the home signal was put to “‘ danger ”-— 
as it might do if the arm of the machine or some other 
part of its mechanism were fouled by, say, a piece of coal 
dropped from the engine. 

The real test of the practicability of such a system as 
this arises when it comes to a question of applying it 
to unusual situations. We have explained how the 
** Reliostop”’ system is applied to a straightforward 
portion of railway layout. Special arrangements of it are 
adopted for single-line working, at stations and junctions 
where shunting has to be provided for, at sections of the 
line where banking engines are used, for close section 
working, and so on. We cannot go into these arrange- 
ments ; each specific case requires separate study and a 
particular treatment ; but from the information we have 
been afforded we can say that the system seems applicable 
no matter how complex the portion of railway to which 
it may be desired to apply it, may be. It may also be 
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added that the system is not restricted to railways using 
the vacuum brake. It can be and has been applied to 
engines equipped with the Westinghouse brake. Finally, 
it should be mentioned that the apparatus throughout 
has been designed so that should failure occur of any part 
either on the engine or on the track, a danger signal and 
a brake application will be given. 








AERO-PROPELLER SHAPING MACHINE. 


AEROPLANE propellers, as is well known, are usually 
built up of laminations of wood of equal thickness glued 
and dowelled together. The built-up body is'‘subsequently 
worked to the required shape very frequently by a purely 
hand-tool process. This method of finishing the body 
naturally calls for the exercise of highly skilled workman- 
ship and is essentially slow. While the aero-propeller is 
geometrically a very complicated body, it is not impossible 
to reproduce its form by mechanical means with the 
requisite degree of accuracy. Much attention has been 
devoted to this matter, and as a result there are now 
obtainable, or in use, several forms of propeller shaping 
machine. 

One of the most recent British designs of such a machine 
is illustrated in the accompanying engravings. This 
appliance is manufactured by A. Ransome and Co., 
Limited, of Newark-on-Trent, who have brought it out 
in conjunction with Mr. J. J. Kerr, of Lincoln. The 
design is patented. Like all other machines of its class 
with which we are acquainted, it works by copying the 
profile of a model blade. So far as we know, no machine 
has been designed to generate the form of an aero- 
propeller, the reason being probably the difficulty of dealing 
with the varying convex curvature of the forward face. 

In the Ransome-Kerr machine the model propeller 
blade and the work are rotated at the same rate on parallel 
axes, the angular position of the model on its axis being 
90 deg. in advance of that of the work. A travelling 
carriage provided with a rotating circular cutter head is 
fed slowly along a screwed shaft fixed within the frame of 
the machine. A copying roller bears against the surface 
of the model and swings the carriage about the screwed 
shaft as axis, An angle of 90 deg. being included between 








the lines joining the centre of the screwed shaft with the 
centres of the cutter and roller, the profile of the model 
is thus reproduced facsimile on the work as the carriage 
is fed along the screwed shaft. 

The propeller being worked to shape is held by a bolt 
passing through its boss and two flanges formed on a 
circular cast iron driving head rotating within a casing 
which is bolted to the machine bed. The tip of the blade 
actually being operated upon is supported on a back centre 
at the end of the tailstock spindle. This spindle is of 
considerable length, to enable propellers of various 
diameters to be accommodated. The model blade is 
similarly supported between a driving head and a tailstock 
fixed to the side of the machine frame. The two driving 
heads are driven at equal rates through cut gearing from 
a belt-driven countershaft lying within the bed of the 
machine directly below the screwed shaft for the cutter 
carriage. 

The cutter carriage is formed with a long bearing to 
receive the fixed screwed shaft. At its upper end it has 
two split bearings for the cutter spindle. Between these 
bearings the spindle carries a pulley from which a driving 
belt passes down to a sliding pulley on the countershaft. 
As the carriage pivots about the screwed shaft and not 
about the countershaft, this method of driving the cutter 
spindle might cause the countershaft to show a tendency 
to bind in its bearings. These bearings, however, as 
clearly shown in one of the views, are mounted so as to be 
able to turn about two axes and thus to accommodate any 
deflection of the countershaft produced by the pull of the 
cutter spindle belt. Feed motion is communicated to the 
cutter carriage from a split nut which, at will, can be 
engaged with the fixed screwed shaft. This split nut is 
rotated by gearing from the cutter spindle, so that should 
the cutter cease to revolve, as by the belt slipping off the 
sliding pulley on the countershaft, the feed motion will 
also stop simultaneously, and the work will not be damaged. 
In the transmission between the cutter spindle and the 
split nut a clutch is placed. This clutch is used to start 
and stop the feed, and is automatically operated to stop 
the feed when the cutter reaches the propeller hub. The 
cam operating the clutch handle for the latter purpose is 
carried adjustably on a bar running between the head 
and tailstocks.- This bar also serves as an abutment 
against which a block, sliding in a link pivoted to the 
carriage, can be screwed go as to hold the cutter away from 
the work while the carriage is being traversed back to its 





starting point. The return movement of the carriage is 
effected by means of a hand wheel at the tailstock end of 
the bed. 

Provision is made whereby the work may be brought 
to its finished size by a series of traverses or whereby the 
work may be turned out larger by multiples of half a 
millimetre than the model. Normally, the distances 
between the centre of the screwed shaft and the centres 
of the cutter and the copying roller are equal. ‘The copying 
roller is, however, carried at the end of a screwed spind!« 
having a handle fitted with a spring plunger which engage 
with the holes of a quadrant on the body of the carriage. 
By these means the length of the copying roller arm cai, 
be adjusted to give the cut required. 

The machine can deal as readily with four-bladed u 
with two-bladed propellers, the two additional blades in 
the former case simply swinging clear of the driving head. 
The finish of the work turned out, and in particular of the 
knife edges of the blades is, we are informed, in every way 
satisfactory, the surfaces subsequently requiring only to 
be touched up with sand paper. Much, of course, depends 
upon the condition of the cutters. The cutter head is of 
malleable cast iron, and carries a series of cutters arranged 
helically across itsedge. A specially designed carborundumn 
grinding attachment is provided for fixing to the rocking 
bracket so that the cutters may readily be trued up and 
equalised. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE PROPERTIES OF STEAM. 


Sir,—I thank Mr. Nicholson for calling attention to Mr. 
Rennie’s admirable heat analysis of Mr. Harold Yarrow’s boiler 
trials, for this analysis supplies a perfect illustration of why we 
have all been innocently deceived by the accepted steam tables. 
Mr. Rennie says that he based his analysis upon the fact that, 
according to the accepted steam tables, the steam when it 
entered the superheater was at the point where superheating 
commences. It may be mentioned .hat in the Finsbury deter- 
mination I found more heat in the steam produced by the 
Yarrow boiler than could possibly be present, according to the 
accepted steam tables, and the total heat per Ib. of steam was 
found to alter when the conditions such as load, working the feed 
pump, damper, &c., altered. But as the latent heat of steam, 
which is actually steam, is a constant value 970 B.Th.U., the 
steam when it entered the superheater at 258 Ib. abs. really 
carried 14.6 per cent. of water : that is, the superheater had to 
supply to every Ib. of steam 970 — 828.3, or 141.7B.Th.U., before 
superheating actually commenced. 

Apparently Mr. Nicholson has not realised that Mr. Rennie 
caleulated the Ib. of air per Ib. of oil, and the quantity of super- 
heat per lb. of steam, after first accepting that the steam which 
entered the superheater was absolutely free from water. Mr. 
Rennie’s values are therefore radically altered by the fact that 
this steam carried a large quantity of water. He has also 
apparently not realised that he has reversed Mr. Rennie’s calcula- 
tions, and therefore the values 19,280 and 19,200 should be 
19,128, and if the necessary corrections are made the values 
20,960 and 21,030 should also be 19,128. Mr. Rennie gives the 
calorific value of the Texas oil used as being 19,310 B.Th.U., so 
presumably the value 19,128 is taken from Mr. Yarrow’s paper. 

Now, to answer Mr. Nicholson's questions. The sensible heat 
supplied was the difference between the feed temperature and 
the temperature of the steam before it was superheated, for the 
specific heat of steam, which is actually steam, is 1, because the 
specific heat of water is 1 under boiler conditions, that is, when 
the temperature is determined by the pressure. I do not know 
the true values for the specific heat of superheated steam, but 
I have reason to believe that the accepted values are inaccurate. 
I have never found anything wrong with the pressures and tem- 
peratures stated in the accepted steam tables, provided the 
thermometer was properly placed and shielded, and the observed 
readings were corrected by comparison with standard in- 
struments. Frank B. ASPINALL. 

Blackheath, July 7th. 


PRACTICE IN BRIDGE AND GIRDER YARDS FROM A 
THEORETICAL STANDPOINT. 


Srr,—I have been much interested in the correspondence 
which has appeared in connection with bridge work, and should 
like to make a few remarks on the subject. 

Referring to the problem of the nature of the stresses in the 

riveted end connections of cross girders and _ rail-bearers, I 
cannot see that any general rule can be laid down, the conditions 
depending as they do so much upon workmanship. Taking 
extreme cases : considering first the practically impossible case 
of a perfect fit. Here we have the web and flange ends in com- 
plete contact with the suppor all down the depth. Bending 
occurs, and the top half above the neutral axis inclines or tends 
to incline, the lower half is crushed against the support. Here 
we have compression of varying intensity all over the lower half, 
but no direct tension whatever in the upper ; all that we have is 
tension in rivets, transmitted through more or less flexible end 
angles to rivets in double shear in the webend, but no direct tension 
whatever transmitted to the flanges except through one or per- 
haps two rivets. This is not fixture of ends nor is it continuity. 
Fixture means that every fibre is connected to the support, and 
that its point of connection cannot move. Continuity means 
that every fibre is continuous with a similar fibre of the next 
span. The case of the girder end differs from both. 
Again, taking the usual practice of making the girders slightly 
short to facilitate erection, we have merely end angle contact 
obtained by rivets, the angles being sprung slightly to touch the 
web. The girder bends and the end angles tend to incline ; if we 
have any compression in the lower half of the end of the section 
it is merely line contact at the underside of the lower chord. 
This must therefore be the fulcrum for the rivet tensions, which, 
by exerting a pull, give a moment about this axis, contrary to 
the bending moment at the centre and uniform right along the 
girder. This case is still further from fixity or continuity. 

In practice the actual cases may range between these extremes. 
The point that is often overlooked is that stress varies according 
to deformation. In the latter case we have no deformation of 
the lower flange, and very little of the upper, so that very little 
relieving moment is exerted by the end connection in this ease. 

I do not think therefore that it is safe to reduce the central 
section of the girder on the supposition that it is relieved by the 
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moment from the end connections, It may be, but how much ? 
Yauch individual case depends so much on the workmanship, and 
even if that be of the best the supports to which we rivet the 
ends are themselves not rigid in many cases, as Mr. White points 
out, and will distort to the small extent necessary to prevent 
enough deformation of the girder to set up appreciable counter 
ywoment. At the same time, if we rivet the ends we must see that 
we have enough section there to meet the stresses that must 
yesult from @ riveted ex b the rivets put in will 
undoubtedly work until time and: repeated vibrations have made 
them too loose. 

‘Vo sum up, it is my opinion that the girder should be designed 
as if it were simply supported, and at the same time the end 
section should have a t of resist at least equal to the 
moment of resistance of the end riveting provided. I cannot 
see that the actual conditions under which such a girder works 
would make it comparable to either fixed ends, continuous, or 
vven to a reinforced concrete beam, although the latter would 
Le a closer approximation in some cases, 

With regard to “ incipient failure,” this must obtain through- 
out the work of construction in plastic materials, otherwise we 
could not cold straighten or bend any part without destroying its 
properties and further utility. At the same time parts so treated 
are not the same after working as other unbent components of 
the structure as regards their elasticity and ultimate strength, 
ihe first being less and the second greater. A girder therefore is 
made up of pieces of varying properties, unless it has been 
annealed after manufacture, which is, of course, impracticable. 

The readjustment of the molecules necessary to bring about 
a return of strength after a piece has been stressed beyond the 
clastic limit depends on rest. This cannot always take place 
in # finished structure, and it follows that a member continually 
overstressed to the point of failure must fail eventually, unless 
the plastic flow thus induced causes the load to be shared among 
other members. 

I quite agree with Mr. Hayley that this occurs if the members 
ure all nearly in adjustment, as they mostly are in good work. I 
also agree with Mr. Kenworthy that a member taking too much 
load, resulting from its excessive length or shortness, is sure to 
fail, and I can quite see that this might cause the failure of the 
whole structure. A finished structure always has to find itself 
before all parts work in uniformity. At first it is many separate 
parts, working separately ; overstrained members fail and rest 
until the stress is distributed more fairly, provided the error of 
adjustment is trifling, and finally each having shouldered the 
proportion it is fitted to carry the structure carries the load as 
one homogeneous whole. 








Hues R. Lewis. 
Middlesbrough, July 9th. 





THE STANDARDISATION OF LOCOMOTIVES. 


Sir,—-L have read Mr. F, W. Brewer's letter which appeared in 
your esteemed journal dated 12th July with very great interest. 
I consider the statement he makes ‘‘ that the record of locomotive 
practice in this country has always been one of continual pro- 
gress and development ” a very misleading one, and it reminds 
me of a discussion which took place in your journal during the 
year 1909, in which i took a prominent part, and in which Mr. 
F. W. Brewer also took an interest ; he may remember I then 
favoured a standard locomotive. I am therefore one of the 
adverse critics he refers to in his letter. 

I have made a very careful study of the locomotive question 
for the past five decades, and fail to recognise a single improve- 
ment that has been effected during all that time, and I shall be 
glad if Mr. F. W. Brewer can quote an instance where any 
improvement he has in view has been the means of effecting a 
saving in coal consumption per ton hauled ; again, if the develop- 
ment and progress have been continuous, how does he account for 
pilots still being required when an extra heavy load has to be 
hauled ? 

I presume Mr. Brewer is aware that there are supposed to be 
something like 270 different types of locomotives in use, and that 
as far back as the early fifties the late eminent engineer, D. K. 
Clark, suggested five types of engines as being ample for all 
purposes. (I got this information from a letter which appeared 
in your contemporary, and if correct it is very astonishing.) I 
venture to think that had this suggestion been followed there 
would have been not only an immense sum of money saved to the 
railway companies, but it would have mitigated the difficulty 
railways are now experiencing in having so many hundreds of 
engines laid up for repairs. 

Although it may be considered undesirable to standardise the 
locomotive as now designed, there appears no good reason why a 
revolutionary improvement should not be effected, so that it 
could become practical to standardise it. I am strongly of 
opinion that were the directors of railways to approach an 
eminent firm of locomotive builders, and give them a free hand to 
design an engine of great power, they would in a very short space 
of time bring out an engine which could be accepted as standard 
for all railways. 

I have stated that no improvement has been effected in the 
locomotive. I will go a step further, and proclaim that it is 
utterly impracticable for locomotive engineers to attain the ideal 
locomotive they seek so long as they persist in riveting their 
attention to the boiler. For instance, it is perfectly immaterial 
whether the locomotive engine be fitted with 18, 19, 20 or 2lin., 
cylinders—-I need not go further than 2lin., as I believe a cylinder 
of 2lin, has been bushed down to 20in. with advantage ; so long 
as each is fitted with a modern boiler each will do good work. 
Hence the trite saying that the boiler is the measure of power of 
a locomotive ; but why, I ask, should this pertain to locomotive 
practice only ? 

My contention is, and for many years past has been, that 
before any real improvement in power and economy in steam. 
ce ption can be effected it b imperative to increase 
the cylinder capacity commensurate to that of the boiler 

the past five decades the boiler power and steam pressure 
have practically been doubled, and it is only necessary to double 
the capacity of the cylinders to enable locomotive engineers to 
reach the goal they are seeking. Doubling the cylinder capacity 
of an express engine would méan the use of cylinders 30in. in 
diameter, which makes clear the impracticability of attaining 
great power from a simple engine, and yet quite feasible on the 
compound system. All that is necessary is to place the equiva- 
lent of three sets of express engine cylinders on the frames of one 
locomotive. It must be obvious that a locomotive fitted with 
six cylinders 21 }in. in diameter—and which would be the equiva- 
lent of a simple engine having two cylinders 30in. in diameter— 
would be a step far in advance of any engine now running on @ 
British railway, as it would be quite capable of hauling a 
maximum load at high speed without ‘assistance. Great power 





would, moreover, be exerted while ex, anding the steam to a wide 





limit of expansion ; such an engine could become standard, as it 
would be able to do any class of work no matter how variable 
the conditions. 

In conclusion, I invite Mr. Brewer to look up the correspondence 
which took place in your esteemed journal during 1909 and again 
read Mr. Frank L. Bassett’s letter, which appeared on page 277 
of your issue of 10th Saptember of that year. In it he sums up 
the opinion of the- various writers who uphold British locomotive 
practice. I have again perused his terse letter, and consider i 
is as true to-day as it was nine years ago. I wonder how many 
more years will pass before any real progress will be made in 
locomotive engine design, 

Joun Rieke. 

Brockley, 8.E., July 17th. 





LOST TIME WITHIN THE MEANING, &c. &c. 


Sir,—It is now generally known that, in respect of 
engineering workshops—and other. shops engaged in the 
production of munitions of war—employers have been asked 
to give a periodical return of the lost time of employees to the 
Ministry of Munitions of War. In the opinion of the writer—a 
machine-shopforeman of a controlled firm—the particular manner 
in which such a request of the Ministry of Munitions is carried 
out may, or may not, be fraught with much evil. If the demand 
ot the Government is pursued with discretion and common sense, 
no harm will accrue, but if the instrument is used in an 
apparently overbearing manner, either of the employer himself 
or of an appointed subordinate, incalculable harm may be done. 
The writer holds a brief for good time-keeping, and suffers 
much through loss of production, as a result of bad time-keeping 
of men in the shop; but one must be fair, nevertheless, and 
one must be logical and reasonably sympathetic with those 
who, for various reasons, physical, temperamental and domestic, 
are not able to, and consequently do not keep such good time as 
the foreman or the employer desires. A man may lose a 
quarter—even two quarters in a week—-and be blamed for such 
loss of time by an official who comes and goes, without check, 
just when he pleases. That man may have made a special effort 
in succeeding in coming to work at all on those two days. Let 
us be just, if the heavens fall. : 

Again, the men are asking, and asking with reason, ‘‘ What 
constitutes lost time ‘ within the meaning,’ &., &c.?” The 
particular company with which the writer is identified has had 
its machine-shop men working just seventy hours a week 
during the whole period of the war, and even before that time. 
Some of these men, or rather nearly all of them, live miles away 
from the works. If the most flagrant time losers lose even 
three and four quarters per week, all unbiassed critics will 
readily admit that a fair week has been made, equalling as it 
does sixty-four and sixty-two hours respectively. Moreover, 
more than one of these lost “‘ quarters ’’ may have been the result 
ef conditions over which the man had no control, 

And yet, if such a thing happens that a man loses two quarters, 
that is, he starts work at 8.30 a.in. instead of 6 a.m., an official 
comes to him with a card, and in the open shop too, where every 
operator can see him, and asks him to give a reason why he has 
lost such time. The men—unionists and non-unionists alike— 
are strongly protesting against such a “tyranny,’’ and say 
“I refuse to give a reason, and if you do not like that, pay me 
up at once.”’ Such a stand is quite justifiable ; such men are not 
flagrant and disreputable slackers and time-losers, and simply 
and conscientiously protest against a tyranny. 

The writer, also, as a controller of men and work, finds such 
an infliction a burden ; and it is believed that the officials who 
are the medium of such an infliction, find it an unnecessary 
burden too, and all tending to upset a shop and hinder production. 
It is the writer’s desire that the case as here set forth be 
considered by those responsible for the mandate, and the correct 
construction put on lost time, and as applied to men who work— 
a full week—seventy hours per week, especially. 

MacuIneE SHop FOREMAN. 

London, July 14th. 


TECHNICAL PUBLICATIONS FOR SOLDIERS AT 
THE FRONT 


Sir,—Thanks to your courtesy some twelve months back, we 
were able to bring before your readers a scheme for the collection 
and distribution of technical engineering and motor newspapers 
for distribution to the various units of the A.S.C., M.T. Overseas. 
From a large number of your readers and others we have received 
copies of papers which have enabled us to distribute each week a 
parcel of technical newspapers to the bases in France, Egypt, 
Mesopotamia and Salonica, the last three bases having since been 
added to the original scheme. We are still receiving technical 
newspapers from those interested throughout Great Britain, and 
it is some indication of the comprehensiveness of the scheme that 
in France alone, during the months of February, March, April 
and May of this year, 1000 papers were received at the French 
base, these being made up into sixty parcels averaging eighteen 
papers each and forwarded to twenty-one different depéts. 
These figures refer to the French base only, and similar parcels 
have been sent each week to Salonica, Mesopotamia and Egypt. 

We would take this further opportunity of thanking those who 
have supported this scheme, and we shall be glad if they, and any 
others who still have back numbers of newspapers dealing with 
the motor industry, or engineering trades, or as back numbers 
accumulate, will forward them, carriage paid, addressed to the 
business manager, Motor Traction, 20, Tudor-street, London, 
E.C. 4. While we have a reasonably accumulated stock of 
papers with which we have been favoured, at the same time 
further parcels will be gladly received in order to enable us to 
maintain regular supplies each week to the various bases. 

p-p- Motor TRACTION PUBLISHING Co., LIMITED. 
(Signed) R. A. Osman, 
Business Manager. 

July 27th. 


LOCOMOTIVE BUILDERS OF 'THE PAST. 


Srr,—Being desirous of tracing the records, drawings, &c., of 
some old locomotive builders, I should be obliged by your insert- 
ing this letter in THE ENGINEER, in the hope that it may be seen 
by anyone able to throw light on the subject, and who would 
kindly communicate with me. 

The names of the firms, all of which I believe are now defunct, 
are :—G. Forrester and Co., Liverpool ; Mather-Dixon and Co., 
Liverpool! ; Jones and Potts, Newton-le- Willows ; Peto Brassey 
and Betts, Birkenhead ; Rothwell and Co., Bolton ; W. Fair- 
bairn and.Sons, Manchester ; Haigh Foundry Company, Wigan ; 


Fenton, Murray and Jackson, Leeds; G. England and Co., 
London ; G, and J. Rennie, London ; Coulthard and Co., Gates- 
head ; Kirtley and Co., Warrington ; Messrs. Bingley, Messrs. 
Banks, Messrs. Stark and Fulton, Bowling Iron Company. 
P. C. Dewnursrt, 
Locomotive Carriage and Wagon Superintendent. 
Jamaica Government Railway, 
Kingston, Jamaica, B.W.I., June 17th. 





ALL-WELDED SHIPS. 





Tux first all-welded vessel has just been launched, some- 
where on the South Coast of England, in the presence of 
Lord Pirrie. The vessel was built in a shipyard operated 
by the Inland Waterways and ‘Docks section of the Royal 
Engineers. In this vessel] the “ shell,” up to and including 
the bottom seam of the bilge plate, is continuously welded 
inside and out. The cross seams are similarly treated. 
The outside is continuously welded and the inside “ tack ” 
welded. The fram2s, floors, deck brackets and non- 
water-tight bulkheads are all “‘ tack” welded ; the water- 
tight bulkheads are continuously welded. In the case of 
the deck plates ‘‘ butt’ welding (7.e., the plates arranged 
end to end, without any overlap) has been adopted. In 
the construction outlined, it is considered that a good 
margin of safety has been allowed. It is thought that the 
general adoption of electric welding would speed up pro- 
duction, more particularly in the assembly of bulkheads, 
deck structures, fittings, and other interior work. It is 
computed from the results obtained on this experimental 
vessel and other Admiralty work that a saving of 20 per 
cent., or possibly 25 per cent., could be effected in both 
time and material. The United States Shipping Board 
has been in close touch with this experimental work, with 
the result that arrangements are in hand for the manufac- 
ture of a number of 10,000 tons standard ships, in the 
production of which “ riveters ’’ will become * welders.” 
Whilst the first vessel just launched is rivetless, it is 
calculated that these large vessels will only have about 
24 per cent. of the originally intended number of rivets. 








LECTURES ON TRADE AND INDUSTRY. 





Ir is announced by the Industrial Reconstruction Council that 
the lectures, of which particulars are given below, will be 
delivered at the Saddlers’ Hall, Cheapside, at 4.30 p.i., on the 
dates named. Further particulars can be obtaimed from the 
Secretary, Industrial Reconstruction Council, 2 and 4, Tudor- 
street, E.C. 4. 

Wednesday, October 2nd.—Right Hon. Sir Albert Stanley 
(President of the Board of Trade), on *‘ Commerce and Industry 
after the War.” Chairman, Right Hon. G. N. Barnes. 

Wednesday, October 16th.—Right Hon. Christopher Addison, 
M.D. (Minister of Reconstruction), on “* Principles of .Recon- 
struction.”” Chairman, Right Hon. the Lord Mayor of London 
(Alderman Sir Charles A. Hanson, Bart. ). 

Wednesday, October 30th.—Mr. W. L. Hichens (Managing 
Director, Cammell Laird and Co.), on “* Functions of the Govern- 
ment in Relation to Industry.”’ Chairman, Sir Wilfrid Stokes, 
K.B.E. (President, Industrial Reconstruction Council). 

Wednesday, November 13th.—Sir Alfred Steel-Maitland, 
Bart. (Department of Overseas Trade), on ‘“ International 
Trade.”’ Chairman. Right Hon. Lord Burnham. 

Wednesday, November 27th.—Mr. Ernest J. P. Benn (Chair- 
man, Industrial Reconstruction Council), on “‘ Labour and Indus- 
trial Development.” Chairman, Right Hon. J. H. Whitley. 

Wednesday, December 11lth.—Sir William 8. McCormick, 
LL.D. (Department of Industrial and Scientific Research), on 
““Science and Industry.”’ Chairman, The Marquess of Salis- 
bury, K.G. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 
CORPS ORDERS. 
No. 29 by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Captain of the Week.—Captain W. Darley Bentley. 

Next for Duty.—Captain E. G. Fleming. 

Sunday, July 21st.——Commandant’s Parade at Waterloo 
Station, 8.45 a.m., for workat Esher. Dress: drill order with 
haversacks and water bottles. Mid-day and tea rations to be 
carried. 

Drills as usual. 

Monday, July 22nd.—Adjutant’s technical lecture (earth- 
works), 6.30—-7.30. 

Thursday, July 25th.—General meeting of the whole corps, 6.30. 

Friday, July 26th.—Adjutant’s technical lecture (earthworks), 
6.30—7.30. 

Saturday, July 27th.—Engineering reconnaissance scheme for 
officers at Esher. : 

Special Notices.—All drills will take place at headquarters 
unless otherwise stated. 

The M.O. will attend for the examination of recruits on 
Thursday evening at 6.30. 

Annual Camp.—This camp will be held at Esher from 3rd 
August to llth August, both dates inclusive. During* this 
period headquarters will be transferred to Sandown Park, Esher. 

C. Hieerns, 
Captain R.E., Adjutant. 

July 20th, 1918. 








CATALOGUES. 





G. NoBEL Fett, 17, Victoria-street, London, 8.W. 1.—*‘ Rail- 
Plateways.”’ Illustrated pamphlet describing the author’s 
system of transport. 

British THomson-Housron Company, Limited, Rugby. os 
Descriptive list No. 5100. Hand-operated starting rheostats 
for continuous current motors. Illustrated pamphlet showing 
various types. 

DarGvue, GRIFFITHS AND Co., Limited, Phenix Works, 
Vauxhall-road, Liverpool.—Illustrated pamphlet dealing with 
the Dargue-Griffiths patented centralised system for heating, 
hot water supply, &c. 

THE SULLIVAN MAcHINEBY CoMPAny, Chicago.— Bulletin 70F, 
illustrated descriptive pamphlet dealing with Sullivan Rotators 
DP 33 and DR 33; and Bulletin FOH giving an illustrated 





description of the Sullivan DR 6 mounted water hammer drill. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


After the Quarterly Meeting. 


ConsULTATIONS are taking place both within the 
iron trade itself and with the Ministry of Munitions, as to 
price revision for manufactured iron and pig iron, in view 
of the large addition to the cost of fuel upon which I dilated 
last week in describing the business of the July iron trade 
quarterly meeting in Birmingham. Business this week 
is done subject to any addition to controlled prices which 
may be authorised by the Ministry, and it is still understood 
that steps will be taken to point out to the Ministry of 
Munitions, or to the Iron and Steel Controller, the serious 
effect of a 4s. advance in coal on the iron trade. Some 
departments of the finished trade, the unmarked bar 
section, for example, would even to-day be in a very poor 
way if control prices were really the regulating factor, 
which they appear to be. A very large proportion of the 
output of the mills is sold as special bar iron at special 
prices. Marked bars remain eat £16, and unmarked 
merchant bars at £13 17s. 6d. net at makers’ works, but 
the quantity of iron which is changing hands at the latter 
rate must be very small. All the rolling mills are kept 
busy. Most of their output has been sold over the new 
quarter. Bar makers have now large contracts going 
through, which disinclines them to entertain further offers, 
unless they come from customers who have special claims, 
or who offer more than ordinarily acceptable specifications. 
Nut and bolt qualities command £14 8s. to £14 10s., 
delivered in the Darlaston district. A very considerable 
demand exists for fin. iron for the manufacture of deck 
bolts and for bolts used in connection with light railway 
work in France. Darlaston nut and bolt houses have very 
substantial Government contracts always running. 
Appropriations for essential work are on a large scale, 
such as cable and anchor work, agricultural implements, 
and general engineering, at full maximum prices. Contracts 
for gas strip entered into before the control took effect are 
now approaching expiration, and some orders are being 
booked at £15 5s. 


Pig Iron Trade and Delayed Delivery. 


Pig iron smelters are delivering small consign- 
ments of pigs as they become available. Most of the 
orders are limited by the acceptors to 100 tons or under. 
Hardly any Nos. 1 and 2 foundry iron is procurable, and 
No. 3 is far from plentiful. The dearth is less acute as 
regards forge qualities, but there is no freedom of 
bargaining. Direct allocations of raw material under 
official authority leave only a diminishing margin for the 
open market. The best foundry iron which is being made 
is so entirely absorbed by work of first importance, that 
there is no scope for market operations. The question of 
delivery transcends all other considerations. The trans- 
port system is working pretty well, allowance being made 
for the difficulties which beset it. Recent fresh develop- 
ments in the labour situation, however, aggravate the 
troubles of producers. More and more foundry iron is 
coming from Cleveland to supplement the short local 
supplies. 


Serap and Merchants’ Prices. 


The scrap iron market assumes a position of 
much importance, in view of the shortage of pigs. The 
collection of large quantities is found a slow process. 
Broken machinery cast scrap is sold immediately it comes 
on the market. Wrought iron scrap is also eagerly sought 
for by manufacturers, who willingly pay the highest prices 
permitted. Merchants are moving cautiously lest further 
Government intervention should put them in a tight place. 
Cast scrap varies from £5 5s. for light up to £6 15s. for the 
best qualities. Speaking of the Birmingham iron market 
as a whole, in all its departments it may be definitely 
pronounced that the merchant element is certainly by no 
means so large as in former days, being indeed for the 
present, if the truth must be told, a very insignificant 
element of the market. But withal there is a fair repre- 
sentation of those middlemen who are desirous of keeping 
in touch with old clients. 


Advance in Castings. 


The makers of large castings have advanced the 
price of chilled and grain rolls £1 per ton, with a similar 
rise on large castings. 


Steel Trade. 


Steel, both plates and sections, is quoted at the 
old maximum figures, but subject to variation if official 
changes should be made. Plates, particularly jin. plates 
and thicker, have lately been produced more rapidly than 
they were going intoconsumption. The position isrighting 
itself, however, without any present interruption at the 
mills, output moving off mere freely again. There is less 
stringency as regards sections. More billets are coming 
forward. Merchants complain that they get very little of 
the benefit from the deliveries, however, owing to supplies 
being so largely engrossed by direct contracts. A few 
special open-hearth basic billets are selling at £11 17s. 6d. 
The control of wire and wire rods restricts the price of the 
former to £24 on the usual basis, and rods to £21 10s. 
Steel strip has not, so far, been brought under control. 
It is not plentiful so far as deliveries to the open market 
is concerned, and commands £17 15s. to £18 5s. There is 
a good deal of soreness amongst merchants over the latest 
order issued by the Admiralty, prohibiting, the placing of 
steel orders through merchants, save in exceptional cases 
and in respect of very small orders. It is insisted that 
orders shall be placed “ directly with the steel rolling firm; 
or, in the case of small lots urgently required, with the 
approved stockholder following the directions given by 
the steel superintendent.” 


Dearer Tinned Sheet Prices. 


The Staffordshire Tinned Sheet Association has 
now followed the example set in so many departments of 
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the market by Sweeping away the discounts. The old 
prices have just been made net, best charcoal, 59s.; charcoal, 
57s.; unassorted, 53s. per cwt. This means an advance of 
4 per cent. The price of Staffordshire tin-plates were 
fixed at 50s. to 60s. per cwt. for best charcoal according to 
specifications. The ordinary quality plain black sheet 
mills are busily employed, and are assured of steady 
occupation throughout the new quarter. Prices are on 
the basis of £17 for black doubles in lots of two tons and 
upwards. Galvanised sheets make £28 for 24 w.g. 
material of either iron or steel, but by far the most steel. 


Active East Worcestershire Glass Trade. 


Glass manufacturers in Birmingham and East 
Worcestershire are exceedingly busy. Several new 
furnaces have lately been lighted, principally to augment 
the output of bulbs, and cane and tube glass, a new 
departure in the local glass trade. Heavy arrears of orders 
are reported in every department, the industry having 
wisely directed its resources lately to the production of 
lighting and other glass formerly imported from Austria 
and Germany. Yet another new furnace is projected at 
date in the Stourbridge district of East Worcestershire. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue markets both for iron and metals are rather 
disturbed by recent occurrences, and some changes are 
possible. People have been so long accustomed to the 
iron hand of authority, and its repressive action on market 
movements, that any probability of a change is 
disconcerting. When we were accustomed to changes 
every week, and often every day, no one was troubled by 
them, but things are different now. 


Pig Iron. 


When it was first guessed that the allocations for 
Cleveland iron in July were to be considerably less than in 
June, and probably less than for some months, many 
Lancashire consumers indulged in the hope that Cleveland 
iron might come to them in more convenient quantities ; 
and this was natural enough, but so far this hope has not 
been realised, and it is dimmer now than it was a fortnight 
ago. There may be several reasons why the Lancashire 
deliveries of Cleveland iron do not materialise, and some 
people think that the epidemic of influenza prevents iron 
from being made, and when made prevents its dispatch. 
This may account for a little, but probably the depletion 
of labour by the effect of the new military age limit is a 
more effective cause than the influenza, and at the same 
time a much more permanent cause. Another reason may 
be the uncertainty which exists with regard to prices. 
As our readers know, the present price of Cleveland No. 3 
is 95s. on trucks for the home trade, against 92s. 6d. on 
trucks for Derbyshire No. 3, and 97s. 6d. for Staffordshire. 
It is very difficult to reconcile these prices, and the Scotch 
prices are equally out of range. The recent change in coal 
prices may be reckoned as equal to about 8s. per ton on 
furnace coke ; and this is about equal to 12s. per ton on 
the cost of making pig iron. Nothing has been said 
officially about either coke or pig iron, and, of course, the 
authorities have the power to adjust matters simply by 
increasing the amount of subsidies, and may yet take 
this non-economic course. But undoubtedly an oppor- 
tunity now exists for regularising the various anomalies 
which exist in the pig iron market, by adding more or less 
of the increased cost of 12s. per ton to the various local 
maxima. Derbyshire iron should certainly receive the 
largest share; Staffordshire iron 2s. 6d. to 5s. less. 
Cleveland iron does not look as though it deserved more 
than 5s. out of the 12s. In any case, something should be 
done, and that quickly, to render the market homogeneous, 
if such an expression may be permitted. There is no news 
on the Manchester market about any coming change in 
prices, and the nominal prices quoted here for foundry 
iron are 98s. 8d. per ton delivered for Derbyshire No. 3, 
and 102s. 6d. for Staffordshire. There is very little of the 
latter being offered, and not nearly enough of the former 
to satisfy the market, but, generally speaking, those who 
are on important Government work can get enough to 
go on with ; and as for private work, it must wait. Scotch 
iron seems to be getting scarcer as time goes on, and some 
inconvenience is felt in consequence ; possibly Lancashire 
will in the end be compelled to find out some way of doing 
without it, and if so, the result may not be quite satisfactory 
to Scotch makers when normal conditions at last return. 


Finished Material. 


There appears now to be an almost total absence 
of supplies of large sizes in bar iron, and the smaller sizes 
are very scarce. Steel bars are also again more difficult 
to buy than they were a short time ago. 


Serap. 

The position in the market for scrap is a little 
uncertain. With regard to foundry scrap, although it is 
admitted that prices are high in relation to those of pig 
iron, it is thought that the latter may be substantially 
advanced, and then the difference will not appear excessive. 
In fact, the feeling is that foundry pig is too low, and not 
that foundry scrap is too high. Nevertheless, buyers do 
not seem very anxious to pay the present prices, and there 
is not much business going on. Dealers are firm at £6 10s. 
per ton delivered for the best qualities of foundry scrap, 
and at £6 to £6 5s. for ordinary cast scrap, such as broken 
pipes. There is, however, very little inferior quality on 
the market, this having been cleared up during the last 
time of scarcity. Heavy wrought scrap is still quoted at 
£6 5s. on trucks, plus all the legalised dealers’ charges, 
which bring the price to £7 8s. 6d. per ton, including 3s. 6d. 
for commission. There is not much being offered. Steel scrap 
of good ordinary quality is nominally at £5 5s. per ton on 
trucks, plus a dealer’s profit, but one finds very few 
sellers. Steel turnings are quoted at 65s. 
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Metals. 


No further change has,been made in“new copper 
prices, but the market for old metals is in a very uncertain 
state. It might be possible to buy old gun-metal scrap at 
£132, which is only £2 more than the price wanted when 
ingot copper was £12 per ton cheaper. Dealers are at 
present quite uncertain what to offer for gun-metal and 
yellow brass scrap. The latter might, perhaps, be bought 
at £92 to £93 per ton. Lead is unchanged. 


The Cotton Trade and Labour. 


The Cotton Control Board has decided that tho 
rotation system of ‘ playing off ’’ workpeople in the cotton 
mills must cease on the 20th inst., and after that date no 
workers will be entitled to receive Control Board payment 
other than those who are continuously “ played off” 
under the Board’s scheme. The Board has issued an 
official statement in which it is stated that workpeople 
claiming Control Board pay must bring with them 
unemployment cards, signed by their employers, certifying 
that they are continuously unemployed, in accordance with 
the Board’s regulations. No workpeople will be required 
to go to work at an unreasonable distance from their own 
district, but where suitable work is available within or 
adjacent to the district they must take it, on penalty of 
forfeiting their right to Control Board pay, the decision us 
to what work is suitable to rest with local joint committees. 
The Control Board recognises that some hardship and 
possibly want may arise from the system of continuous 
“playing off,” and is prepared, on receiving definite 
information from the various local joint committees to 
consider cases brought to its notice under this head, and 
to give them sympathetic consideration. The Board 
suggests that the local joint committees should decide in 
conference with the employers as to which workpeople 
should be continuously “* played off.” Failing an agree. 
ment, it is suggested that employers should ask for 
volunteers. If both these courses prove insufficient, the 
Board’s instructions are that the latest comers should be 
“ played off”’ first. An operative continuously ‘ played 
off”’ without being offered regular work elsewhere is 
entitled to take up any casual employment without loss 
of Control Board pay. It is stated that the “‘ rotation” 
system of playing off has been abused, many operatives 
having preferred to “ play” for a week and be placed on 
the unemployment roll of the Control] Board rather than 
accept employment at mills at which they had not been 
previously employed. The two workpeople’s unions are 
at variance on the subject, one being for and the other 
against the abolition of the rota system. 


Barrow-in-Furness, Thursday. 
Hematites. 


There is a brisk state of affairs throughout the 
hematite pig iron trade of the North-West of England. 
On every hand there is activity at the works, and a good 
solid output of iron is being maintained. There are in 
blast thirty furnaces, and the make per furnace has never 
been so heavy as at the present time. And yet much more 
iron could readily be dealt in. The requirements of steel 
makers and other local users are very heavy, and thus a 
big proportion of the output of the six furnaces working 
at Barrow is put into immediate use, and the same is the 
case with regard to some of the works in the Workington 
district. The outside demand for high grade iron is 
pressing. Prices are steady at the full maximum rates of 
127s. 6d. per ton, and special brands are at 140s. per ton, 
both f.o.t. 


Iron Ore. 


The demand for hematite iron ore continues to be 
very brisk, and raisers are being pressed to give fuller 
deliveries of metal in order to keep existing plant in full 
operation, and also with a view to extensions, for several 
furnaces have been prepared for work. The demand for 
foreign ores is steady. 


Steel. 

The steel trade, whilst possessing no new features, 
continues to keep very busily employed in every available 
department. Most of the attention of makers is taken up 
with semi-sorts, which are used for & variety of national 
purposes, the demand being smart all round. Billets are 
quoted at from £10 7s. 6d. to £11 per ton. For steel ship- 
building material there is a very strong demand on local 
as well as general home account, and ship plates are at 
£11 10s. per ton, with boiler plates at £12 19s. per ton. 
For rails the demand is easy, with heavy sections at 
£10 17s. 6d. to £11 per ton, light rails £14 to £16 per ton, 
and heavy tram sections are at £14 to £15 per ton. Ship- 
builders and engineers are very busily employed. 


Fuel. 

There is a keen demand for fuel. Steam coal is 
at 32s. to 32s. 6d. per ton, house coal 34s. to 43s. 2d. per 
ton, and East Coast coke is at 39s. to 41s. 9d. per ton, 
with Lancashire qualities of coke at 37s. 6d. per ton, all 
delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


TuE trade still awaits news as to the intentions 
of the authorities as regards the prices of Cleveland iron 
on home account. In the export trade, however, an 
advance of 5s. per ton has been authorised by the Controller 
of Iron and Steel Production. The official intimation is 
to the effect that an advance of 1s. per ton in respect of 
the advance in wages is to be retrospective as from 
December last to March 31st, and as from April Ist last 
the advance of 5s. per ton becomes operative respecting 
all shipments abroad. The new export figures thus 
become 119s. per ton for No. 3 Cleveland pig, No. 4 foundry 
and No. 4 forge, and 124s. for No. 1. Great dissatisfaction 


‘is expressed at the delay in making an announcement with 


regard to advances for home consumption. Meanwhile, 
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the ruling figures are 95s, per ton for standard and forge 
qualities, and 99s. per ton for No. 1, but it is obvious that 
here again, should there be any readjustment of prices, the 
changes will be retrospective, The trade, of course, must 
accept the decision of the ruling authorities in such 
matters, but the difficulties which attend these retrospective 
variations in the selling price are a source of great 
embarrassment to traders. There is no falling off in the 
demand for iron. Trucks are fairly plentiful, but labour 
is short, and it is feared that unless a speedy improvement 
takes place there will be heavy cancellations at the end of 
the month. Deliveries of foundry iron are heavily in 
arrears, and, notwithstanding the holidays, Scottish 
consumers are taking all the iron they can get, in order to 
be in a position to make a good start next week. The 
output of forge iron is quite abnormal, but the demand has 
fallen off considerably, and makers are having to put large 
quantities into stock. A furnace producing Cleveland pig 
iron has been blown out this week. The number of 
furnaces now in operation is seventy-four, of which thirty- 
two are on Cleveland pig, twenty-two on hematite, and 
twenty on special kinds of iron. 


Hematite Pig Iron. 


There is little new to report in the hematite pig 
iron trade. Deliveries to home consumers are well 
maintained, and supplemented by the more general use 
of basic iron and scrap, are adequate to meet the needs of 
steel manufacturers, notwithstanding their steadily 
expanding output. The home price of mixed numbers of 
hematite is 122s. 6d., and for export to France and Italy 
the quotation is still 147s. 6d. 


Furnace Coke. 


There is no disposition to arrange new contracts 
or coke, the present price being quite unremunerative, 
having regard to the enhanced values of coking coals, 
but under existing arrangements the needs of the furnaces 
are being met, though supplies are almost from hand-to- 
mouth. The Yorkshire collieries have already had an 
intimation of an advance of 7s. 3d. per ton in coke prices, 
but up to the time of writing no notice had been received 
as regards Durham coke. It seems probable that an 
advance will be authorised in a day or two, but in the 
meantime 35s. 6d. per ton is quoted for medium furnace 
qualities delivered at the works. 


Manufactured Iron and Steel. 


At the finished iron and steel works there is no 
diminution of the pressure which has obtained for so long. 
Large quantities of shipyard and sectional material are 
still being turned out, but the works are now well forward 
in this department, and are in a somewhat better position 
to cope with the heavy accumulation of orders on Govern- 
ment account, and for innumerable indirect war require- 
ments. Business without a high priority number stands 
little chance of attention. The inadequate supply of 
labour is still a serious source of trouble to manufacturers. 
The export trade is almost solely confined to the Allies, 
the quantities at present going to the Dominions being 
all but negligible. No information is yet to hand regard- 
ing any readjustment in prices in consequence of the 
advances in the prices of fuel. The question is one of 
great importance, for the existing maximum rates, accord- 
ing to the manufacturers, afford but a narrow margin of 
profit, having regard to the constant upward tendency 
in the cost of production. What course the authorities 
will decide to take is nut yet known, but it is generally 
believed that the question will be settled by the granting 
of a subsidy. In the meantime, consumers are keen to 
“get on” at the present rates. The principal quotations 
for home trading are as follows :—Steel ship plates, 
jin. and upwards, £11 10s.; 5/,gin., £11 15s.; fin., £12 ; under 
din. down to*/,,in., £14 10s.; under */,,in. down to din., £16 ; 
under jin. down to %/,,in., £17; steel boiler plates, £12 ; 
stee] ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy 
steel] rails, £10 17s. 6d.; iron ship rivets, £19 10s.; 
common iron bars, £13 I7s. 6d.; best bars, £14 7s. 6d.; 
double best bars, £14 15s.; packing iron, £13 10s.; 
packing iron, tapered, £17; iron ship angles, £13 15s.; 
steel hoops, £17 10s. to £18 10s.; sheets produced 
by steel re-rollers, above 3/,,in. thick, £16; %/,,in. thick 
and under to 16 gauge, inclusive, £16 10s.; under 16 
gauge to 20 gauge, £17 ; under 24 gauge to 26 gauge, £18 ; 
steel rounds, squares, &c., £12 10s. The following are 
nominal quotations for export :—Common iron _ bars, 
£15 7s. 6d.; best bars, £15 12s. 6d.; double best bars, £16 ; 
treble best bars, £16 7s. 6d.; packing iron, £15 10s.; pack- 
ing iron, tapered, £19; iron ship angles, £15 to £15 10s.; 
iron ship rivets, £21 ; steel bars, basic, £16 10s. to £17 10s.; 
steel ship plates, £15; steel joists, £13 10s.; steel hoops, 
£19 to £20 ; steel sheets, singles, £20 ; steel sheets, doubles, 
£22; steel strip, £17 10s. to £18 10s.; heavy steel rails, 
£12 5s. to £13 5s. 


Scrap. 


The outstanding feature in the scrap trade at 
the moment is a decided falling off in the demand for cast 
iron scrap, due, probably, to the fact that there has been 
some discussion about the Government fixing maximum 
prices. Consumers appear to have adopted a waiting 
policy, and as a result, prices have dropped scme 3s. 6d. 
to 5s. per ton. Larger quantities of heavy iron scrap 
are now coming on to the market, but the demand is great, 
and full maximum prices, plus the usual extras, are obtain- 
able. There is a good consistent demand for all kinds of 
steel scrap, with fair supplies, although the latter are much 
restricted owing to the shortage of labour. 


The Coal Trade. 


The new instructions issued by the Coal Con- 
troller restricting the proportions and quantities which 
the collieries are allowed to ship each month to neutral 
buyers have created a great amount of inconvenience in 
connection with already stemmed tonnage, and protests 
are being made by the merchants and collieries affected. 
It is hoped that the instructions may be modified in order 
that due tims may be secured for re-arrangements of 
tonnage. If such a compromise is not arrived at there 
will be unavoidable and abnormal detention of steamers. 
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So far as the trade positidn is concerned, the scarcity’ of 
fuel is in no case eased, but appears to be accentuated. 
The output, while a little improved, is below what might 
have been expected. The quotations on the open market 
are still in the ascendant, and any price.seems to be pos- 
sible. Best steams are more than ever the subject of keen 
competition, Best Blyth and Tyne prime steams are at 
a minimum of 70s., with second steams at 62s. 6d. to 65s. 
Tyne prime gas and superiors are worth 45s. and seconds 
35s., but buyers’ prospects of securing supplies are remote, 
owing to the output showing a steadily declining tendency. 
Durham bunker coals are becoming scarce again, ordinary 
qualities being firmer at 40s. to 42s. 6d. Coke is also 
stronger, but with practically no supplies available for 
neutrals, 50s, being freely offered for any quality. The 
minimum quotations to the Allies are as follows :—Best 
Blyth steams, 37s.; Tyne primes, 36s. 6d.; Tyne prime 
smalls, 27s. 6d.; second steams, 32s. 6d. to 34s.; North 
Northumberland steams, 34s. to 36s. 6d.; North North- 
umberland smalls, 25s. to 27s.; Blyth smalls, 27s.; smithies, 
31s. to 32s.; peas and nuts, 3ls. to 32s.; best gas, 32s.; 
second gas, 30s. 6d.; coking coals, 31s.; coking smalls, 31s.; 
households, 35s. to 37s.; foundry coke, 50s.; gas-house 
coke, 40s.; best bunker coals, 34s. to 34s. 6d.; ordinary 
qualities, 33s. to 33s. 6d.; specials, 39s. Principal quota- 
tions for the home trade are as follows :—Best Blyth 
steams, 33s. 6d. to 36s. 6d.; second Blyth steams, 29s. 6d. 
to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; unscreened 
for bunkers, 27s. 6d. to 29s.; household coal, 26s. 6d. to 
27s. 6d.; best Blyth smalls, 25s. to 26s. 6d.; North North- 
umberland smalls, 25s. 6d:; smithies, 3ls. 6d. to 36s. 6d.; 
peas and nuts, 35s. to 37s. 6d. Durhams, steam (locomo- 
tive), 33s. to 35s.; special Wear gas, 31s. 6d. to 33s.; best 
gas, 29s. to 31s. 6d.; second gas, 27s. 6d. to 30s. 6d.; ordi- 
nary bunkers, 30s.; best bunkers, 31s. 6d.; superior quali- 
ties, 34s.; smithies, 33s. 6d. to 37s. 6d.; peas and nuts, 35s.; 
coking coals, 29s, to 30s. 








SHEFFIELD. 


(From our own Correspondent.) 


The Trade Outlook. 


Ir is sincerely to be hoped that the high standard 
of efficiency, both in quality and variety of work and 
output, to which this district has been raised since the 
commencement of the war, will not be lowered. Those 
who were familiar with Sheffield’s working conditions 
before the fateful August of 1914, could not have imagined 
possible such a change as that which has been effected. 
The whole place has been revolutionised.. As the urgent 
demand for war material rose, and as the variety of require- 
ments broadened, so Sheffield’s ability to meet every need 
became more manifest. Perfection has not, of course, 
been reached, or even approached ; but the whole district; 
in which Rotherham is included, has been so well organised, 
and the efforts made by everyone concerned to respond to 
the country’s need have been so magnificent, that work has 
proceeded as if by means of one vast machine. At times 
the pressure has been very exhausting, but it has been 
willingly borne in the knowledge that it was helping to 
win the war. Moreover, there was the fact that every 
additional works—and millions have been spent in extensions 
and additions—and the expansion of output resulting 
from them meant substantial progress in the work of recon- 
struction in preparation for an expected enormous increase 
of business after the war. Thus the two matters of vital 
importance .were developing simultaneously—the supply 
of war material and the preparation for post-war trade. 
Now, for various reasons, most of them well enough known 
and understood, there seems to be a peril of temporary 
industrial reaction. It is impossible not to notice its 
presence. The “ patchiness” in certain departments of 
the steel trade,to which I have-referred several times of 
late, is becoming something more than that. There is a 
distinct slackness in a number of departments, though 
many continue to run at top speed. 


What Steel Men Hope for. 


The question that is being raised is whether it 
is altogether a wise course to allow any dislocation whatever 
of the machinery which has been brought to such a high 
state of efficiency for the production of war material. The 
Government must be allowed to know best its own require- 
ments, but a huge war like the present is liable to take 
sudden turns, and if necessity unexpectedly arose for the 
Allies’ war requirements, at short notice, to be greatly 
increased, it would be a thousand pities if, for any reason, 
the Sheffield district had not been maintained in that fine 
state of preparedness to which it has undoubtedly been 
brought by the organising experience of four years of war. 
At present it is a real national asset, and I am only 
voicing the feeling in steel trade circles in expressing a 
hope that, if by any means reasonably possible, the 
militaky eall upon skilled man-power may be made a little 
less insistent. There is not the slightest thought of 
hampering the efforts of the authorities, whose position is 
fully appreciated, but it is natural for the manufacturers 
to take the view they are doing. Particularly would they 
like to see some measures of relaxation of the restrictions 
upon oversea business If that could, with safety, be 
done, it would not only be lending tangible support to the 
reconstruction of colonial and foreign trade, enabling 
British manufacturers to ‘‘ get there’ before the general 
scramble which will inevitably follow the signing of peace, 
but it would keep the whole district in excellent trim, 
ready industrially for any possible emergency. Prepara- 
tions for after-war trade ‘are being made here upon a very 
large scale, not only *by.additions to and extensions of 
works, but by the grouping of a number of firms and, in 
several notable instances, amalgamations. Some of the 
latter I have referred:to recently, and rumour is busy with 
four other concerns atleast. It is hoped that the excellent 
position in which the Government finds itself generally for 
steel supplies of a war-like character may not re-act upon 
these reconstruction efforts, which in their way are of 
extreme importance. 


Improving Relations. 
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is the improving attitude of Labour toward Capital. For 
this the Government’s adoption of the Whitley scheme 
and the labours of the Industrial Reconstruction Council 
are largely responsible, also the work of the association 
formed some time ago to bring employers and employed 
together in consultation upon points of difficulty. In any 
case the differerice in the relations is becoming very 
apparent in this district. Labour—the thoughtful ele- 
ments, at any rate—is taking a broader view of the outlook, 
and departmental managers and their assistants are 
recognising more than ever before the important place 
which science and organisation should occupy in every 
well-appointed works of the future. The necessity of the 
standardisation of patterns wherever possible, and the 
installation of labour-saving and output-increasing 
machinery, is being admitted. The old order is changing. 
The great test will be whether, when the time comes, the 
bad old trade union ideas will be as willingly abandoned as 
they should, and ultimately must be. Even the cutlery 
trade is moving forward on the machinery question, 
though, if the war ended just now, it would probably find 
not more than 20 per cent. of that branch of the steel 
trade prepared to face the new order of things which will 
be revealed when the smoke of war has cleared away. It 
is scarcely recognised yet, as it should be, that 90 per cent. 
of the cutlery, and perhaps also of the file trade, machinery 
problems could be solved by Sheffield’s engineers. What 
is wanted is some method of bringing the two interests 
together, and making it worth the engineer’s while to 
tackle the cutlery and file trade difficulties. In the mean- 
time I know of definite cases in which men in official 
positions in both industries are seeking the practical aid of 
the engineering section of the Sheffield University. In some 
instances it has been my privilege to bring the two sides 
together, and there is every ground for hope that this 
spirit of inquiry will lead to excellent results. 


Labour Views. 


, To some extent the proceedings at a conference 
here of delegates representing nearly 20,000 members of 
the Iron and Steel Trades Confederation furnished evidence 
of the attitude now being taken up by Labour towards 
Capital, and in that sense certain of the resolutions 

are of interest to the employing classes. The Confederation 
is an important trades union movement, and the Divisional 
Committee which convened the meeting in Sheffield is 
responsible for the North Midlands‘area. Whilst approv- 
ing of the activities of the Health of Munition Workers’ 
Committee, the conference called upon the Government to 
introduce legislation without delay on the findings oi the 
committee, and to establish a Ministry of Health to enforce 
all necessary measures for a proper standard of social and 
industrial conditions, and to take over the functions and 
powers of the Home-office in respect of Factory Acts and 
kindred legislation, with a view to co-ordination, and a 
State scheme of mutual insurance for industrial accidents. 
One resolution viewed the recent amalgamations of im- 
portant industrial and commercial concerns as “ a depar- 
ture essential to national interests and scientific manage- 
ment,’ but urged that “‘ unless the Government exercises 
control over the powers accruing from these amalgama- 
tions public interests are likely to suffer.” There, of 
course, the cloven hoof is revealed, for by “ public in- 
terests’’ the Confederation obviously means its own 
particular interests. That trade unionism has hitherto 
never cared two straws about “ public interests” has 
always been one of the things that are as plain as a man’s 
nose. There cannot be that close co-operation between 
employers and employed, which is so very desirable and 
even essential to our future industrial prosperity, until 
trade unionists have made up their minds to jettison that 
sort of cant. Like Capital, Labour is out for its own 
interests, and what must now be ascertained is how they 
can both be served with mutual benefit. The natural law 
of supply and demand, aided, if needs be, by some degree of 
official price regulation, would safeguard “ public in- 
terests”’ all right. But should it be found necessary to 
retain it after the war “ official price regulation *’ must not 
be glorified into State control of trade. The iron, steel and 
engineering industries want none of that. If they are to 
develop it must be as trades free from all Governmental 
restrictions, and with unfettered initiative. The resolu- 
tions passed by the Confederation in the opposite direction, 
and in favour of “ the abolition of private ownership in 
land,” were the mere shibboleths of the socialistic element, 
and need not be taken seriously. The emphasis placed by 
the conference upon the necessity of employers doing every- 
thing possible to provide work for discharged soldiers will 
find general endorsement. So far managements have, 
unfortunately, not had the happiest experience with some 
of these men, but the University is taking the matter up 
with a view to affording them a short training for the work 
they choose to turn to, and by this means it is hoped 
they will be given a better chance. 


Round the Works. 


Regarding “ recent amalgamations” referred to 
at the conference mentioned above, the air is charged with 
rumours of coming big developments, but the latest about 
which one can write definitely is the Ruston-Hornsby 
fusion, two of the best known of the agricultural engineer- 
ing group. Although not Sheffield concerns—Ruston, 
Proctor and Co.’s headquarters being at Lincoln, and those 
of Richard Hornsby and Sons at Grantham, with works at 
Stockport—they are both closely associated in many ways 
with this district, for, prior to the war, most of the Lincoln- 
shire engineering firms looked to Sheffield for their steel 
requirements, though whether this will be so to the same 
extent after the war is rather doubtful, seeing that firms 
like Clayton and Shuttleworth had put down, or are 
putting down, steel melting plants of their own. But at 
present business connections are sufficiently strong to 
make any industrial developments at Lincoln, Grantham 
and Gainsborough, and especially in the North Lincoln- 
shire districts of Scunthorpe and Frodingham—where 
John Brown and Co. and the United Steel Companies, 
Limited, have important interests—of very real concern 
to Sheffield steel circles. One distinct advantage in the 
present amalgamation scheme is that it will unite two very 
keen competitors, for both firms have made a great point 
of the manufacture of oil and gas engines. Ruston’s 
directors note that fact in the course of a citeular to their 








One thing which affords a great deal of satisfaction 


shareholders. ‘‘ Oil and gas engines,” they say, “are 








64 


amongst our most important products, and the elimination 
of a strong competitor must put this company in a better 
position to trade after the war, whilst the manufacturing 
facilities of the combined concerns will enable production 
to be organised on & larger scale and with greatly increased 
economy.” The new name of the combination, by the way, 
is to be Ruston and Hornsby, Limited. The general trade 
position in Sheffield will have been gathered from the 
explanation given in the opening paragraph. In other 
directions things continue much as previously reported, 
with unrelaxed activity in certain lines of war mate 

A matter of special interest is the progress being made by 
the Development Committee of the Corporation. One of 
the objects of this body is to attract to the district new 
works and industries, for which a register of suitable sites 
is kept ; but the committee goes further than this, and 
furnishes all kinds of useful information. Its statistics 
show that last year 172,000,000 units of electric current 
were consumed in Sheffield, and 5,041,445,000 cubic feet of 
gas, both items showing enormous increases due to greater 
consumption in works since the beginning of the war. 
The latest Government’ contracts placed here include 
razors, copper, spoons, steel ring fasteners, springs, tires, 
and bar steel, and Ruston-Proctors have a new Govern- 
ment order for oil engines. One firm here has received an 
order from the Salford Corporation for a number of man- 
ganese points and crossings for tramways. 


Iron, Steel, and Coal. 


The market for common irons here is very 
difficult, for no one seems to know exactly what to expect 
with reference to price revision or otherwise, for it is taken 
for granted that a considerable increase will have to be 
made in the quotation for blast-furnace coke. On the 
other hand, the general uncertainty of the industrial out- 
look is having its influence. For East and West Coast 
hematite, however, the position is distinctly easier, and 
deliveries of special low phosphorus qualities, under allo- 
cation, have improved. Plenty of steel seems available. 
In fact, the reduced outputs, and the special allocations to 
London, France and Italy make the market for inland 
‘supplies extremely tight, and reserves are having to be 
drawn upon. Slacks are very scarce, but may become still 
more so shortly, the demand for coke making being on an 
increasing scale. House coals are becoming scarcer. The 
weight of coal raised in the West Riding and Yorkshire 
last year was almost 50,000,000 tons. Best South York- 
shire steam hards are quoted 23s. to 23s. 6d.; best Derby- 
shire hards, 22s. 6d. to 23s.; seconds, 21s. 6d. to 22s.; steam 
cobbles, 21s. 6d. to 22s.; and steam nuts, 2ls.to 22s. In 
house sorts branch is quoted 27s. to 27s. 6d.,and best 
Silkstone 23s. 6d. to 24s. 6d per ton at pit. 








SCOTLAND. 
(From our own Correspondent.) 


The Holiday Season. 


THE annual holidays are now on, and the various 
industries will be practically at a standstill throughout 
the week. It is hoped that a fair re-start may be made 
on Monday next, but a few days will probably elapse 
before things are once again in general working order. 
The few days prior to the stoppage was marked by- in- 
creased activity, in order to produce supplies to carry over 
the holidays, if possible, and also to overtake a portion of 
the arrears of deliveries which have accumulated in all 
branches of industry. Fuel is particularly difficult to 
obtain, and a full resumption may be delayed in conse- 
quence. A great deal depends on how soon the miners 
begin operations, as stocks in hand are now reduced to 
minimum quantities. 


Timber Trade Difficulty. 


A joint conference of coal masters and home 
timber merchants was held in Glasgow a day or two ago, 
to consider the recruitment of men under 23 years of age. 
As a result, a telegram was sent to the Coal Controller, 
pointing out the serious effect this recruitment would have 
on the output of timber. The position of the timber 
merchants is, that, in view of the immediate disorgan- 
isation that will take place if the call to sawmillers and 
haulers is proceeded with, it will be impossible to guarantee 
supplies as was intended. 


Pig Iron. 


The strong demand for hematite grades continues, 
and nothing is now being delivered outside of national 
requirements and consignments to Allies. Foundry 
qualities, too, are almost as difficult to obtain as hematite. 
The holidays will make little difference to smelting 
operations, which will go on as before. 


Approximate Quotations. 


Monkland and Carnbroe are quoted f.a.s. at 
Glasgow, Nos. 1, 140s.; Nos. 3, 135s.; Govan, No. 1, 
135s.; No. 3, 130s.; Clyde, Summerlee, Calder and 
Langloan, Nos. 1, 150s.; Nos. 3, 145s. ; Glengarnock, at 
Ardrossan, No. 1, 140s.; No. 3, 135s.; Eglinton, at 
Ardrossan or Troon, and Dalmellington, at Ayr, Nos. 1, 
145s.; Nos. 3, 135s.; Shotts, at Leith, No. 1, 150s. ; 
No. 3, 145s. per ton. 


Finished Iron and Steel. 


The heavy demand for all classes of material 
continues. Steel works have large Government orders on 
hand, and the flow of business from Admiralty sources has 
been continuous of late. For ship and tank plates, as well 
as structural sections for shipbuilding and general en- 
gineering purposes, there has been no lack, and outputs 
are sorely taxed. The dearth of labour at the sheet mills 
is restricting production, and though raw materials are 
more plentiful, few of the mills are running full time, 
owing to the recent comb-out. Malleable iron makers 
have experienced an unusual rush for certain sections 
durmg the past few days. Rollings in light rails, too, for 
Army requirements have been heavy, and business in 
agricultural and mining sections has been brisk. Machine 
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tools are in constant request. Tube makers have plenty 
of national work, and are doing very little general work. 


Coal. 

Nothing has occurred to change the course of 
business in the Scotch coal trade, the outstanding feature 
of which is still the preponderance of orders over deliveries. 
Inquiries for all classes of fuel are as fully maintained as 
ever, and collieries are hard pressed to prevent arrears 
accumulating further. Industrial concerns are finding it 
increasingly difficult to obtain the necessary supplies, 
while household consumers are even worse off. Admiralty 
orders are very steady, and ordinary shipments are main- 
tained, and consignments for neutral consumers are realising 
high prices. The aggregate shipments from Scottish ports 
during the past week amounted to 166,437 tons, compared 
with 168,456 in the preceding week, and 163,779 tons in 
the corresponding week of last year. Ell coal is quoted 
f.o.b. at Glasgow, 32s. 6d. to 35s. ; splint, 35s. to 37s. ; 


navigation, 37s.; steams, 34s. 6d.; treble nuts, 30s. ; 
doubles, 29s.; singles, 28s.; best screened navigations, 


f.o.b. at Methil or Burntisland, 36s. to 38s. ; first-class 
steams, 35s. ; third-class steams, 3ls.; best steams, f.o.b. 
at Leith, 32s. 6d.; secondary qualities, 31s. 6d. per ton. 
These peices. are only applicable to France and Italy, and 
include the 2s. per ton increase granted by the Coal Con- 
troller as from the 8th inst. For neutral consumption it 
is reported that the following prices have been paid in 
the open market :—Best ells, 45s. to 50s.; best Fife, 
60s. to 65s.; third-class Fife, 50s. to 52s, 6d.; best 
Lothians, 60s. to 65s. ; second Lothian, 55s. to 60s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Conciliation Prevails. 


A FURTHER illustration of effective conciliation 
work is provided by the war bonus revision achieved by 
representative employers and workmen in the South 
Wales Siemens steel industry. For a long time past the 
example of this industry, coupled with that of the tin-plate 
trade, both in the western district of South Wales, has 
been one that might well be copied by masters and men 
in other industries in adjacent areas, but the first 
desideratum is the right “atmosphere,” and it is in 
cultivating this that the Siemens steel and tin-plate trades 
have been so fortunate. The meeting which arranged the 
new war bonus rates was between the South Wales 
Siemens Steel Manufacturers’ Association and the Iron 
and Steel Trades Confederation, and was held at Swansea. 
Mr. Herbert Eccles, of Briton Ferry, president of the 
Manufacturers’ Association, being in the chair. A claim 
was made by the men for a 25 per cent. increase in the 
bonus, and after a full discussion, agreement was reached 
on the following terms :—Men earning up to 20s. an advance 
of 10 per cent., bringing the bonus up to 62} per cent.; 
men earning 20s. ld. to 30s. an advance of 22} per cent.— 
in which is merged the 10d. awarded labourers by the 
Committee on Production—bringing the bonus up to 
95 per cent.; men earning 30s. ld. to 40s. an advance of 
17} per cent., bringing the bonus up to 85 per cent.; men 
earning 40s. to 50s. an increase of 124 per cent., bringing 
the bonus up to 75 per cent.; men earning 50s. Id. to 60s. 
an increase of 10 per cent. bringing the bonus up to 
70 per cent.; men earning 60s. ld. to 70s. an advance of 
5 per cent., bringing the bonus up to 55 per cent.; men 
earning 70s. 1d. to 100s. an advance of 2} per cent., bringing 
the bonus up to 45 per cent.; men earning over 100s. an 
advance of 2} per cent., bringing the bonus up to 424 per 
cent. 


Newport Water Supply. 


Newport carried the borough water extension 
scheme a stage further on Monday, when a special meeting 
of the Town Council fully discussed in private the three 
proposals put forward for augmenting the present supply. 
First in point of importance is the Talybont scheme, 
whereby ample storage would be secured from the water- 
sheds of Breconshire, and Mr. Hill—Messrs. G. H. Hill and 
Sons, engineers—attended and expounded this proposal, 
which is estimated to cost three-quarters of a million 
sterling. Alderman Parry, chairman of the Waterworks 
Committee, defined the position with regard to the 
negotiations for the purchase of water from the Merthyr 
Corporation, and also with the Great Western Railway 
Company as to a supply from the Severn tunnel. 
Eventually, it was decided to recommend the Corporation 
to apply for parliamentary powers to proceed with the 
Talybont scheme. 


A Loss to the Engineering Profession. 


The engineering profession in South Wales has 
suffered a considerable loss by the death, which occurred 
in a London nursing home a few days ago, following an 
operation, of Mr. George Hann, of Aberdare, second son 
of Mr. E. M. Hann, managing director of the Powell 
Dufiryn Coal Company, Limited. Mr. George Hann, who 
assisted his father in the supervision of this great under- 
taking, had a distinguished career on the mining side of his 
profession, being largely responsible for the fine equipment 
of the Powell Duffryn Collieries both in the Aberdare and 
Rhymney Valleys. To this and kindred tasks he devoted 
the whole of his time and energies, public life and public 
honours having no attractions for him, and his death, at 
the early age of forty years, is lamented by the whole 
mining community, which alone could truly appreciate 
his life and work. 


Technical Education and Research. 


Business men at Cardiff and Swansea, in con- 
junction with local authorities, are co-operating effectively 
in the promotion of the big scheme of technological 
education and research in South Wales and Monmouth- 
shire. At a meeting held at Cardiff on Tuesday night, it 
was decided to proceed on the lines recommended by the 
Royal Commission on University and Higher Education in 
Wales, and a committee, consisting of Mr. Joseph Shaw, 





K.C., Mr. T. J. Callaghan, Mr. F. W. Gilbertson, Sir W. 
Seager, Mr. F, Shearman and Mr. C. H. Eden, were 
authorised to draw up a working scheme, and also to 
draft proposals for raising the necessary funds, of which 
it is hoped £50,000 a year will be secured from the industries 
in the area. On Wednesday, Lord Glanely—formerly 
Sir W. J. Tatem, the well-known shipowner—forwarded 
to the president of the South Wales University College 
a cheque for £25,000 towards the erection of a chemica} 
laboratory at the college. 


Current Business. 


There has been no material change in the coal 
market during the past week. Outputs, though somewhat 
improved, are still considerably below requirements, 
chiefly because of the ravages of influenza among the 
colliers. At many mines not less than 36 per cent. of the 
workmen are laid up, and the estimated fall in output 
from this cause throughout the coalfield is put at 20 per 
cent. The authorities are keeping a tight hold on supplies, 
so that with the reduced output the coal available for the 
general market is very limited. The shipping tonnage 
position continues to be fairly well maintained. 

LaTER. 
There has been no alteration of market conditions, and 
business continues to have a very restricted character. 


Schedule Prices (Fixed for France and Italy, Minima for 
Neutrals). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best drys; 
37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 28s. 6d., 
washed smalls, 29s. 6d.; best Monmouthshire Black Vein 
large, 37s.; ordinary Western Valleys, 36s.; best Eastern 
Valleys, 36s.; seconds Eastern Valleys, 35s. Bituminous 
coal: Best households, 40s.; good households, 37s. 9d.; 
No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. 2 Rhondda 
large, 34s.; through, 29s. and 30s. 6d.; smalls, 24s. and 
26s.; best washed nuts, 37s.; seconds, 35s. 6d.; best 
washed peas, 34s. 6d.; seconds, 33s. 6d. Patent fuel, 37s. 
(6d. extra for France and Italy). Coke, 54s. 6d.; pitwood, 
ex ship, 65s. 


Newport. 


In Monmouthshire the position is probably worse 
than in the Cardiff district, influenza being rampant 
in the mining valleys. As a result the coal production is 
extremely low, and in addition, the annual exodus of men 
for their summer holidays has already begun. The result 
is that the coal supplies reaching the port are so short 
that the release of parcels for private account is quite 
impossible. Unfortunately, there is little hope of an early 
improvement in production. Schedule prices :—Steam 
coal: Best Newport Black Vein large, 37s.; Western 
Valleys, 36s.; best Eastern Valleys, 35s.; other sorts, 35s.; 
steam smalls, 25s. to 27s. Bituminous coals : Best house, 
40s.; seconds, 37s. 9d.; patent fuel, 37s.; pitwood, ex ship, 
65s. 


Swansea. 


At Swansea the coal market is slow, the anthracite 
department being particularly so, and in not a few cases 
the quantities available are in excess of requirements. 
Large sorts show no improvement, being in poor request, 
and the market for cobbles and nuts presents no material 
alteration. On the other hand, the call for steam coals, 
especially the large sorts and better grades, is more 
satisfactory, and the other qualities are in slightly better 
demand. Schedule prices :—Anthracite: Best breaking 
large, 37s.; second breaking large, 36s.; third breaking 
large, 34s. 6d.; Red Vein large, 32s. 6d.; machine-made 
cobbles, 46s. to 49s. 6d.; French nuts, 46s. to 49s. 6d.; 
stove nuts, 46s. to 49s. 6d.; beans, 38s. to 42s.; machine- 
made large peas, 27s.; rubbly culm, 18s. and 20s.; duff, 
13s. 6d. and 15s. 6d. Steam coal: Best large, 37s.; 
seconds, 34s.; bunkers, 29s. and 30s. 6d.; smalls, 24s. and 
26s. Bituminous coal: Through and through, 34s.; 
smalls, 31s. Patent fuel, 37s. 


Tin-plates. 


The tin-plate market is well maintained, prices 
being firm at the Ministry maximum . In fact, 
makers’ order books are well filled over the next few 
months ; consequently, there is not at the moment much 
booking of new business. Home orders are abundant, and 
upon these the works are now principally engaged. 
Quotations :—Block tin, £365 per ton cash; £364 per ton 
three months; copper, £122 per ton cash; £122 per ton 
three months. Lead: Spanish, £29 10s, per ton. 
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FORTHCOMING ENGAGEMENTS. 





FRIDAY, JULY 26rn. 


Junior Institution oF Enoringerers.—At the Institution 
Rooms, 39, Victoria-street, Westminster, 8.W.1. Lecturette 
to cadets and others on ‘“‘ Motors for Commercial Vehicles.” 
7.30 p.m. 


SATURDAY, JULY 27ru. 


Junior INSTITUTION OF ENGINEERS : NortH Kent Section.— 
Visit to Imperial Paper Mills, Limited, Bycliffes, Gravesend. 
2 p.m. 

JuNIOR INSTITUTION OF ENGINEERS: NortH KENT SECTION. 
—Gravesend Central Station (downside). Visit to Imperial 
Paper Mills, Limited, Bycliffes, Gravesend. 1.50 p.m. 


Roya Sanirary Instrrutre,—The Council Chamber, Town 
Hall, Ipswich. Discussions on ‘‘ Housing. from the Point of 
View of Economy in Planning and Construction,” opened by. Sir 
Henry Tanner, C.B., and ‘‘ The Provisions of Maternity Homes,” 
opened by Mr. A. M. B. Pringle. 11 a.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





SamMvuEL DENISON AND Son, Limited, of Hunslet Foundry, 
Leeds, have opened offices in London at 28, Victorte-areys, 
Westminster, S.W. 1. 
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THE LECLAIRE CANAL ON THE MISSISSIPPI 
RIVER. 


‘Tue Leclaire Canal, now under construction along the 
Towa shore of the Mississippi River, is part of the works 
for maintaining a 6ft. navigable channel from St..Paul to 
St. Louis. It is about four miles long and will provide a 
slack-water channel through the Rock Island rapids, giving 
a depth of 6ft. even at low-water stages of the river, while 
at present navigation has to follow an irregular channel 
having only 4ft. of water. The canal is formed by a 
longitudinal dyke about 300ft. from the shore and practi- 
cally parallel with it. The lower end utilises an island 
and will be closed by a dam extending from the island to 
the shore. In this dam will be a lock 80ft. by 350ft., 
corresponding with existing locks at Minneapolis—the head 
of navigation, and at Moline—below the canal—where a 
similar canal was built some years ago. The lock will 
have steel gates, electrically operated. 

For two miles at the upper end the canal dyke will be 
submerged when the river is 6}ft. deep, but for the rest of 
the distance it will be carried up above high-water level. 
‘The dyke is built of loose rock. The plan of construction 
is to enclose the. first two miles within a cofferdam, and 
then excavate the channel to the required depth and 
width. The longitudinal portion of the cofferdam will 
form the permanent dyke, the end portions being removed. 
The remainder of the dyke will be built by dumping loose 
rock in the water. The closing dam and lock at the lower 
end will next be built. Finally, the channel will be 
straightened and the approaches excavated to give the 
required depth. 

The cofferdam is 8680ft. long, and is believed to be the 
longest cofferdam ever built. It was completed in 
November, 1916. Its width is made equal to its depth, being 
varied with changes in the elevation of the river bed. It 
encloses. a space averaging 430ft. in width. This large 
enclosed space was unwatered partly by means of a suction 
or hydraulic dredger moored on the outside. The main 
part of the work was done by an electrically operated 
18in. centrifugal pump with 100 H.P. motor, placed on a 
raft floating on the inside. Current is obtained from an 
electric railway in the vicinity. 

The cofferdam is built of timber cribbing, with sand and 
gravel filled into it, and loose rock banked up on the outer 
or river side. As the river bed is mainly solid rock, the 
box type of crib was employed. It is sheathed with 
vertical pais. 2in. by 12in., held by waling timbers 
ranging from 8in. by 12in. at the bottom to 4in. by 6in. at the 
top of the crib. These timbers are 16ft. long, scarfed 2ft. 
at each end, and have tie-rods, 7ft. apart, at the middle and 
ends. To give the proper spacing of the wales, planks 
were put on the crib with holes bored for the tie-rdds. 
The wales were then sunk to place by a timber cap loaded 
with steel rails. 

The crib was held in position by lines led to a row of 
barges, which in turn were held in position by steel cables 
attached to eye-bolts set in holes drilled in the river bed. 
As the work progressed, each rear boat was cast loose and 
moved down-stream to take its place at the head of the 
line. The framing of timbers and cutting of plank was 
done with an electrically driven swing saw, and holes for 
the tie-rods were bored with electrically driven augers. 
The material was loaded on platform wagons by a loco- 
motive crane, the train being then run out on a timber 
trestle or pier extending out into the river. From it the 
material was loaded into barges, which were towed along- 
side the work. 

The filling is a rather fine sand, which is fairly water- 
tight, but is too light in weight to give much stability. 
Two derrick boats with grabs were used to place the filling 
in the cribs. The first boat fills to the water level, making 
the crib stable ; the second boat fills to the top of the crib. 
A line of rails was laid on the completed cofferdam, and 
side-tipping wagons dumped loose rock on the outside. 

The depth of rock excavation for the channel in the 
cofferdam was not more than 5ft., andit was thought that 
the drilling could best be done by pneumatic hand drills 
or “ jack-hammers,” supplied by portable petrol-driven 
compressors. The surface of the rock proved to be so 
rough and irregular that moving the compressors was a 
tedious job, and time was lost in blocking them in position. 
The three compressors were therefore placed on a barge 
moored outside the cofferdam, the air pipes being led over 
the work. The rock was brittle and seamy, many of the 
holes clogged and others could not be cleaned out. Work- 
ing in this way the maximum progress was 40 lineal feet 
of holes per day. 

To expedite the work, two steam drills with the cylinders 
carried in frames like pile-driven hammers, as used in 
submarine work, were taken from a drilling barge and 
erected on a railway platform wagon. Boilers, pumps, 
coal bunker, and water tanks were mounted on this car, 
making a complete drilling plant. These drills were much 
more powerful, and being handled by winding engines 
they could be withdrawn easily in spite of fragments of 
rock and gravel falling into the holes. It is true that the 
holes were larger than was necessary for the work, but their 
size permitted the use of a lin. wash pipe to clean out the 
holes before placing the charge. The drilling wagon 
travelled on rails, which were removed from the rear and 
replaced ahead as the machine advanced. 

For the permanent dyke, the rock was placed partly from 
barges, the filling with sand being effected by means of 
dipper dredges. On this filling a line of rails was laid for 
trains of side-tipping cars of 12 yards capacity, the bodies 
of which were tipped by compressed air cylinders. 
Another method of working was to run smaller side- 
tipping wagons on to barges fitted with rails. These 
barges were towed to position and the wagons tipped. 
Timber aprons carried the contents clear of the deck of 
the barge. ; 








Amone other changes which the war will bring will be 
cleaner, better business. Men cannot serve in the great 
cause without losing some of the littleness.of the past. 
And in the new day that is coming, says the Iron Age, 
the periodical, whether it be trade paper, newspaper or 
magazine, which has established itself on a solid rock by 
maintaining high ideals need not fear even severer tests 
than those to which it has been subjected in the past. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
addrese of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification ie 
without drawings. 

Copies of Specifications be obtained at the Patent-office 
Sale Branch, 35, Southampton sullabigs, Chancery-lane, W.C., 
at 6d. each. 

The date firet given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification, 


INTERNAL COMBUSTION ENGINES. 


108,304 (7886 of 1917). June Ist, 1917.—PisToNs, Chevrolet 
Motor Company, 600, West 57th-street, New York (assignees 
of Arthur Charles Mason and another, Flint, Michigan, 


THE object of this invention is so to construct a piston that it 
will be capable of expansion due to the heat in the cylinder of an 
internal combustion engine. To this end the inventor constructs 
a piston in combination with a cylinder having @ circular cross 
section, the skirt of the piston being substantially elliptical in 
horizontal cross section, the minor axis being in line with that of 
the piston pin, and the major axis being perpendicular thereto, 
as shown in Figs. 1-3. The ring groove flanges and the piston 
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Fig. 2. Fig. 3. 


head are substantially circular in cross section, the diameters of 
which are slightly less than the length of the minor axis of the 
section of the skirt. The diameters of the ring groove flanges in 
practice grow gradually less from the flange nearest the skirt to 
the head of the piston. In practice a piston, the skirt of which 
has a major axis equal to 3.685in., is provided with a minor axis 
of .003in. to .005in. less in length than the major axis. The 
inventor finds that a very efficient construction is to cause each 
radius of the minor axis to be .002in. less in length than the 
radius of the major axis.—June 3rd, 1918. 


DYNAMOS AND MOTORS. 


116,481 (3575 of 1918). June 29th, 1917.—Imerovep CooLine 
Means For Dynamos, John Wesley Burleigh, Homecroft, 
Highbridge-road, Burnham, Somerset. 

In this invention the means of dissipating the heat engendered 
by the operation of the machine is carried by a casing that is 
adjustable round the machine, with the object of facilitating the 
fixing of the machine in different positions. Figs. 1 and 2 
represent a dynamo without and Figs. 3 and 4 with the casing 
mounted thereon. A A are the two end bearing brackets. They 
are provided at the parts which come against the yoke B with 
two parallel radial flanges C, D that are spaced apart, and are 
united around a portion or portions of their peripheries by webs 
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E. Radial openings F are thus formed by and between the 
flanges and the ends of the webs. G is a band of metal which 
encircles the flanges and is seated thereon, thereby forming a 
casing. The casings are each provided with a port H, and to the 
port heat dissipating means of any suitable construction is 
attached. The ings G are not fixedly, but adjustably, 
mounted on the flanges, and in Fig. 3 bolts J are shown which are 

through the casing into the webs, It will be understood 
that if the bolts J be withdrawn the casings will be free, and can 
be rotated on the flanges and secured again in another position.— 
June 13th, 1918. 





AERONAUTICS. 


116,363 (8396 of 1917). June 12th, 1917.—LanpinG DEVICES 
FOR AEROPLANES, Cecil Lawrence Pashley and another, 
Badminton-road, Balham, London. 

This is a landing indicating device for aeroplanes to intimate 
to the pilot when he is within a known distance from the earth, 
and comprises a pivoted ground arm A connected by means of a 
Bowden wire B with the movable part C of an indicating device, 
this movable part receiving movement in accordance with the 
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angular position of the arm to indicate the dist from the 
ground. The horizontal pivot pin D of the ground arm is 
carried between side plates E extending from a turntable 
angularly movable about a vertical axis carried from the landing 
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chassis to permit the ground arm to accommodate itself to any 
lateral drift of the hi A segmental guide F is provided 
on one of the side plates to receive and support the tension wire 
of the Bowden connection as the ground arm is angularly moved 
about its pivot.—June 12th, 1918. 


116,364 (8398 of 1917). June 12th, 1917.—BaLancina 
ARRANGEMENT FOR AEROPLANES, Hugh Robertson Ritchie, 
116, Deacon-road, Kingston-on-Thames. 

This is a device for preventing side-slipping of aeroplanes. 
One or more rings are secured to the tail plane and mounted to 
rotate on rings fixed to the fuselage, and the tail plane is arranged 
to be operated by means of the usual rudder bar. To prevent 
the rings becoming jammed plates are fitted to the sides of each 
pair of rings. The tail plane is rigidly fixed to the outer ring or 
rings, so that it moves with them. The invention is to be 
in conjunction with, and not in place of, a vertical rudder. The 
control of the tail plane and elevator is effected by stranded cable 
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from projections on the outer ring to the rudder bar through 

pulleys, and the rudder bar is suspended at its centre by gimbals 

to give a perpendicular movement on each side of its centre to 
actuate the tail plane and elevator, as well as fore and aft move- 

ment, controlling the vertical rudder by the pilot’s feet. Fig. 1 

represents an end elevation of an aeroplane in flight, with the 

wings banking or heeling over to left and the tail banking or 
hi ang © Det: Fig. 2 shows a plan of the same ; Fig. 3 shows 
the tail in side view ; Fig. 4 shows the machine in side view with 
the ri applied to the tail; Fig. 5 shows a cross section of 

Fig. 6 ; Fig. 6 shows an enlarged view of the rings applied to the 

tail. Outerrings A carrying the tail plane and elevator B rotate 

on inner rings C fixed to the machine. The guide plates are 

shown at D.—June 12th, 1918. 

116,463 (17,835 of 1917). December 3rd, 1917.—AEmROPLANE 
PROPELLER, August Schmuker, 261, Gladstone-avenue, 
London, N. 22. 

This invention relates to laminated propellers for aircraft. 
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Fig. 5. Fig. 4. 


Fig. 1 is a side view of the central portion of a propeller con- 
structed in accordance with the invention. Figs. 2 and 3 are 
side views of the two halves as they appear when the propeller 
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is built up by connecting eoparate half propellers. Fig. 4 is a 
plan view of one half, and Fig. 5 an end aon of Fig. 4. The 
MW sotm of Hy 





usual —_. the lamine A being formed at their inner ends with 
segmental projections C shaped to fit segmental projections D 
of the lamine B, the projections C, immediately above one 
another of the lamine and projections D of the lamineg B, 
extending oppositely so that the meeting surfaces of the half 
lamine forming one full length lamina lie at an angle of about 
90 deg. to those of the lamina immediately above or beneath, 
As shown, the segmental projections are so shaped as to provide 
when fitted together a central E for the propeller boss. 
The lamin are glued together in the usual way, and may be held 
together in addition by annular metal discs F fitting in grooves G 
in the outer laminz, and secured by bolts H passing through 
holes in the laminze.—June 13th, 1918. 


MEASURING AND TESTING INSTRUMENTS. 


116,385 (9612 of 1917). July 4th,.1917.—Device ror Measur- 
ING THE VELOCITY OF A FLUuID, Illtyd Williams, Physics 
Department, University of Bristol. 

This is a method of measuring the velocity of a fluid, and the 
velocity of a body through a fluid, depending on the indications 
of a sensitive galvanometer connected to one or more thermo- 
couples, which indicate temperature difference at two points 
or regions in the path of a fluid moving over an electrically 

heated conductor immersed in the stream of the fluid. In Fig. 1 

A is a glass tube in which several thin inum wires, such as B, 

are mounted at right angles to the axis of the tube.. The wire is 

welded at each end to a short, thick platinum wire C, and the two 
thick wires C are fused into the cylindrical glass tube A. Alter- 
nate wires are placed at right angles. These wires are connected 

up in series with one another. Their ends can be connected to a 

constant source of potential difference ; an ammeter W, and a 
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regulating resistance R are also placed in the circuit. At Dand 
E platinum wires are fusedintothetube. Ifthe tube is wide the 
wires to be inserted at D and E can first be fused into glass tubes, 
and then these tubes are fused into the main glass tube, as shown 
at X Y—Fig. 2. Thermocouples, which may be of copper and a 
copper nickel alloy, are soldered to the outer ends of the platinum 
wires fused in at D and E, in Fig. 1, or at X Y in Fig. 2; the 
inner ends of these two platinum wires are exposed to the fluid. 
In this way the soldered junction and the couple leads can be 
protected from any corroding action exerted by the fluid. Two 
or more such couples can be connected in series with a suitable 
galvanometer to indicate the temperature difference-between D 
and E. The urrangement proposed is shown in detail in Fig. 3.— 
June 13th, 1918. 


116,403 (11,155 of 1917). August 2nd, 1917.—INsTRUMENT 
FOR MEASURING TORSIONAL VIBRATIONS OR VARIATIONS 
or Anautar Vetociry, The M. L. Magneto Syndicate, 
Limited, Victoria Works, West Orchard, Coventry, and 
another. 

This device is particularly applicable to the testing of aero- 
neutical engines. A light hollow steel spindle A is provided with 
@ fla. B i attachment to an engine shaft. On this spindle 
is freely mounted a heavy bronze weight C of cylindrical form. 
The two parts are cc ted by | ted springs D. The 
connection between the springs and the spindle is effected 
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through a flange E secured to the spindle, the flange having 
attached to it a sleeve F engaged by the springs. An annular 
index ring G on the flange co-acting with an index ring H on the 
weight seryes to indicate relative motion. When theinstrument 
is rotating the spindle will receive the motion of the shaft, whilst 


A and B of substantially half the 


lateral play of the collar A. Projecti 
of the 

sliding roller-fitted jaws B in the forward member, which studs 
extend into holes O jn the rear face of the forward member A. 





observe this a str method is preferably “em 


with the rotation of the shaft, the interval at which the spar 
is carried on, and rotatable with, the flange E 


N is connected, as shown, to the flange E. 


ot 





Th 
rotating the 





e 4 
pindle A.— June 13th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


Grange, Darlington. 


flanges. The machine 


round necks C to suit bearings fitted in standards or housings. 
These shafts between the necks are of square section D, 



































discs can be adjusted longitudinally on the shafts to correspond 
‘with the depth of flanges of any section or girder. Distance 
pieces G circular in shape and varying in thickness are used to 
secure the desired distance apart of the discs. These distance 
pieces are slotted as at H from one edge to the centre, so that 
they may slide edgeways on to the square section. Midway on 
the shaft there is a collar J which is perfectly rigid, the diameter 
of which is ter than that of the shaft, and equal to the 
di ter of the dist, pieces G. Holes K are drilled through 
the collar, discs and distance pieces through which bolts pass to 
hold them together.—June 13th, 1918. 


116,402 (11,037 of 1917). July 31st, 1917.—Worx CenTrRING 
Device, Lionel George Caunter, Eversholt Lodge, New 
Barnet, Hertfordshire, and another. 

_ This work centring device embraces a collar A with radial 

jews B carrying rollers C. - These slides can be moved in or out 

so that the rollers can be caused to grip and rotate on circular 
work. The collar hasashank D on whichis the spring J, whichis 

held by means of the screwed collar E.. The collar has also a 

drill-earrying device F. H is the holder, and K is a shank 

screwed into the holder. Between D and K is a ball M which 
takes the thrust of the drill, and permits a certain amount of 
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from the forward face 


older H are studs N arran; intermediately of the 


These holes O are a loose fit for the studs N, ‘so that a certain 
amount of play is provided between the studs fixed to the 
stationary holder H and the holes in the head into which they 
project. A limited amount of aero wan relatively to the 
stationary member H is thus afforded the forward or guiding 
member and the angular Jateral movement about the axis of 


recurring variations of angular velocity or angular vibrations of 
the shaft will produce a motion relatively to the weight. To 


ployed. This.is carried out by a spark produced a Aap reapa re d 
occurs being variable over any desired range. Preferably the 


spark gap s 
Secured to the flange is an insulating sleeve J carrying a slip ring f 
K, to which high ténsion current can be supplied in any con- pa steam boil pee ner! 
venient manner. -From thisring current is taken to the insulated | * ough the jacket D. The steam supply pipe F is surmounted 
high tension electrode L by a metal strip M ; the other electrode 
The latter part also 
carries a cam ring O which operates.on a contact lever mounted 
on a central stationary member P secured to a spindle Q, which 
is supported on the hollow spindle, but does not rotate with it, 
the spindle being held by any convenient means. The contact 
breaker lever and the part P are connected to the primary 
circuit of ap induction coil, By the action of the cam ring O the 
circuit is interrupted once in each revolution of the hollow 

indl i at which the break occurs is varied by 


116,374 (8876 of 1917). June 20th, 1917.—MacHINE For 
Surrtmne Roitzep Sections, John Frederick Wake, Polam 


This is a machine for dividing rolled sections of iron or steel, , ao 
and is specially adapted for slitting girder sections having deep Sek ee 
and details are shown in Figs. 1-7. In as 7 
place of ordinary rolls, forged or cast shafts B are provided with 


machined to take two dise cutters E on each with square holes F 
shaped to closely fit the square section D of the shafts. These 





MISCELLANEOUS. 


116,413 (12,010 0f 1917). August 21st, 1917.—Sream Receiver 
= DRYER, Otto Estner, 14, Moltkestrasse, Dortmund, 


This exhaust steam dryer comprises a dome-shaped receptacle 
A with inlet and outlet passages B, C for connecting up toa flue 
, 80 that the gases of combustion are conveyed 


N°116,413 
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by a distributing device G provided with curved vanes to dis- 
tribute the steam in a tangential direction against the inner walls 
of the dryer. The steam flows upwards, as shown by the dotted 
lines, and finally escapes through the pipe H.—June 13th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for Tar EnGtngER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 





On each of two of the patents given below £11, and on each 
of the remainder £5, have been paid in renewal fees. 





No. 16,563/13.—Typewriters ; ink-ribbon mechanism. In ad- 
justable throw vibrator mechanism, the vibrator is driven by a 
lever suspended on the oscillating frame of the universal bar and 
controlled by an adjusting device mounted on the fixed frame- 
work, the arrangement decreasing the inertia of the universal 
bar as com; with arrangements in which the adjusting 
device is moved by the universal bar. Allgemeine Elektricitats 
Ges,, Berlin. Dated July 29th, 1912. 


No. 16,726/13.—Aerial warfare. Consists in controlling the 
firing mechanism of mounted on aerial machines and 
discharging through the propeller, by a device coupled with 
the propeller in such a way that the gun can only be fired when 
no =" blade is in front of the muzzle of the gun. Schneider, 
F., Berlin. 


No. 16,738/13.—Dyeing g@pparatus. A regulating device 
which enables an adjustment to be made before starting the 
machine, whereby, before the beginning of a period in which the 
hanks are lifted, and turned, a predetermined intermediate 
period is provided during which the hanks are only lifted. 
Niederlahnsteiner Maschinenfabrik Ges., and Hahn, P., Germany. 


No. 16,801/13.—Small-arma ; breech actions, sliding breéch- 
block. Relates to aut ti in which, upon discharge, 
the bolt head is able to move Back a short distance to impart 
ene to a momentum block which effects the unlocking. 
Krnka, K., Lower Austria. Dated August 26th, 1912. 


No. 16,838/13.—Composition fuels. Coke dust or cinders are 
agglomerated with oil-gas tar as a binder, and if desired with 
wood waste, sawdust, or shayings, and soot deposited in making 
oil-gas. Briquettes are Ided under 100 atmospheres, the 
thin oil-tar displacing air from the coke. Cinders taken from 
locomotive omelie boxes are suitable. Ninety-four parts of coke 
dust and six parts of oil-gas tar may be used, or nine parts of 
wood waste and three parts of oil soot may replace the same 
proportions of coke and oil-tar. Alexander, J., Germany. 


No. 16,855/13.—Emptying sacks, &c.; treating feathers. 
Relates to apparatus for emptying or filling sacks by pneumatic 
means, and more particularly to the suction and delivery nozzles 
of such apparatus. Wallmeyer, A., Germany. 


No. 16,929/13.—Furnaces ; down-draught furnaces ; linings. 
A casing or lining for down-draught furnaces consists of a 
number of continuous pipes lying close together and forming a 
closed system, in which the same cooling fluid constantly 
circulates. The use of a refractory lining in the feed shaft and 
flue is thus avoided, while the lining of the combustion chamber 
may be relatively thin. Loewenstein, Karl Prince Zu, Germany. 

















Worxman’s TrmE AND Batance Boox.—We have received 
from Mr. W. F. Chalker, of 64, Coppleston-road, E. Dulwich, 
a copy of a book in which the workman, foreman, or manager 
may keep account of jobs. It contains a number of sheets ru ed 
in columns, one for the order number, one for the piece-work 
number, another for the name of the job, another for the hours 
worked, and so on. The book is of small size, so that it may slip 








the weight will take up the average mot quently any 





the bell L is not impeded by the studs from the holder.— 
June 13th, 1918. __ : : 


into the pocket, and it is to be purchased from the compiler for 
one shilling. ; ; ; : 
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Admiralty. 


DEPARTMENT OF EO TRICAL 
ENGINEERING. 


‘TRICAL DRAUGHTSMEN REQUIRED, with ex- 
perienve either in Machine and Control Gear Design or General 
Ship E! ectrical Installations, 

ply, giving details of experience, stating age, salary re- 
‘and whether at liberty to accept Admira ty appoint- 
ment, and forwarding copies of recent testimonials to 
DIRECTOR of ELECTRIAL ENGINEERING, Admiralty, 
at G jeorge- -street, London, 8.W. 468 « 


a3 N 


HYDRAULIC SU PERINTENDENT REQUIRED to take 
charge of Dock Hydraulic Installation in Norfolk. 

Applicants must be thoroughly trained practical Mechanical 
Engineers, with experience in the supervision and operation of 
slow speed steam-driven hvdraulic pumping engines, Lanca- 
poilers and accumulators, also in the maintenance of 
essure mains, bydranlic cranes and general orig erp 

rautic 





Great 





orthern Command. 
ESTABLISHM) be ENGINEER 


shire 

vh-p 
a oe rience in the operation nee maintenance of hy 
packi ng presses an 8 will be 

Salary £4-£5 per week, according to experience and ability. 

Applications from ineligible or Jow category mep, stating 
ace, qualifications and experience, and accompanied by co) on 
of recent testimonials, should be forwarded as soon as possibie, 
marked “Hydraulic Superintendent” on envelope, an 


asdressed 3 CHIEF ENGINEER, 








The University of Sheffield. 


SESSION 1918-1919. 
Vice-Chancellor : mw 4'y F; H., D.Eng, D.Sc., 
M. Inst. C.E., J.P. 
DEPARTMENT OF APPLIED SCIENCE, 
as 7 § 
FACULTIES OF ENGINEERING AND 
METALLURGY. 

PROFESSORS IN THE DEPARTMENT. 

Mechanical Engineering 


Metallurgy ae Se, o ARNOLD, D.Met., F.K.S. 

Mining TIAL e RMSTRONG, M.Sc., 
A i. ios CE. 

Applied Chemistry. L. T. 0 A, M.Sc. 

Ma! — itics A. H. ¢ eT AHY, M A. 

ys 8 R. ot! a = 

Chesletzy . W, P. NE, D 8c, F.R.S. 

Geology , on 7 he FEARNSIDES, M.A. 

Electrical Seduietes a a. ey CRAPPER, B. Eng., 

Civil Engineering .. J. HUSBAND. B. “B. Bog. >» wa 
eo . (Lect 

Glass Technology .. .. .. E. TURNE R, D.Se, 


< ineitasigh. 
The subjects in which courses of study are provided include 





Jead Quarters, 
N ern C 


a York. 


. . . 

aga » Required for the Service 

the Government of India in the Fuze 

Factory at Cossipore :— 
ONE FOREMAN for Foundry one Brass Stamping Shop. 
THREE ASSISTANT FOR EME 
Oae for Cleveland Automatic . 5 
One for small Brown and Sharpe Sees Capatans 
Department ; 





One for Press Shop. 
Candidates must be physically fit for service in India, and 
must make sure that ted could be re'eased from their present 
emoloyment if selec 
Terns.— of the War, plus 
twelve months. 


t for the durati 


Satany.—Foreman : Ru 650 a month 
Assistant Foremen : Rupees 360 a month. 

Free unfurni hed quarters, medical attendance, and second- 
class passage out and home, and free insurance on outward 
voy ie against war risks. 

Further particulars om. By of apetentien can be 

htvined from Mr, N, NNES, 512, Armament 
Buildings, Whitehall Ry Londen’ 8. 

Applications should be made by letter, and not personally, 
in the first care 44 


UNIVERSITY OF DURHAM. 
Armstrong College, Newcastle- 


PON-T 








: Sir W. H. HADOW, M.A., D. Mus., J.P. 
: Professor J. WIGHT DUFF, M.A., D.Litt. 


SESSION 1918-19. 
(Commencing 23rd September, 1918.) 


Departments of Mechanical, Marine, Civil, and 
Electrical Engineering, Naval Architecture, 
Mining, Metallurgy, Agriculture, and of Pure 
Science, Arts, and Commerce. 


Paictran 
Actise Pareverrar 


Full particulars may be obtained on application to— 
F. H. PRUEN, M.A., Secretary, 


Armstrong Cellege, Newcastle-on-Tyne. 424 





MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 


sea J. C. M. Garnett, M.A. (late Fellow Trin. Coll.) 


™m.). 
View! Printed E. M. Wrong, M.A. (Fellow Magdalen Coll., 
xford 


The Session 1918-1919 will open on 3rd October. Matriculation 
and Entrance Examinations will be held in Julv and Sep- 
tember. Matriculated students may enrol for 1918-19 from 
Ist August, 1918. and if under 18 years of age are eligible for 
membership of the Officers’ Training Corps. 


DEGREE COURSES IN TECHNOLOGY. 
The Prospectus gives particulars of the courses leading Ls the 
eC. 


Manchester University degrees (B.Sc. Tech. and M.Sc. 
in the Faculty of Technology, in the following Oepartments :— 


MOCHAvIOAL ENGINEERING (Prof. G. G. Stoney, 
8 ). 

ELECTINCAL ENGINEERING (Prof. Miles Walker, 

ee ENGINEERING (including Municipal En- 


gineering). 

THE CHEMICAL INDUSTRIES (including General 
Chemical Technology, Bleaching, eing and Dyestuff 
Manufacture, Printing, Paper-making, Fermentation 
Industries, Metallu G i}; 

TEXTILE INDUSTRIES. MINING, ARCHITECTURE. 

PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 


ADVANCED STUDY AND RESEARCH. 
The College possesses extensive laboratories and workshops, 
equipped with full-sized modern apparatus, includip 


pa 
machines specially constructed for demonstration ard origina! 
research 


PROSPECTUSES OF UNIVERSITY COURSES OR OF 
PART-TIME COURSES SENT FREE ON padneutams  %: 





Fast London College 


(ONIVERSITY OF LONDON), £. 1 


FACULTIES OF ARTS, SCIENCE, 
AND ENGINEERING. 





MEDICAL COURSE, 


in conjunction with the 


LONDON HOSPITAL MEDICAL COLLEGE. 





PRELIMINARY COURSE IN 
SCIENCE, ENGINEERING, AND AERONAUTICS 
FOR AIR PILOTS. 





Fees £10 10s. 


Hostel for Women Students. 
Prospectus on application to REGISTRAR. 





Wanted, in a London Technical 


College, a practical ENGINEER (college trained) to 
Assist in the Teaching, day and evening work; one with 


orks Engineer Wanted for 


Factory cup 2000 hands, with experience on 
Electrical Motor 








ani o' 
y, and General cat of Factory 





teaching eae. referred. Tem 
Address, C. eorge’s-terrace, Regent's Park, Buildings. 
giving full particulars of training and experience itaiing State experience, age, and salary requi 


salary), with copies of three testimonials. 


(Jity of Bradford. 


ELECTRICITY DEPARTMENT. 

The Bradford Corporation INVITE TENDERS for the 
following PLANT, of which they are prepared to dispose 
either for re-erection or for breaking-up purposes :— 

ONE Cole, Marchent are Morley Cross-Compound VER- 

TICAL CORLISS STEAM: ENGINE and engine- 





ready on Government work wilt be en gaged, 
BApply te to your nearest Employment Exchange, — - _ 


neer” and No, A5759. 
Manager Required, 


W orks 
thoroug! = practical —_ ap to Gate in = Modern 
Practice and ‘Sail Mechanism and Press Work. Able to 


TAKE ENTIRE CHARGE of f factory and 3000 hands. Only 
first-rate men need apply. Liberal salary.—Address, 402, 
“The Engineer” Office. 2a 








type a ouse C. GENE 

ps, Grease Rady and Exhaust Pipes. 
apactt 1000" K.W. at r.p.m., with steam at 
160/180 i a —— Generator shunt and compound 
wound, 460/550 volts. 

The plant has been seulabainad in a highly efficient state, 
aud may be seen under working conditions at the Valley-r road 
Electricity Works, Bradford, on ap; — jon to the City Elec- 
trical Engineer and Manager, Town . from whom 
forms of Tender and further partioulars should ‘be obtained 
before Tenders are submit: 

Sealed Tenders, on the forms provided, endorsed *‘ Tender 

addressed to the Chairman of the 


orks Manager Wanted by 


large and old-esta’ ed General Engineering Firm y 

North of Ragin’. Must be experienced in up-to-date methods 

of production and have g organising abilities, with actual 

experience in dilution a labour. No one on Government 

work wiil be engagei,— Address, giving full particulars of 

agen age and salary expected, 259, “The inaipaet * 
ice. 














i i mistry, | for Surplus Plant,” to be 
Fnsinecring. Metallurgy. Coal Mining, Argiled Chemistry. | Wectriaty Committes, Town Hall, Bradford, and. to be anted by Progressive Firm in 
and Refractories despatched in time tobe delivered not later than 10 a.m. on Midlands, a ie JUNIOR DRAUGHTSMAN for 
The DEPARTMENT of ENGINEERING includes courses | Wednesday, 7th August, 191) High. -grade Grinding Machines and Machine. Tools sepoerally. 

in Civil, Mechanical, Electrical and Chemical Engineering, and The highest or any Tender wil! not necessarily be accepted. © person ready on Government work will aged,— 

‘in one or other of these branches in the FREDERICK STEVENS, Town Clerk. Apel iy, With ‘fall ar. to your nearest Emp ployment 
third year of their course. The Course in Engineering ¢ extends Town Hall, Bradford, 23rd July, 1918. 465 « “The ” and No. A5747._ 450 4 
over three years and agg for the degree 

the ‘Associateship of the Uni- ENGINEER. 


muemeting (B.Eng.) or for 

ersity in Engineering. Special three years’ courses are 
arram cod for Works’ pu’ mia, who come to the University from 
works in Sheffield, or from other centres, taking six months’ 
study at the University, ond six months’ practice at the works 


each year. 

The DEPARTMENT OF METALLURGY includes (a) 
the Motalince of Iron and Steel, and (bj the Metallurgy of 
the Non-Ferrous eee. The course in cee seronts 1 


over three for the 
Metallurgy ie: Bite.) t}, vor forthe Pieintenty of the Univer- 
sity in Metallurgy. The eq ent of this a is on 


an fortt oper: ob nomahahen o ractical 
The work of the DEPARTMENT OF ‘COAL MINING 
includes a three or four years’ Diploma course, consisting of 
six monthsat the University and six months at a colliery. 
The DEPARTMENT OF APPLIED CHEMISTRY deals 
eat i with the subjects relating to nares branches of 
5 nie ante of the Coal and Coke Industri: 

ART MENT OF GLASS TECHNOLOGY pro- 
ee. Ry + —— course requiring systematic study of _ 
ae and ice of Glass omar pp Bee a period o 

hree years, and (oe Part time ana s jal co’ 
R FRACTURIES 


The DEPARTMENT OF vides 
special courses of instruction and opportunities for research 
in problems connected with the application of y 


[ihe Belfast Asylum Committee 


invite APPLICATIONS for ar Fe ted of ENGI- 
or - a Villa Colony. Salary per annum. 
pointed must be qualified to take entire 
PF "the chanical and Electrical ——— Plant, 
era Laundry Machinery, ey oe _ lectricai Power 
ater bean ge Pumps, “¢ * 
pompeness, Se neo a seating ann tore § 
aaa ex: ~— to aT EC N, 
UM ~ 7 on "Belfast, +3 roy in 
not later Soo 3ist in 
Board 


Room, 16th Fr ar, 1918. 426 





anted Immediately, by En i- 


g Firm in Fectekiee, engaged on urgent 
Work, a 2p Brew ENGINEER, age about 50, eupertoneed 
in _Convering, Elevating, and Gensel Handling Machinery. 
ust bave commercial, technical and Leper tay 7 ey ; 

e of electric crane design an aoe The «i 


knowl e83, 
ea en reference, salary, &. he ae 


porns t 





materials to industrial 

The LECTURE COURSES of all the Departments are wrorie- 
men y Practical Training in Laboratories, Worksh 
Foundries fully equipped for the purpose of advanced sc’ patie 
teaching, investigation and research. 

time courses are arranged for students who desire to 

take special ions of any of the courses, 

The commence 2nd Uctober, 1918. 

URSES 





A eroplane Works.—General 


MANAGER . (Experienced) Pain + in Government 

Must be capable of turning out 

mplete machimes. Bonus given on ee State quali- 

tions and salary required.—V 26, c.o. W. H. see — 
havering Agents, Blackfriars, Wnnshecter. 








The TECHNICAL LABORATORY CO 
3rd September, 1918. 
W. M. GIBBONS, 


186 trar. 





Univ ersity of Birmingham. 


Puixcira.: 
Sin OLIVER ait M.Se., D.Sc. LL.D., F.R.S. 
Vice-Puinctran 


Sim WILLIAM A ASHLEY, M.Com. 
ENGINEERING DEPARTMENTS. 


I.—MECHANICAL ENGINEERING. 
Cuaxce Proresson: F, W. BURSTALL, M.Sc., M.A. (Cantab), 
M.inst. C.E.. M.Inst. E.E. 

R. C. PORTER, M Se. (Vict.), A.M. Inst., C.E. 
Vacant). 
F. J. BROSCOMB, M.Sc., 


acnine Destcn: 
W. G. WISHART, 


Lecturer : 
Dem NstRs TOR: 
Lecturer on 


Assistaxt Lecrcrer on Macaive Desion: 
B.Sc. 


11.—CIVIL ENGINEERING. 
Brave Poonam yr wert ©. LEA, M.Sc., D.Sc. (Lond.), 
NORMAN THOMAS, M.Sc., A.M.LC.E., 


ROBERT C. 
and P. M. 


Lectcren: W. 
AM. 


Dewonstrators : 
ANTON, M.Sc, iin BAL, 
CHADWICK, M.Sc., A.C.G.1. 


Ill.—ELECTRICAL ENGINEERING. 
Proressorn : GISBERT KAPP, M.Sc., D.Evg., M. Inst. C.E., 


- Inst. E.E. 
Lectcrer: E. J KIPPS, M.Sc., M. Inst. E.E. 
Assistant Lecrcrer anp Demonstrator : (Vacant). 


The FULL COURSES EXTEND OVER FOUR YEARS, 
and students who enter after matriculation and = — 
fully the examinations at the end of each be 
ENTITLED to the DEGREE of BACHELOR 0 SCIENCE 
in Engineering. 


THE SESSION — 19 COMMENCES ON TUESDAY, 
TOBER, Ist 1918. 


For detailed Syllabus, with full particulars of University 
Regulations, Lecture and Laboratory Courses, Fees, Scholar- 
ships, &c., apply to the Secretary. 363 


Assistant Lecrcrers anp 
P. 





niversity of Birmingham. 


DEPARTMENT OF METALLURGY. 
Proresson ; THOMAS TURNER, M.Sc., A.R.S.M., F.1.C. 
Lecrvrer In Meta.tocrarny : (Vacant). 

Assistaxt Lecturer axp Dewonsrrator : R. M. JONES, M.Sc. 


The course of study covers three years, and leads to the 
degree of B.Sc. in Metallurgy. There are rate courses for 
Metallurgists and ey oes yee Chemists. Special « attention 
is devoted to Iron and Steel ; “Beton Brass and Local Indus- 
tries; and to preparation be lonial and Foreign posts. 
Research and other Scholarships. 


for particulars apply to 
GEO. H. owe: 





retary. 
262 1 





anchester Education Com- | 


NEWTON apare JUNIOR TECHNICAL SCHOOL. 
‘mincrPaL, J. 

The Committee INVITE APPLICATIONS for the POST 
of ASSISTANT MASTER at the above School, with 
cations in Machine Drawing with Geometry, Applied 
Mechanics and Heat mes. Candidates should have had 
ee experience aud have served in works and drawing- 


The successful candidate -will be allowed to teach on two 
evenings per week are Mechanics 
Applications should be made on a form obtainable at these 
Offices, and should te returned to me by July 3lst. 
SPURLEY H 


EK x 
Director of Education. 
Education Officer, 
aanase Manchester, 
July, 1918, 369 





Assistant Metallurgical Chemist 


WANTED for an Engineering Works near London. 
Capable of making analysis of — steel. Hahn one at present 
on Government work will bee te full aggpte 
and salary expected. Addten 420, “ The engin eer — 


a 





Bryer Required for a Large 

up-to-date Factory; 2000 hands; General E: 0, 

Men th only first class experience need apply.—Address, ss, 405, 
“The eer” Office.” 405 a 





Css. Hardener.— Expert 


boy Used to Carbon and Behe ee 


bon he retical io ctu Enon vledge er Sturt hays 
ome an Ow . No Mm @ y 
on Government wi will be ann nN stating age, 


uired, to the nearest Employment 
joning “ Engineer” and sember ta 
a 


(Shemist, Steelmaking, Wanted. 


Stock Converter Plant and Heroult Furnace. No 
one. already on Government work rhe — 








anted. — Draughtsman Re- 

QUIRED for a large Iron and Steelworks. Must bea 

capable man with good experience. No person already on 

Government work will be engaged.—Apply, stating age, ex- 

perience and salary, to your nearest Employment Exchange, 
mentioning ‘‘ The Engineer ” and No. A5 SAL. 326 a 





anted, xperienced and 
Capable JIG sade! = L DRAUGHTSMAN, pre- 
ferably with experience of Motor Vehicle Manofacture, 
London district. No person already on Government work 
will be engaged.—Apply, stating age, Nonlgass and full particu- 
lars of experience, to your nearest Employment Exchange, 
mentioning “ The Engineer” and No. A3929. 910 a 


Wanted, Experienced Man to 


MBINE the POSITIONS of CHIEF DRAUGHTS 
MAN and ASSISTANT MANAGER. Must be thoroughly 
conversant with Hydraulic and Oil Mill Machinery and able to 
get out Prices and Specifications. No one already engaged on 
Governinent work need apply. —Address, Toe age, experi- 
ence and references, 223, “The Engineer” Office. Commenc- 
ing salary £260. 489 a 


anted, Good En 


DRAUGHTSMEN and DRAUG 
and TOOL WORK. Preference to those with good erperi- 
ence on Aeroplane Engine or Motor Car Engine work. No 
Person already en; ag Government” work or residing 
more than 10 miles London mood apply: —Applications 
by letter to 322, ** The Engineer” Office. 322 a 


Wae Immediately, Cee ne 


MEN capable of designing Jigs and Tools for -¢) 
eering.—Apply, go expe! ereuce your nearest 
Enployiest Ex > eee " and No. 

Eaplo puacas abeeay ~~ Sk. work need 








ineerin 
MEN for J 








UB. 
Wanted Senior Drau ughtsman 
REQUIRED for a Large Works. ust have had 


first-class experience in Design of Iron and Steelworks Plant. 
Good salary paid to suitable man. No person al y on 
Government work will- be engaged.—Apply, stating age, 
experience, and Salary “the ine to your nearest Employment 
“The ” and No. A5710. 
i A 


Wanted, Several Skilled 


MECHANICAL DRAUGHTSMEN for Government 
Gearing and Internal Combustion 
Engine experience ave mee ea ANB personally or by letter 
to OFFERS: of SE: Ministry oi Munitions, 
Whitehall-place, ,S_W. vs one on Government work or 
resident more than 10 miles away will be engaged. La 








Department in London. 








hearest Finployment aon aes bo “ The Engi 
Desigz ing Engineer for Electri- | = 
MACHINES WANTED by large Firm in Midlands. 
Must be thoroughly experienced mechanical man, with good 
—_ experience. No person already on Government work 
Let ee —Apply, stating experience, age, and salary 
~— ired, to your nearest ee Exchange, mentbeaing 
“The Engineer” and No. A’ 264 a 


Engineer, Accustomed to the 


ection and Mai of R and Conveyor 
Plant. Must also have had a general ected engineerin; 
wee —Apply by — stating full qualifications, to 337, 
The Engineer” Office. 337 » 











yp Mechanical (Practical) 


ENGINEER REQUIRED goes for Works 
Plant includes 





pre cranes, electric motors, air ors, hydraulic 
pumps, &c. Position would be a permanen one for thorough] 
— man. No — mn already vernment work wi 
mlm gre eat ed and 


a , when quoting 


uired, to 
othe Reeinesr™ and N No. A56' 


[portant Sheffield Firm of 


Tool Steel Manufacturers REQUIRE SERVICES of a 
MAN of ability and personality ; knowledge of oll 
and Tool-making n: Position offers rospects to 
the right man. eat and commission will be id.—State 
— and full particulars of ~ oe to S., Gordon and 

itch, Ltd., 15, St Bride-street, E.C. 4, 443 a 











Lag ge Commercial Firm Re- 
UIRES aemeediatly qualified FIELD SURVEYORS, 

ork, for the Tropics, Applicants 
service, and not over 45 years 

led work.—Write, stating age, 


and 


bene experience o! 
perience of for mili 


engaged on contro 
ch age and salary required, to Box 0.520, Lee 


Nig ‘htingale, Liverpool. M6 a 
Director Wanted 


an 
After t A En to TAKE HALF SHARE in 
OLD-ESTABLISHED NDRY and ENGINEERING 
—, London istrict A ddress, 347, “The — 
ice, A 


Production Manager Wanted, 


thoroughly up to date in all Modern Progress Syste: md 
for large factory of 2300 hands. Applications = well- 
one. men only entertained.—Address, 404, “ The Engi- 
neer” Office. et a 











Ware Shop Plant Draughts- 


MAN for London~N:W-; district. Those already 

gaged on Government work need not t apply. .—Write, stating 

experience, and salary e rEenwell-ro 2, c.0. A. J. 
Wilson and Co., Ltd., 154, Clerkenwell-road, London, ae F 


W anted, Thoroughl ble 
Mechanical psoas ro General est Bain 

ing work in London office. Reply, e, salary expec 

experience and when at iiberty "ran person mn abendy ate on 


Government work need apply.—Address, in first instance, 249, 
“The Engineer” Office. ape 249 a 








A Large Aircraft Facto 

mdon REQUIRE several DRAUGH S 
with first-class experience. Exceptional] opportunities offered 
to suitable men.—No one engaged on Government work or 
living more than 10 miles away need write to Box oo ig rag 


Ltd., 168, Fleet-street, E.C. 4. 





Draug: ughtsman and Assistant 
MANAGER-REQUIRED, one with Electrical experi- 
ence preferred. Progressive job to man. No person 
already oe on Government work will be engaged.— 
Apply your a Exchange, mentioning “ The 
Engineer” and No No. AS7 3 a 


ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESS:S and FACTORIES 
are obtainable through 


WHEATLEY KIRK, PRICE & CO., 
46, Watling-street, LONDON, E.C. 4; 
Albert-square, Manchester ; 

26, Collingwood-street, Newcastle-on-Tyne. 











SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c.. 
Pagns II., IIL, IV., XC. 


Numerical Index to Advertisements, 
Paes LXXXIX, 








ul 


TH ke: 


GINEER 





JULY 26, 


1918 














PDraz ughtsman hws <n to Take 
CHA es of ge Washery rtment, Seay 
parti n the place to 


men only need apply.—Full ars i 
9, “ The En otecen Dikice 9a 


igi Wanted by First- 


CLASS Company in the Midiands for La Bh. and Ven- 
tilating. No one already employed on Government work or 
residing more than 10 miles away need apply.—Address, with 
full particulars, 432, “The Engineer ” Office. 432 a 








D raught sm an.— Wanted in 
Lond experienced general ENGINEERING 
DRAUGHTSMAN for firm engaged on varied munition 
work. Salary £5 weekly.—Address, stating age and previous 
experience to 437, “The Engineer” Office. No one living 
more than ten miles from London or actually ongened om 
Government work need apply. 43 


raughtsmen. — A Controlled 


establishment in the West Riding of Y crashes engaged 
on important high priority work, QL the SERVICES 
of a competent Man, with first-class acne Rene in Geaanh 
Engineering Work; also experienced Man for medium size 
Machine Tool Work. A LADY TRACER is also RE- 
QUIRED. The above positioas are permanent to reliable 
individuals. No person already on Government work will be 
engaged.—Apply, stating full particulars, to your bearest 
Employment Exchange, mentioning “The Engineer” and 
No. A495. 750 a 








raughtsmen and _ Technical 
CLERKS are REQUIRED in Alteration Section of 
Drawing-office in an Aercplane Factory, N.W. London. No 
one on Government service or residing more than ten miles 
away need ap oly.—Write, stating experience and salary re- 
quired, 504, * he Engineer ” Uffice. 503 a 


raughtsmen, Mechanical. 
Several DRAU stig oy ae are REQUIRED by a large 
Aerop! ane Establishment, S.W. of London Applicants should 
be first-class men, preferably with some shop experience. No 
one at present on Government work or residing more than 10 
miles away will be engaged.—Address, 317, “* The —s 2 
Otttice 


Draughtsmen Required for Air- 
CRAFT FACTORY, N.W. district. ‘‘ Aero Engine” or 
Motor Car experience essential —Write fal ly, stating age, 
qualifications, experience aud salary required, “g Box No. 8, 
c.o. W. H. Smith and Son, 55, Fetter-lane, E.C. No one at 
present employed on Government work or living sae than ten 
miles away will be engaged. 423 a 














raughtsmen Wanted for Engi- 


a NEERING Works Plant and Equipment; only men 
with good practical shop experience and sound theoretical 
training need apply. No person aiready on Government work 
will be engaged.—Apply, stating age, experience, and salary 
required, to your nearest Employment Exchange, mentioning 
The Engineer” and No. A5636. Wa 


Flectrical Draughtsman Wanted: 


one with experience in Controllers, Resistances and 
Switch Gear No one already engaged on Government work 
or residing more than ten miles away need a ply. State age, 
exp2rience, and wage required.—Adaress, 440, “ The Engineer” 


Office. A 





aaa Draughtsman, Accus- 
‘UMED to Oil Mill Design, WANTED for new Oil Mill. 
and clearly experience, age, military 


—Write, stating fully 
—— copies references 


classification, salary required, an 
to L. E., c.0. Street’s, 30, Cornhill, E.C 





Eagineers, Several Wanted for : 
rawing-office Work. Previous office experience not 
essential. Must have gocd technical knowledge. Sea- going 
experience a recommendation.—Apply, stating age, wage an 
experience, to tae nearest Employ ment Exchauge, mentioning 
“Phe Engineer’ and number 2 No one at present on 
Government work will be engaged. 253 a 


First- -class Draughtsman Re- 
QUIRED (also one JUNTOR DRAUGHTSMAN) with ex- 
perieuce of Diesel or Semi-Diesel Marine Engines and their 
accessories. No one on Guvernment work will be engaged. 
State age, experience and salary required.—Apply y your = Kee 
Employment Exchange, quoting “The Engineer” -<* 








He! Draughtsman Wanted for 


London office. Must be well up in first-class Motor 
Launch work, designs and details.—Address, stating age, 
experience and salary required, 241, ‘‘ The Engineer” Office. 
No ove at present on Government work or residing — 
than 10 miles uway will be engaged. 241 


Photostat Operator, Male or 


Female, REQU Ba ancy by an Aeroplane Fac- 
tory in N.W. Lond ». Noone on Government service or residing 
more than ten miles away need apply —Write, stating ~ ah 

ence and salary required, 505, ** The Engineer” Office. 50a 4 








teel Works Draughtsmen.— 

THREE REQUIRED for rae Sheffieid Steel Works. Good 
Generali Mechanical, but not cessarity steel works experi- 
ehee, essential. Good salary oe pre spects to suicable men. 
Permanency. State full particulars, iucluding age and salary 
expected.—Address, 501, ** The Engineer ” Office. 





{ bes National Steam Car Co., 
Chelmsfo rd, REQUIRE LEADING DRAUGHTS- 

N; must be ‘experienced in Commercial Vehicle and 
me Engineering work. State age, experience, and salary 


Wanted Immediately, Engine- 


ROOM MECHANIC for supervising repairs; appli- 
cants must have had experience with Corliss Mngines and 
Turbines. Wages £5 10s. per week. South Wales district.— 
Address, 340, ** The Engineer ” Uffice. Ma 


nae Ree Wanted to 


TAKE CHARGE of Generating Plant in General 
Must be awe poe to Gas Engines, 





Devartmental Store. 


and with knowledge of Electric Wiring preferred. Permanent, 
»rogressive position, discharged man ta ee preferred.—Apply, 
ANAGING DIRECTOR, Bright's, urnemouth. 


A 


Engineer Required to Take 


ENTIRE CHARGE of 100 H.P. Suction Gas Engine and 
Electrical Plant.—Address, giv ring a qualifications and salary 
required, 480, “The Engineer ” 480 a 


Fitters and Tool Makers Required | + 


for urgent War work. No man already on Government 
work or residing at a distance of more than 10 miles need 
apply. eg ee V., Box 14, Ratclitfe’s, 36, a 
8 «A 


M22 Wanted to Assist Chief of 


PROGRESS STAFF, and to Take Control of about Ten 
Chasers. Must have bad previous experience in the same 
work in eugineering establi-Ament. Good prospects for eper- 
getic and capable man.—Apply, stating age, experience, and 
salary required to nearest Employment Exchange, mentioning 
“The Engineer " and number435. No onealready on Govern- 
ment work can be engaged. 435 4 














— Tool Turners, Press 
TOOL MAKERS, GAUGE MAKERS, JIG and TOOL 
FITTERS, ARM .TURE WINDERS and IMPROVERS, and 
CAPSTAN S&TTERS. Full rate of pay and bonuses for ’ good 
No oue already engaged on Pins pee es work or 






men. 
residing more than ten miles away nee ly.—Apply, _per- 
sonally, to ROTAX MOTOR ACcESSORL is vo., Ltd., 
Willesden Junction, N.W. 10. Mi A 


Packing and Dis spateh — —Cap nlite 
MAN R Socrexy to TAKE CHARGE of DE- 
PARTMENT in A Factory, M er district. 
Practical experience essential and good organising ability. No 
person resident more than 10 miles away or on Government 
work will be engaged.—Reply, stating age, full es ars of 
qualitications, eames and salary required, to 463, “* The 
Engineer” Office. 463 a 


\ ENGINEERING — of WORKS, to Supervise 
Erection of B aler-house and Steam Turbine Plant. Know- 
ledge of electrical plant not pan but sound mechanical 
experience and ability to read drawings and make working 
sketches necessary. Salary, including ali bonuses, &c., to date, 
at the rate of £300 annum. Evgagement, subject to satis- 
factory service, will be for not less vhan nine mo.ths.—Apph 
in own handwriting, enclosing copies of meg rs aoe 
stating how soon duties can be commenced, to 
MANAGER, Electricity Offices, Dunning-street, § Sunderland, 











anted as Soon as Possible, 





(Jontractor eaueel Riperienasa 
COSf OF WORKS CLERK, accustomed to public 
works.— Write, stating age, experience and sa.ary “i” 
793, Chester-road, Stretford, Manchester. 


Desp patch Clerks, Male or Female, 


ReQUIRED for Blue Print Department in an Aero- 
plane Facvory in N. on No one on Government 
service or residing more than ten miles away need apply = 
Write, stating experience and salary required, 506, 
Engineer ” Office. 506 1 


| Premium Bonus Clerk Required 


! for Marine Engine Shop _o on lower reaches of Clyde, 

preferably with Engineering knowledge. Discharged from 
Army or of low category. State age, experience, and wages 
expected.— Address, 403, * The Engineer ” Uffice. 483 a 


lA dvertiser, A.M.I.C.E, 


AM.LMLE., F.C.S., exempt from miiitary services, 
| experieuced, highest references, good organiser, good corre- 
' spondent, 88 personality, knowledge of scientific manage- 
ment, capable of controlling = staff, DESIKING BETIER 
PUSITIUN, will be ee hear partic ulars.— Write, 529, 
“The Engineer ” Office. 329 w 

















dvertiser (40) Disengaged in 

August. Shops and technical training Varied drawing- 

offive and works’ experience in GENERAL ENGINEERING. 
—Address, 472, “* The Eagineer” Office. 472 8 





A s General or Works Manager. 
—M.1.Mech. E. (45), with 30 years’ practical anu com- 
imercial experience (15 years works and general management), 
owing to limited scope, DESIR CHANGE. Capabie, up-to- 
dave man, accustomed to high eee me i 
commercial experience and practical knowledge of depart- 
nents, mass ae aud diluted labour ; ai, ‘disc, li- 
3 £700.—Replies, strictly confidential, to x 

ne Engineer” Office. 395 » 


a s Engineer and Agent 


fever military age), active and energetic. Disengaged 
Shortly. Has ad exteusive eo on public works con- 
tracts and Seeman works, in g various important 
ferro-concrete works; has semsieted a umber if fare and 
important contracts with entire charge. Good comeniane and 




















required. No one already on pose work or living more Tanager of works and workmen. Good references, &c. 
les e —_, s < A _— 
than tea aad we ts ee —e on We eg Address, 500, ‘“‘ The Engineer” Office. £00 B 
7 . . 7 6 . 
Young Lady Required ' ngineer, with Administrative 
ngineers engaged on Aircraft Work (Cent oe ability, WANTS RESPONSIBLE POSITION, Main- 










erience and be neat 

d on Government work 

-Aduress, 430, * The 
430 a 





ave had , revious 
se not alreaay en 
ithin 10 m.les to apply 


Uffice. 


ad 
Eagi seer’ 





wo Draughtsmen Require d by 

an old-established fi m of Motor Vehicle Manufacturers, 
Preference wiil be given to those who have had several years 
He avy Motor Vehicle work. No ove at present 
V cvn be engaxed.—Ad_ress, giving ful! par 
experience, “ The 





experience it 











. aud salary expectea, to 486, 
Engineer ” ¢ iffice 486 a 
wo Experienced Mechanical 
DRAUGHTSMEN ; good permanent prospects ; prefer- 


ence to applicants with kno wiedge internat combustion 
engines —Letters age, salary required and wh oe to 
nearest Employ a Exchange, mentionining “The Engineer ” 
and number 170. No person employed on Government work 
already will be engaged. 170 a 





Rate Fixer, Experienced Man, 


used to high-class Aicerct Production work, REQU IRED 

by Midland firm —Applica.ts to state age and experience to 

12 nearest Employment Exchange, mentioning ‘* The 

Eagineer” and number 197. No one at present on Govern- 
ment work will be engaged. 197 a 


Rate: Fixer — First-class Tool 


ROOM RATE-FIXER REQUIRED by a Firm in the 
seer engaged on Aero-Engine work. Applicants must 
vol-room experieuce of hixh-class work. No 
zovernment work will be employed. 
° nearest t Employ ment Exchange, =. 
+ Engineer” and No. A550 935 















tenance or New Plant. Wide mechanical aud constructive 
experience. Good Draughtsman and Survey ee 
495, * The Engineer” Office, 


(lentleman (34), Discharged, 


SEEKS POSITION as ASSISTANT to Manager or to 
pare or as Representative with firm dealing in Engineer's 
Stores. Salary £200.—Address, 474, ** The Engineer” ae 

n 





anager (Good Class Man), 
thoroughly practical mechanical knowledge, 
SEEKS C CHIEF POS TION in Medium-sized Business, where 
Proprietor needs someoue capable and trustworthy to we 
him.—Address, 376, “The Engineer” Office. 376 


Mechanical Engineer (37), Wide 


technical, Pg and administrative experience, 
first-class organiser, DESIRES APPOINTMENT ; London 

district. Sal ry £600. Highest references, pany? Ronny 268, 
“The Engineer” Office. 268 » 


Mineral Properties and Produc- 


TION.—MINING ENGINEER OFFERS SERVICES 

Producers and Consumers for Advice and Supervision, 

w ould consider co-operation with enterprising capitalist. 
References.— Address, 381, ** The Engineer ” Office. Blu 











Practical Engineer (Mechanical 
and Commercial), with connection and offices in South 
Wales, is OPEN to REPRESENT a good Firm of Eagineers.— 
Address, 491, * The ) engineer” Office. “i B 


Practical W orks “Manager or 
FOREMAN OPEN for RE-ENGAGEMENT ; 25 years’ 
experience works management. Motor vehicles or aero engine 
works preferred.—Address, 507, ** The Engineer” Office. 

50 B 


Steel Works Engineer, with Ex- 


TENSIVE experience in rolling mills, open hearth and 
electric furnaces, &c., will be pleased to negotiate forres vonsible 
position. Replies will be treated coutidential.— Address, 
509, ** The Engineer ” Office. 9s 


Works Manager, Shortly Dis- 


ENGAGE D, SEEKS progressive JOB, Ron or 
South ; 30 years’ practic: al experience, repetition and general 
engineering, piecework and premium systems ; mixed labour ; 
good organiser and disciplinarian —Address, 499, “The Engi- 
neer ” Office. 499 5 





A Danish Engineer(Age 29), with 


technical and commercial knowledge, two years’ drawing- 

office experience, we!! known in the agricultural line, SEEKS a 

POSITION as a DRAUGHTSMAN or Manager Assistant.— 
Address, 465, “* The Eogiveer” Office. 456 5 





—— 
uurses { ns, Engi neering Tutors 


Postal Eagin ri 
GE. and A.M.LM. Introductory Cours ne sho Aa 
Mathematics and Mechanics. 254, Oxford-road, Mane neeTte 


lot 


anted, D.C. Generator, Res 


or Belt- ann: 250 H.P., 440 volts, 375 R y ae 
particulars to A. M., Holins House, Darwen. 





“y a 





a, 


W anted for Government Con. 
TRACT, 4 AMERICAN WHEELED SCRAPERS 
abouts to ¥ cups ond capacity. State where seen and lowed 
f.o.r —Address, 436, * The Engineer ” Office 436 » a7 





anted, Four anand. haa 
STEEL ROOF PRINCIPALS, 18ft to 20¢t 8 

Must be in good condition.—Address, 485, “ The k; pinnae 

Office. 48 





Wanted, Ceaceiiew Sot, Con- 


SISTING of High Speed STEAM ENGINE 80 te 
100 Ib. pressure, direct coupled to 110 KW DYNAMO, 
500,550 volts, 40 cycles, 3-phase alt. current. 


Wanted, One Lancashire Boiler, 


30ft. long x Bit. dia., 80 to 100 steam pressure 


Wanted, Generating Set, Con- 


SISTING of GAS ENGINE, suitable for 


gas, and 110 K.W. DYNAMO, £00/550 volts, 40 cycl co 
alt. current red 

Address, 428, “The Engineer ” Office. 428 ; 
ce 





anted, 1 Second-hand 
60)lb. Wright's LIP-AXIS TILTING 
FURNACE —Send full particulars, condition, 
date instailed, &, to 416, “The Engineer” 
Office. 416 





W anted, One 200 K.W. Multi- 
POLAR GENERATOR, compound wound, for 220 or 
440 volts. Speed 350 revolutions per minute. For ruplin 
direct to high-speed engine. a condition of machine and 
where it can be inspected how soon delivery can be 
LINGLEY aon SONS, Ltd., Netherton 
321 ¢ 


given.—Reply to N. 
Toaworks, Dudley. 








apable Mechanical and Con- 
STRUCTIONAL DRAUGHTSMAN (Belgian ‘ eckerge ed 
soldier), shortly disengaged, REQUIR&S SITUATION. 
Experience in machine and ir tool work, munition design, 
structural work.—Address, 497, “The Engineer” sae 
v n 





raughtsman- Designer, Capable, 
inventive, resourceful and original, DES ES EN. - 

GAGEMENT on Mechanical Work requiring inventive ability 

and wide experience.— Address, 442, ** Lhe Rigineer i yy 


26 
Drang 





ughtsman (General Engi- 


ee REQUIRES POSITION ; 10 years’ practi- 
HY iexnerience machine, ‘pattern, and foundry shops ; 4 years 
D. seinen: 498, *- The Engineer” Office. 498 





| Sarai. and Architectural 
DRAUGHTSMAN REQUIRES POSITION. _ Intelli- 
geut and adaptable ; = tory experience ; age 35.—Address, ti 
St. Andrew’s-hill, B.C. 4 456 5 


Secretary and Accountant, Fully 


experienced, es SUITABLE OPENING piace 
—Address, 469, 
469 « 





or munitions work. 
fi 


Capital £1200 or more. 
** The Engineer ” Office 


ago Power-driven Guillo- 


TINE, capable of shearing up to jin. plate minimum 
t. long. State vin maker's name, and where can be sren.— 
PoRTHOL ME AIRCRAFT CO., Huntingdon. 464 5 


Wanted, Second-hand Cups 


to melt 5 tons per hour, drop bottom, to be used in 
connection with trop nas converter. Must be in good con- 
dition. State price and particulars. — Address, 310, oe 
’ 


Engineer” Office. 
anted, Second-hand Gas 
ENGINE. High-class make, in perfect order. (Cy! 
about 7in. bore.—Fuil particulars to THE GRIFFIN ENGI, 
NEERING CO., Bath. 


Wanted, Small Belt-driven Air 


COMPRESSOR for about 50 cubic ft. per iiinute, 
80-10) Ib. per square incn.—JOSEPH PUGSLEY ar ad § SONS, 
Ltd., Lawrence-hill, Bristol. 


Wanted to 
TUGS, OWDHP ; 


10ft. to 10ft. 10in.; draught 5ft. 8in. to 6ft, 
width L5fc. to l6ft. ; funnel and mast to be ‘lowered. 
particuiars and price.—Address, 476, ** The Engineer 








475 + 





Purchase, Canal 
highest point above water level 
length 60ft. to 66ft., 
Send ful: 
" Office. 


76 








Parliamentar Deposits, &¢.— 
SURVEYS and LEVELUING for all purposes UNDER- 
TAKEN by SKILLED SURVEYOR (ine gible), on 
457, “ Toe Engineer ” Office. 7B 


W anted to Purchase, River 

TUGS, 250 400 H.P., width 16ft, to 21ft., length 6éé6ft 
to 100ft. ; draught immaterial ; fuunel and mast to be lowered; 
superstructure not to exceed 12ft.—Address, 477, “ Ler poe 
neer ” Office. 





\ anted, Situation as Head 
FOREMAN over Ptaters, Smiths, Riveters, &c. 
Twenty years as above. Experienced in ships’ and collier 
tans, tanks, coal hoppers, boilers, cylindrical and structura 
work. Shall be at liberty ina fortnight.—Address, wae “The 
Engineer ” Office. 495 n 





~ 
oreman Fitter and Erector 
DISENGAGED. 20 years experience in all classes of 
contractors’ and railway plants, refrigeration, agricultural 
machinery and general engineering, &¢.—Address, 401, “ The 
Engineer ™ Office. 401 » 


(Jeneral Machine Shop Foreman 


and SUPERINTENDENT DISENGAGED; 22 years’ 
shop experience.—Address, 421, “The Engineer ” Office 





‘421 B 


Head. Foundry foreman ( pod 
DESIRES CHANGE ; ears foreman, ears 

present po-ition. Large Seabane m heavy and apne ou 

green and dry sand work ; iron and wronse. —To those in need 





of first-class man with good references, address, stating 
salary offered and requirements, 470, * The Engineer ” be 
BB 





| equired Urgently, Position as 
FOREMAN cr Assistant Foreman; Aircraft work 

— 12 years’ experience.—Address, 422, ** The ee 
ffice. B 





GENERAL MANAGER. 
Eagineer, Fully Ex xperienced in |“ 


branches of Manufacturing Works, Office and Com- 
mercial DESIRES NEGOTIATE Sith first-class Firm fur 
PUSILION as GENERAL MANAGER. 

Advertiser has first-class records, and is capable of 
successfully organising and controlling a big business. Repe- 
tition work preferred 
Address, 190, *‘ The Engineer ” Office 190 B 





E ngineer, Thoroughly Qualified, 
30 years’ electricul and mechanical experience at home 

and abroad, SEEKS APPUINTMENT.—Address, 490, *‘ The 

Engineer ” Office. 490 n 





}iagineer, 27 Years’ Experience, 
SOON FREE. Gentleman, Public School, University. 
Technical and commercial, used to steam, eherical, colliery, 
iron aad steel plants. Highest references ; moderate salary. 
—Address, 210, *‘ The Engineer” Office. 210 pn 





E28: neer (35) Desires Executive 
SITION ; 19 years’ varied experience in shops, design 
and management on high-class internal comb. and steam 
~ aj also marine work.—Addres, 475, “The ac ad 
Office. 





\ anted, an Experienced Fitter, 
for RE p. AIRS of large Gas Engines. Wages £4 102. 

per week. South Wales dystrict..Address, 339, “Tne 

Pagineer” Office, 339 4 





entleman, Articled Mechanical 

Engi .eer (33) with Works, D-awing office. and Commer. 
cial experience, SEEKS RESPONSIBLE POSITION with 
good firm.— Address, 428, “The Engineer ” Office, 328 » 





[[ngineering Businesses.— Various 

OPENINGS for aabeageaae® men with £5600 upwards.— 

vies p gee supplied to such by W a ATLEY wIRK, ERIC 
CO., 46, Watling-street, EC. 4. 464 


Firm of PublicWorks Contractors 


have an OPENING for PARTNER or first-class Agent 
who can get Governmeut contracts either here ur in France. 
Applic ations will be treated as strictly confidential.—Address, 
482, “The Engineer ” Office. 462 








Wanted, Good Agency for 


ENGINEERING PRODUCTIC Mecnanical and 
Electrica!, to cover large area with central offices in Sheffield 
Address, 508, * The Engineer ” Office. 508 p 


Sas Agent Wanted for London 





and ge = rts for INFALL! BLE BOILER COMPO.— 
y, with ces, 
6, ratol. ie Bristol. 


A Large @ Firm of ee in 


HAVE an OPENING for a YOUTH 
Education as PREMIUM PUPIL, 
eourse to include both at and we PUPIL, 
Address, 2002, ** The Engineer ” Ottice. 


CLIPSE BOILER CUMPO Cuv., 
492 p 





Wanted to  Pichaee 8 or 10 


H.P. TRACTION ENGINE, also pair of ROAD 


WHEELS, 64ft. diameter, fora 10 H.P. Fowler Traction 
— a rticulars by applying, 
AGER, Levant ine, Pendeen, Cornwal! 





Wanted, 40 to 50 H.P. Portable 


LANCASHIRE BOILER, New or Second-hand — 
Partionlare to GOTHIC WORKS, Edmonton, London, A 1 





anted, 150 to 180 B.H.P. Gas 


ENGINE for either Town Gas or Coke, Also 130K W 
DYNAMy, 50 H.P. motor, switcl board, New or Seco’ 


hand.—Particulars to GOTHIC WORKS, Edm uton, Lon ae m, 





Wanted, 250/500 12-Ton Coal 


GONS, side and end doors. Wagons Jet upon 
or hire would ‘be entertained.—Price and full oa jars 
E. EVANS, 123, Bute-street, Cardiff. 33 5 


A , time 





Recorder Weatei. 


rice and where can be seen.—Box T. R., Smiths 





Advertising Agency, Ltd., 100, Fleet-street, London, E.C. 
orizontal Boring Machine 
WANTED. Capacity about l0ft. x 4ft. x 2ft. din. 


Send i'lustration, quowvg s ze, price and makers. cases 
particulars to 431, “ The Engineer” Office. 431 





ir Compressor. — For Sale, 
Powerful Horizontal, Straight-line, Steam-driven AIR 
COMPRESSOR, “Ingersoll” type; cajacity 3780 cubic feet 
ree air per minute.— IDDEL and UO, 40, St. Knoch-« wy 
Glasgow. 





Time Recorder, as New, 
ranteed; latest model. What offers?—A. F. 
PELLEY, 149, Farringdon-road, E.C. 1. 1711 ¢ 





Bagshaw’ sWrought Tron Pulleys, 


as ore in Government departments, are the strongest, 
chea) best in the market. Quick delivery givel. 
fliaeteated ‘pe price list, coutaining rules for transmission ‘ 
power by wheels, belts, ropes and shatts, free —J. BAGSHA wW 
and SONS, Limited, Engineers, Batley, Yorkshire. G9 





(Jontinuous-current Multipolar 
Speed, $80 for SALE. Suited for direct —. to 
engine 360; output 200 K. W., 450-520 volts, as shunt, 

or a2) K 00.880 volts, as compound ' 20 Sg cent overioad 
for one hour. with h ter bearing, 
and shunt regulator. Supplied by ‘the Docttloat Co. In Lge st 
class condition ; wodern type. Price £500, delivere | I P i - 








—CORPURATION EL Be 'RIC SUP PLY DEPART 
Ipswich. 





eo C E,, Inst. Mech.E., B Se., 


ont a ENGINEERING EXAMINATIONS.—Mr. G. P. 
Inst.C.E., &., personally PREPARES 


B.Sec., A.M. 
CANDIDATES, either orally or by 
yuccesses duri 


g the past Ai Prong years, Courses cai 
commenced atany time. 3 Vicariatreet Westminster 8. ar 








For Disp osal, Second - inn d 


MACHINE Pe ane ee of Engines (Steam _and Gas), 
Boilers, Electrical Plant, Machine Tools, Famaps, Hydraulic 
Plant, Cranes, Steam and_Elect:ic Wipe ortar Mills, 

rah B.owers, Tanks, A r Receivers, and a <— e Assortment 

x usefal Pint. Inquiries or See it an« 


SONS. ‘South Bermondsey Station, London, §.B,16, 145 6 
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CO, RECORDERS IN THE BOILER-HOUSE. 
By JOHN B. C. KERSHAW. 
No. II.* 


The CO, Thermoscope.—Although the CO, ther- 
moscope is neither continuous nor recording in its 
action, it may be briefly noticed here, for the prin- 
ciple upon which it is based is capable of application 
to a recording type of apparatus. The instrument 
js shown in Fig. 11, and depends for its action upon 
the heat generated when 
carbon dioxide gas is 
brought into contact with 
dry ecaustie soda, the che- 
mical reaction which en- 
sues leading to a generation 
of heat which is propor- 
tional to the percentage 
of CO, contained in the gas 
sample. The instrument 
consists of a cylinder A 
fitted with a plunger S, by 
which @ definite and mea- 
sured volume of the gas 
from the flue is drawn 
into the eylinder. This 
gas is then foreed by the 
downward movement of 
the plunger through a cart- | 
ridge G containing dry | 
pulverised caustic soda, A | 








thermometer B is placed in 
the instrument with its 
bulb F so constructed that 
it forms a jacket to the 
caustie soda cartridge, and 
therefore it records accu- 
rately the amount of heat 
generated. A movable | 
scale E is attached to the | 
inside of a slot in the cy- | 
linder, and by aid of this 
the percentage of CQ, is 
read off directly. 

The Arndt Gas-Balance 
or ‘ Econometer.’’ — This 
instrument is illustrated in 
Fig. 12, and, as its name 
implies, is designed for 
the purpose of weighing the 
waste gases which pass to the chimney, the record 
obtained being a continuous and not an intermittent 











me + | 


Fig. 11 


and, if desired, the instrument can be provided with 
a recording attachment of the usual type,so that a 
permanent record of the variations can be obtained. 
The chief defects of the Arndt gas-balance are that 
the filter and drying columns require constant atten- 
| tion to keep them in working order, since a large 
| volume of gas is passed through the apparatus in the 
course of the day, and, secondly, that the presence 
of carbonic oxide and unburnt hydrocarbon gases 
will vitiate the results obtained. 

The Krell CO, Recorder.—This instrument is shown 
in Fig. 13, and is closely allied to the Arndt gas- 
balance in principle, although in this case a very 
delicate differential pressure gauge is employed to 
determine the difference in weight of measured 
volumes of the flue gas and air. This gauge is 
attached to two columns of equal height, the one 
containing air and the other the sample of flue gas. 
The pressure gauge readings are taken by means of 
a slightly inclined glass tube filled with coloured 
| alcohol, which projects from the side of the gauge 
| box or case. The height of this thread of coloured 
alcohol varies with the pressure, and by means of a 
seale marked in the percentages of CO, corresponding 
to certain pressures, the amount of this constituent 
of the flue gas can be read off at any time. The 
apparatus is usually provided with accessories, by 
means of which the position of the end of the thread 
of coloured liquid is continuously photographed on a 





recording cylinder, and thus a permanent record of 
the CO, variations is obtained. The disadvantages 
of the Krell CO, recorder are those named above, 
as inherent to the Arndt gas-balance, and the addi- 
tional one that the photographic records must be 
| developed and fixed before they can be subjected 
to examination. 

The Telezometer Recorder.—The principle upon 
which this instrument is based is similar to that of 
the Krell recorder, the variations in pressure caused 
by the differences in density of the ordinary air and 
of the flue gases being measured and recorded. The 
gases are drawn by two centrifugal fans, worked by 
a constant speed electric motor, through the bells 
marked 1, 2, 3 and 4 in Fig. 14. In this figure the 
| bells are shown diagrammatically floating in separate 
| vessels, but in the real instrument 1 and 2 are im- 
| mersed in one tank, and 3 and 4 in another, paraffin 
| oil being employed as containing fluid. The 

differences of pressure cause movements of the lever 
| W, which are transferred to the pen T, and a record 
| of this movement is obtained upon the clock chart, 
| shown at X. The regulation of the inlet and outlet 
| pressures of the air fan is carried out by means of a 
pin valve, and by aid of this the instrument is adjusted 


one. If placed in a conspicuous position in the boiler- | ys 3 : 
house, the variations in the weight, and therefore | to the zero position when both fans are circulating 


in the percentage of CO, in the gases, can thus be | air through the bells. The instrument suffers from 
| the same defects as the two previously mentioned, 


easily seen and noted. The action of the Arndt gas- | 
balance is based upon the known fact that carbonic | 


acid gas is one and a-half times the weight of air, the 


respective weights of one litre being 1.97 and 1.29) 


and has been very little employed in this country. 
The Haber-Loewe Refractometer.—This instrument 
is based ‘upon the measurement of the refractive 


grammes. An increasing percentage of CO, inthe waste | index of the mixed gases, and is illustrated in 
method 


gases will therefore be indicated by an increase in! Fig. 15. The is therefore an optical 
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Fig. 12—ARNDT GAS-BALANCE OR ECONOMETER 


their density, and if there be no moisture present | one, and resembles the optical methods for deter- 
the variations in density may be employed as an mining temperatures. The refractometer consists 
index of the CO, contents of the gases. The method | of the following essential parts :—A prism, a tele- 
of operation of the instrument is as follows :—The scope, and a microscope. The gas to be tested 
gases are drawn continually from the flue by | is drawn through the prism, which is made of var- 
means of a steam jet. On their way through | nished metal, and is provided with windows on oppo- 
the apparatus they pass first through the filter | site sides for the incident and refracted rays of light 
and drying tubes, and then through the weighing | to enter and escape. The gas used for comparison 
bulb. The scale of the balance is graduated so | flows through a casing. When an observation is 


that the percentage of CO, can be read off directly, | being made with the instrument, the observer sees 
* No. I. appeared July 19th. 


in the field of vision a scale, which is partly illumi- 


nated and partly in darkness. In pure air the 
boundary of the dark zone would coincide with zero 
on the scale ; in air containing .9 per cent. CO,, this 
boundary would coincide with 1.0 on the scale; and 
the line of demarcation between the light and dark 
zones would be still further shifted for higher per- 
centages of CO,. The instrument can therefore be 
graduated to yield the percentage of CO, directly 
by observation, and, if desired, it can be provided 
with a photographic attachment for obtaining a per- 
manent record similar to that used for the Krell 
apparatus. The refractive indices upon which the 
instrument is based are the following :— 


Hydrogen 1.000139 Carbon monoxide 1.000340 
Aqueous vapour 1.000261 Methane -- 1.000444 
Oxygen 1.000270 Carbon dioxide .. 1.000452 
Dry air 1.000291 Acetylene .. 1.000610 
Nitrogen 1.000297 Ethylene .. .. 1.000678 


The forms of testing instrument described above 
are more suited for exact scientific work than for 
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Fig. 13—KRELL RECORDER 


daily use in the works and boiler-house, and the types 
of apparatus described in Part I. therefore have 
been much more widely used in this country and in 
America. It is noteworthy that the more practical 
form of apparatus, depending upon the absorption 
of the CO,, are chiefly of English design and manu- 
facture, while those based upon the very exact 
measurement of some physical constant of the mixed 
gases are of German origin. 


THE PirE CONNECTIONS BETWEEN THE TESTING 
INSTRUMENT AND THE FLUES. 

There are two methods of connecting up automatic 

and continuous CO, recording instruments to the 

boilers and flues from which gas samples are to be 
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Fig. 14—TELEZOMETER 


taken—the one favoured by engineers and the other 
by chemists. The engineer’s method consists in the 
use of }in. iron or lead pipe, with screwed or soldered 
joints at all the connections and taps—and a filter on 
each branch pipe that leads to a boiler or main flue. 
The defects of this method are, that if iron gas piping 
and taps be used they are soon corroded internally 
by the action of the damp flue gases which often 
contain traces of sulphurous acid—while if lead pipe 





be used, it is easily knocked out of shape and its 
internal diameter reduced at bends and other points 
where dust may accumulate and closé up the gas 
passage. The difficulty of keeping such a line of 
connecting pipes and taps open, and of maintaining 
| half a dozen filters in good working order and 
absolutely gas-tight, is, of course, great, and many 
of the failures to maintain CO, recorders in constant 
work have been due to troubles of this kind, as 
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‘** Power-Station Engineer ” pointed out in the article 
already referred to.* 

The chemist, on the other hand, avoids the trouble 
from corrosion by using only glass and rubber for his 
connections. Although such a line demands more 
care in its first installation and upkeep, there is no 
doubt that it is the more sat¥factory of the two, 
since it is incorrodible—it can be cleaned out regularly 
with water or steam—and one can see and note exactly 
where any deposit of soot or dust is located. 

The following suggestions for the construction of a 
gas sample collecting system for a battery of six 
boilers is therefore given, as an improvement upon 
that adopted by most engineers. 

A glass injector pump of the usual pattern is 
employed for drawing the gas samples from the flues, 
but instead of being fed with water directly from the 
main, this pump is connected by a lead pipe to a tank 
placed 20ft. to 30ft. above the ground, and supplied 
with water from the main by a ball-tap. A small 
filter is inserted on the exit pipe from the tank, to 
retain any dirt or grit that may collect in the water, 
and the tank must also be provided with a tightly 
fitting wooden cover to protect the water from soot 
and dust. 

This plan ensures a constant head of clean water, 
and obviates the variations due to changing pressure 
and stoppages caused by the collection of dirt and grit 
in the water jet when the pump is connected directly 
tothe main. The connecting pipes for the flue gases 
are constructed of 6ft. or 8ft. lengths of glass tube, 
jin. external diameter, joined by 4in. lengths of the 
best red rubber of }in. internal diameter. These 
joints should be all wired on with thick copper wire— 
thin wire cuts the rubber—and should be examined 
periodically, as they will require renewal when the 
rubber begins to crack. ‘The whole line should be 
supported in a channelled wooden support running 
along the top of the back end of the boiler setting— 








recorder should be placed central to the battery of 
boilers which it is proposed to connect with it, and 
no length of connecting line should exceed 30ft. 

The lines of connecting tubes should be laid with 
a fall away from the central T-connection to the 
recorder, so that any moisture which condenses in the 
line will collect at either end, and can be removed by 
opening the end stop-cock on each branch of the line. 

As regards the number of connections required for 
a battery of six Lancashire boilers, it is wise to have a 
sampling tube into each side flue, and also one on the 
boiler side of the damper which controls the discharge 
of the combined flue gases into the main flue serving 
the whole battery of boilers. Only one soot filter is 
used, however, and that is placed close up to the 
testing apparatus, so that only the gas actually 
employed for testing passes through it, and the 
larger portion of the gas withdrawn from the flues 
passes away through the injector pump without 
cleaning. 

Soot filters in the past have been the cause of much 
trouble in continuous gas-testing work, since, when 
the whole of the gas withdrawn from the boiler flues 
was passed through them, they collected much more 
soot and dust than they were designed for, and 
speedily became choked up. They were also made 
of much larger cubical capacity than was necessary, 
and therefore caused a lag in the gas test records, 
owing to the large amounts of stale gas they contained. 
The best type of filter is a fat shallow circular box, of 
lead or glass, with a superficial area of at least 75 
square inches. The joint between the upper and lower 
half of the filter should be made with a rubber gasket 
ring, and with two external rings of hard lead, pro- 
vided with bolts and thumbscrews for tightening 
up purposes. The filtering medium should be 
glasswool or asbestos felt, supported on aluminium 
wire gauze, and it should be renewed daily or oftener, 
according to the amount of soot or dust present in the 


light wooden strips or covers may be hinged or | waste gases. 

















Fig. 15—HABER-LOEWE REFRACTOMETER 


merely laid on top of this trough to keep the line 
reasonably clean and free from dust. The plan of 
casing all the joints of the line with boxes and of 
filling these with a mixture of gas tar and pitch is not 
recommended, since the rubber may deteriorate under 
this covering mixture, without notice of its condition 
being possible. The branch connections from this 
line of glass tubing to the points in the flues where 
gas samples are to be taken, are made by means of 
glass T-pieces of }in. external diameter, joined to 
glass stop-cocks, and finally, by lengths of 3in. hard 
potash glass tube—potash glass being able to with- 
stand temperatures up to 800 deg. Cent. without 
softening or melting. The places in the brickwork 
where the sampling tubes pass into the flue are 
provided with flanged iron guard tubes jin. or lin. 
internal diameter, and the glass sample tube is fixed 
firmly in these with the aid of cork bungs. The tubes 
should project well into the centre of the flues from 
which the samples are to be drawn—but it is unwise 
to use pipes or tubes stopped up at one end with 
perforations at intervals along the tube for this work, 
since the perforations are easily stopped up, and it is 
quite impossible to arrange that each shall contribute 
its proper quota of gas to the sample withdrawn. 
Once a week the sampling tubes should be withdrawn 
from the flues, and after cooling should be washed 
inside and out with warm water, using a tube brush 
if necessary to remove the inside deposit of soot and 
dust. The glass stop-cocks will also require regular 
attention. Their plugs should be withdrawn, the 
gas passage through them cleaned, and the bearing 
surfaces greased with vaseline or tallow before the 
plugs are replaced. Air leakages can easily be 
discovered by closing all the stop-cocks to the flue 
connections, and then noting how many inches of 
minus pressure can be obtained and maintained by 
the water-jet pump when working under its normal 
conditions. 

The box or cabin containing the automatic CO, 


* “CO Recorders in Power-Stations,” THE ENGINEER, January 
27th, 1911 





Fig. 16 shows the plan of the connecting system of 
gas tubing described above, with three branches to 
each boiler, or eighteen in all. It is advisable for all 
large boiler plants to have a separate recording 
apparatus installed in a cabin at the foot of the 
chimney, and connected to a point sufficiently high 
up the chimney shaft to be above the curtain wall, 
and to collect a fair average sample of the waste gases 
from the whole boiler installation. This recording 
apparatus should also be connected to several points 
in the main flue, since it is useful at times to test 
whether air leakage is occurring between the boilers 
and the chimneys, especially when the latter is 
placed at a considerable distance from the boilers. 
Defective brickwork and loose manhole covers at 
times cause much air leakage and reduce the draught. 


CHECKING THE RESULTS OBTAINED BY THE 
AUTOMATIC RECORDERS. 


Automatic gas-testing apparatus, like other auto- 
matic machinery, requires skilled supervision if it is 
to be kept in good working order, and it is a mistake 
to suppose that when once installed any ordinary 
boiler attendant or stoker can take charge of it, and 
keep it running, by devoting odd moments, spared 
from his other duties, to its cleaning or recharging. 
The great advantage of automatic gas - testing 
apparatus is that it enables a constant and con- 
tinuous check to be kept on the work of the stokers 
in place of an intermittent one, and also that it 
enables the chemist or chemical engineer in charge of 
the boilers to obtain hundreds of tests in place of the 
few that would be possible without its aid. 

As already pointed out, however, the records 
obtained by the automatic apparatus are not 
absolutely trustworthy when the boilers are being 
worked with a narrow margin of excess air, and at 
other times the CO, percentages recorded are too 
low, owing to the exhaustion of the caustic potash 
solution, or to some other cause The chemist or 
chemical engineer in charge of the boilers ought 
therefore to have an ordinary Orsat gas-testing set 





in regular use for testing snap samples of the waste 
gases, and when discrepancies have been found 
between the results of these snap tests and the con. 
tinuous records obtained by the automatic apparatus, 
the cause of these differences should be at once 
investigated and remedied. 

The Orsat gas-testing apparatus has been illustrated 
and described before in these pages, and there is jo 
need to repeat the description in this article, but a 
few notes upon its use for checking the automatic 
gas-test results may be useful. 

In the first place, it is better to keep the Orsat 
apparatus in the laboratory and to collect the gas 
samples to be examined, in the usual form of gas 
sample tube, holding 220 c.c. and provided with a 
glass stop-cock at each end. Fig. 17 shows such a 
sampling tube of this type connected to the small 
rubber hand pump and valve, by aid of which snap 
gas samples can be collected at any point in a fev 
minutes. About six times the volume of gas con- 
tained in the sampling tube must be aspirated 
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through it in order to remove all the air, and by 
measuring the volume of water sucked into it by one 
compression of the hand pump one can calculate 
how many compressions are necessary to aspirate 
1400 c.c. of air or gas. When the gas is very smoky 
it is advisable to put a plug of glass wool in the tube 
connecting the sample tube to the flue or other point 
whence the gas is being drawn. Half a dozen gas 
samples can be collected in this way with a minimum 
expenditure of time and trouble, and if the date, hour, 
and place where taken be marked on the label of 
each tube the actual testing can be deferred to any 
convenient time. With the stop-cocks closed the 
tubes are quite gas-tight, and since no water or 
other liquid is present beyond that which is contained 
as moisture in the gas, no absorption of the CO, or 
CO can occur, even if the sample be kept for hours 
before testing. 

For checking the work of CO, recorders the samples 
must be taken from a point on the connecting tube, 
between the filter and the automatic apparatus, as 
close to the latter as possible, a T-piece being fixed 
permanently here with a glass stop-cock for this 
purpose. The two tests of the automatic apparatus, 
the one just before and the other just after the 
period when the sample was withdrawn, should be 
noted on the label of the sample tube, together with 
the number of the recorder and the time and date 
of sampling; even when a large number of check 
tests are being carried out at one and the same time 
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Fig. 17—SAMPLING TUBE 


there will then be no danger of confusing the results. 
Check tests of this kind should be carried out at 
regular intervals, say weekly, and also, whenever 
a recorder seems to be working badly or is giving 
unexpected results, as regards the percentages of CO, 

When the boilers are being worked with a very 
narrow margin of excess air, in the attempt to attain 
high efficiencies, that is with 12 per cent. to 14 per 
cent. CO,, it will be necessary to test more often with 
the Orsat apparatus, for if carbonic oxide gas or 
unburnt hydrocarbon gases be allowed to escape 
with the waste gases, the heat losses from this cause 
may far exceed the heat saved by reducing the excess 
air. An empirical method of judging from the 
results of the CO, and oxygen tests, whether any 
unburned or imperfectly burned gases are present, is 
given below, but it is of course better to carry out the 
complete gas analysis, and to estimate the carbon 
dioxide, carbon monoxide, oxygen and hydrocarbons, 
separately in the gas mixture. The use of the 
combustion method of determining the carbon 
monoxide and hydrocarbons is preferable to the 
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methods depending upon absorption by cupreous 
chloride and fuming sulphuric acid respectively. In 
this case only two absorption solutions and pipettes 
are required, namely, caustic potash and pyrogallic 
acid, and the Orsat apparatus can be reduced in bulk 
and size and its operation much simplified. Details 
of the modified apparatus—see Fig. 16—will be 
found in the handbook named below. t 


An Emprricat Metsuop or Estimatinc THE PER- 
OENTAGE OF CO In Fivup Gases. 


Air contains 79 per vent. nitrogen and 20.8 per cent. 
oxygen by volume. When burning a bituminous 
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Fig. 18—MODIFIED ORSAT APPARATUS 


fuel of average quality, yielding 35 per cent. volatile 
matter on heating, about 1.8 per cent. of the oxygen 
of the air will be required to complete the combustion 
of the hydrogen contained in the coal; the air that 
remains will therefore only contain 19 per cent. of 
free oxygen. The tests for carbon dioxide and for 
oxygen when added together ought therefore to total 
19 per cent.; for one volume of oxygen yields an 
equal volume of CO, on combustion, and if there be a 
continued deficiency in the test when dealt with in 
this manner, it indicates that carbon monoxide or 
hydrocarbon gases are also present in the exit gases. 
When burning coke or anthracite fuels, which contain 
only a small percentage of hydrogen and volatile 
hydrocarbons, this disappearance of oxygen does not 


by the action of clockwork on the bell E. The 
aspirator above this bell is filled with water covered 
with a film of paraffin oil, and the rate at which the 
bell sinks and the gas is sucked into the space G 
above it, is controlled by a pendulum and simple 
clockwork arrangement at U, the speed of which can 
be varied to suit the length of the firing shift. At 
the end of twelve or eight hours—i.e.,when the firemen 
change—the clockwork is stopped, and the average 
sample of gas stored in the space G is tested for 
carbon dioxide and for oxygen, by aid of the Orsat 
apparatus shown on the right-hand side of the 
aspirator, a rubber tube being employed to connect 
the aspirator and the Orsat apparatus. Two tests 
of the average sample of gas are made, and the 
aspirator is then emptied by raising the bell E and by 
opening the taps A, C and D. By closing A and 
opening B, and by starting the pendulum of the 
clockwork again, the apparatus is set for taking the 
next average sample, no attention being required 
again for eight or twelve hours, according to the 
length of the working shift. The pipe,L is kept free 
from soot and rust deposits by blowing steam or 
compressed air through it at regular intervals, by 
means of the tap at V, and snap samples of the exit 
gas can be taken when desired, without stopping the 
aspirator, by connecting the cock at H with the tap 
in the Orsat apparatus at d by means of a thick 
rubber tube. 








LATIN-AMERICAN ENGINEERING NOTES. 





Steam Engines for Argentina. 


Owi1nG to the exhaustion of the existing stocks, 
at no time very large, of foreign-made steam and gas 
engines, there is at present a wide demand for manufac- 
tures of this kind, a demand which British manufacturers 
are doing but little to satisfy. There are numerous small 
plants established throughout the Republic, apart alto- 
gether from the many electric light and power plants, 
such as those found in bakeries, carpenters’ shops, indus- 
trial establishments, &c., and with these a very profitable 
business might be done. The predominating type is the 
vertical engine with a vertical boiler. At one period 
practically the whole of the importations were derived 
from the British market. It should be remembered that 
engines of limited power are far better sellers in the South 
American markets than those of greater horse-power. 
Thus, bakeries require from 6 to 8 horse-power; car- 
penters’ shops from 6 to 16 horse-power, according to 
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Fig. 19—CONTINUOUS GAS SAMPLING APPARATUS 


occur. The CO, and oxygen tests of the waste gases 
in such cases, when added together, should equal the 
original oxygen content of the air, namely, 20.8 
per cent. 

When the boilers are being regularly worked with 
the minimum amount of excess air, it is advisable, 
however, to institute some more regular and system- 
atic method of checking the presence of unburnt gases 
than that afforded by occasional snap samples, and 
it is wiser to install the form of continuous sampling 
apparatus described below. This apparatus was 
introduced by the Hamburg Smoke Abatement 
Society some years ago, in connection with the 
system of boiler control worked in that town and its 
environs, and is stated to have given good results ; 
over 400 boilers under the control of the society 
having been equipped with it. It is shown in diagram 
form in Fig. 19. 

The sample of gas is drawn constantly—using 
natural or artificial draught—from the exit flue by 
means of the pipe L, and as it passes over the aspirator 
a small proportion of the gas flow is sucked down 


Analysis for Steam Users,” by J. B. C. 
onstable and Co. 918. 





+ ‘Fuel, Water and Gas 
Kershaw. Second edition. 


the size and importance of the plant; the average ice- 
plant uses from 8 to 16 horse-power, and smaller engines 
are disposed of to the many dairies, both in the cities and 
the suburbs, as well as in the “‘camp.” Fuel economy 
being of the greatest moment, those engines burning 
little oil or gas are naturally the most in demand. The 
Germans were the first to introduce economical motor 
engines, and at the time that the war broke out 
the Teutonic sales throughout Argentina, Brazil and 
Chile, of both gas andjoil burning engines, were exceed- 
ingly high. Outside of the more or less important indus- 
trial plants, the smaller establishments call for a large 
variety of steam and internal combustion engines. Plants 
may be sold to the different farms where butter making 
is carried on, to the larger of the private residences, and 
in those towns—now becoming rarer and rarer—where 
no electric light is to be found. A very considerable busi- 
ness is also to be done among the ever-increasing number 
of cinema shows, nearly every small town or village having 
its own theatre. Belt driven, in preference to the direct 
connected, types are employed simply on account of the 
difference in price. 


Port San Antonio. 


Tae principal works in connection with the port 
and harbour improvements at Port San Antonio, in Chile, 





have now reached completion, there remaining but one 
or two minor matters and the necessary equipment to be 
attended to. ‘The character of the work is described in 
terms of high commendation, and the Government engi- 
neer has passed the whole of it without hesitation. It 
is now proposed to extend the pier an additional 300 
metres, the estimated cost of such extension being 4,200,000 
gold pésos. The opening of the port has been iooked for- 
ward to by mariners visiting the Chilean coast with much 
interest tor some years, since its use will mean a great 
relief to Valparaiso, which has long suffered from couges- 
tion of tratfic. An outlet will, at the same time, be 
afforded for the rich products of the central zone ot Chile, 
the port being in close proximity to some of the finvst 
agricultural country, while it is only some seventy miles 
from the capital of Santiago. The annual capacity of 
the port will be 100,000 tons landed direct on the whari, 
and a further 50,000 tons landed from lighters. This 
is for general cargo only, and apart from the great traffic 
in coal, which is estimated at 226,000 tons annually. 


Extension of Habana Docks. 

A contract has been signed for the extension and 
generai reconstruction of the docks and warehouses in 
Habana, Cuba, which have been in need of alteration 
since the large increase in the number of North American 
vessels calling at the island. The San José docks are 
now to be leased for a term of thirty years to the Ward 
Line of steamers, run in connection with the United Rail- 
roads of Habana. Shipping arrangements at Habana 
have never been considered satisfactory or worthy of the 
considerable trade that goes on between the Island 
Republic and the rest of the world. The number of 
immigrants arriving at the island exceeds 30,000 annually, 
most of them being Spaniards and inhabitants of the 
British West Indies. , Over 80,000 passengers also enter 
the country during the course of a normal year. Most 
of the steamships have to lie at moorings in the bay, 
while cargoes of vessels have to be discharged by lighters. 
There is a lack of sufficient depth of water, as, indeed, 
is the case with practically all Cuban ports. At Habana 
80 per cent. of the imports and 60 per cent. of the exports 
have to be handled two or three times between their arrival 
at the wharves and their deposit in the holds of the steamer. 
It has been calculated that it costs as much to discharge 
a ton of cargo over the 200 yards from ship to shore as it 
does to bring that ton from Liverpool or Barcelona. The 
most up-to-date machinery and appliances are to be in- 
stalled in the new docks when the alterations are com- 
pleted, so that steamers, hereafter, will be unloaded and 
loaded with the greatest possible despatch. , 


Water Supply of Guayaquil. 

Iz may be remembered that in Taz ENGINEER of 
November 10th, 1916, there appeared an article—see 
page 407—dealing with the water supply for the port of 
Guayaquil, Ecuador, in which it was pointed out that 
the Government had the choice of two alternative schemes 
tor the supply of the necessary water, namely, the various 
mountain streams draining the Cordillera de los Andes, 
and the Daéle tidal river, a tributary of the Guayas River 
that passes the town of Guayaquil. A recent law has 
been passed by National Congress ordering that the city 
of Guayaquil shall receive its supply of potable water 
from the nearest and most suitable mountain stream or 
streams in the vicinity, regardless of the cost of the works, 
and not from the Daule River, The decision was arrived 
at upon the recommendation of experts after a very 
thorough examination of the sources of the present water 
intake at Guayaquil, and of the mountain streams that 
can be successfully utilised. The streams being in the 
forests situated some sixty miles from Guayaquil, at an 
elevation of about 1000ft., a gravitation supply will have 
to be installed. Although the streams are small, three 
of them, according to their measurements, are capable 
of yielding a minimum of 11,500,000 imperial gallons per 
diem, while other streams are also available. A sterili- 
sation plant will likewise have to be provided, since, while 
the water is for certain months of the year found to be 
bright and clear, provision has to be made against human 
pollution. The pipe line of some sixty miles in length, 
which will-form part of the project now decided upon, 
involves a high cost of installation ; but, on the other hand, 
the ease of management, the slight risks owing to possible 
neglect in treatment, and the low cost of operation pro- 
vide the attractive aspect of the mountain scheme. 


Water-power in Venezuela. 

AN ambitious project is being organised in Vene- 
zuela for the utilisation of the abundant waterfall power pro- 
vided by the falls in the vicinity of the capital of the 
Republic, and which are estimated to be available for 
the daily production of 30,250 horse-power. During a 
great number of years these waterfalls, known as the 
Naiguata, have been partially used in developing electric 
energy equal to 8750 horse-power every twenty-four 
hours. One of the more notable of the several cataracts— 
said to be the largest but one in the Western Hemisphere, 
and having an available fall of 3346ft.—is that destined 
to be exploited. It occurs on the side of the mountain 
of Naiguata, and is situated but ten miles from Caracas. 
The flow of water during the maximum of the dry season 
is approximately 136 gallons per second, which is estimated 
to be sufficient to generate 8000 horse-power per diem, 
all of which, it is believed, could be used at once in the 
busy capital where many manufactories have been estab- 
lished. The ruling charge at present in force at Caracas 
for electric current for industrial purposes is as follows 
per month for ten hours daily use :—One horse-power, 
23.16 dol. ; for two horse-power, 38.60 dol. ; for 3} horse- 
power, 48.25dol.; for five horse-power, 57.90 dol. ; 
and for 10 horse-power, 96.50 dol. ; or, ray, nearly £20 








sterling. A syndicate with a capital of 1,000,000 dol., 
say, £200,000, to establish the necessary plant, is now 
being formed, and the money seems likely to be forthi- 
coming without difficulty. 








Ar the end of the present year the total capacity of cold 
storage space in this country will, it is said, be increased 
by one-quarter, or from 30,000,000 cubic feet to 40,000,000 


cubic feet. 
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A THREE-CYLINDER LOCOMOTIVE. 


AT one time there were a good many three-cylinder 
locomotives in England, but they weré‘all compounds 
—Webb’s, on the London and North-Western, before 
he introduced his four-cylinder type, and Smith’s, 
on the Midland. Sir Vincent Raven designed a 
three-cylinder passenger. engine in 1910, and a 
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distribution for a third cylinder with any crank angle 
between the two others. A model was made, but we 
believe the gear was never actually fitted to an engine, 
and the honour of bringing out a real three-cylinder 
high-pressure engine, operated by two valve gears, 
belongs to Mr. H. N. Gresley, of the*Great Northern, 
who has recently put on the road the splendid eight- 
coupled coal engine which is shown in our’Supplement 
to-day. 





at the same place and under very similar conditions, 
with the two-cylinder engine No. 456—see weight dia- 
gram—an engine similar in all essential particulars ex- 
cept the cylinder arrangement. It is only necessary to 
look at the diagram to see at once how much easier 
was the start with the three-cylinder engine than wit}, 
the two-cylinder, and if more of the charts could hay» 
been given it would have been seen that, owing to its 
excellent turning moment, No. 461 gives an exce))- 
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G.N.R. THREE-CYLINDER EIGHT-COUPLED COAL ENGINE, No. 461 


tank engine in 1914. Of these engines many are 
in use. Three-cylinder high-pressure engines {were 
built some years ago for the Berlin Metropolitan ; 
in them the two outside cylinders drove one axle, and 
the third cylinder drove another. In all these cases 
each cylinder had its own valve gear, and the engine 
was, by so much, the more complicated. Every one 
recognises the desirability of using three cylinders, 
preferably with 120 deg. cranks, but as the valve 
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Fig. 1—GRESLEY’S } VALVE GEAR—SIMPLE FORM 
gear of the four-cylinder engine is simpler—two 


outside sets serving all four cylinders—the three- 
cylinder engine has made little progress. 


conceivable, however, that two sets of valve gear 
might be made to distribute the steam for three 
cylinders. Old David Joy, somewhere in the eighties, 
produced a design for marine engines, and only a few 


It was 


Apart altogether from the cylinder arrangement 
which makes it of particular interest, this is really a 
magnificent machine, as may be judged from the par- 
ticulars givén in the weight diagram printed above. 
In passing, attention may be directed to the three- 
bar crosshead guide which Mr. Gresley has adopted. 
It is shown in the drawing on page 72. The engine 
has been at work for some time, and is fulfilling all 
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Fig. 2—FRONT VIEW OF 


scene. For the moment, 


forms a class by herself. 


tionally steady pull. It is desirable to add that the 
combined volume of the three cylinders is equal to the 
combined volume of the two. 

Let us now consider Mr. Gresley’s patent valve gear. 
We give a drawing of it as actually fitted on the engine, 
but only those who have a great deal of time to spare 





expectations, and it may be anticipated that when 
the war is over and locomotive shops have more time 
to give to new construction, sisters will appear on the 
“*Three-cylinder 461” 
As an example of what she 


and a}good deal of patience to expend will make it 
out. It looks extremely complicated, whereas it is 
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GRESLEY’S VALVE GEAR—ACTUAL FORM 


in fact the very reverse. The apparent complication 
is caused by the relative positions of the three cylin- 
ders ; could all thres steam chests have been placed 
in one line the gear would have been as simple as 
possible. But that could not be done. The chests 
of the outside cylinders are on top and of the inside 


can do we reproduce a little piece of a chart taken on 
the Great Western dynamometer car, and withjit we 
show, for the sake of contrast, a part of the chart taken 


years ago——1909—Mr. H. Holcroft, a draughtsman, in 
those days, at Swindon, designed and patented a very 
simple arrangement of levers, which gave the proper 


cylinder at the side, and in order to bring the motion 
into line rocking shafts had to be fitted. Hence the 
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seeming confusion. For the simpler design we turn 
to Mr. Gresley’s patent specification. Here, in Fig. 
1, is a diagram of the three valve chests, with levers 
connecting the three tails of the valve rods. The 
right-hand valve is coupled to one end of a long two- 
to-one lever, with its fulcrum at A; on the other end 
of the same lever is an equal-armed floating lever, 
each end of which is coupled to a valve spindle. The 
two outside valves are driven, and it is quite clear that 
the motion of the middle valve must be compounded 
of the other two, and a close analysis shows that it is, 
as one would expect, just what is required. If we 
imagine the two outer valves driven by two cranks 
at 120 deg. to each other on the same shaft, then the 
motion given to the third spindle will be just that 
that would be imparted by a third crank at 120 deg. 
to the other two. Prof. Dalby gave Mr. Gresley the 
simple mathematical proof of the correctness of his 
gear as fitted, which we reproduce below. It applies 
equally well tothe simpler form we have just considered. 

Let us now turn to the valve gear as it had to be, 
not as it might have been. The patent specification 
drawings are clearer than the working drawings, and we 
give in Fig. 2 one of them to make the action plain. 
he front view serves our purpose best. Here A, B, 
and C are the three valve chests, and D and D' are the 
combination levers—the levers driven from the cross- 
head—of the Walschaerts’ valve motion. By means 
of the crank to which it is shown attached D rocks 
a short shaft on the centre of which is a lever which 
moves the valve. On the inner end of the shaft is a 
third lever E. On the other side of the engine the 
combination lever D! operates a longer rocking shaft, 
which carries a lever F, and F carries the floating 
lever G. The astute reader will see on a little 








end is directly coupled to the middle valve spindle, 
the other end through the lay shaft to the other 
valve spindle. The arrangement, therefore, is only a 
special case of that shown in Fig. 1, and the motion 
given to the third valve is the same in both cases. 
Prof. Dalby gives the following little diagram and 
mathematical proof that the gear is correct :— 


“" \ R.H. 
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-r cos 








-2 cos (9+240) 
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PROFESSOR DALBY’S DIAGRAM 


Assume that the displacement of the valves is simple 





the L.H. equivalent excentric makes with the line of 
stroke of the left valve. We have to show that the 
linkage produces a motion of the point C equal to that 
which would be produced by an equivalent excentric 
standing ¢ + 120 deg. with the line of stroke of the 
middle valve, and of radius r. Referring to the 
diagram 
The movement of A= movement of R.H. 
spindle = r cos 9. 
B= - } the movement of L.H. 
spindle = — }cos( + 240). 


The minus sign is introduced because the link E F 
changes the phase of the motion of the L.H. spindle by 
180 deg. 


valve 


” ” 


Then movement of C = —r cos ¢, about B as centre and 
—r cos (9 + 240) about A as 
centre. 
Total movement of C is, therefore, 


—r cos ¢— {(r cos ¢ cos 240—r sin g sin 240)} 
—reos¢+4rcos¢+rsin ¢ sin 240 
—-4rcos¢ +7 sin ? sin 240 

r (cos » cos 120 — sin ¢ sin 120) 

r cos (¢ + 120). 

Mr. Gresley made a full-size model gear before 
applying it to the engine, and the valve move- 
ment elipses which are reproduced on the drawirig on 
page 72. They show that even the errors introduced 
by short levers and short connecting links do not 
appreciably affect the gear, and that it gives as nearly 


a correct valve opening as one could desire. Mr. 
Gresley is to be congratulated very heartily on the 








consideration that the combination is the same] harmonic. Let r be the radius of ‘the equivalent | production of a new cylinder arrangement, and one 
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PART 


OF DYNAMOMETER 


CHART FOR THREE-CYLINDER ENGINE 


No. 461 


as that shown in Fig. 1. The lever H is twice | excentric, and let ¢ be the angle which the equivalent | that we may expect to see perpetuated. Would he 


as long as the lever F, as is the long lever in 
The floating lever G is equal-armed; one! stroke of the valve. 


Fig. 1. 


excentric of the R.H. valve makes with the line of 


have done so had the two-cylinder and four-cylinder 


Then ¢ + 240 is the angle which | engines been “ standardised ’’ ? We doubt it. 
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THE FIRST SHIP LAID DOWN 




















WOMEN NAVVIES EXCAVATING A WET BASIN 


BUILDING THE SECOND VESSEL 
ACCOMMODATION FOR THE OFFICE STAFF 


A NEW SHIPYARD ON THE NORTH-EAST 
COAST. 


WHEN the history of the efforts made by British 
shipbuilders to increase the output of vessels to make 


good those lost by submarine attack comes to be | 


written, few achievements will take a more prominent 
place than that of the Furness Shipbuilding Company, 
which has transformed within the space of a few 
months a site of ninety acres ‘“‘ somewhere on the 


North-East Coast” from grass land to a fabricating | 


shipyard with four keels laid on the blocks. 

In the middle of March of this year, horses and cows 
grazed on the site of what is now a shipyard. 
Permission had been given to the company to 


proceed with the work at the end of last year, and the | 


intervening time had been occupied in preparing and 
digesting the plans of the undertaking. Then one 


| morning the horses and the cows disappeared and their 
| places were taken by gangs of workers whose aim was 
| to show that a British yard with eight berths could be 
| built and equipped in from eight to nine months. 
| The feat was by no means easy. The selected site 
was below the level of the river at high tide. Before 
a ship could be launched, the whole area had to be 
raised by some 12ft. or 15ft., but the builders of the 
yard were confident that the task could be accom- 
| plished, and accomplished too, to a prepared schedule 
of time. Events have justified them in their’optimism. 
Whenever a date was'set for the accomplishment. of a 
task, that date has been strictly adhered to. 
*#. The work was begun in March ; the middle of July 
finds four of the eight berths already in use, and the con- 
crete'bed of'a fifth well advanced. From the outset, the 
| one object of everybody has been to save time. Those 
in authority solved that problem by never leaving the 


A SHIP IN COURSE OF CONSTRUCTION 


work for weeks together; they worked in railway 
carriages ; they took their meals in railway carriages ; 
they slept in railway carriages ; and they were always 
at hand to face any emergency. The problem of 
feeding the 2000 workers had to be tackled. Ineleven 
days a canteen was built, and though on the eleventh 
day there were no windows and no roof, a three-course 
dinner was served to the workmen. . 

Whenever a difficulty arose it was dealt with 
immediately. A large body of the men was sud- 
denly absent from their. work; the next day 
their places were taken by women, who have 
worked splendidly ever since. Then the management 
found that there were far too many cases of sprained 
ankles among the women, who used to arrive at their 
work in high-heeled boots and shoes. A standard 
boot was designed, and sprained ankles are no more. 
These are trifling matters, perhaps, but they help to 
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explain why the building of the yard is now proceeding 
with clock-work regularity. 

The new yard is situated on the bend of a river, and 
the eight slipways can take vessels up to 650ft. 
long, which will be launched down-stream. For 
the present only “fabricated” ships of standard 
pattern are to be built, the parts being made, as a 
general rule, at the steel works which abound in the 
immediate neighbourhood. The steel, as it arrives, 
is dumped down on a spot on which a few weeks ago 
there was a mountain of slag. The contents of the 
latter is being used to raise the ground to the necessary 
level, a work which proceeds at a remarkable pace. 
As each section is completed it is handed over to the 
builders to begin the erection of the berths. 

Standing on the high ground by the river one can 
watch the whole work in progress. At one end the 
grass is still growing, for the ground has scarcely been 
touched. A little further on the land is being filled 
in by women workers, and elsewhere other women are 
at work on the site of a wet basin which, when finished, 
will be able to take several vessels simultaneously 
for the fitting of the engines and boilers. On a 
slipway, where the bed for the keel blocks is rapidly 
nearing completion, girls are helping at the large 
concrete mixers ; at another berth the keel has already 
been laid, and the riveters are hard at work, while at 
the two furthest slipways, the centre keelsons are in 
position, and electrically-driven cranes are bringing 
up the fabricated parts. In the background are the 
ambulance station, the general offices, consisting of 
two rows of railway carriages, and the canteen, while 
the foundations of a number of model cottages for 
the use of married workers and of a hostel which will 
accommodate 1000 men are also visible. 

As to the capacity of the yard, the idea is that a 
ship a fortnight shall be built, and when the yard is in 
full operation the management is convinced that this 
output will be possible. If all goes well the first 
fabricated ship will be launched in November, and 
thereafter it is hoped that a new hull will be put into 
the water every two weeks. 

We are enabled to reproduce herewith and on 
page 76 a series of views of the undertaking. 








OBITUARY. 


EDMUND HERBERT STEVENSON. 


WE regret to have to record the death of Mr. 
Edmund Herbert Stevenson, which took place on the 
18th inst. Mr. Stevenson, who was sixty-five years 
of age, was the son of the late Mr. G. W. Stevenson, 
M. Inst. C.E., himself a well-known Westminster 
engineer, with offices in Parliament-street, who 
specialised in gas, water and drainage works. and 
who had a large practice as a consultant and expert 
witness, especially before Parliamentary Committees. 
Mr. E. H. Stevenson obtained his early training as a 
pupil in his father’s office during the three years 
1871-3 inclusive. In 1874, when only twenty-one 
years of age, he became manager and lessee of the 
Tenby Gasworks, a position which he held until 
December, 1876. In January, 1877, he returned to 
Westminster, in order to become assistant to his 
father, a post which he occupied for six years, at the 
end of which—in January, 1883—he was taken into 
partnership, the name of the firm becoming G. W. 
Stevenson and Son. 

From the very first, Mr. E. H. Stevenson was 
engaged in active connection with many important 
undertakings. For example, he assisted in the 
designing and erection of the West Bromwich 
Gasworks, which had a daily output of one million 
and a half cubic feet of gas ; in the duplication of the 
Scarborough Gas Company’s Works, by which an 
addition of one and a quarter million cubic feet of gas 
per day was added to the capacity; in the design 
and construction of the Hucknall Torkard Waterworks 
for 10,000 inhabitants; in the reconstruction and 
extension of the Ikkeston Gasworks; new gasworks 
for Fenton in Staffordshire, and Mountain Ash in 
Glamorgan ; and in the reconstruction of one station 
and the extension of another at the Lincoln Gasworks, 
so that one million cubic feet of gas were added to 
their capacity. He thus obtained a very wide 
experience, and on the death of his father continued 
the practice on the same lines as constructive and 
consulting engineer for works connected principally 
with gas and water undertakings, and with arbitrations 
and Bills in Parliament, himself becoming, as his 
father had been before him, a well-known expert 
witness in all matters relating to the subjects which 
he had made particularly his own. He, in fact, gave 
evidence when the Gas Bills were before Parliament 
this session, although the illness which eventually 
proved fatal had begun to assert itself. 

In 1890 he took Mr. E. K. Burstal, M. Inst. C.E., 
into partnership, the name of the firm being then 
changed to Stevenson and Burstal, and this association 
lasted nearly twenty years. When Mr. Burstal 
retired, Mr. Stevenson took his brother, Mr. E. G. 
Stevenson, into partnership with him. During his 
long business life, Mr. Stevenson was responsible for 
the design and execution of many gas, water and 
drainage works, which it will not be necessary to 
enumerate. He was joint author with Mr. Burstal of 
‘** Precedents in Private Bill Legislation Affecting Gas 
and Water Undertakings,’ of ‘“‘ Considerations 





Affecting the. Adequacy and Control of the Water 
Supply of the Metropolis,’ &c., and of a paper read 
before the Institution of Civil Engineers, on “‘ The 
Sewerage of Douglas, Isle of Man,” which the firm 
bad designed and carried out. 

Mr. Stevenson was made an associate member of 
the Institution of Civil Engineers on March Ist, 1881, 
and a full member on January 22nd, 1889. He was 
also a Fellow of the Royal Sanitary Institute. 





GEORGE WALLER WILLCOCKS. 


WE have received the following notes regarding 
the career of the late Mr. G. W. Willcocks, with a 
request that we should publish them :— 

Mr. George Waller Willcocks, C.B., M. Inst. C.E., 
late Chief Engineering Inspector to the Local Govern- 
ment Board, who died at “* Redthorn,” Roehampton, 
on July 7th, 1918, was. the second son of the late 
Mr. Roger Willcocks, of Teignmouth, Devon, and was 
born in 1848. He was educated privately, and at 
King’s College, London, and was articled in 1865 to 
the late Mr. John Burke, who was joint engineer with 
Mr.—afterwards Sir John—Hawkshaw and Mr. 
George Robert Stephenson, of the East London 
Railway. After the death of Mr. Burke, he continued 
on the East London Railway under Sir John Hawk- 
shaw until 1869, when he went to Hungary as an 
assistant engineer on railway construction in that 
country. 

From 1871 to 1880 Mr. Willcocks was engaged in 
railway construction in the British Isles. During 
that period he was also employed by the Thames 
Conservancy to investigate the condition of the river 
from Purfleet to the sea. This work included investi- 
gations of the condition of the banks, &c,, and 
involved calculations with regard to the shoaling 
capacity of the waterway. In 1880 he went to South 
Africa to construct waterworks, &c., in Natal and at 
Kimberley, and on returning to England a few years 
later he was engaged in the construction of the 
Brighton and Dyke Railway. In 1887 he was appoin- 
ted chief assistant tothe late Mr.-.Gamble, M. Inst.C.E., 
in connection with the improvement of the rivers 
Shannon, Barrow and Bann, and when Mr. Gamble 
died in 1889, he succeeded him as chief hydraulic 
engineer for Ireland, holding that office until 1890, 
when the Hydraulic Engineering Department was 
closed. In connection with this work, he received the 
thanks of the Irish Government. After leaving 
Ireland he was engaged in connection with the con- 
struction of the Corunna Waterworks. 

In 1894 Mr. Willcocks was appointed an Engineer- 
ing Inspector to the Local Government Board. In 
that position he held many inquiries on behalf of the 
Board, one of the most important of which was the 
investigation of the outbreak of Typhoid at Maidstone 
in 1897. In that inquiry he had as colleagues Sir 
James Davy and Dr. Theodore Thompson. The 
report was subsequently published as a Blue Book. 
Mr. Willcocks was appointed Deputy Chief Engineer- 
ing Inspector in 1901, and in the following year Chief 
Engineering Inspector in succession to the late Major- 
General Crozier, R.E. He held this position until 
1913, and was the first civil engineer to occupy the 
post since the retirement of the late Sir Robert 
Rawlinson, K.C.B., the intervening holders of the 
office having been Royal Engineers. He was created 
a Companion of the Order of the Bath in 1911. 

Mr. Willcocks was a Member of the Institution of Civil 
Engineers, and an Honorary Member of the Institution 
of Municipal and County Engineers. He was also 
a member of various other learned societies. 








ENGINEERS’ PROTECTIVE ASSOCIATIONS. 





At the invitation of the Council of the Institution of 
Electrical Engineers, a conference of representatives of the 
Associated Municipal Electrical Engineers of Greater 
London, the Chief Technical Assistants’ Association, and 
the Electrical Power Engineers’ Association was held at 
the temporary offices of the Institution on the 9th instant. 
At the close of the proceedings the following resolutions 
were passed, subject to ratification by the governing 
bodies of the three associations :— 

(1) That one single combined protective association be 
formed for the whole electric supply industry. 

(2) That chief engineers be included in the membership 
provided they are not employers or employers’ represen- 
tatives on an Industrial Council or similar body dealing 
with technical staffs, subject also to proper safeguards for 
special staff questions that may arise. 

(3) That a protective association formed from existing 
associations adopt the constitution, and for the present 
the title of the Electrical Power Engineers’ Association, 
seeing that it is the only existing association for the 
purposes in view which is constituted as a Trade Union. 

(4) That the qualifications for membership of the 
association be those of the Electrical Power Engineers’ 
Association, but all new members elected after 31st 
December, 1921, shall be required to have passed the 
A.M.I.E.E. examination or an equivalent examination, 
and that this be the link between the Institution and the 
Association. 

(5) That the Chief Technical Assistants’ Association and 
the Associated Municipal Electrical Engineers of Greater 
London each appoint two representatives to meet the 
National Executive Committee of the E.P.E.A. at Man- 
chester on the 27th July, to discuss and approve the 
draft constitution of the E.P.E.A. This draft in turn to 
be submitted to the Institution for final ratification. The 





representatives of the two associations first named, if 
members of the E.P.E.A., to remain as part of the National 
Executive Committee of the E.P.E.A. for the current year 
(i.e., until June, 1919). 

The Institution also to send a representative of the 
Council¥to attend the meeting of the 27th July in an 
advisory capacity. 








CENSUS OF PRIVATE OWNERS RAILWAY 
: WAGONS. 


THe Board of Trade has made an Order under the 
Defence of the Realm Regulations providing for a census 
of all railway wagons not owned by railway companies. 
The form of Return, which has been drawn up with the 
assistance of the Railway Clearing House, provides for a 
statement of the size, capacity and description of wagons, 
the traffic for which they are designed or mainly used, and 
the station, colliery or works at which they are generally 
loaded. The obligation to furnish the Return is placed 
upon the person or firm on whose behalf the wagon is 
running on the Ist August, 1918, except in the case of 
wagons hired for less than three months. In the latter 
case the owner is required to obtain and furnish the par- 
ticulars. 

A part of the information now required was obtained 
some time since by Colliery Owners’ Associations, so far as 
related to the wagons used by collieries. No complete 
information regarding other railway wagons appears to 
have been compiled hitherto. The Board of Trade has 
prepared a list of owners, and forms for the purpose of 
making the Return will be despatched to them. As, 
however, the Return is obligatory, under penalty, owners 
who do not receive a form before the Ist August should 
apply to the Board of Trade Statistical Department, 
68, Victoria-street, London, 8S.W. 1, for a copy. The 
Return is required to be completed on or before the 14th 
August. 

ie is generally believed that half the standard gauge 
railway wagons in the country are privately owned and 
that, although collier es and coal merchants are the most 
important owners of such wagons, the numbers not owned 
by them are as great as those which belong to the collieries 
and coal merchants. It is important to determine whether 
this state of things does represent the facts, and owners are 
asked to co-operate in obtaining a reliable estimate of this 
part of the national resources. 








LETTERS TO THE EDITOR 


(We do not hold ourselves rt ible for the opinions of our 








THE BOY IN INDUSTRY. 


Srr,—I quite agree with Mr. Hyde—letter in your issue of 
5th inst.—that there is urgent need for dealing with the boy 
question in industry. But it seems to me to be too late to try 
and train up the boy in the way he should go, after he has 
started working and getting high wages ; the mischief is already 
done. 

I attribute the bulk of the trouble with the boy question to 
the absence—or practical absence—of corporal punishment at 
school. Under the present absurd system, if a boy commits 
any breach of school discipline it is very rarely that he gets any 
punishment that at all fits the crime. Being “ kept in,” by the 
teacher, or given extra lessons or “ lines,” does not trouble him. 
The only thing he really understands as punishment is of a 
corporal nature. The ordinary teacher, as I understand it, 
cannot inflict any corporal punishment at all on the boy, and 
therefore has no control whatever over him. 

It is only, I believe, in exceptional circumstances that the 
head master of a school may inflict a ‘“ thrashing,’’ and even 
then he is always liable to be summoned by an indulgent or 
thoughtless parent for “ hurting our Jack.” ° 

When you, Sir, and I, went to school, long ago, we were 
thrashed by our teacher if we did wrong. That is because we 
went to a high-class ‘“ Public School,” but the poor pampered 
children who go to a “ Board ” School or Council School are 
above such sort of correction, with the result that they grow up, 
many of them, without even knowing the meaning of the word 
“ discipline,” and are absolutely unamenable to correction, or 
capable of even doing what they are told. The result is shown 
when they leave school, and in all their lives afterwards. 

The boys will not—in the vast majority of cases—undergo 
even the discipline of apprenticeship to learn their work, and 
as they grow older will not even obey their own trade union 
leaders, much less their so-called masters, who find the necessary 
capital and brains to give them work, and provide their weekly 
wages. 

The only solution that I can see, is to start at the beginning. 
Let us insist on discipline being strictly maintained at school, 
and if the boy does wrong in any way let him be adequately— 
but, of course, not unnecessarily—thrashed for his misdeeds. 

Believe me, Sir, the country as a whole will benefit by it, and 
not least, the boy become a man. 

J. W. W. 


Widnes, July 17th. 





SNGINEERS IN THE ARMY. 


Srr,—The recent withdrawal of exemption certificates from 
technical men under twenty-four years of age has taken into the 
Army a large number of men possessing special qualifications, 
for example, draughtsmen, chemists, test plate and progress 
superintendents, &c. Among these men are a quite considerable 
proportion who hold university science degrees or equal qualifi- 
cations. 

Under existing Army Regulations all but a favoured few of 
these are drafted to infantry ranks. I have heard it suggested 
that a few months’ training in the ranks will be for their physical 
benefit, and not disagreeable, which is possibly true; but I 
respectfully submit that as a whole no class of man in the country 
ig more eminently qualified for commissioned rank, particularly 
ir. technical branches of the services. 

So far as I can ascertain, and I am not without experience, 
there is little orthodoxy of method in selecting candidates for 
commissions. One hears daily the opinion that it is purely 
“luck.” May I respectfully suggest to you that men of the 
above type merit special consideration, for example, the right 
to apply direct to the War-office or Admiralty. 


July 18th. EFFIcreNcy. 
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RAILWAY MATTERS. 





CoNSIDERABLE delay to traffic on the Piccadilly tube 
railway arose on Friday last, the 19th instant, owing to a 
broken axle on a passenger train. 

Berne asked why the Basingstoke and Alton light 
railway had been taken up, Mr. Macpherson, the Under 
Secretary for War, replied that it had been done to supply 
material for overseas. It would not be possible to replace 
the railway during the war. 


Tue regional director of the eastern railways of the 
United States has suggested to the railway companies 
that they use letters instead of post cards for communica- 
tion with traders as to freight shipments. For delivery 
in the same community the postal rate is two cents, as with 
a post card, and it is understood that letters receive 
better postal service than cards. 


WE hear that the Glasgow and South-Western directors 
have appointed Mr. Robert H. Whitelegg as locomotive 
superintendent in place of the late Mr. Peter Drummond. 
Mr. Whitelegg succeeded his father as locomotive super- 
intendent to the London, Tilbury and Southend Railway, 
but resigned that position soon after the Tilbury line had 
b2en absorbed by the Midland Company. 

CONSIDERABLE inconvenience -is, apparently, being 
experienced by the withdrawal of the rail motor service 
of the Great Western Railway Company between Black 
Lion Crossing, Aberdare, and Cwmaman Colliery. Public 
meetings have been held, and the Miners’ Federation and 
other bodies have petitioned for at least some trains each 
day to bo run. The President of the Board of Trade has 
undertaken to make inquiries. 

On July 15th the President of the Board of Trade was 
asked as to a statement in the Press that on the 12th idem 
trainloads of salmon arrived at Billingsgate in such a 
condition that they were taken down the river in barges 
in carbolic tanks. In reply it was said that the quantity 
was 5 stone. It was an Irish consignment spoiled by 
delay in transit, and it was impossible to avoid an occasional 
occurrence of this kind in hot weather. 


On the evening of Saturday, July 20th, a cloud-burst 
occurred in the Todmorden district, the main effects of 
which were experienced on the east side of the Summit 
tunnel of the Lancashire and Yorkshire Railway, where 
the line falls from the tunnel towards Walsden station and 
Todmorden. The railway line formed the principal path 
for the rush of water, and was consequently damaged, 
and trains were unable to proceed for some hours. 


Tue Canvey Deep Water Wharf and Railway Bill was 
rejected by a House of Lords Committee on the Ist inst. 
The Bill was opposed by the Port of London Authority 
and the Midland Railway Company, but supported by 
representatives of the Australian Dominions who favoured 
it as a possible means of further developing the trade in 
Australian produce with this country. The Committee, 
however, declined to allow the Bill to proceed on the ground 
that certain financial arrangements proposed by the 
promoters with a syndicate since the Bill was originally 
deposited, could not be carried out without a possible 
re-drafting of the measure. 

REcENT press advices stated that on the 9th inst., 
a head-on collision occurred near Nashville, in which 
100 people were killed. This disaster, following on that 
to the train carrying a circus in which 78 people were 
killed four weeks ago, draws attention to the large 
number of casualties which used to accompany railway 
accidents in the United States. In the quarter ended 
December 31st, 1903, 147 passengers were killed in train 
accidents, of whom 32 lost their lives in one collision, 
and 65in one derailment. Inthe quarter ended September 
30th, 1904, 228 passengers were killed, of whom 88 
mot their fate in one derailment, 63 in one collision, and a 
total of 217 in six accidents. 


PRESIDING recently at a meeting of the Vryheid (Natal) 
Railway, Coal and Iron Company, Major G. H. Peake 
said: ‘‘I have noticed that there has been considerable 
criticism of the shortcomings of the Railway Administration 
in South Africa. I cannot join in that criticism, because 
I am of the opinion that, having regard to the great 
difficulties owing to the shipping and other war conditions, 
the Administration has done remarkably well. We, in 
England, who are connected with collieries realise the 
great difficulties of the railway companies here, but they 
are immeasurably greater in South Africa, owing to the 
physical condition of the lines, and the shortage of 
locomotive power and rolling stock.” 


Tr was stated in this column of our issue of July 5th, 
that the Lancashire and Yorkshire Company was rationing 
its tickets at the week-ends to Blackpool, Southport, and 
other popular resorts. Answering a question as to an 
extension of this system, Sir Albert Stanley said that he 
was particularly anxious that the restrictions in the 
railway passenger service that’ are necessarily imposed 
should inflict as little hardship as possible during the 
holiday season. Some steps had been taken in particular 
districts in the direction indicated. It might be necessary 
to extend them, but the matter was one of great difficulty, 
and it would be of assistance if persons desirous of travel- 
ling to or from seaside resorts would, whenever possible, 
make their arrangements for travelling during the middle 
of the week, when there is less strain on the railways than 
at the week-end. 


A Fact not generally known is that under Section 5 of 
the Carriers’ Act, 1830, a carrier is not liable for the loss 
of any consignment of a greater value than £10, unless the 
value had been declared and an increased payment made. 

n the case of Ashton v. the London and North-Western 

ailway Company, heard in the Court of Appeal on the 
2nd inst., a claim of £65 had been made for the loss of 
three packages of fur coats consigned to Belfast. In both 
the County Court and the Divisional Court, this argument 
did not prevail, and judgment was given and confirmed 
against the company. The defendants also lost in the 
Court of Appeal, where Lord Justice Pickford said that 
the section in question only protected the company in 
respect of land carriage, and as, in his view, it had not 
been proved that the loss occurred on the land portion 
of the journey, the company was liable on the ordinary 
contract as a common carrier. 





NOTES AND MEMORANDA. 





_ THE boring for anthracite in the Plain of the Dauphiné 
is stated to have reached a depth of over 5200ft. 


Ir is stated that before the war British shipbuilding 
yards could turn out vessels from 25 to 50 per cent. more 
cheaply than Canadian yards. 


ABSOLUTELY pure distilled water is a very poor con- 
ductor of electricity. The electrical conductivity of water 
is caused by the presence of ionised salts in solution. 


Ar the present time there are probably 1200 cities in the 
United States using chlorine compounds for the disinfection 
of water and sewage. Of these probably 300 are using 
hypochlorite of lime, and the remainder liquid chlorine. 


Some experiments have recently been carried out which 
prove that dry sawdust will suppress a petrol fire, and it 
is even more effective if it is mixed with bicarbonate of 
neon Contrary to theory, it is found that the sawdust does 
not burn. 


THE oxide film arrester is a new type of lightning arrester 
made up of a film of insulation in contact withs conducting 
powder. Upon the application of over-voltage, the ingula- 
tion will be pierced, but the powder will very rapidly turn 
into insulation and plug any holes punctured in the original 
insulation by the over-voltage, thus forming in substance a 
resealing insulation. “s 


Accorpine to L’ Industrie Electrique, great difficulty is 
being experienced in France in getting sufficient platinum 
for electrical work, and the Société des Experts Chimistes 
de France has suggested a tax on all luxuries using this 
metal. Various alloy substitutes are proposed, including 
gold palladium, which costs about half the price of 
platinum, and certain nickel chromium and iron silicon 
alloys. 

THE possibility of using cadmium as a substitute for tin 
in solder appears promising. Among others the composi- 
tion containing 80 per cent. lead, 10 per cent. cadmium, 
and 10 per cent. tin has shown particular promise. No 
difficulty is anticipated in America in connection with the 
production of cadmium on a commercial basis at a price 
considerably less than that of tin as soon as it has been 
demonstrated that its use for this purpose can be gene- 
rally extended. 


Tue Main Drainage Committee of the London County 
Council has requested Mr. Edmund Kimber to formulate 
a scheme for dealing profitably with the whole of the 
sewage of London, as has been done in Paris. It is cal- 
culated that a ton of the dried sludge will yield 13 gallons 
of crude oil, 3 gallons of light spirit, 451b. of sulphate of 
ammonia, and 13 ewt. of fertiliser. It is estimated these 
products would realise £583,395 per annum for an initial 
expenditure of less than £200,000. 


THE report of the Suez Canal Company for 1917 states 
that the war has had a serious effect on the undertaking, 
the tonnage using the Canal last year totalling only 
8,368,918 tons net, as compared with 12,325,347 tons in 
1916, and 20,275,120 tons in 1912, the record year, while 
the tonnage receipts have decreased from £5,317,174 in 
1912 to £2,443,057 in 1917. Last year’s tonnage was the 
lowest since 1897, when it was 7,899,374 tons, while the 
receipts are the lowest for over thirty years. 


THE complex and exacting duties of the marine engineer 
on watch amply demonstrate that we can no longer afford 
to recruit our engineers from the men who come up through 
the stokehold. Such a condition is neither desirable nor 
fair to the men, the shipowner, or the costly property 
placed in charge of the engineer, says Mr. Robert Haig, in 
@ paper read before the Society of Naval Architects and 
Marine Engineers in New York. To-day American 
engineers are paid the highest wages, and the shipowner 
has a right to expect in return that an engineer holding a 
Government certificate should be a highly capable and 
efficient officer worthy of the responsibilities of his position. 


Accorp1ne to the fifty-fourth annual report on alkali 
works by the chief inspector to the Local Government 
Board, the number of registered works in England, Ireland 
and Wales was 1414, in sixty-five of which salt was decom- 
posed with the evolution of muriatic acid, defined in 
Alkali, &c., Works Regulation Act, 1906, as “ alkali 
works.” There were also 168 works in Scotland registered 
under the Act, making in all 1582 for the United Kingdom. 
Although the figures with regard to working during the 
year 1917 are generally less favourable than those for 1916, 
there has been an improvement with regard to the atmo- 
spheric pollution brought about by the acidity of the 
chimney gases. 


IN a recent issue of the Zeitschrift fiir angewandte Chemie 
is described a process for spraying metals on to any kind 
of surface, using metal melted in an electric are and blown 
by means of gas-jets on to the surface to be covered. The 
metal to be sprayed forms one of the electrodes of the are, 
and the gas-jets are directed so as to strike the sides of the 
metal electrodes without impinging on the are and blowing 
it out. If the arc is produced between two electrodes, one 
being metallic, and a stream of non-oxidisable gas is 
directed on to the electrode, portions of the electrode that 
are melted will be carried away in the form of a fine spray, 
and may be deposited on anysurface on which theyimpinge, 
thus forming a metallic skin on it. Suitable control 
apparatus is provided to allow for the wear of the electrodes. 


THE best practice adopted in the design of air com- 
pressors is as follows: The maximum terminal pressures 
are, for one stage, 80 lb. to 100 lb. per square inch; two 
stages, 600 lb. per square inch; three stages, 1500 1b. per 
square inch; four stages, 2500 1b. to 3000 lb. per square 
inch; five stages, 4500 lb. per square inch; and above 
4500 Ib. per square inch, six or seven stages to 6000 Ib. per 
square inch, which is about the highest pressure for which 
an air compressor has been constructed. In the case of 
very small machines these pressures, for a given number of 
stages, are often exceeded in order to reduce complication, 
says Mr. J. M. Ford, in a paper read before the Greenock 
Association of Shipbuilders and Engineers. For example, 
machines have been constructed and work quite satis- 
factorily when compressing to 2500 Ib. per square inch in 
two stages. The temperatures attained, however, make 
it necessary to carry out the cylinder lubrication by soapy 
water. 


MISCELLANEA. 


Accorpine to the British Journal of Photography, it 
should now be possible to secure satisfactory permanence 
with a bromide paper up to twenty years, the only sign 
of age being a slight, and possibly avoidable, yellowing 
of the whites. 

To secure the best results with steam traps on board 
ship they should be installed with their axis fore and aft to 
minimise the effects of a heavy sea. They should always 
be connected to the lines with unions, and every trap 
should be by-passed. 

Layne asphalt in the rain is not so serious a matter as 
one would at first suppose. Experience has demonstrated 
that sections of pavement laid during quite heavy rain- 
falls have lasted quite as well as other sections placed 
when the weather was more favourable. 


A TELEGRAM from Stockholm states that regular deli- 
veries of coal may be expected this summer from the 
Swedish Spitzbergen Coalfields Co.’s mines. The bulk 
of the first year’s output of 10,000 tons was delivered to 
the Swedish State Railways under a contract. 


On July 15th forty American flying pilots presented 
a petition to their commanding officer that they might be 
allowed to fly to France in Caproni or Handley-Page 
machines. The proposal is to jump from Newfoundland 
to Ireland, and thence to the front. The commanding 
officer, replying to the petition, expressed the opinion that 
before the year is out American machines, with Liberty 
motors, will fly across the Atlantic. 


Famous as this country has been in the past from the 
practica) standpoint as regards timber, she has been a 
nonentity as a contributor to the scientific technology of 
wood. The time has passed when it is safe to continue such 
a policy. In the United Kingdom, although there are 
some incipient schools of forestry, and there is a professor 
of the technology of woods at the Imperial College, the 
State neither maintains any technical authority on timber 
in its employ, nor devotes any sum to research on the 
subject. 

Tue Canadian Council for Scientific and Industrial 
Research intends to manufacture carbonised lignite 
briquettes. A plant costing about £80,000 will be con- 
structed near Estevan, Saskatchewan. The proposal is 
to take two tons of poor lignite with about 32 per cent. of 
moisture and 7300 B.Th.U. per Ib., and turn them into 
one ton of briquettes containing 5 per cent. moisture, and 
having a fuel value of 12,000 B.Th.U. Sulphite liquor, 
the waste product from pulp mills, will be used as the 
binder ; it is smokeless and odourless. 

WE. are informed that the American Society of Civil 
Engineers has resolved that a committee be created to 
report on the purposes, field of work, scope of activity and 
usefulness, organisation, and methods of work of the 
society, and to make recommendations concerning these 
matters. This committee will be requested to present to 
the Board of Direction a preliminary report, not later than 
November Ist, 1918, so that it may be printed and dis- 
tributed to the membership in advance of the annual 
meeting in January, 1919, at which meeting it will be 
presented for discussion. 

Etectric welding for ship construction has recently 
been gone into very thoroughly by Mr. Arthur J. Mason 
at the plant of the Federal Shipbuilding Co., Newark, for 
the Emergency Fleet Corporation. According to Mr. 
Mason, electric welding offers a great field for lightening 
a ship. In this design various views of this opportunity 
will be tried out. The field here is very great—ultimately 
10 per cent. of the steel may be eliminated. One derrick 
will bring material, the other derrick support the spot- 
welding yoke, whose function is to tack the material 
together, fastening the plates either to the frames or to the 
adjoining plates. 

ALTHOUGH a general rationing scheme for house coals 
has keen introduced, it does not appear—so far as is known 
at present—as though the free coal to the colliers is also 
to be rationed. Although the conditions of this vary to 
some extent in different areas, as a rule colliers are entitled 
to something like ten tons per annum—they, of course, 
paying all expenses attached to the delivery—whilst in 
other cases they are supplied with coal at merely nominal 
prices at the pit, plus delivery charges. The general public 
might well ask why the supplies of allowance coal to the 
colliers should not be rationed too. The answer, says the 
Iron and Coal Trades Review, is : ““ Owing to the strength 
of their Trade Union.” 


Tuer attention of the Minister of Munitions has been 
drawn to the great reduction that has recently occurred 
in the number of cases of poisoning among T.N.T. workers. 
In the six months, October to March, 1916-17, there were 
169 cases of serious illness ; in the corresponding six months 
of 1917-18 there were forty-two cases ; in April of this year 
four cases ; and in May only one case. This result is due 
largely to a close medical supervision of the workers, 
combined with improved methods of working, and the 
substitution of mechanical processes wherever possible. 
The Minister, therefore, has decided that the factory 
medical officers may permit continuous employment of 
persons upon T.N.T. work. The effect of this will be a 
halving of the number of workers coming into actual con- 
tact with this material. 


To a large extent water for the allied forces on the Con- 
tinent is obtained from wells. The British territory is 
underlaid with chalk, and it is necessary to sink driven 
wells from 150ft. to 250ft. to reach the level of saturation. 
With two shifts the drilling progress on a 6in. hole varies 
from 20ft. to 6Cft. a day, and the yield per well may range 
from 50 to 150 gallons per minute. In the Somme valley, 
British troops used river water, which was passed through 
purification plants mounted on targes. About four- 
fifths of the French army water supply in the region of 
Verdun was obtained from wells. Wells dug by hand, 
in addition to drilled wells, are also employed to some 
extent—one of them was put down to a depth of 65ft. 
If time permits, these dug wells are lined for the upper 
10ft. or 12ft., andacurk 2ft. high is built around the top to 
prevent débris or waste water falling back into the well. 
For dug wells a round section about 4ft. in diameter is 
common. 
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The Future of the Oil Engine. 


Proressor LUCKE is a recognised authority, not 
less in Europe than in America, on internal combustion 
engines, and the lecture which he delivered some 
months ago before the Engineers’ Club of Philadelphia, 
and of which we reprint parts to-day, should be read 
by all who follow this subject, not only on account 
of the merits of the author, but because of the vigorous 
originality of thought displayed. For many a long 
day the Diesel engine has been given unhesitatingly 
the first position for economy and efficiency amongst 
oil engines, and Professor Lucke’s examination of its 
claim, with his round assertion that a high compression 
engine working on the Otto cycle could beat it easily, 
will be read with interest. Professor Lucke does not 
claim that such an engine exists; he admits that it 
does not, and he tells American engineers, quite 
bluntly—in parts of his paper that we have been 
compelled by lack of space to omit—that they have 
muddled the oil engine business. Heavy oil was, so 
to speak, in their backyards, and they accounted it 
of so little value, that they paid far too little attention 
to economy. The oil engine trade has always 
languished in America, according to this author, but 
the time has come when it must enter into competition 
with petrol motors for marine propulsion, for vehicle 
propulsion and for the generation of electricity. 

It is at the moment a little difficult to define the 
type of engine that Professor Lucke advocates. It is 
something between an Otto cycle engine and what is 
generally called a semi-Diesel, or in America a 

“ late-injection ” engine. It is obvious that it is 
impossible, by any means at present known, to raise 
an explosive mixture to a very high degree of 
compression without indeterminate automatic firing 
taking place, and it is recognised on all sides that 
clean air must be compressed and that the fuel must 
be injected into it at or about the point when the 
piston is right home. If it is injected, as it ordinarily 
is, against a hot plate, we get the semi-Diesel engine, 
an engine in which part of the combustion takes place 
almost as an explosion, and part as burning. Professor 
Lucke wants it to be all explosion ; he wants, in fact, 
to leave nothing Diesel in it but the high compression, 
and he wants the cycle to be true Otto—or more 
properly, Beau de Rochas. If that can be done, he 
asserts that the same economy can be secured in such 
an engine with half the compression that is required 
in a Diesel. Examination of his proposals shows that 
what he is aiming at is the perfection of the late- 
injection motor. He points out that the effect to be 
sought is the combustion of the whole supply of fuel 
at one and the same instant of time, and only after 
all the fuel is in the cylinder. In other words, he 
seeks a diagram with a vertical explosion line, and 
with no trace of the horizontal burning line. This is 
a very important point; unless it is attained, some 
of the economy is sacrificed. His examination of the 
methods of securing this object may be read with 
interest and profit by all who have experimented 
with hot-bulb engines. It is essentially practical. 
He shows, for example, that if a simple jet of oil be 
thrown against a hot plate, part of it must be ignited 
before the remainder. Hence the requisite conditions 
for the best economy are not fulfilled. It would be 
possible, he points out, to place a cone jet at the 
centre of a hot hemisphere of such a radius that 
before the particles of oil could reach the surface 
injection would be complete. Assuming that the jet 
had a hemispherical contour—which, by the way, is 
not easily attainable—all the fuel would reach the 
hot wall at the same time and ignition would be 
complete and instantaneous, and would be explosive. 
In detail, however, it seems to us that it would still 
differ in character from an Otto explosion, which is 
the explosion of a gaseous mixture, and not the 
explosive burning of fuel in highly compressed air. 








What kind of difference that fact would make to the 
thermodynamic efficiency; if any, it is difficult to say. 
But Professor Lucke hankers after controlled electric 
ignition, and his examination of the possibility of 


by 2 | achieving it is well worth study. But again, he seems 


to offer us something less than a true explosion. 
Consider, for example, the following passage: 
“ Suppose we had a thoroughly-cold-interior engine— 
an engine the walls of which were all cold, just as cold 
as we can get them, and to my mind you cannot get 
them cold enough for a good practical oil engine—the 
colder the better. Into that cold cylinder we admit 
a charge of air and compress it, but not sufficiently to 
produce ignition, and when we get a sufficient 
compression to produce a highly economical engine 
as to oil, and sufficient to produce a mean effective 
pressure approaching 100 lb. per square inch, then 
ignite with this spark plug. That can be done, and 
it is a most interesting possibility. It is particularly 
interesting, because in conjunction with it it is 
possible to use a modified oil spray.” Here the 
suggestion seems to be to ignite an oil spray by an 
electric spark, instead of by the temperature of the 
highly compressed air, as in the Diesel engine, or of 
the hot plate, as in the semi-Diesel engine. But, 
except as regards the fact that the moment of ignition 
can be controlled—an important point we admit—the 
cycle would differ but little from the Diesel or semi- 
Diesel cycle. It is certain, at least, that the ideal 
conditions which Professor Lucke lays down— 
explosion of the Otto kind, that is, explosion of a real 
mixture of gas and air—would not take place, for all 
that would be attained would be the extremely rapid 
combustion of oil in compressed air. It might be 
more rapid than in the Diesel, but whether it year 
be sufficiently more rapid to cause the attainment of 
the economy which would be sacrificed by the loss of 
the exceedingly high Diesel compression, is a question 
which nothing less than experiment can answer. 

In several respects Professor Lucke flies in the face 
of the accepted tenets of internal combustion 
engineering—note, for example, his insistence on the 
value of a really cold cylinder—but it is for that very 
reason that we find his lecture stimulating. We are 
probably justified in claiming that in Europe, which 
has to import its oil, more attention has been given 
to the oil engine than in America; but at the same time, 
we suggest that just because ‘various factors have 
militated against the increase in the size of oil engines, 
they have more rapidly settled into a manufacturing 
groove than if they had offered scope for a greater 
development. Builders have ceased to experiment, 
because there was a good trade in engines of a com- 
mercial size, and because the demand for larger 
engines was small, and the production of them full of 
difficulties ; there was, and is, money in small engines, 
there is but little money and much tribulation in large 
engines. Professor Lucke endeavours to awaken us 
from this commercial lethargy. He believes that the 
big oil engine has still a future before it, and his 
endeavour to show how that future may be attained 
is laudable in every respect. It will be said by those 
who read his paper that it is somewhat vague, 
somewhat halting, somewhat uncertain. So it is, 
but we could expect nothing else. Had all been 
perfectly clear, then it would have been achieved 
years ago. Professor Lucke seeks to lead us into a 
nebulous region, but a region of great possibilities. 
He desires to get us out of the rut into which the 
commercial exploitation of the oil engine has drawn 
us. If he does nothing more than arouse some 
discontent with the present position, if he stirs 
engineers to think of new improvements, if he leads 
them to experiment in fresh experiments, even 
though they prove abortive, he will have done internal 
combustion engineering an invaluable service. 


The Transport and Delivery of Guods. 


On the 16th instant Mr. Wilson-Fox, the Member 
for North-East Derbyshire, asked the Chancellor of the 
Exchequer whether, having regard to the resolution 
which stood in the Order Book in the names of 237 
Members of the House, he favoured the appointment of 
a Select Committee for the purpose of reviewing the 
methods, working and equipment of the various 
agencies by which the transport and delivery of goods 
were effected in this country, and of examining sugges- 
tions for improvement in the existing system, and of 
making recommendations. To this Mr. Bonar Law 
replied that, in view of the large number of Members 
who appeared to desire such an inquiry, he would be 
prepared to move for the appointment of a Committee. 
He thought the terms of reference needed some 
amendment to make the inquiry satisfactory, and he 
suggested that Mr. Wilson-Fox should place himself 
in communication with the Minister of Reconstruction 
and the President of the Board of Trade on the matter. 
This question and answer form a sequel to the dis* 
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cussion of May 15th last on the Board of Trade Vote, 
when Mr. L. Haslam and Mr. Wilson-Fox raised the 
same question, the former saying that a Committee 
such as they were urging might examine witnesses 
from all sources—engineers from the Board of Trade, 
managers of railways, and experts from other quarters. 
Whilst Mr. Wilson-Fox averred that something has to 
be done to improve the transportation facilities of this 
country, and that on all sides we saw waste and 
inefficiency as a result of the present system, no such 
specific examples of waste or inefficiency were given, 


nor were any details furnished in support of the] 7, 


general assertion. 

Although both these gentlemen disclaimed any idea 
of suggesting it as the perfect remedy, there is no 
doubt that they and other Members are influenced 
by the scheme for a Goods Clearing House in London, 
associated with the name of Mr. A. W. Gattie, and in 
his reply to the whole discussion the President of the 
Board of Trade said he offered to arrange, during the 
war, for facilities to be given for some practical 
experiments being’ made with respect to this par- 
ticular scheme. Anything less, to his mind, would be 
absolutely futile. That offer still held good. The 
scheme meant the investment of many millions. It 
was totally untried, and he thought that before a 
scheme of that kind could be attempted upon any 
such scale as that suggested, before anybody could 
be found to invest such a vast sum of money, it would 
have to be proved upon a small scale that it possessed 
all the merits and qualifications necessary to secure 
success. We consider this attitude of Sir Albert 
Stanley’s to be quite correct. The mechanism for 
hauling, raising and distributing consignments in the 
proposed Goods Clearing House is very ingenious, and 
were it the only unit in the scheme it might be received 
with unqualified approval. But the mechanism is 
only one feature of a vast undertaking, and cannot be 
considered alone. The proposed Select Committee 
is to inquire into the “ methods, working and equip- 
ment of the various agencies by which the transport 
and delivery of goods were effected in this country.” 
This is not a question of railways alone, nor of canals. 
There are the roads, and the harbours, and Mr. 
Wilson-Fox would have liked to have included 
coastal shipping. It is a very broad field and good 
“reconstruction” work. We shall certainly not 
say a word that would interfere with a consideration 
of so serious a question as the co-ordination of all the 
means for the transport of goods. It does seem to us, 
however, that as soon as the committee starts work it 
will be met with some very important questions of high 
politics. Take canals as the simplest of these. We 
can imagine the managers of our waterways, be they 
railway or privately owned, coming before the com- 
mittee and saying, “‘ Gentlemen, we admit the truth of 
all you say and will deepen and widen our canals, in- 
crease the number of the boats, and improve the facilities 
— if the State will make usa free grant.” Or the rail- 
way managers might say that until they knew what 
they would have to pay for their labour and materials 
in future—the war wage, be it remembered, costs 
£47,000,000 a year now, and the companies had a 
surplus of only £37,000,000 in 1913, the record year— 
and how the expense was to be met, they could do 
nothing as to the future. Is it not, we would ask, 
therefore desirable that it should first be decided what 
is to be the future of our railways and canals? Are 
they to revert to private ownership, or remain, 
directly or indirectly, under the State ? Ifthe former, 
then how is the mcreased expense of working to 
be met ? 

Such questions as these lead to dozens of others, 
since the whole situation as to the future is un- 
certain and complex, but the mention of these main 
points will reveal the obstacles that the proposed 
Select Committee will soon have to wrestle with. 
Our railway system is, of course, the main feature of 
any such inquiry, and all but the most prejudiced 
must admit that there is room for reform in our 
transport methods. It is not that they are not good. 
Mr. Haslam said that he supposed there was no 
country in the world in a better position than ours, 
and he believes our service, on the whole, is the best 
organised and the best worked. The fault lies not in 
the service but in the cost of the service. The past 
foolish competition was responsible for much of 
our extravagance in transport. But another factor 
against economical working on British railways is that, 
because this country was the birthplace of railways, 
much of the increased accommodation that has been 
given to the traffic as it has grown has been in the 
shape of extensions of existing facilities—we have, 
too often, enlarged instead of building anew. In 


the United States nearly everything is regarded as 
of a type that will be replaced by something better in a 
few years, and it isconstructed accordingly. Moreover, 
the railway comvanies there make such large profits 
that they _can afford to pull down and rebuild out of 
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revenue—a fact which accounts, in part, for their 
lower capital expenditure per mile. The remarkable 
way in which our railways have been operated under 
the great handicaps experienced since the outbreak 
of war, gives us confidence as to their future successful 
administration if left alone. 


The Strike at Coventry. 


THE hopes that were encouraged on Monday last 
by the announcement that the strike at Coventry 
ad been postponed were rudely dashed on the 
following day, when twelve thousand skilled men 
ceased work. The strike spread rapidly to other 
centres. Birmingham is already out. Manchester 
is threatening to follow on the thirtieth of the 
month, and, unless the epidemic can be isolated, 
many other districts will be involved. On all hands 
it is reported that the strike is “ unpopular,” and 
we can well believe that it is. Coming at a moment 
when the cloud that has hung over our arms for some 
months appears to be lifting, a moment when we 
should be able to command all our energies to seize 
whatever opportunity fortune and the skill of our 
generals and the heroism of our forces may present, 
the public is not likely to look with anything short 
of the greatest displeasure on an outbreak which 
even at a less critical moment it would barely tolerate. 

Whilst it has always been difficult to understand 
the psychology of strikes in war time, it is doubly 
difficult in this case, for the cause is without obvious 
substance. There is here no question of wages and the 
cost of living; none of the hours of work or the demar- 
cation of employment. The quarrel is not between 
workmen and their employers nor between union 
and union. The issue is with the Government of the 
country, and it turns on a principle so thin as to be 
barely discernible. In order to prevent the accumu- 
lation of skilled men in a few shops the Ministry of 
Munitions found it necessary to make a regulation 
as to the proportion of skilled tp dilutee labour. The 
following question and answer, taken from the report 
of the debate in the House of Commons on Monday 
last, give the position in a nutshell : “ Mr. W. Thorne : 
Does the right. hon. gentleman’s answer mean that 
men wanting to leave any particular firm are free to 
choose any employment they like with the exception 
of a certain number of firms who have more skilled 
men than they require, while in others there is a 
shortage in other parts of the country? Mr. Churchill: 
That is the exact position. It is hardly possible to 
sum it up more cogently than my right hon. friend 
has done, only he might have added that the number 
of firms which are subject to the embargo are an 
infinitesimal part of those which are open for free 
engagement.” The small amount of control which 
is indicated has been labelled “the embargo,” is 
regarded as an unwarrantable interference with the 
rights of the individual, and is resisted as a step 
towards the “ conscription of labour.” It is said some- 
times that no strike ever takes place wholly and solely 
on the visible issue, that there is always something else 
behind that is not seen, and that smarting under an 
accumulation of little grievances men seize upon what- 
ever nucleus may present itself at the psychological 
moment.” If there is some evidence to support this 
view of many strikes, it is difficult to see anything 
in the present case, which appears to be an out- 
break against Government authority, unwarranted 
by any solid grievances. To the thoughtful man who 
imagines that all hopes of industrial peace lie in the 
direct employment of labour by the State, it must 
come as a rude shock. The State, like every other 
employer, would have to exercise a certain amount 
of control, and in this strike we witness the attitude 
which labour takes up with regard to the slightest 
interference with its liberty of action. 

We cannot trust ourselves to say more, because 
our indignation is so great that our pen might run 
away with us, but in this case surely we shall not in 
vain ask the public to show its profound displeasure 
and to lend its powerful aid to the Government, 
should it, as we sincerely hope it will, decide to take 
the strongest measures that may be necessary to 
force its will upon the recalcitrants. 








THE TRANS-AUSTRALIAN RAILWAY. 
No. II.* 
Tue SANDHILL BELT. 


WueEn, 454 miles east of Kalgoorlie, the line runs 
across the border into South Australia, there is, on 
either side of the railway, a small stone cairn to mark 
the boundary, but there is nothing else to show the 
change from one State to another, only the boundless 
plain stretching away to the horizon on every side. 


* No. [. appeared July 19th. 








The sandhill belt, which begins at Ooldea, rather 
over 600 miles from Kalgoorlie, is described as being 
a@ tangled mass of ridges and hollows of a loose 
material which looks like sand, though it is not real 
sand, but, rather, the accumulation through long 
ages of the fine dust blown off the plan to the westward. 
Unluckily for the railway, the ridges usually run 
north and south, that is to say, at right angles to thie 
line, and had to be cut through. The hills are covered 
with a fairly thick growth of small trees—mallve 
gums, myalls, black oak, silky oak, native cork, anid 
many others—scrub and bushes, and ordinarily there 
is not much shifting of the sand. When, however, 
the surface is cleared the soil is easily moved by the 
wind, and that is why the bigger cuttings have had 
to be faced with stone. 


THE OoLpEA Soak. 


What is known as the Ooldea Soak, which is about 
three miles from the line, has an interest which is both 
historical and practical. In the middle of a bare, 
open, and most unpromising sandy hollow, surrounde:| 
by steep sand hills, a permanent supply of water is to 
be found a few feet below the surface, and, while the 
water, got by boring, on this section of the line is 
salt, the water in the Soak is perfectly fresh. The 
probable explanation is that there is a clay pan under 
the sand which holds up the water. Only some fey 
hundred gallons a day can be obtained from it, but 
it has done good service both to explorers like Giles 
in 1875 and to surveyors and others who drew upon 
it in the earlier stages of the work on the railway. 


Tue Port Aveusta Division. 


The last division of the line, from the sand hills to 
Port Augusta, is more complex in its features ani 
more varied in surface than any of the others. For 
about 100 miles, till the hilly country around Tarcoola 
is reached, the line runs across red soil plains anc 
undulating country, which is for the most part well 
timbered with black oak and myall, with occasional 
eucalypts, and well grassed. From the size of the 
timber it would appear to have more rain than the 
country nearer Port Augusta. It is certainly fine 
pastoral country and may possibly be used for 
agriculture. At Wynbring, 321 miles from Port 
Augusta, the granite, which has been hidden for 
560 miles, again comes to the surface. Fifty miles 
further on is the first fence which the line passes after 
leaving Kalgoorlie. It is the outer boundary of 
Wilgena Run. Wilgena Run is a fair size—even as 
runs in that part of the world go. It is 80 miles long 
by 40 miles wide, and has an area of something like 
3000 square miles. On a corner of it is the Tarcoola 
goldfield, where the rocks come to the surface in low 
but rugged hills. The hills die away again, and then 
comes the ‘“‘ Lake Country.” The “lakes” are 
actually vast shallow pans, some of them hundreds of 
square miles in area, which are covered with a shallow 
sheet of water after rains, but in dry seasons they are 
simply mere beds of salt stretching away mile after 
mile. When the water is present it has a blue colour 
like that of the sea. The line crosses a corner of 
what is known as Hart Lake, and later skirts the 
shores of the Island Lagoon, which has in it a 
remarkably shaped hill peaked like a volcano. The 
line also crosses Windabout Lake and passes Pernatty 
Lagoon, the waters of which are impregnated with 
copper. Then come 50 miles or more of plain country, 
with strange flat-topped hills rising to the south-west 
the remnants of a once continuous tableland—and 
then the line runs across the extreme head of Spencer 
Gulf at Yorkey’s Crossing and reaches its eastern 
terminus at Port Augusta. 


RAINFALL AND WATER DIFFICULTIES. 


The whole region traversed has a very small 
rainfall. Probably no part of it has an average of as 
much as 10 inches in the year. In exceptional years 
much of the country may receive more than that 
amount, but there are other years when the pre- 
cipitation is probably much less. This absence of 
water along the route was one of the great obstacles 
to constructional work. At Kalgoorlie water could 
be obtained from the Western Australian Govern- 
ment’s supply scheme, which, it will be remembered, 
conserves water at the Mundaring Weir and pumps 
it for 350 miles to Kalgoorlie. But at the Port 
Augusta end the only supply available was that used 
for the town of Port Augusta itself, and it was in- 
sufficient. Between the two points, and even at 
Port Augusta, suitable supplies had to be secured. 
So far as the latter town was concerned, the problem 
was solved by drawing upon aspring in Depot Creek— 
25 miles away. This creek has never been known to 
fail, even inthe worst droughts. In a gorge in the 
heart of the hills, 1000ft. above sea level, a weir— 
known as Saunder’s Weir, after its designer, 
Capt. F. W. T. Saunders, the supervising engineer of 
the eastern section of the line—was* built, and from 
it a pipe line now delivers 60,000 gallons of water 
per day at Port Augusta. 

When the question of water supplies between the 
two termini was taken in hand it was realised that for 
the greater part of the way nothing could be hoped 
from the building of dams. The rainfall, indeed, as 
far as the scanty records and observations go, is 
fairly uniform throughout, but over the limestone 
country and sandhill region, which together extend 
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from a point 167 miles east of Kalgoorlie to within 
Jess than 400 miles of Port Augusta, there is under 
normal circumstances no “run off.” Except in very 
abnormal rains the water which falls soaks into the 
soil. 
country, too, the surface is so flat and the soil so 
absorbent that there was no chance of successful 
dam building. The collecting of the surface water by 
means of dams has therefore been confined to two 
lengths of line—the first 150 miles at the western end, 
and the first 250 miles at the eastern end. Along 
these 400 miles storage capacity has been provided 
for 50,000,000 gallons, of which 17,000,000 gallons 
jis in the west. 

Practically everywhere that the work of conserving 
water on the line has been attempted it has been 
successful. The reservoirs have been kept. well filled, 
and would, in some cases, have filled if they had been 
ten times as large as they actually are. Generally 
speaking, also, they give water of better quality than 
that yielded by boreholes and wells. Nevertheless, 
it was the wells and boreholes which really enabled the 
line to be built. At Kingoonya, 210 miles from 
Port Augusta, two wells put down on the floor of a 
broad valley have given as much as 120,000 gallons 
in the 24 hours and have been drawn upon for 60,000 
gallons a day over long periods. The water was 
struck at 57ft. below the surface in a stratum of pure 
sand. At the present time the water from these 
wells is being carried over 200 miles along the line. 
A good supply of water was struck under similar 
conditions at Wirraminna, 157 miles from Port 
Augusta. Indeed, the wells there and at Kingoonya 
tap what may be looked on as natural underground 
reservoirs, which have the great advantage that 
loss by evaporation is reduced to a minimum, since 
the water lies beneath many feet of earth. 


BOREHOLES. 


Over the Nullarbor Plain and amongst the sand- 
hills, boring had to be relied on, and it gave better 
results than were, at one time, thought likely. 
Altogether 27 bores were put down along the 445 
miles of line lying between Naretha, 205 miles east of 
Kalgoorlie, and a point 402 miles from Port Augusta. 
The depths were mostly between 200ft. and 600ft., 
though one or two bores had to be driven right 
through the underlying granite, which, in one case, 
was struck at a depth of 1470ft. The bores yield 
nearly 300,000 gallons of water per day, but unfortu- 
nately the quality is not uniformly good. On one 
stretch of nearly 150 miles every borehole put down 
yielded salt water, while in a number of other cases the 
water, though good enough for stock, contains ingre- 
dients which make it unfit for use in locomotives. At 
539 miles from Kalgoorlie, and at 420 miles from Port 
Augusta, condensing has had to be resorted to to give 
a regular supply of fresh water. 


POSSIBILITIES OF THE DistRIcT TRAVERSED. 


Of real desert, however, such as may be seen in 
some parts of Central Australia, there is not a trace 
on the line. The nearest approach to it is found 
among the sandhills, but even they support a growth 
of trees and shrubs. The limestone plain, which 
forms so large a portion of the country, is well covered 
with saltbush, bluebush and other shrubs and herbs. 
Tomatoes, melons and pumpkins, given a little rain, 
run almost wild, and the first-named ripen all the year 
round. Grass grows so abundantly at times that 
quantities of it were cut as hay to supply the horses 
used on construction work. The development of the 
country will depend for a long time to come on the 
pastoral industry and on mineral possibilities. Of 
its type there is not, it is said, much finer pastoral 
land in Australia than some of the saltbush country. 
To those used to well-watered regions the stock which 
the new districts will carry seems trifling, and it 
would be a fatal mistake to overstock it; but there 
is no sounder or healthier country than the limestone 
plain, and so great is its area that with only a few 
sheep to the square mile, the aggregate which could 
be carried runs into millions. Apart from the plain, 
much of the other 100,000 square miles and more 
which the line opens up is fair pastoral country of the 
dry type. 

The greatest difficulties in the way of. pastoral 
settlement will be, not the water, which can generally 
be obtained, nor the climate, which is good, but the 
dingoes and rabbits. The latter could, it is thought, 
be kept fairly well in hand by strict control of the 
water supplies, but the dingoes are more dangerous 
and the experience of the country around Port 
— seems to show that only fencing can overcome 
them. 

Agriculture is a matter for the more distant future. 
There are, it appears, thousands of square miles along 
the line which would grow anything,: provided that 
water in the requisite quantity were available, but 
there is no possibility of irrigation at present except 
on a tiny scale in one or two favoured spots. The 
growth of self-sown wheat and oats proves that 
splendid crops could be grown on the rich red-soil 
flats 100 miles out of Kalgoorlie and elsewhere along 
the line, but the experience of the rainfall is, as yet, 
too limited to determine as to average prospects taking 
one year with another. 


MINERAL WEALTH. 
The mineral wealth of the country is mainly along 


For over 100 miles to the east of the sandhill. 
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the eastern section, extending for about 300 miles 
from Port Augusta. It is true that the first 100 and 
odd miles from Kalgoorlie are in the gold-bearing belt 
of Western Australia, and that some good auriferous 
finds were made along the route, but the known 
resources of the eastern country, which contains a 
wide variety of metalliferous rocks, are far greater. 
About 260 miles from Port Augusta is the Tarcoola 
Gold Belt, first discovered seventeen years ago, and 
worked under enormous difficulties until the railway 
was built. It and the neighbouring Glenloth field 
have yielded, in spite of all disadvantages, about 
£200,000 worth of gold. Nearer to Port Augusta is a 
large area of copper-bearing country, of which 
Mount Gunson is probably the most important. 
Manganese worked about eight miles from Woocalla 
Station is now being carried over the line in consider- 
able quantities. Molybdenite and other rarer metals 
are said to exist in the continuation of this mineral 
belt to the north, and, in the Stuart Ranges, away to 
the northward of Tarcoola, it is said that there is a 
fine deposit of opal. 

The truth is, however, that most of the country is so 
little known that no man can say what it may contain. 
With the railway line as a base, prospectors can now 
reach that series of ranges, the Warburton, the 
Everard, the Mann, and the Musgrave, which stretch 
eastward across the interior of the continent away 
to the northward of the line. It may be noted, 
incidentally, that the famous Iron Knob, of the ore 
from which hundreds of miles of the steel rails used in 
the construction of the line were manufactured, lies 
only 40 miles to the south-west of the line on the 
shores of Spencer Gulf. 


TRAIN SERVICE. 


When the line is ballasted throughout—a work 
which will probably take another year or so—it is 
anticipated that the express train service between 
Port Augusta and Kalgoorlie will occupy 24 hours, 
which means that an average speed, including stops, 
of 44 miles an hour will have to be maintained. The 
line has been designed for high speed traffic, and the 
speed mentioned will compare with other train 


services in Australia as follows :—- 
Average miles 


per hour. 
Melbourne to Sydney 34 
Adelaide 274 
Sydney to Brisbane 25} 


For the present, however, eel until ballasting is 
completed, the average speed will be only about 
30 miles per hour, which will entail a journey of 
approximately 35 hours between Port Augusta and 
Kalgoorlie. First and second-class sleeping cars are 
provided, as well as dining and lounge cars, and every 
effort has been made to secure comfort as well as 
speed. 

Unfortunately, the chaotic conditions of the 
railway gauges of the Australian States—a condition 
which has been growing worse even while the trans- 
Australian line has been under construction—is 
likely to have a serious effect on the efficiency of the 
new highway. Until that difficulty is overcome the 
strategic value of the line in case of emergency will be 
greatly reduced. Still, the construction of the line 
is a noteworthy step along the line of national progress. 

* * * * * 


According to a time table folder which we have 
received since the foregoing was written, there are 
two trains each way between Kalgoorlie and Port 
Augusta every week. They start on Tuesdays and 
Thursdays from Kalgoorlie, and on the same days 
from Port Augusta. They leave Kalgoorlie at 10 in 
the morning, and Port Augusta is reached at 1 a.m. 
on the following Thursday or Saturday. This would 
appear to indicate a journey of 39 hours, but it has 
to be remembered that Port Augusta uses what is 
known as “ Adelaide time,” which is 1} hours ahead 
of the ‘“‘ Perth time,’ which is used by Kalgoorlie. 
The actual running time is therefore 37} hours. In 
the other direction the trains leave Port Augusta 
at 10:30 p.m., and reach Kalgoorlie at 10.20 a.m. the 
following Thursday or Saturday. This represents 
@ journey of 37 hours 20 min., allowing for difference 
in time. As the distance between the two places is 
1051 miles, the average rate of travel, including stops, 
is just over 28 miles per hour in either direction. 

There are connections between these trains and 
Perth on the one hand and Adelaide, Melbourne, 
Sydney and Brisbane on the other. There are, how- 
ever, waits of considerable duration at some of the 
changing points. The east-bound train from Perth, 
in connection with the 10 a.m. train from Kalgoorlie 
on Mondays and Wednesdays, leaves at 5.p.m. the 
evening before, that is to say, on Sundays and Tues- 
days. The interval allowed at Kalgoorlie is only 
three-quarters of an hour. At Port Augusta, how- 
ever, passengers are timed to stop four hours, from 
la.m. to 5a.m. At Quorn there is a stop of 5 min. ; 
at Eurelia of 35 min. ; at Terowie a stop of 19 min. ; 
at Riverton, 25 min. ; at Adelaide, 53 min. ; at Murray 
Bridge, half-an-hour; at Serviceton, 15 min.; at 
Ballarat, 16 min. ; at Melbourne no less than 7 hours 
1 min.; at Albury, 19 min.; at Sydney, 5} hours ; 
and at Wallangarra, 25 min. The passenger leaving 
Perth at 5 p.m. on a Monday evening is due to arrive 
at Brisbane at 6.40 p.m. on the following Sunday, 
the distance covered being 3472 miles. In the reverse 
direction the start is made from Brisbane at 8.5 a.m. 
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on Saturdays and Mondays. The following waits 
are shown in the time table :—Wallangarra. 22 min. ; 
Sydney, 8 hours; Albury, 24min.; Melbourne, 
3 hours 39min.; Ballarat, 20 min. ; Serviceton, 
12 min. ; Murray Bridge, 37 min. ; Adelaide, 50 min. 
Riverton, 25 min. Terowie, 24 min. Eurelia, 
25 min. ; Quorn, Snin., and Port Kaa, 38 min. 
Then, after stops of more or less ordinary service 
length on the thousand and fifty miles of the Trans- 
Australian Railway, there is a wait of 7 hours 20 min. 
at Kalgoorlie. The aggregate length of the stops 
in each direction between the extreme points of 
Perth and Brisbane, apart from those on the Trans- 
Australian Railway itself, which are, as we have said, 
of an ordinary character, is about 20 hours. 

The ordinary single fare between Perth and Brisbane 
is £15 7s. 6d. first-class, and £10 5s.second-class. These 
figures work out at just over a penny per mile and 
just under 3d. per mile respectively. These fares 
do not, of course, include anything for meals, nor do 
they include charges for sleeping accommodation. 
The rates for sleeping berths are 10s. per night, or 
part of a night, first-class, and 5s. second-class. Any- 
one purchasing a ticket between Kalgoorlie and Port 
Augusta must, if he intends to have a sleeping berth, 
pay for it when he gets his ticket, the coupon for it 
forming part of the railway ticket. There is an 
arrangement by which “through” passengers may 
pay an inclusive sum which covers the cost of all 
meals partaken of in the dining car on the Trans- 
Australian Railway. These inclusive charges are as 
follows :— 


2nd Class—Child over 3 eet and under 14 s. d. 
years of age. . . 7 6 

Ist Class do. do. 8 6* 
2nd Class—Adult ; 11 0 

13 6* 


Ist a om 

Children, not shail ‘itis years of age, receive 
meals free of charge. 

The charges marked with an asterisk cover also the 
provision of early morning tea served in the passenger's 
compartment, if ordered overnight; afternoon tea 
served in the lounge car; and coffee served in the 
lounge car after dinner. It is to be remembered that 
the time spent in the train between Kalgoorlie and 
Port Augusta is over 37 hours. First-class passengers 
are allowed 112 Ib. and second-class passengers 84 Ib. 
of bond fide luggage free of charge. 
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BRIDGE ACROSS THE RIVER VISTULA AT 
WARSAW. 


An event of rather unusual interest, which practi- 
cally coincided with the outbreak of the war, was the 
completion of a new bridge across the river Vistula, at 
Warsaw, the capital of Russian Poland. Warsaw, it 
may be remarked in passing, was formerly a fortress 
of immense importance, and the focal point of 
most of the railway lines connecting Russia with her 
neighbours. We were at the time in possession of the 
details of this bridge, as set out below, and in the 
accompanying engravings, but refrained from publish- 
ing them at the request of the Russian authorities. 
Now, however, that the enemy is in possession of 


| remarked that the bridge is built on the three-pointed 
|arch system. It consists of eight arches, and the total 
length is 5041n. The largest arch has a span of 80 m., 
while two have spans of 68 m., three of 58 m., one of 
38m., and one of 32m. Each arch in its cross 
section has seven ribs spaced at a distance of 3.08 m. 
The total width of the bridge is 21.4 m., made up of a 
roadway 14.8 m. wide and two footpaths, each of 
3.3m. in width. The girders are calculated to bear 
a weight of 440 kilos. per square metre, and drays with 
a wheel base of 4.27 m. and 10 tons per axle. The 
maximum stress allowed in any portion of the bridge 
was 1200 kilos. per square centimetre, or, say, 7.61 
tons per square inch, the dynamic coefficient being 
taken as 1.65. The length of the construction itself 
is 477.7m., and its total supported weight 4600 
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bank of the river, is obtained by means of a serpenting 
ramp running direct from the bank, with @ maximum 
incline of 1 in 334, and a width of 12 m., of which 
10 m. are occupied by roadway, the remaining two 
being taken up by two footpaths. There is a stone 


viaduct in the ramp with a span of 14 m. 


“The upper part of the town, é.¢., the bank upon 
which Warsaw proper is situated, has access to the 
bridge by means of an armoured concrete viaduct 
700 m. long, with a width of 24m. The armoureg 
concrete arches which compose it have spans of from 
16 m. to 20 m., and are laid upon concrete foundations 
of the “‘ Compressel””’ type. One part of the viaduct 
was, however, constructed of iron, the weight of that 
portion being about 5143 tons (320,000 poods). An 
ornamental balustrade of wrought iron runs along the 
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Warsaw itself, no information can be conveyed to 
him concerning the bridge which he has not got. 
Before the new bridge was completed communica- 
tion between Warsaw and the right bank of the 
Vistula, whereon is situated the suburb of Praga, had 
been confined to two bridges, one for the railway and 


SIDE ELEVATION OF VIADUCT 


metric tons. Hence the weight supported per square 
metre run averages 4600 tons + (21.4 x 477.7) = say 
450 kilos. The steel structure of the bridge rests upon 
seven river piers and two shore abutments. Four 
piers were sunk on iron caissons to the depth of 16 m. 
below zero on the pneumatic system, the remaining 


whole of the viaduct, and weighs approximately 
161 tons (10,000 poods). 

The cost of this viaduct alone represented about 
£255,000. The bridge was originally planned by 
Monsieur Mieczlaw Maryewski, who also for some 
time took charge of,its construction. He was replaced, 
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the other for general traffic. This sufficed while, in 
the judgment of the Russian General Staff, the city of 
Warsaw was capable of defence. The opinion of the 
military experts changed on the point, as was wit- 
nessed by the fact that the forts of the Polish capital 
were eventually dismantled, and that the protection 
of this frontier of Russia was relegated to the three 
fortresses of Novo Georgevsk, Ivangorod, and Brest 
Litovsk. As the latter were situated on the right 
bank of the Vistula, it was undoubtedly the desire of 
the military authorities to expedite the movement of 
troops and military operations generally that led to 
the construction of the new bridge, so that it, in case 
of invasion, might act as a “‘ feeder’ to the trilateral 
base of operations indicated by the aforesaid for- 
tresses. As is so frequently the case in Russia, the 
necessities of the public weal had to wait for the 
additional spur of strategic utility. 

Turning now to the technical aspect, it may be 


BRIDGE PIERS 


piers and shore abutments being built upon concrete 
foundations supported upon wooden piles. These 
foundations touch a level of 2m. below zero. The 
piers and shore abutments are built of granite 
quarried in Podolia and Volhynia, while the bases of 
the former are constructed entirely of local stone 
broken up and set in cement. The cubic contents of 
each pier is roughly 6000 cubic metres. The total 
weight of the bridge is about 4940 tons, of which 
4600 tons are represented by steel, and the remainder 
by cast iron and copper. A decorative balustrade of 
wrought iron runs the length of the bridge and weighs 
approximately 165 tons. Two tram lines traverse 
the structure, the roadway in which they are laid 
being of wood on a concrete foundation. The cost of 
the piers and of the superstructure amounted to 
approximately £355,000. 

Communication between the bridge proper and the 
| lower part of the town, which is level with the right 
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however, by Monsieur A. Lubicki, under whose super- 
vision the work was completed. 








THE HEAVY OIL ENGINE.* 


By CHARLES E. LUCKE, Professor Mechanical Engineering, 
Columbia University, New York City. 


In the field of application of the heavy vil engine I see 
just ready to be invaded these three things; First, a 
widened use for ships ; secondly, a new use in the automo- 
bile type of motor; thirdly, a corresponding new use for 
direct-connected, high-speed electric generating sets. 
Whether they be used on land or aboard ship, it does not 
matter. If they are designed right they are serviceable 
in either place. 

It is of interest to review some of the ideas that have 
been developed to date, and some of the suggestions avail- 
able as lines of possible development in the direction of 
real progress. And this review I divide, for the purpose 
of clarification, into two topics—functional and structural. 

The first item under the functional discussion is that 
of charging the cylinder with air, and this is carried out 
by either the so-called and well-understood 4-cycle system 
of two valves per cylinder, or by any one of several 2-cycle 
schemes. Of the 2-cycle schemes there are a number. 
So completely has the original simplicity of the 2-cycle 
engine disappeared that it will be found that the weight 
per horse-power has grown in the 2-cycle to be substan- 
tially the same as the weight per horse-power in the 4-cycle. 
That is to say, when you start with the simple 2-cycle idea 
with the hope of getting half the weight per horse-power, 
because of twice the number of impulses from the same 
amount of metal, then you have to add this and that and 
the other thing, and by the time you have got through, 
adding enough to make it a real working engine, the 


~* From a paper presented before the Engineers’ Club of Philadelphia, 
January oath. 1918, and reprinted in the Journal ef the Olu for 





Tune, 1918: 
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weights of both types are just about the same. 
fore, the 2-cycle, as compared with the 4-cycle, as to 
weight, might be called substantially equal. But there 
is an inequality in another direction. The 2-cycle, acting 
with more impulses per minute in the same volume, will 
run hotter and load the same sized bearings to a higher 
average bearing pressure, and, as a consequence, size 
for size, the 2-cycle will give more trouble with burnt 
pistons and overheated bearings than the corresponding 
4-cycle. These are just a few of the reasons why this 
much-mooted question of 2-cycle versus 4-cycle as a means 
of air-charging remains a controversial matter rather than 
one of settled engineering practice. My own personal 
opinion about the matter is this: That in the smaller 
size, let us say up to 100 horse-power, or 200 horse-power 
maximum, the simpler form of 2-cycle, not with the sepa- 
rate scavenging pump, is a rather good thing, and prac- 





tical. In the next range of sizes, from, let us say, 500 


horse-power, the 4-cycle works out best in the long run, 


way toward 2-cycle with scavenging pumps, as matters 
stand to-day. But in the larger sizes the art is most 
undeveloped, and most of the uncertainty as to what is 
the proper engineering practice concentrates right there. 
The next item under the functional discussion is the 
introduction of the oil, to form either an explosive mix- 
ture for explosive combustion or to prevent the forming 
of an explosive mixture so that the oil may burn non- 
explosively. Before examining the means of introducing 
and controlling combustion of the oil, I want to point 
out the fundamental and controlling value of a compres- 
sion before injection on the one hand, and of the rate of 
oil burning following the right amount of compression, 
on the other. Consider the former point first. It can be 
demonstrated, and it is pretty generally understood now 
without demonstration, that, other things being equal, 





the more the air charge is compressedtbefore the intro- 
duction of the oil the higher the mean effective pressure 


at the same time, the higher the efficiency, or smaller the 
fuel consumption. It may, therefore, be said with prac- 
ticaliy no reservation that in an oil engine as much com- 
pression should be carried as is possible. But that is not 
all. After the compression has been completed, the oil 
must be introduced either at that time or just previously, 
so as to produce a suitable and proper combustion line 
of one of the two characteristic types or mixed. 

The two types of combustion line are (a) the vertical 
explosive, and (6) the horizontal non-explosive, or Diesel, 
forms. Now, of these two methods of oil combustion as 
to rate, which should one choose ? That question should 
be settled before considering the means of introducing 
the oil, because one is not warranted in spending time 
in determining how to introduce the oil until there is first 
@ decision as to what end is to be accomplished by it. In 
ether words, we must establish the specifications before 
undertaking construction. 
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It will be found, by comparing the full diagrams for 





those two combustion lines, with the same amount of oil | spa 


and expansion, of course, following both, that about the 
same mean effective pressure is possible with both or 
with either. That is to say, so far as power is concerned, 
there is no choice. But, on the other hand, when you 
compare efficiency or fuel consumption, then this startling 
fact comes out : That the constant-pressure or Diesel kind 
of non-explosive combustion is capable of only half the 
efficiency of the other kind of combustion, the explosive 
sort. To put it a little differently and more precisely : 
If the fuel be burned explosively after compression, then 
an efficiency can be produced with a corresponding fuel 
consumption equal to that obtainable with the non-explo- 
sive Diesel combustion when the latter has twice the com- 
pression of the former. Again, to put it in still another 
form: A Diesel diagram with nearly 500 lb. compression 
produces no better efficiency or fuel consumption than an 
Otto cycle diagram with 250 lb. compression. There is 
therefore absolutely no doubt on fundamental ground 
as to which of these two possible modes of burning offers 
the best promise of results. They are equal in power 
possibilities and nearly two to one in efficiency with refer- 
ence to compression. When I say the latter, do not 
misunderstand. Do not think I mean to assert that the 
Otto can give and always will give twice the efficiency 
of the Diesel—not at all. They can be made exactly 
equal in efficiencies and fuel consumptions with selective 
compressions, but when the compression is thus selected 
to do that thing it will require twice the compression 
with the Diesel as will be required with the Otto arrange- 
ment. 

This is particularly interesting when you consider that 
fully 90 per cent. of all the development work that has 
been done with this heavy oil engine has been done with 
the less promising Diesel cycle, and the very promising 
Otto cycle has been almost entirely neglected. I say it 
has been neglected, and yet I do not mean that. It has 
not been neglected by those people who understood the 
possibilities—the students of this subject. It has not 
attained the popularity or the standing in a commercial 
way of the Diesel. 


* * * 7” * 


It is perfectly clear that to produce a high efficiency, 
and at the same time a fairly high mean effective pressure 
in the interest of high power, the first and fundamental 
requirement is not only high compression, but to keep 
the oil away from the air until the time comes to burn it. 
By keeping the oil away from the air during compression 
any compression you please is yours for the asking. It 
is purely a matter of mechanical clearance between the 
piston and cylinder head. Therefore it would seem 
possible to secure almost any efficiency in such an engine 
with the delayed introduction of oil under the system 
rthich has received the name—and a very good name— 
of late injections engines. Late injection is fundamental 
to efficiency. 1 will not say there is no limit to the effi- 
ciency, but it is far beyond the common old practice when 
this principle is adhered to. 

Now the late-injection principle of working is highly 

developed mechanically only in Diesel engines, and therein 
you see there is a little scientific engineering anomaly. 
The desired and necessary principle of high compression 
with delayed injection has been developed in its applica- 
tion to the less promising type of cycle—the Diesel ; and 
the more promising type of cycle, the Otto—that which 
promises a given fuel consumption with half the com- 
pression of the Diesel—has been delayed ; so that our 
engines have been highly developed along the less pro- 
mising line without scarcely any development at all along 
the more promising line. Do you wonder, then, that 
with the success we have had with the less promising we 
may expect and look forward to much greater success 
with the more promising field when it is vigorously followed 
up ? 
We have come now to this point : That after compres- 
sion we are to introduce the oil, and the oil may be intro- 
duced in such a way as to produce an explosion or to burn 
at substantially constant pressure without explosion. I 
want to point out to you next the controlling means in 
use for doing either one of those things or both of them. 

First, as to the Diesel : At the time the oil is introduced 
the temperature of the air is something higher than the 
ignition temperature—200 deg., 300deg., 400deg., or 
500 deg. higher than ignition temperature—and so far 
in all these engines the oil has been introduced and sprayed 
by the aid of compressed air. How is the feed of oil con- 
trolled so that the rate of combustion shall be just enough 
to prevent the pressure falling along the re-expansion line, 
but kept substantially constant ? That is entirely a 
matter of spray-valve design. If you set yourself the 
problem—especially those of you who have not worked 
on this problem—of designing a scheme to squirt oil into 
a cylinder against 4001b. or 500 lb. compression pressure 
at a graduated rate for 10 per cent. to 15 per cent. of the 
stroke, so as to hold the pressure constant, the oil burning 
as fast as it enters, you will find some little problem on 
your hands, and I venture to say that eight out of ten 
men will start with some kind of cam-driven pump. Now, 
that will not work at all. The thing that is relied upon 
is the tendency of the oil to stick to a metal plate. To 
make that clear, consider the ordinary spray Diesel valve 
with a fairly heavy stem in a casing. Beyond it there 
is a graduated orifice outlet, which is the spray orifice, 
and is changeable in size to suit the viscosity of the oil. 
The oil is pumped into the chamber or space between 
the casing and the valve stem by a pump which has only 
one duty to perform, and that is measure the amount, 
not time or graduate of the injection. That cannot be 
done—or it never has been done. I do not think it can 
be done. The oil, in the ordinary course of events, is put 
into the spray-valve chamber before the injection is 
wanted, and it will run down to the bottom more or less 
fast. If the valve be lifted and the oil itself has reached 
the bottom or valve seat, the first thing to happen after 
the opening of the valve is a squirt of solid oil with no 
spraying whatever. In an instant the oil is all out, and, 
instead of maintaining a graduated combustion for 15 per 
cent. of the stroke, we have a lump of oil squirted in with- 
out spraying or graduation. There will be a certain 


amount of combustion, but only part will burn ; the rest 


makes a little lump of carbon. 
Now, to secure graduation of oil feed, all that has been 








THE ENGINEER 





’ : 
done is to stick a lot of plates with holes in them in the 


ce between valve stem and casing. These plates have 
definite thiekness spacing and drilling ; sometimes they 
are given special forms and surface finish, each designer 
adopting an air of great mystery about his arrangement, 
and claiming absurd superiority over his rivals. 

All that these things do in the oil chamber is to provide 
an extended surface to which the oil naturally tends to 
stick. It might be filled with shot, and it would no doubt 
work just the same. The oil is pumped into this chamber, 
and when the valve is pulled open the oil tends to travel 
down, partly by gravity and partly by the surface fric- 
tional influence of the air on the oil. The oil, however, 
is sticking to that labyrinth surface. The oil chamber 
is nothing but a mechanical labyrinth. That is what it 
is called for want of a better name. And that is the only 
means that works as a graduator of oil feed, except one. 
The other one surrounds the stem valve by a sort of Venturi 
tube casing, between which and the valve body is found 
the oil-receiving chamber. There are two holes in the 
Venturi partition between the oil chamber and steam 
chamber, one from the Venturi throat to the bottom of 
the oil, the other imposing the total air pressure on the 
oil surface. When the valve is open the compressed air 
flowing through impinges on that hole to the surface of 
the oil and builds up its total pressure, while at the same 
time the other hole, being at the throat of the Venturi, 
is subjected to a lesser pressure by the air velocity head, 
thus developing lifting tendency on the oil, and we have 
a regular vacuum flow injector. This action of the former 
one of the labyrinth forms the basis of all the schemes for 
graduations of feed of oil from the spray-valve body to 
the spray-valve nozzle, so that the oil feeds during the 
required period of time at a more or less steady rate to 
this nozzle, and it is torn to pieces or sprayed by the velo- 
city of the air issuing from it. It is clear that with this 
arrangement the rate of oil flow, the time of oil feed, and 
the rate of combustion will vary with the viscosity of the 


oil. 

Should such a valve be adjusted by the spaces and 
orifice size to give the required feed for a given oil, and 
then supply an oil of lesser viscosity, or may be the same 
oil supplied hotter, or really a less viscous oil, then it will 
discharge much more rapidly, and instead of a horizontal 
combustion line there will be a rapid rise of pressure some- 
what like a slow explosion. This indicates what is neces- 
sary if we desire to make a spray nozzle suitable for pro- 
ducing an explosion. To produce the explosive mixture 
and secure explosive combustion of oil with the spray 
nozzle, the first step necessary is to reduce the flow resist- 
ance in the body of the nozzle by removing a considerable 
amount of the labyrinth surfaces or by reducing the vis- 
cosity of the oil by heating it. As a result the oil will be 
discharged much more rapidly, and if enough resistance 
be removed from such a spray nozzle it would give a sub- 
stantially instantaneous injection of oil as a liquid spray. 
If that occurred we would have a more or less finely divided 
spray scattered through the mass of compressed air, and 
if the air is not up to ignition temperature, then we would 
have produced what might be called a liquid explosive 
mixture, ready for any kind of ignition that is handy. It 
is a liquid explosive mixture because no attempt has been 
made to vaporise the oil. All that has been done is to 
make really fine fog of liquid drops suspended in the air, 
scattered through the combustion chamber. To get such 
an explosive mixture or charge ready for ignition it is 
necessary that no part of the interior walls or the air itself 
touched by the oil be up to ignition temperature, because 
if the air should be up to ignition temperature, as would 
be the case with the Diesel, then the oil would ignite as 
it came in, before the oil spray charge was scattered 
through the air. To obtain the explosion it is necessary 
to get all the fuel into the cylinder and scattered 
through the air before it is ignited, just as with delay elec- 
tric ignition. On the more desirable Otto cycle, with its 
explosion, it is necessary to prevent the air reaching igni- 
tion temperature during compression ; it must be incapable 
of igniting the oil, and the ignition, by whatever means is 
relied upon, must itself be delayed long enough to let the 
whole charge of oil get in the ,cylinder, because unless 
it is in there is nothing that can explode. 

Now as to igniters : The common thing has been a hot 
plate ; sometimes a bulb of spherical form with a neck ; 
sometimes a hemispherical bulb without any neck, just 
forming a cylinder heady; and sometimes all sorts of weird 
curves and twists and shapes—every one of them the 
subject of a patent. Now, of that collection, what is good 
and what is bad ? There is a simple way of sizing it up. 
The hot metal—that is, the igniter—must be so related 
in position to the injection point that no part of the oil 
reaches the hot plate before all of it is in the cylinder, and 
the shape such that no part of the oil reaches the hot plate 
before any other part. 

Let me illustrate and you will see the force of this prin- 
ciple. Consider a cylinder with a spray valve at one 
edge of a nice hemispherical plate, red hot, the oil being 
sprayed at an angle toward the plate, There have been 
many made like that. The hot plate comes up quite close 
to the injector, which discharged a more or less conical 
spray. Some of the oil will strike the hot plate before 
the oil is all in the cylinder and considerable of the air. 
The first oil that hits that plate is going to fire the charge, 
or so much as has entered, and much of the air is utterly 
inactive, and cannot do anything, as it has received no 
oil. At the same time, an explosion of part of the charge 
has taken place and the rest is still coming in. What does 
it meet on the way in? A red-hot—yes, a white-hot— 
mass of inert gas. What will happen? Nothing but 
crack, liberating free carbon and carbon monoxide. The 
unused and unmixed air leaves free oxygen in the exhaust, 
and with it the unburned fuel appears as carbon monoxide 
and much free carbon with plenty of solid carbon cake 
inside. A very low mean effective pressure and low 
efficiency will result, and the engine will be very dirty. 

The ideal condition is that in which no part of the oil 
strikes the igniter sooner than any other part, and none 
of the oil strikes the hot plate until all the oilisin. Now, 
what kind of arrangement would give that ? Suppose 
we had a spray valve making a cone-like spray discharging 
axially into a hemispherical head, the centre of which is the 
spray orifice. ‘Then at the time the gil at full load had 
reached this hot ignition plate the last oil would have 
come in if the dimensions were right. That would be in 
conformity with the principle laid down. That arrange- 
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ment will give anywhere from 50 to 100 per cent. more 
mean effective pressure than the non-symmetrical arrange. 
ment previously described, and with it any compression 
you please may be carried. It does not matter how hot 
that latter plate gets, whereas the former has to be run 
cool on the side where the oil first strikes, and yet hot 
enough elsewhere not to miss-fire. At full load it tends 
to get too hot and pre-ignite and knock its head off ; with 
a light load it fails to get hot and fails to fire at all. And 
so the engines in that class are always provided with somo 
kind of scheme to prevent getting too hot at heavy load 
and too cold at low load. The popular water-injectioy 
scheme usually does nothing but wash the lubricating 
oil off the cylinder wall. 

For a long time, practically throughout the whole history 
of this art, this condition of necessary relation bet ween 
the spray valve and the hot-plate igniter has not been 
realised, and yet hot-plate igniters have been in alinost 
universal use. Now, hot-plate igniters themselves ure 9 
bar to progress, because if we use a hot-plate igniter it 
has to-be an outer wall. It has to be an outer wall so that 
you can start it with a torch and still not burn up. An 
inner wall cannot be started. A hot plate submerged in 
a cylinder cannot be started, because you cannot get a 
torch at it from the outside. If a hot-tube igniter be 
provided for starting and an internal plate relied upon 
for running, as is sometimes done, then you have no con- 
trol over that hot plate at all, and it will burn out. Soa 
hot-plate igniter has to be an outer wall to be practical, 
and when you have made it an outer wall to be practical, 
then it is not really practical, because it limits the size, 
That red-hot plate lacks tensile strength. To be sure, a 
selected grade of cast iron can be found that will not lose 
too much tensile strength, but, nevertheless, it is very 
weak in proportion to what it might be. As cylinder 
sizes go u nd I have already indicated that one of the 
great fields of need for the heavy oil engine is ship work, 
which calls for cylinders to go up just as high as we can 
make them go—then the external hot plate is barred. 
It is not good because it is too weak structurally. Here 
is the’ place, then, where the functional problem leads to 
a structural debarment, and where progress into the larger 
sizes requires an abandonment of the red-hot plate as an 
igniter—or, at least, a very material modification. If 
we can get along without it at all, then we need not fool 
with modifications, and, as a result of that thought, many 
people have tried various other schemes, and there is now 
being attained some success with electric igniters and with 
moderately warmed internal hot plates, which are more 
properly called ‘“‘ warm” plates. Suppose, with reference 
to the latter, that we have a 300 deg. internal temperature 
and one would stop just short of ignition. Suppose we 
had a 300 deg. initial temperature ; then for practical 
reasons about 2791lb. compression—see table—would 
carry the entire air above ignition temperature 200 deg., 
and that would not be practical with late injection. If, 
however, the initial temperature of the air were lower, 
or a sufficiently lower compression were selected, we could 
come within 100 deg. or 200 deg. of ignition temperature 
and still have a very substantial compression. As a 
matter of fact, it is perfectly feasible to use compressions 
up to 175, approaching 200 Ib.—possibly more—without 
reaching ignition temperature, provided the initial air 
is not too warm. Suppose we were injecting straight 
toward the piston, and we had a spot of metal on there 
that did not get red hot, but raised the temperature of 
the air right next to it 200 deg. or 300 deg. higher than 
elsewhere. That is all that is necessary for ignition, and 
that is one way the thing might be done. A cold external 
wall for strength, a warm internal spot at the maximum 
distance from the igniter, not red hot but sufficiently warm 
to supply a couple of hundred degrees difference between 
the temperature attained by compression—which is not 
high enough to produce ignition—and the amount neces- 
sary to actually produce ignition at that one spot alone. 

We do not know much as yet about that scheme, except 
it is possible to run that way. Whether it can be deve- 
loped into a practical controllable thing remains to be 
seen. I am inclined to think it can. Uf it can, then one 
serious bar to the increase in size and more extended 
use of the Otto cycle engine has been removed and a new 
field of most interesting and valuable possibilities opened 


up. 

Without that, however, there is still another way of 
proceeding that is receivirg some attention. For a long 
time back it has been known that with a sufficiently fine 
and proper kind of spray of oil into air an ordinary spark 
plug would serve as an igniter. With the wrong kind of 
spray and plug the oil would collect at the spark plug 
and short-circuit it, but a spark plug can be made to ignite 
the right kind of spray just as: positively as it ignites a 
gaseous mixture. An apparatus involving the lighting 
of sprays by spark plugs is going to receive considerable 
impetus in the near future. 

As to engine schemes: Suppose we had a thoroughly 
cold interior engine—an engine the walls of which were 
all cold, just as cold as we can get them, and, to my mind, 
you cannot get them cold enough for a good practical oil 
engine—the colder the better. Into that cold cylinder 
we admit a charge of air and compress it, but not suffi- 
ciently to produce ignition, and when we get a sufficient 
compression to produce a highly economical engine as to 
oil and sufficient to produce a mean effective pressure 
approaching 100lb. per square inch, then ignite with 
this spark plug. That can be done, and it is a most in- 
teresting possibility. It is particularly interesting, 
because in conjunction with it it is possible to use a modi- 
fied oil spray. 

With the standard Diesel engine the oil-spray valve is 
supplied with compressed air under a thousand pounds and 
more. Now, in the actual running of these engines the 
air compressor to supply that air and the air storage are 
just about as big a nuisance as the engine—sometimes, 
in fact, and often, more. If we could get rid of that, it 
would be a splendid thing to do. A “solid” spray is 
therefore a highly desirable thing. 

So far we have succeeded in making a number of engine 
solid-spray valves that work quite well, and they work 
so well that I feel confident that the end of the compressed- 
air spray is drawing near, and that thereby we are going 
to eliminate another big source of trouble. I am not sure 
that the solid injection spray I have in mind will work 
on the Diesel engine, because the Diesel engine requires 
a graduated feed, and I am not at all sure that the prin- 
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ciple of action of the solid spray can be adapted to the 

‘graduated feec. It works splendidly with the instan- 
taneous feed for the Otto cycle or explosion engine. There 
is only one principle that need be kept in mind to explain 
the many ways of working out the solid spray, and that 
principle is pretty ,old. It is the principle of the navy 
fuel oil-burning spray for boilers. The navy and other 
ships cannot afford to use compressed air or steam for 
spraying oil, as is So common on land, because they have 
not the fresh water with which to produce this steam. 
‘They are therefore compelled to use a mechanical spray, 
and this type of spray has been very highly developed. 
It involves nothing more than a minute orifice from which 
the oil is discharged with a combined motion axially 
through the hole and rotary as it comes out, the rotary 
motion being developed before the oil reaches the hole 
in a rifling tube or tangential feed passage to a little whirl- 
chamber just back of the spray orifice. By giving the 
oil a whirl behind the spray orifice with a proper exit 
from the orifice it issues with a motion in two directions— 
axial and rotary—producing a sort of solid conical spray 
that is fine and works well in an engine. By making the 
passages small enough in such a spray valve so that they 
are practically capillary, then a direct-acting pump 
plunger slamming against the solid column of oil will 
make such a spray without any dribble at the ends of the 
spray period. Remember that no dribble at the end or 
beginning of a spray is permissible, because every drop 
that dribbles carbonises. To avoid the dribble the only 
thing necessary is to get the passages substantially capil- 
lary in size, and that is not difficult. At first glance it 
would seem as if that boiler spray valve could not be made 
to work with rapid intermittence, but it can, and is so 
working to-day. 











NAVAL NOTES. 





Rapid Destroyer Construction. 


Ir is gratifying to learn, on official authority, 
that the very large programme of torpedo-boat-destroyer 
construction in the United States is making excellent 
progress. The vessels are coming forward well on time, 
and in a number of cases delivery is made in advance of the 
contract date. The “ Official Bulletin,” of Washington, 
publishes the following names chosen for eighteen of the 
new destroyers: Anthony, McDermot, Laub, McLanahan, 
Edwards, Ballard, Babbitt, Claxton, Hamilton, Bush, 
Hopewell, Hatfield, Brooks, Delphy, Kalk, Ingram, Ward, 
Yarnall. In the case of the Ward, a new record for speedy 
construction is stated to have been made by the builders, 
the Mare Island (Cal.) Navy Yard. Secretary Daniels 
announces that the keel of this vessel was laid at 7.30 a.m. 
on May 15th, and the launch took place on June Ist, 
seventeen and a-half days later. The hull of the Ward was 
84 per cent. complete at launching. The shell was riveted 
up, with all outboard valves, bilge keel, fenders, and 
propeller guards in place; water-tight bulkheads and 
structure stanchions complete ; boiler and engine founda- 
tions, deck-houses and fittings, mast and topmast installed, 
and the deck all riveted, except where left bolted for 
installing boilers. This, says Mr. Daniels, is a world’s 
record for the construction period on the building ways, 
the previous record being the launching of a cargo vessel, 
about 333ft. long, by the New York Shipbuilding Company, 
at Camden, N.J., in a little over twenty-seven days. In 
building the Ward, as much structural work as possible was 
prepared in advance, ready for erection and assembling. 
Bulkheads, sections of the keel, deck-houses, bridge 
structure, and a section of the stern of the vessel were 
riveted up ready for assembling in place on the ways. 
In announcing this noteworthy achievement, the Secretary 
of the Navy recalls that the first destroyers for theAmerican 
Fleet were ordered just twenty years ago. ‘‘ They were 
less than half the size of our present destroyers, and yet 
their average time from the laying of the keel to launching 
was almost exactly two years. During the ten years prior 
to the present war, Congress authorised an average of five 
or six destroyers a year. The records show that in the 
construction of these the average time on the ways was 
almost exactly eleven months, the total time of construc- 
tion being about two years. The average time on the ways 
of the numerous destroyers which have been launched 
during the last year, however, is a little over five months, 
being somewhat less than half the average time under 
peace conditions.” On the subject of destroyer designs 
the Washington Army and Navy Journal has the 
following note :—‘‘ By the recent launching of the destroyer 
Tarbell, at Philadelphia, the United States Navy gains one 
of the speediest vessels afloat. The Tarbell is guaranteed 
to make a speed of 40 knots, with a normal displacement 
of 1200 tons. She is 320ft. long, 30}ft. in beam, and has 
84ft. depth of hold. The destroyer has twin screws driven 
by turbine engines, and will be ready to go into commission 
very soon.” 


The Missing Collier Cyclops. 


Tue Cyclops, one of the largest colliers of the 
U.S. Navy, was reported missing on April 15th, since 
when no further news of her has been received, though a 
careful search of the area where she was last heard of has 
been made. The Navy Department now fears that the 
vessel must be regarded as lost. As her voyage did not 
take her anywhere near the war zone, it is supposed she 
must have foundered as the result of accident. The 
Cyclops was built by Messrs. W. Cramp and Sons, at 
Philadelphia, the keel being laid on June 2nd, 1909. She 
was launched about a year later and commissioned in 
November, 1910. She displaced 19,360 tons, and had the 
following dimensions :—Length over all, 542ft.; beam, 
65ft.; mean draught (loaded), 27ft. 8in. Her cargo 
capacity for fuel was 10,500 tons, and she could carry an 
additional 2000 tons of bunker coal for her own use. 
With close stowage the maximum cargo capacity was 
11,600 tons of coal plus 1275 tons of oil. The vessel was 


well equipped with transporters and could deliver nearly 
1500 tons per hour. Her speed, when loaded, was 14 knots. 
She was specially designed to coal battleships under way, 
and had frequently accompanied the Battle Fleet on long 
cruises, 





New German Warships. 


Tue following information with regard to the 
launching dates, &c., of new German warships is available 
from semi-official German sources, but for obvious reasons 
the authenticity of these figures cannot be guaranteed. 
The battleship Bayern—ex Ersatz Wérth—was launched 
at the Howaldt yard, Kiel, on February 18th, 1915, and 
commissioned on June 5th, 1916. A sister-ship, Baden, 
built by the Schichau firm at Danzig, was launched 
October 30th, 1915, and commissioned in January, 1917. 
Both vessels belonged to the normal 1914 programme. 
They are known to be of approximately 28,000 tons, and 
are armed with eight 15in. 50-calibre guns, and a numerous 
auxiliary battery of 5.9in: Q.F. According to the 
original design the speed was to be 20.5 knots. The 
battle-cruiser Liitzow, built by Blohm and Voss, at Ham- 
burg, was launched on November 29th, 1913, and commis- 
sioned early in 1915. She was sunk by gunfire at the 
Battle of Jutland. The battle-cruiser Hindenburg— 
authorised as the Ersatz Hertha—was launched at 
Wilhelmshaven Dockyard on August Ist, 1915, and 
commissioned about twelve months later. The Mackensen, 
a vessel of the same type, built by Blohm and Voss, took 
the water on April 21st, 1917, and is reported to have 
joined the High Sea Fleet last March. A third battle- 
cruiser, Graf Spee, built at Danzig by Schichau, was 
launched September 15th, 1917, and is not yet complete. 
The Hindenburg and Mackensen are understood tc be 
sister-ships, displacing at full load about 30,000 tons, with 
a designed speed of 30 knots. Their armament has been 
variously given as eight 12in., ten 12in., and eight 15in. 
guns. The Graf Spee, on the other hand, is apparently of 
an improved type. She was recently referred to in the 
Vienna Fremdenblatt as an ‘‘ Ueber-Schlachtkreuzer,” or 
super-battle-cruiser, which suggests that she is a so-called 
“‘ hush-hush ” ship, of very high speed and great gun-power. 


German Light Cruisers, 


Wirt regard to new light cruisers, the latest 
vessels of this type are said to be named Mannheim and 
K6ln, the last-named commemorating the cruiser sunk in 
the Bight of Heligoland on August 28th, 1914. Particulars 
of these vessels, which must be accepted with all reserve, 
show them to be of an entirely new design. The displace- 
ment is given as circa 6300 tons, the speed as 33 knots, 
and the machinery as geared turbines built at the Kiel 
Germania shops. They are officially designated ‘*‘ Hochsee- 
kreuzer,”” or ocean cruisers, and the design, if confirmed, 
marks a very distinct stage in German light cruiser develop- 
ment. Each of these vessels is understood to carry a 
battery of two 21 cm. and six 15 cm. guns, with man 
smaller weapons, and four submerged tubes. The 21 cm. 
guns are mounted at bow and stern respectively, the 15 cm. 
guns being placed on the broadside. The boilersare fired with 
oil, of which a sufficient quantity is carried to enable the 
ships to steam nearly 12,000 miles at cruising speed. 
There is some light side armour, probably about 4in. thick, 
the belt having a length of 320ft., reinforced by the usual 
protective deck. It is instructive to compare this class 
with the Graudenz, the last light cruiser to be completed 
before the outbreak of war :— 





Graudenz. | Mannheim. 
Length .. 456ft. -. 520ft. 
Beam .. 45ft. -» 49ft. 
Draught .. .. 16ft. ae 
Displacement 4900 tons. -- 6300 tons. 
Za 2734-28 knots. -- 33 knots. 

Armament Twelve 4. lin. Q.F. Two 8.2in. B.L. 

Two torpedo-tubes. Six 5.9in. Q.F. 


Four torpedo-tubes. 


In this design the tendency of the light cruiser to merge 
into the cruiser, or even armoured cruiser, is clearly 
marked. With the exception of the Dutch ships, Java 
and Sumatra—7100 tons—and the American vessels 
authorised in 1916, the Mannheim is the largest and most 
powerful ship of the cruiser type which is known to be 
under construction at the present time. If strength of 
armour is any longer a criterion, she should be placed in 
the armoured cruiser category, since many of these vessels, 
such as the British ‘‘ County” class, the German Roon 
and Yorck, and several old American and French 
‘“‘ armoured cruisers” had belt armour not exceeding 4in. 
In armament the Mannheim also compares very favourably 
with many pre-war armoured cruisers. In more than one 
action fought during the present campaign, the necessity 
for heavy, long-range guns as bow and stern chasers has 
been clearly demonstrated. The 6in. is apparently not 
powerful enough, and as in the German service, apart 
from the 17 cm. (6.7in.), which was a notorious failure, 
the next gun capable of accurate shooting at long range is 
the 8.2in.’ the adoption of this weapon as the main 
armament of the new cruisers will cause no surprise. The 
older model fired a projectile of 275 Ib. with an initial 
velocity of 2785 foot-seconds, and a muzzle energy of 
14,735 foot-tons, but in all probability the latest model 
has much higher ballistic qualities. 


Brazilian Torpedo-boat Destroyers. 


In connection with our reference to Brazilian 
naval aid, in our issue of July 5th, we recall that ten 
destroyers were built by Yarrow and Co., Limited, of 
Scotstoun, for the Brazilian Government in 1908-10, and 
were described in our issue of July 2nd, 1909. They are 
named as follows :—Paré, Piauhy, Amazonas, Matto 
Grosso, Rio Grande do Norte, Parahyba, Alagéas, Santa 
Catharina, Parana, and Sergipe. All are of the same 
dimensions, viz., 240ft. long by 23ft. 6in. beam, and displace 
about 560 tons. They are propelled by two sets of triple 
expansion, four-cylinder engines, and two double-ended 
Yarrow water-tube boilers, each boiler supplying steam for 
about 4000 indicated horse-power. Both in propulsive 
machinery and genera] design these destroyers possess 
features which, at the time they were built, caused them 
to be considered as exceptionally efficient and powerful 
representatives of their type, and which even to-day 
entitle them to a place in the frontrank. The armament 
consists of two 4in. and four 47mm. Q.F. guns, with 
two torpedo tubes. In the course of her trials on the 
Clyde the Paré attained a speed of 27.5 knots, and other 
vessels of the group reached still higher speeds. The coal 
capacity of 140 tons gives them an unusually extended 








‘them to supplement present arrangements. 
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cruising radius. The living quarters for officers and crew 
are spacious and airy to a degree unknown in the average 
destroyer of ten years ago. 








MIDLAND ELECTRICITY SUPPLY. 





AN important scheme is now under the consideration of 
a special committee of the Nottingham Corporation, 
having for its object the better utilisation of the coal 
resources of the East Midlands and the establishment 
within that area of a large central power station for the 
generation and distribution of electricity. Taking forty 
miles as the radius over which electric power can be 
economically supplied, the towns coming within the scope 
of the original project would have included Sheffield, 
Chesterfield, Mansfield, Newark, Retford, Lincoln, Lough- 
borough, Leicester, Kettering, Burton-on-Trent, Derby, 
Ilkeston, and various intervening places, with Nottingham 
as the centre of distribution, from large works established 
in the neighbourhood of the river Trent. It has been 
explained, however, since the preparation of an interim 
report, that it is not intended, under the present scheme, 
to deal with the matter as far as Sheffield is concerned, it 
being recognised that Sheff will in any case mature its 
own plans of power supply either independently or in 
conjunction with other Yorkshire authorities. But with 
even, this important modification, a very extensive area 
will remain to be dealt with, and for that purpose, Sir Arthur 
Duckham, of the Ministry of Munitions, attended the first 
meeting of the Nottingham Committee, when he explained 
at length his views upon the question of coal conservation 
and the supply of cheap electricity fronr large generating 
stations, established in various centres. Subsequently, 
Mr. Gridley, electrical adviser.to the Ministry, participated 
in the deliberations, the result being that a sub-committee 
was appointed, upon which co-opted members served, 
including Mr. Ernest Mitton, representing large Midland 
colliery interests, Professor O’Shea, Professor McMillan, 
and the corporation electrical and gas engineers, they 
being deputed to consider a scheme for a super-electrical 
station for the East Midlands district. In Nottinghamshire 
and Derbyshire there are large collieries and ironworks with 
power stations of their own, and the idea is entertained 
that a considerable supply of power may be required by 
It is proposed 
to utilise, for the purpose of generating the electricity, coal 
which is at present unsaleable, and which is now allowed to 
accumulate in great quantities in the Nottinghamshire and 
Derbyshire pits, this consisting of top hard slack and a 
rough cannel known as “ Jacks.” It is anticipated that 


Y | many valuable by-products will be recovered in the process 


of carbonisation, the chief being ammonium sulphate. 
Once the scheme for a central power station is approved, 
there are great possibilities of expansion. The Government 
Reconstruction Committee has* already clearly indicated 
that the question of cheaper power and fuller use of coal is 
one which the nation must seriously consider, and Notting- 
ham is claimed as being favourably situated, in the midst 
of a great Midland coalfield, for developing the idea. 
Colliery proprietors and ironmasters of Nottinghamshire 
and Derbyshire have already taken certain action in the 
matter, and their meetings have been attended by repre- 
sentatives of the Nottingham Corporation, with a view to 
a coalition of interests. Since the matter was first mooted, 
the Board of Trade Committee’s report upon electric 
supply has been issued, suggesting the establishment of 
National Electricity Commissioners, with district boards 
to supply electricity over certain areas. The Nottingham 
Corporation, however, decided at a recent meeting to push 
on with its scheme, by empowering the special committee to 
engage expert assistance in the preparation of the details. 
It is argued that in any ultimate project which may be 
put forward on national lines, priority is most likely to be 
given to such municipalities as have shown initiative in the 
rmoatter. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Junior INsTITUTION oF ENGINEERS.—At the Institution 
Rooms, 39, Victoria-street, Westminster, S.W.1. Lecturette 
to cadets and others on ‘“‘ Motors for Commercial Vehicles.” 
7.30 p.m. 

SATURDAY, JULY 271. 


Junior INSTITUTION OF ENGINEERS : NorTH Kent SEcTION.— 
Visit to Imperial Paper Mills, Limited, Bycliffes, Gravesend. 
2 p.m. 

JUNIOR INSTITUTION OF ENGINEERS: Norta Kent Section. 
—Gravesend Central Station (downside). Visit to Imperial 
Paper Mills, Limited, Bycliffes, Gravesend. 1.50 p.m. 

Royat Sanrrary Instirute.—The Council Chamber, Town 
Hall, Ipswich. Discussions on ‘‘ Housing from the Point of 
View of Economy in Planning and Construction,” opened by Sir 
Henry Tanner, C.B., and ‘‘ The Provisions of Maternity Homes,” 
opened by Mr. A. M. B. Pringle. 11 a.m. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 


CORPS ORDERS. 
No. 30 by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Captain of the Week.—Captain E. G. Fleming. 

Monday, July 29th.—Adjutant’s Technical Lecture (Earth- 
works), 6.30-7.30 

Drills as usual. 

Friday, August 2nd.—Adjutant’s Technical Lecture (Earth- 
works), 6.30~7.30. 

Saturday, August 3rd.—Annual Camp at Esher. Parade 
Waterloo Station 2. For further particulars see special orders. 

Headquarters.—From August 3rd to August llth, Head- 
quarters will be transferred to the Camp at Esher. 

C. Hicerns, 


27th July, 1918, Captain R.E., Adjutant. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Pig Iron Trade and Expected Government Concession. 


STAFFORDSHIRE and Midland pig iron makers are 
very much concerned respecting what is to be their exact 
position in the matter of prices and profits following upon 
the recent large increases in the prices of coal and coke. 
News has been received in Birmingham that the Iron and 
Steel Controller has authorised an advance in the price of 
Cleveland pig iron exports amounting to 5s. per ton for 
all deliveries from April last; and that permission has 
also been given to make a retrospective charge of ls. per 
ton in respect of increased wages, for basic and Cleveland 
iron shipped between December Ist last and the end of 
March last. This information leads to the assumption 
that a similar concession, or at any rate a considerable one, 
will be made in respect of iron exported from Northampton- 
shire and Derbyshire, which sometimes amounts to a 
considerable tonnage. No authoritative announcement to 
this effect has, however, yet been made, and it is for this 
intimation that Midland makers now anxiously wait. 
Perhaps of more importance than the export situation is 
that concerning the home trade. Neither in Cleveland nor 
in the Midlands is any official news forthcoming respecting 
the intentions of the Iron and Steel Controller about this 
department, and a good deal of dissatisfaction is expressed 
at the delay. But it is presumed that pig iron makers will 
be recouped for the large increase in the price of hard cokes 
by a substantial addition to the subsidy already being 
allowed by the Government. This is clearly the method 
that the Controller mostly prefers to adopt in the raw 
iron trade of the kingdom as a whole. Communications 
are passing between the Midland and Staffordshire raw 
ircn trade and the Controller relative to the effect of the 
fuel advances, and the issue will, it is believed generally, 
be what I have just sketched. Staffordshire pig iron 
makers are much less affected by the export position than 
are the Derbyshire and Northamptonshire producers. Still, 
a small quantity of Staffordshire best iron is also shipped, 
and presumably this fact will not se overlooked in any 
advance in the export maximum which may be given. 
Concerning home sales, Staffordshire makers will equally 
sees in any change in the subsidy granted to the Midland 

ouses. 


Raw Iron Market. 


Current business in pig iron is on very limited 
lines, smelters preferring to confine sales to lots of 100 tons 
or under. The stringency in foundry sorts is as acute as 
ever. Nos. 1 and 2 are hardly obtainable. Prices are 
unchanged, no sales being’made at less than the maximum. 
Transactions in ‘ off-iron” have been regularised at 
the fullgprice of basic, viz., 97s. 6d., but vendors must 
first obtain permission from the Controller. Foundry 
coke from the South Yorkshire district has now been 
advanced 7s. 6d. per ton as from July Ist, with an 
additional 3s. from the 8th inst., making a total of 10s. 6d. 
Gas coke used for certain foundry work is advanced about 
4s. per ton. 


Manufactured Iron Trade. 


There is a very strong demand ‘for small iron 
rounds of from three-eighths to five-eighths, to provide 
various military supplies. Puddled iron is not being made 
to anything like the extent required. What business is 
being accepted is at £11 10s. The sheet millsare getting 
more liberal releases of raw steel bars, in order to facilitate 
the output of finished material for hutments in which to 
house American troops in France. Black doubles 
unpainted are supplied at the controlled price of £17. 
Staffordshire manufacturers of finished material are as 
fully alive as are the pig iron makers to the large addi- 
tion to the cost of production resulting from the advance 
in coal, and it is understood that the heads of the trade 
are collecting facts with a view to their presentation to the 
Ministry of Munitions at as early a date as possible as a 
foundation for revision of maximum prices. The slowness 
with which the Government coach moves in matters of 
this description provokes considerable remark, but, 
happily, local ironmasters have long since learned to 
possess their souls in patience when applying for any 
advances at the hands of Government departments. On 
this occasion they are pretty certain that, be their vigil 
long or short, they will be indemnified against loss. 


Steel. 


The general steel position is less anxious. 
Consumers of billets have been allowed larger quantities for 
general purposes, owing to the greatly improved output 
from British steel works. Sales are being conducted at 
£11 2s. 6d. delivered. Merchants’ position about the 
purchase of billets, concerning which there has recently 
been considerable dissatisfaction, because of what appeared 
to be a new instruction to the makers by the Admiralty, 
that “the practice of placing bulk orders through a 
merchant or any other intermediary is strictly prohibited,” 
is gradually clearing, and I am pleased to say that it is not 
intended to be so much interfered with as was at first 
supposed. The Iron and Steel Controller announces that 
“there is no intention absolutely to probibit sales to 
merchants, but simply to have such transactions submitted 
to the Steel Superintendent for approval before sales are 
effected.” Further, merchants are to be allowed to 
purchase if they possess permits, and there is now every 
reason to believe that such permits may be obtained with 
rather exceptional ease. The whole trouble is stated to 
have arisen through certain dealings having come to light 
which the Ministry of Munitions and a number of steel 
makers held to constitute a misuse of particular classes of 
steel. Labour at the steel works still constitutes a difficult 
problem, and at some of the works women are being 
extensively employed as labourers at a wage as high as 
33s. per week. Messrs. Alfred Hickman, Limited, are 
employing as many as 200 women in this way, and speak 
very satisfactorily of the experiment. A lady superin- 


tendent is in charge, and the firm is now erecting canteen 
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accommodation at a cost of £3000. It may be recalled 
here that forty years or so ago women labourers were 


Pemployed about the Staffordshire blast-furnaces, but such 


employment ceased long since. 


New Electricity Scheme. 


The Electricity Committee of the Birmingham 
Corporation is proposing a new scheme of supply 
extension, which, if accepted in its entirety, will involve 
the expenditure of more than £1,000,000, spread over a 
long period. The main proposal is the erection of a new 
permanent generating station, which, after considerable 
delay, has now been agreed to by the Board of Trade. 








LANCASHIRE. 
(From our own Correspondents.) 


MaANcHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is a good deal of confusion and uncertainty 
just now in all the departmepts of the iron and metal 
markets, and the causes of it are too various and com- 
plicated to be dealt with fwly in a market report. No 
doubt, one cause is the continual drain upon labour, and 
the disturbance which it causesZamongst workers them- 
selves, many of whom do not know from day to day when 
they may be called awayinto the Army. Another cause 
is to be found in the fact that the Government can at any 
moment alter prices without regard to those economic 
factors which in ordinary times govern all values. There 
is just now a third cause of disturbance, and one upon 
which we may, nevertheless, congratulate ourselves, and 
this is that the recent successful military movements may 
bring the conclusion of the war nearer than had been 
previously thought possible. Far-reaching business 
operations become altogether too dangerous if there is any 
chance of a finalé this year ; for whatever may be said or 
done in favour of maintaining the present range of values, 
it is obvious that the conclusion of the war will bring about 
new trade conditions, the effect of which it is impossible to 
calculate. 


Pig Iron. 


The announcement at the end of last week of 
certain concessions to Cleveland iron makers are a little 
puzzling to the trade. They, of course, cannot be all that 
is proposed to be done, and one is a little surprised that 
piecemeal methods should be considered at all at a time 
like the present. One of these concessions is that a charge 
of ls. per ton is to be allowed on all basic iron and Cleveland 
iron exported between December Ist, 1917, and March 31st, 
1918. Nothing is said about the means of recovering this 
amount; and one fears that the export merchants may 
have to pay the excess to the makers without any certainty 
of being able to recover it from the people who have taken 
the iron from them ; for certainly a cargo of iron shipped 
on December Ist, 1917, is an awkward lot upon which to 
make a claim from the receiver of it. Again, a 5s. increase 
is sanctioned upon iron shipped after April lst of the 
currentJyear, and we are again left in doubt as to the 
people who will eventually pay it. It is said that a new 
fixed price for hematite iron has been decided upon, 
viz., 131s. per ton on trucks. Taking the increased costs 
into consideration, and especially the fact that furnace 
coke will probably cost an extra 12s. per ton in the making 
of iron, the price named does not seem to be unreasonable. 
The supply of foundry iron in the Lancashire district is 
no better than it was, and, in fact, rather worse, because 
the prospect of getting some No. 3 Cleveland iron in the 
northern parts of the country is less hopeful. There is 
not only the chance of a great increase in the cost if 
Cleveland home prices are advanced, but the fact that 
makers are now faced with trouble in the loading up of 
iron already sold. It is reported that the allocations for 
the present month are not being delivered in full quantity, 
and that enough labour cannot be found to get them 
away. Hence, one cannot expect new orders from 
Lancashire to receive much attention. Sellers of the 
local foundry irons are still quoting 98s. 8d. per ton, 
delivered, for Derbyshire No. 3, and 102s. 6d. for Stafford- 
shire, and some small lots can be had, but no seller is at 
all anxious to take fresh orders, and the object of the seller 
is not now so much to look up bis customers as to look 
away from them. One hears very little about Scotch 
foundry iron in this market, and the usual selling agents 
do not come on the exchange so regularly as they used to 
do; so that the time seems near when Scotch iron sellers 


may disappear altogether. 


Finished Material. 


There is no indication here this week of any 
further relief in the situation of finished iron and steel, 
although one continues to hear faint rumours that the 
stringency in steel is lessened. Some people hope that 
the worst is over, but one would like to see better evidence 


of an increasing supply. 


Serap. 


The news this week in the scrap market is rather 
meagre. So far as prices are concerned, there is no 
change, but holders of heavy steel scrap are still indulging 
in the hope that the limit may be raised from 105s. on 
trucks to 120s., or perhaps 125s. This hope may, perhaps, 
account for the paucity of offers on the market, for one 
cannot believe that the actual supply of steel scrap has 
diminished ; and it is quite obvious that South Wales 
consumers could do with more Lancashire scrap if they 
could get it. For heavy steel turnings the price is still 
65s. on trucks. Heavy wrought scrap sells—when there 
is any to offer—at 125s. on trucks, plus all the legalised 
charges, which, when the scrap comes from a dealer’s 
yard, amount in the aggregate to 23s. 6d. per ton. There 
is plenty of demand for it at the price, because of the 
great pressure for allykinds of finished iron. Foundry 
scrap is steady at £6 10s. to £6 12s. 6d. for the best 
es Poni qualities, and £6 to £6 5s. for common metal, 





such as broken pipes. 
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Metals. 


_ The prices of copper, tubes, &c., are as they were 
last week. For tin £378,per ton was, quoted on the 
Manchester Exchange, but no one can say what the price 
may be at the end of the week. America must,have more 
tin whatever the price may be. THere is no merchant 
price for lead. Good old gun-metal is quoted at £130 to 
£132 per ton, and heavy yellow brass scrap at £91. ‘The 
market for old metals is, however, rather unsettled, 


Visit to Davyhulme Sewage Works. 


Under the best conditions there isynothing very 
attractive about sewage works, and one’s choice of a day 
for a visit of inspection to such undertakings would not 
be a close and sultry afternoon in July. It was not alto. 
gether surprising, therefore, that the muster of members 
of the North-Western Section of the Junior Institution 
of Engineers which turned up to visit the above works, 
on Saturday last, under the guidance of their chairman, 
Mr. T. R. Wollaston, M.I. Mech. E., was considerably 
smaller than usual on such occasions. This is a matter 
for regret, for there are few departments of scientific 
inquiry which have given as much trouble in the past 
as that of sewage disposal. The problem of satisfactorily 
disposing of about 40,000,000 gallons of sewage daily 
is in itself no small undertaking, and when the complex 
nature of the liquid is taken into consideration the pro- 
blem becomes even greater, aotwithstanding that the 
major part of the purification is performed by myriads 
of unpaid and invisible workers. It must be admitted 
that at Davyhulme, beyond a small and more or less 
experimental activated sewage plant, there is nothing 
strikingly new. The eye wanders over a large expanse 
of flat land on which is daily distributed the sewage of a 
population of over 800,000 persons. This large area is 
laid out in groups of rec beds, subdivided by low 
partition walls, and round and about which is a line of 
railway several miles long. The flow dealt with at 
Davyhulme is some 30,000,000 gallons per day in dry 
weather and 46,000,000 on the average. The sludge 
removed from the tanks is between 200,000 and 250,000 
tons per annum. The area of the primary contact beds 
is forty-six acres, the storm-water filter beds cover twenty- 
seven acres, and the secondary contact beds thirty-seven 
acres. The average pre-war cost of treatment per head, 
including maintenance, was from ninepence to fourteen 
pence per head per annum, and including capital charges 
one and ninepence to two shillings per head. Like most 
other large public undertakings, the Davyhulme works 
have suffered very severely during the past four years 
owing to shortage of labour. This has rendered neces- 
sary the shutting down of the washing plant, and entirely 
suspending all renewal operations, with a consequent 
reduction in the average working capacity of the purifica- 
tion plant. In addition to this difficulty the daily flow 
of sewage has been increased during the period by taking 
into the system sewage from outside the city area. For 
some time past, therefore, only part of the flow has been 
filtered at Davyhulme, although the whol: flow is treated 
in settlement tanks before discharging into the canal. 
Although Manchester has been most prominent in connec- 
tion with the so-called “ activation’ methods of treat- 
ment, the plant for this purpose at Davyhulme is not very 
extensive. There is a more impressive plant working 
on the continuous flow system at the Withi nm works, 
which also belong to the Corporation of Manchester. With 
regard to the shortage of labour above referred to, it would 
seem that this could be remedied to a considerable extent 
by the employment of enemy prisoners, and I would com- 
mend this suggestion to the authorities. There is a con- 
siderable quantity of machinery at Davyhulme for the 
manufacture of fertiliser from sludge, for the compres- 
sion of air for lifting the sewage and for the activated 
sewage tank. For these purposes steam engines and 
boilers are provided. 


The Cotton Trade and Labour. 


Since the paragraph with the above heading was 
written for this column last week the Cotton Control Board 
has decided to postpone for fourteen+days the abolition 
of the rota system of playing off the workers in the cotton 
industry, which had been previously fixed for the 20th 
inst. It would seem that this step has been taken owing 
to some outside pressure having been brought to bear on 
the Board. As mentioned last week, the rota system of 

laying off workpeople has been abused by many of the 
outatien, who preferred “‘to play” for a week, and be 
placed on the unemployment roll of the Control Board 
rather than accept work at mills at which they had not 
been previously employed. In this way a considerable 
amount of labour is now being wasted that might other- 
wise be profitably employed. The continuous “ playing 
off,” recommended by the Control Board, provides # 
remedy for this state of things, and by placing the adjudi- 
cation with regard to the finding of suitable work for those 
played off in the hands of local joint committees shows 
that all dealings with such workers shall be fairly con- 
sidered, and hardships minimised by special treatment. 
It is a serious complaint that Government orders for goods 
are being retarded owing to the failure of the rotation 


system. 
Barrow-1n-FurngEss, Thursday. 


Hematites. 


The demand for hematite pig iron is maintained 
at the same high level that has been the chief characteristic 
for so long a time. On every hand consumers’ require- 
ments are heavy, and they are not being satisfied to the 
full extent. A good volume of iron is being smelted, and 
the whole of this iron is being put into prompt use as soon 
as it can be secured. Steel makers at Barrow and at 
Workington are taking big supplies direct from the 
furnaces, and in addition big  orempry of high grade iron 
are going out of the district. ere is no present prospect 
of an increase in the output, for the difficulties in the way 
have not been overcome. Smelters on every hand could 
do with a much bigger supply of labour. Prices are steady 
at the full maximum rates, with parcels of mixed numbers 
of Bessemer iron at 127s. 6d. per ton, and special brands 
are at 140s. per ton, both f.0.t. 
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Iron Ore. 


The demand for hematite iron ore is particularly 
strong. Local smelters’ requirements are heavy, and they 
are pressing for bigger tonnages of ore, not only to keep 
their furnaces in active operation, but with a view to 
some extension in operations. The outside demand is 
full. All through the district there is activity at the 
mines. ‘The demand for foreign ores is steady, and supplies 
are coming well to hand. 


Steel. 

The steel trade presents a very busy state of 
affairs, both at Barrow and at Workington, and the whole 
of the available plant is very busily employed. Most of 
the attention continues to be given to work of national 
importance, and semi-finished sections are filling most of 
the order sheets. Billets are at £10 7s. 6d. to £11 per ton, 
and the demand is heavy. The No. 2 plate mill at Barrow 
is busily employed, and an urgent demand is experienced 
for plates, as well as other sorts of shipbuilding material, 
castings, &c, Ship plates are at £11 10s. per ton, and 
boiler plates are at £12 10s. per ton. For rails the demand 
is quiet, with heavy sections at £10 17s. 6d. to £11 per ton, 
light rails £14 to £16 per ton, and heavy tram rails £14 to 
£15 per ton, Shipbuilders and engineers are full of work. 


Fuel. 

There is a brisk demand for steam coal, and 
Durham or Northumberland qualities are at 32s. to 32s, 6d. 
per ton delivered. House coal is at 34s. to 43s. 2d. per ton 
delivered. For coke the demand is full, and East Coast. 
qualities are at 39s. to 41s. 9d. per ton, with Lancashire 
cokes at 37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Bustness on the Cleveland pig iron market has 
been comparatively quiet this week, so far as home con- 
sumption is concerned. The allocations of foundry iron 
at the beginning of the month were exceptionally heavy, 
with the result that very few consumers have found it 
necessary to apply for supplementary quantities. 
Deliveries tend to improve. Though fluctuating to some 
extent, the supply of trucks recently has been much more 
satisfactory, and makers’ chief difficulty has been to get 
labour to load the iron. There have been some fairly 
substantial sales of forge iron over the past two or three 
months, and contracts have been arranged for August and 
September delivery. The present output of forge qualities 
is still considerable, and as it is easier to lift the iron 
straight from the beds than to lift from stock, makers are 
inclined to press sales of this quality. In the export trade 
there are no new developments, but the shipments on the 
whole are well maintained. The trade is still awaiting the 
anticipated readjustment of either the maximum prices 
or the pig iron producers’ subsidy, which has been rendered 
necessary by the 4s. advance in the price of coal. It should 
be noted that the advance in the export price of Cleveland 
and basic iron authorised last week is simply based on the 
increased cost of production, bearing no relation whatever 
to fuel prices, and what readjustments are to be made, 
owing to the rise in coal, have not yet apparently been 
determined. Of course, so long as the price of furnace 
coke remains at the old maximum the ironmaster is not 
prejudicially affected, but coke makers are manifestly 
entitled to higher prices than those now ruling, and it is 
probable that the delay in authorising an advance is 
largely due to the far-reaching effects which it will have 
upon the pig iron trade, and then in turn upon the prices 
of all classes of manufactured iron and steel. For home use 
No. 3 Cleveland pig iron, No. 4 foundry, and No. 4 forge 
are 95s., and No. 1 at 99s., whilst for export No. 3 is 11¢s., 
and No, 1 124s. 


Hematite Pig Iron. 


The demand for hematite continues to be ex- 
tremely heavy, and makers are barely able to keep pace 
with it, whilst the state of the truck supply necessarily 
affects the regularity of deliveries. Nevertheless, home 
requirements are being adequately met, and in this con- 
nection the increasing supply of basic iron tends to relieve 
the pressure. The surplus for export, however, is small, 
and the bulk of it is going to France. The home price of 
mixed numbers stands at 122s. 6d., and the export price to 
France and Italy at 147s. 6d. 


Furnace Coke. 


There is no improvement, and no prospect of any 
improvement, as regards coke. The minimum needs of 
the furnaces are being met. The price of good medium 
furnace kinds is unchanged at 35s. 6d. delivered at the 
works, 


Manufactured Iron and Steel. 


A constant increase in pressure is being felt 
in every branch, and while outputs have recently been 
affected to some extent by the taking away of young men 
for military service, it is difficult at times to realise in what 
way the immense tonnage of steel which pours out from 
the various works day by day can be utilised. During 
recent months the works in this district have been mainly 
employed upon shipbuilding material. But they are now 
well abreast of shipyard requirements, and are able to give 
rather more attention to other work, though the latter is 
exclusively for war purposes, direct or indirect. There are 
no new features in the finished iron trade, which continues 
to be actively employed. The principal quotations for 
home trading are as follows -—Steel ship plates, jin. and 
upwards, £11 10s.; 5/,sin., £11 15s.; fin., £12; under fin. 
down to /,,in., £14 10s.; under */,,in. down to 1/gin., £16 ; 
under !/,in. down to */,,in., £17 ; steel boiler plates, £12 ; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; iron ship rivets, £19 10s.; 
common iron bars, £13 17s. 6d.; best bars, £14 7s. 6d.; 
double best bars, £14 15s.; packing iron, £13 10s.; packing 








iron, tapered, £17; iron ship angles, £13 15s.; steel 
hoops, £17 10s. to £18 10s.; sheets produced by 
steel re-roHers, above */,gin. thick, £16; */,in. thick and 
under to 16 gauge, inclusive, £16 10s.; under 16 gauge to 
20 gauge, £17; under 24 gauge to 26 gauge, £18; steel 
rounds, squares, &c., £12 10s. The following are nominal 
quotations for export :—Common iron bars, £15 7s. 6d.; 
best bars, £15 12s. 6d.; double best bars, £16; treble best 
bars, £16 7s. 6d.; packing iron, £15 10s.; packing iron, 
tapered, £19; iron ship angles, £15 to £15 10s.; iron ship 
rivets, £21 ; steel bars, basic, £16 10s. to £17 10s.; steel ship 
plates, £15 ; steel joists, £13 10s.; steel hoops, £19 to £20 ; 
steel sheets, singles, £20 ; steel sheets, doubles, £22 ; steel 
—_ £17 10s. to £18 10s.; heavy steel rails, £12 5s. to 
3 Hs. 


The Coal Trade. 


The position in the coal trade shows no very 
appreciable change. Continued shortage of supplies is 
still the dominating factor, making business difficult and 
keeping prices for neutral shipment at full high-water 
mark. Practically the whole of the output is absorbed by 
official and home trade requirements, and neutral orders 
receive scant attention, for the reason that there is little or 
no coal available for foreign shipment. Collieries are hard 
pressed to give dispatch to the vessels on hand to load. A 
feature of the market at the moment is the improvement 
in the position of smalls, which even at extravagant prices 
are in great demand, and as a result the large heaps at the 
pits in both counties are beginning rapidly to disappear. 
Prices in the neutral trade display further advancing pro- 
babilities. Best Northumberland and Durham steams 
are firm at 70s. to 75s. for bests, and 65s. to 70s. for 
secondary sorts. Unscreened coals command from 50s. 
to 55s., and smalls up to 45s. | Gas and coking coals are in 
excessive request, and make easily from 50s. to 55s. for 
the usual brands. Bunkers are next to unobtainable, and 
for the microscopic quantities available from 50s. to 55s. 
is quoted for the standard qualities. There is a similar 
scarcity throughout the eoke market. Beehive and patent 
oven are unobtainable for export to neutrals ; the nominal 
value remains at about 65s. Gas coke is firm on the basis 
of 40s. f.o.b. The minimum quotations for the Allies are 
as follows :—Best Blyth steams, 37s.; Tyne primes, 36s. 6d.; 
Tyne prime smalls, 27s. 6d.; second steams, 32s. 6d. to 34s.; 
North Northumberland steams, 34s. to 36s. 6d.; North 
Northumberland smalls, 25s. to 27s.; Blyth best smalls, 
27s.; smithies, 31s. to 32s.; peas and nuts, 31s. to 32s.; best 
gas, 32s.; second gas, 30s. 6d.; coking coals, 3ls.; coking 
smalls, 3ls.; households, 35s. to 37s.; foundry coke, 50s.; 
gas house coke, 40s.; best bunker coals, 34s. to 34s. 6d.; 
ordinary qualities, 33s. to 33s. 6d.; specials, 39s. Principal 
quotations for the home trade are as follows :—Best Blyth 
steams, 32s. 6d. to 36s. 6d.; second Blyth steams, 29s. 6d. 
to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; unscreened 
for bunkers, 27s. 6d. to 29s.; household coal, 26s. 6d. to 
27s. 6d.; best Blyth smalls, 25s. to 26s. 6d.; North Northum- 
berland smalls, 25s. 6d.; smithies, 31s. 6d. to 36s. 6d.; peas 
and nuts, 35s. to 37s. 6d. Durhams: Steam (locomotive), 
33s. to 35s.; special Wear gas, 3ls. 6d. to 33s.; best gas, 
29s. to 31s. 6d.; second gas, 27s. 6d. to 30s. 6d.; ordinary 
bunkers, 30s.; best bunkers, 31s. 6d.; superior qualities, 
34s.; smithies, 33s. 6d. to 37s. 6d.; peas and nuts, 35s.; 
coking coals, 29s. to 30s. 








SHEFFIELD. 
(From our own Correspondent.) 


A Disgrace to Labour. 


THERE is, of courss, no secret about the strike of 
moulders in this district. The facts have been stated, and 
the position explained in the Press. The miserable squabqle 
is about a few paltry hours p>r week—five to be exact— 
and the thousand or so men who are smothering their 
better feelings, and denying their consciences, are in 
receipt of £3 10s. 104d. per week of fifty-three hours. 
Money comes so easily to some of these men to-day, that 
they seem incapable of appraising it at its proper value. 
It has become a habit with them to demand more on the 
slightest pretext, though on the present occasion the 
grounds are even less than slight. Before the war the 
Sheffield moulders—a rather autocratic lot—were better 
paid than those of any other district in the kingdom, and 
since hostilities commenced they have received their full 
share in any war bonuses that have been distributed. 
But they made a discovery which it was immediately 
decided to exploit. One firm here—Hadfields, Limited— 
runs on the eight-hour day plan, at the same time paying 
the ordinary rates of piece and weekly wages required by 
the various trade unions. Thus, Hadfields’ moulders, 
for a 48-hour week, received the same wages as moulders 
employed by other firms for a 53-hour week, so that if 
Hadfields’ moulders work five hours’ overtime they receive 
more wages for fifty-three hours’ work than do moulders 
in other’shops. That is the burden of the grievance, the 
demand being that the wages of the 53-hour men should 
be made up to the equivalent of the wages of the 48-hour 
men—in other words, they ask for an advance of 10s. 4d. 
a week, making their wages £4 ls. 24d. per week of fifty- 
three hours. The worst of it is that, under existing con- 
ditions—which they quite understand—they will pro- 
bably get their way, or, at any rate, a portion of it. Such 
an action as the moulders have taken is not at all likely 
to help forward the movement for a universal eight-hour 
day—in itself an end much to be desired. Moreover, it 
must not be overlooked that whilst Hadfields run eight- 
hour shifts, it has been common talk amongst employees 
generally that eight hours at the Hecla works take as much 
‘‘out of them” as do 104 hours at most other works ; 
which means, of course, that, whilst willing to accord 
the benefit of shorter hours to his men, Sir Robert is in 
business a business man, not a philanthropist, and that 
if an eight-hour shift did not pay, the system would not 
be propped by charity. The moulders are asking for the 
halfpenny and the ginger-bread too. 


The Small Tool Makers’ Gain. 


It will be remembered that attention was drawn 
in a letter a few weeks ago to the indignation felt by engi- 
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neers and small tool makers ‘at an official order requiring 
makers to obtain a general licence to manufacture, also 
to divulge the whole of their business transactions in 
small tools, and to place their books open for the perusal 
and examination of accredited representatives of the 
Government department concerned. There were other 
conditions, too, laid down, but manufacturers took strong 
exception to the character of the whole thing, and made 
representations to London, which, at first, seemed ineffec- 
tive. Since then, however, from what I gather, the matter 
has taken a turn quite in their favour, for the impractica- 
bility of the proposals seems to be acknowledged at the 
Ministry, with the result that whilst the question is under 
revision the regulations are suspended. Perhaps if the 
section of the steel trade affected had been consulted in 
the first place by the authorities, this little difficulty might 
have been avoided, and the waste of much good time 
obviated by both Government and manufacturers’ stafis ; 
but it is understood that the regulations were framed 
without any such consultation—a course which is always 
liable to create friction, particularly in trying times like 
these. A considerable degree of satisfaction was felt 
about the suspension here, some of the firms expressing 
the view that had the regulations, as framed, been pressed, 
as, of course, they might have been, but for the spirit of 
reasonableness subsequently shown in London, the manu- 
facture of small tools would have been scarcely worth 
while. It appears that the sole object of the authorities 
is to prevent exorbitant prices for certain tools, and it 
must be presumed that some firm or firms had actually 
been gui'ty of the practice. 


About Refractories. 


A paper read before the members of the Refrac- 
tories Association here the other day, by Mr. W. J. Rees, on 
“* Silica Refractories,” was of exceptional interest locally. 
Mr. Rees came to the Sheffield University some time ago to 
assist Professor Fearnsides in special research work in the 
new laboratory of the University’s refractories depart- 
ment. Mr. Rees said that, speaking generally, silica 
refractories were manufactured from some naturally 
occurring highly siliceous material, agglomerated by the 
addition of a small quantity of lime or other bonding 
substance. The siliceous materials to be used should, as a 
rule, contain a minimum of 95 per cent. of silica, and only 
small proportions of alkalies and other fluxing impurities. 
Silica products for use in steel melting furnaces must be 
capable of resisting a temperature of 1700 Cent. without 
fusing, or in any way disintegrating. The suitability or 
otherwise of raw siliceous materials for the manufacture of 
refractories can be roughly determined by taking pieces of 
them weighing a few ounces, heating them gradually to a 
temperature of just above 1700 Cent., and keeping them 
at that temperature for two or three hours. They are then 
allowed to cool very slowly, the furnace being lagged so 
that the cooling takes four o- five hours. Under such a 
test the pieces will melt if they contain excessive quantities 
of alkalies or alumina, but if they have kept their shape 
and compactness, and present but few cracks, they are 
suitable for use. On the other hand, should they have 
fallen into powder or easily friable grains, as is the case 
with some sandstones, they are unsuitable, whilst should 
they have split up into smaller pieces those which, despite 
this, still retain toughness and general compactness may be 
used, very small pieces, such as vein quartz, being unsuit- 
able. Mr. Rees mentioned that the natural materials were 
quartzite rocks, pebbles and sand, and, speaking of the last 
named, said that sand-lime bricks, made by the superheated 
steam process, which caused the formation of certain 
calcium silicates, had been used for refractory purposes, 
Mr. Cosmo Johns (Sheffield) recording excellent results 
with some Midhurst sand-lime bricks in a Siemens furnace. 
Dealing with the question of expansion, Mr. Rees observed 
that the total expansion of a silica brick in burning or 
during use may be divided into three terms: first, the 
ordinary thermal expansion—a temporary expansion 
which is reversible and cannot be avoided. There is also 
the temporary and reversible expansion due to the change 
from A to B quartz. Second, a permanent expansion due 
to the change from quartz to tridymite or cristotalite. 
Prolonged firing, by causing the transformation of a large 
proportion of the quartz, will reduce the expansion due to 
this change when the brick is put into use. Third, there is 
the increase in volume due to the fact that, during the con- 
version of the quartz to cristotalite, or tridymite, the new- 
formed crystals are not so orientated as to occupy the 
minimum volume. During the readjustment which 
accompanies the inversion the new form monopolises more 
additional space than is justifiable from a consideration of 
the specific gravities, and hence a greater bulk volume, 
together with an increase in porosity results. This was 
Mr. Rees’ second lecture of the kind before the Refractories 
Association, which is a newly-formed body of manufac- 
turers and producers, and others interested in refractory 
materials, with the object of mutual protection and support, 
and for the advancement of the industry. Its headquarters 
are in Sheffield, but the membership covers firms in London, 
Leighton Buzzard, Leicester, King’s Lynn, Glasgow, and 
Yorkshire. 


Round the Works. 


Whether or not the belief is well founded I do not 
know, but there is a feeling here that the appeals made by 
manufacturers against the taking of so many young skilled 
men for the Army have met, or are to meet, with a measure 
of success. Should this prove to be the case managements 
will experience a sense of relief, for the position has become 
very trying, though it must be said to their credit that 
manufacturers have very patriotically done their best to 
meet the needs of the military regarding man power, and 
at the same time maintain war material output. In this 
they have succeeded to an extent disconcerting to the 
enemy, and there is no doubt that if still further sacrifices 
are needed they will be made, even although there is an 
occasional grumble. Where the pinch is being felt rather 
badly just now is in building operations for extensions and 
so on. It is with extreme difficulty that building stafis 
are kept together, and then they are often quite a “ scratch 
crew.” Nevertheless, in the aggregate, a considerable 
amount of such work is still proceeding, though in the 
matter of canteens, a large number of which are now in 











hand, one notices the rigid economy upon which the 
Ministry is insisting. For instance, interior walls are left 
unplastered, and as the bricks are rough faced, the original 
intention being to cover them with plaster, the effect is not 
particularly Fae to the eye. All theso little things, 
however, will be adjusted after the war. Another of the 
series of fourteen open-hearth furnaces, which the United 
Steel interests are putting down at Templehorough has 
been completed, and I notice that the Samuel Fox section 
of the same combine is far advanced with a garden city 
scheme for the accommodation of employees at Stocks- 
bridge. As to output operations generally, in some 
directions Government requirements continue on the easy 
side, though in most cases the reverse is the fact. Crucibles 
are not showing any greater activity than lately reported, 
but steel foundries and forges have as much work as they 
can manage. Electric furnaces are reported to be not 
quite so busy. The difficulty of securing suitable labour is 
handicapping the rolling mills severely, and makers of such 
things as small tools and saws are under great pressure. 
Metal merchants continue to complain somewhat bitterly 
of the manner in which their business operations are being 
officially restricted. Regarding overseas trade, whilst 
manufacturers speak as if not even the rags of it are left, 
there is still a fair volume in existence. The most recent 
includes steel for Montreal and Caleutta, files for Colombo, 
Port Harcourt and Calcutta ; tools for Chittagong, Calabar, 
Sydney, Melbourne, and Calcutta ; band saws for Lisbon ; 
nuts and bolts for Shanghai ; shears for Alexandria ; knives 
for Adelaide; cutlery for Bathurst, and machetes for the 
West Coast of Africa. 


Iron, Steel, and Coal. 


Another week has passed with no word as to any 
change in the official maximum rates for pig iron, but all 
business passing is subject, so far as forward transactions 
are concerned, to any revision by the Ministry. Common 
iron supplies continue restricted, but hematites, parti- 
cularly low phosphorus qualities, are still making fair 
deliveries under allocation. Otherwise there scems little 
new to report regarding supplies of iron and steel, there 
being nothing to complain about as to the latter. The 
market for all kinds of scrap is very good. There is no 
change in the position of fuels, either for home consumption 
or for export, except that the shortage in slacks is even 
more pronounced than was the case a week ago. Best 
South Yorkshire steam hards are quoted 23s. to 23s. 6d.; 
best Derbyshire hards, 22s. 6d. to 23s.; seconds, 21s. 6d. 
to 22s.; cobbles, 21s. 6d. to 22s.; nuts, 21s. to 22s.; best hard 
slacks, 18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; 
soft nutty, 17s. 6d. to 18s.; peas, 16s. to 16s. 6d.; and small 
slacks, 13s. to 14s. In house coal, branch is quoted 27s. 
to 27s. 6d., and best Silkstone 23s. 6d. to 24s. 6d., all per 
ton at pits. 








SCOTLAND 
(From our own Correspondent.) 


A Quiet Week. 


Owtne to the annual holidays, industrial circles 
have been extremely quiet throughout the past week. 
Works have been given over to repairs and renewals, &c., 
and will be in a better position to cope with the rush of 
orders which is inevitable on the resumption of activities. 
Some doubt existed as to the extension of the miners’ 
holidays, but it is gratifying to note that the restart has 
been a comparatively full one. In other directions, too, 
the resumption of work has been more general than has 
been usual at this season of the year. 


Oil Workers’ Wages Advanced. 


The oil workers employed by the various Scotch 
oil companies have been given an increase of wages, 
amounting to Is. 6d. per day. This increase is in view of 
the recent award to the coal miners, and will affect several 
thousand workmen. 


Pig Iron. 


Tae holidays have had little effect on the pig iron 
trade. Tne output is under Government control, and is 
allocated according to requirements. Export prices are 
all tending firmer, but this is really of little significance, as 
shipments are now almost a dead letter, the production 
being almost entirely absorbed at home or on Allied 


account. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 
130s.; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
150s.; Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 
140s.; No. 3, 135s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; Shotts, 
at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


Nothing apart from the most urgent war work 
has been executed during the past week. Engineering 
staffs and bricklayers have been busy putting plants in 
order. It is expected that certain works will resume 
almost immediately, but it may be next week before 
activities are at their highest point. In the meantime 
orders continue to accumulate, and the pressure for 
deliveries is likely to increase as time goes on. Supplies 
of raw materials show an improving tendency, and if the 
labour available were to increase accordingly, outputs 
would gain a substantial and much-needed lift. The 
recent comb-out has not improved matters in this respect, 
but with the return of skilled workers to the works and 
mines better things may be looked for. As it is at present, 
with national demands so insistent, business in “other 
directions has become almost non-existent, and the 
problems of post-war reconstruction more numerous and 
complicated. With regard to overseas trade, home 


exporters would be glad of even meagre supplies, in order 
to keep at Jeast a slight hold on these markets. 
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Coal, 


The Scotch~coal ‘trade has come under the 
holiday influence, and all districts have been affected. 
There is no falling off in the demand for all classes of fuel, 
and the resumption will find collieries as busy as ever. 
The aggregate shipments from Scottish ports during the 
past week amounted to 80,793 tons, compared with 
166,487 in the preceding week, and 157,086 tons in the 
corresponding week of last year. Ell coal is quoted f.o.b. 
at Glasgow, 32s. 6d. to 35s.; splint, 35s. to 37s.; navigation, 
37s.; steams, 34s. 6d.; treble nuts, 303.; doubles, 29s.; 
singles, 28s.; best screened navigations, f.o.b. at Methil 
er Burntisland, 36s. to 38s.; first-class steams, 35s.: 
third-class steams, 3ls.; best steams, f.o.b. at Leith, 
33s. 6d.; secondary qualities, 32s. 6d. p2r ton. All prices 
quoted only apply to Franch and Italian business. 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Co-ordinating Committee. 


A FURTHER important step has been taken for the 
regulation of the coal and shipping trades in the Bristol 
Channel, for on Tuesday it was officially announced by the 
Shipping Controller that approval had been given to the 
appointment of a committee at Cardiff, to be known as 
the Bristol Channel Shipping and Coal Co-ordinating 
Committee, which will arrange with the District Coal and 
Coke Supplies Committee a shipping and coal programme 
week by week, and decide all questions of priority as to 
destination under instructions from the Admiralty, Ministry 
of Shipping, Controller of Coal Mines, and the Coal Export 
Committee, all of whom will be kept advised by the new 
committee with regard to the coal and tonnage position. The 
members of the new committee are Mr. W. St.D. Jenkins, 
representing the Coal Controller ; Mr. H. Franklin Thomas, 
representing the Ministry of Shipping ; Mr. F. Gwyn Math- 
win, representing the Admiralty agents ; and Mr. W. R. 
Hann, representing the District Coal and Coke Supplies 
Committee, with Mr. L. Reginald Lewis—of Messrs. 
William. Mathwin and Son, Admiralty Coal Department— 
as secretary. + During Mr. Jenkins’ absence in London he 
will be represented by Mr. E. H. Jacob. 


Technical Training Since the War. 


A remarkable illustration was given at Cardiff on 
Monday of the rapid strides taken in the promotion of 
technical education since the outbreak of war. Early in 
1915 the Cardiff Municipal Technical College authorities 
established training workshops on the premises of the 
Cardiff Gas Company, which erected the buildings. Mr. 
Geo. Clarry, secretary and manager of the gas company, is 
the acting chairman of the training committee, and on 
Monday, when the Technical College authorities visited the 
workshops, he was in a position to state that, since the 
inauguration of the scheme, no fewer than 1018 persons had 
been trained at the workshops, the average cost of the 
instruction given being £90 per week. 


Colliery Enginemen’s Wages. 


A meeting of the South Wales Association of 
Colliery Enginemen and Craftsmen held at Cardiff during 
the week forecast new wages trouble in the national coal- 
fields. The enginemen, through their national council, 
have put forward a demand for an increase of 25 per cent. 
in wages, the merging of all war bonuses into the standard 
rates, payment of the war wage on all shifts worked, and an 
eight-hours’ day for all men in the mechanical departments. 
It was stated that conferences with the Prime Minister 
and the Coal Controller had so far not carried the negotia- 
tions very far, and that, with the sanction of the National 
Council a circular letter was being sent to all the branches 
in Great Britain, requesting the members to consider what 
action should be taken in the event of the issue not being 
settled in accordance with the enginemen’s wishes. 


Startling Economic Doctrine. 


Mr. Vernon Hartshorn, J.P., a miners’ agent in 
Glamorgan, and a member of the executive of the Miners’ 
Federation of Great Britain, puts a startling interpretation 
upon. the wages resolution carried at the recent Southport 
conference of the Federation. He affirms it means that in 
fvcure the Federation will determine what shall be the 
standard of living for its members. ‘‘ No reduction of 
wages can in future take place without the sanction of the 
national organisation, and any advance will be enforced 
by the whole power of the Federation. Hitherto we have 
adopted the unwise policy of using our organisation in 
sections for the purpose of establishing sectional agree- 
ments, and even then the sectional organisations have 
abdicated, and have handed over their powers imme- 
diately the agreement had been entered upon. This 
policy has now been definitely and finally abandoned. No 
outside so-called independent chairman will in future 
decide what wages the miners are to be paid. The miners 
will decide this all-important question for themselves.” 


Current Business. 


The Cardiff coal market presents few, if any, new 
features, the conditions this week almost entirely repro- 
ducing those which were apparent last week. The pressure 
for coals of practically all descriptions remains un- 
diminished, while the authorities continue to make large 
demands on the market. The prospect of relief from the 
present position seems to be remote, the prevailing opinion 
being that there can be little change for the better until well 
on in August, but the difficulties of the present position are 
b ing to some extent abated by the efforts of the new 
Co-ordinating Committee which commenced operations 
on Tuesday. The principal trouble, of courss, is the great 
leeway in production that has to be made up, and as the 
influenza scourge is not so acute some improvement in this 
respect is noticeable this week, but no indication of a 





fundamental change for the better is in sight. 
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Later. 

Supplies continue to be far below the needs of the 
market, and the demand on all hands is very pressing, 
Tae South Wales District Coal and Coke Supplies Com. 
mittee is already working in co-operation with the Co. 
ordinating Committee, with a view to placing the new 
schemeimmediately onasatisfactory working basis; further, 
colliery ownershavealready issued forms upon which colliery 
managers are requested each week to furnish details 
regarding output and stocks of coal, together with the 
number of days worked, thus assisting the Co-ordinating 
Committee in facilitating the distribution of coal in accord. 
ance with priority of national importance. 


Schedule Prices (Fixed for France and Italy, Minima for 
Neutrals). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; ssconds, 37s. 9d.; ordinaries, 37s.; bes: 
drys, 37s.; ordinary drys, 35s. 6d.; steem smalls, 25s. tv 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire Blac 
Vein large, 37s.; ordinary Western Valleys, 36s.; bes: 
Eastern Valleys, 36s.; seconds Eastern Valleys, 35s. 
Bituminous coal : Best houssholds, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. ? 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.: 
best washed peas, 34s. 6d.; s9conds, 33s. 6d.; patent fue! 
37s. (6d. extra for France and Italy). Coke, 54s. 6d.; pit 
wood, ex ship, 65s. 


Newport. 


At Newport the conditions are not dissimilar 
from those prevailing at Cardiff, and very little business is 
being transacted owing to the extreme scarcity of free 
supplies. For the whole of this week collieries are fully 
stemmed, so that for the present ordinary shippers are 
likely to get very little coal. The tone remains firm for all 
descriptions of large, while smalls are scarce. There is less 
absenteeism from influenza this week than last week, but 
the workmen at the Risca and Cross Keys collieries are still 
out owing to the gob fire, against which a bashing has been 
put up, but the men are indisposed to resume work, and 
contend that before the pits are reopened there should be 
a joint conference of employers and employed to consider 
the position. The whole issue was reported to the Exccu- 
tive Council of the South Wales Miners’ Federation at 
Cardiff on Monday, it being stated that the mines inspector, 
after several days’ stoppage, had decided that the collieries 
could be reopened for work ; but the workmen were not 
satisfied that sufficient precautions had been taken. The 
council upheld the contention of the workmen, and decided 
to pay them out-of-work pay, and to ask the Home 
Secretary to receive a deputation. Schedule prices : 
Steam coal: Best Newport Black Vein large, 37s.; Western 
Valleys, 36s.; best Eastern Valleys, 35s.; other sorts, 35s.; 
steam smalls, 25s. to 27s. Bituminous coals: Best house, 
40s.; seconds, 37s. 9d. Patent fuel, 37s. Pitwood, ex 
ship, 65s. 


Newport Water Scheme. 
By a decisive majority Newport Town Council on 
Tuesday evening decided to adopt the Talybont Water 
scheme, and issued instructions to the officials to apply to 
Parliament for authority to proceed with the work. By 
this scheme Newport will be placed in possession of one of 
the finest watersheds in Breconshire, with a capacity of 

supplying the needs of a population of 200,000. 


Swansea. 

There is a clear improvement in the anthracite 
section on the Swansea coal market, and there is a definite 
prospect that this improvement will be maintained. The 
large kinds, although it cannot be said all are going well, 
now oceupy generally a much better position, and machine 
made descriptions are well placed. Beans and peas 
particularly are holding firm, with a marked shortage of 
supplies. In the steam coal department the tone is 
distinctly good, and the outlook is favourable. There is 
especially a big demand for the better classes of large sizes, 
which are well booked up for this week’s loading, and 
fortunately the recent arrivals of shipping tonnage have 
been considerable. There is a shortage of orders for some 
of the cheaper grades. The bituminous coal market is 
quite firm. Schedule prices :—Anthracite : Best break- 
ing large, 37s.; second breaking large, 36s.; third breaking 
large, 34s. 6d.; Red Vein large, 32s. 6d.; machine made 
cobbles, 46s. to 49s. 6d.; French nuts, 46s. to 49s. 6d.; stove 
nuts, 46s. to 49s. 6d.; beans, 38s. to 42s.; machine made large 
peas, 27s.; rubbly culm, 18s. and 20s.; duff, 13s. 6d. and 
15s. 6d. Steam coal: Best large, 37s.; seconds, 34s.; 
bunkers, 29s. and 30s. 6d.; smalls, 24s. and 26s. Bitu- 
minous coal: Through and through, 34s.; smalls, 31s. 
Patent fuel, 37s. 


Tin-plates. 


There is no material change in the tin-plate 
market, which continues to be quite firm. Moreover, 
the output is still curtailed by the shortage of labour, as 
the influenza epidemic is unabated in many of the tin-plate 
industrial districts. Quotations :—Block tin, £377 per 
ton cash ; £378 per ton three months ; copper, £122 per 
ton cash ; £122 10s. per ton three months ; lead, £29 per 
ton cash ; £29 10s. per ton three months ; Spanish, £29 10s. 


per ton. 








CATALOGUES. 





Joun Wricut anp Company, Essex Works, Aston, Birming- 
ham.—IIlustrated descriptive pamphlet on ‘* The Use of Liquids, 
consisting of Fused Salts or Mixtures of Salts for the Heating, 


Quenching and Tempering of Carbon Steel and High Speed 


Steel.’ 

Consouipatep Pneumatic Toor, Company, Limited, 170, 
Piccadilly, London, W. 1.—Pneumatic Tool Catalogue No. 40. 
illustrated book containing 128 pages, and giving descriptions of 
riveting and chipping hammers ; yoke riveters ; jamb riveters 
and holders on ; sand rammers ; drills ; wood borers ; grinders 
and polishers; small motors ; hoists ; hose couplings; com- 
pressors ; underwater, rock and other tools. 
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THE AMERICAN RAILWAY WAGES 
COMMISSION. 


One of the first acts of Mr. W. G. McAdoo, after his 
appointment as Director-General of the United States 
Railway Administration, was to meet the leaders of the 
railway brotherhoods. The men had been very restive 
whilst under the control of the railway companies, which, 
however, in face of the rising cost of operation, and no deci- 
sion having been given by the Inter-State Commerce Com- 
mission to their application for an increase in rates, could 
do nothing. Mr. Me Adoo's meeting with the men was not 
with the intention of ‘‘ currying favour,” but to assure them 
that, if they would be patient, they could rely on justice 
being done. The meetings lasted a couple of days, and at 
the conclusion a statement was issued in which the 
Director-General said that he was impressed with the 
spirit of co-operation and fairness shown by the men in 
their discussions with him, and that he felt confident that 
an adjustment fair to them as well as to the country would 
be reached. He had, therefore, determined to appoint 
a committee of four representative men, whose reputation 
would be a guarantee of fair dealing to all, to make a full 
investigation of the whole matter and to report their 
findings and conclusions at the earliest possible moment. 


The report of this committee was made public on 
May 9th. Its conclusions were arrived at after a very 
full and careful investigation. No effort was-spared to 
be fair and liberal, and to give full hearing to everyone 
concerned. Special attention was given to the witnesses 
who came as individuals, and not as representing organisa - 
tions, with their prepared statements and arguments. 
In order to determine the cost of living, the budgets of 
265 families were obtained by the help of newspapers. 
‘'ne average annual income of these families in 1915 was 
1031 dols.—equal at 4s. 2d. to the dollar to £4 2s. 8d. per 
week—and in 1917 it was 1162 dols.—say £4 13s. 2d. 
per week. The average annual expenses in 1915 were 
955 dols.—say £3 16s. 6d. per week—and 1210 dols.— 
say £4 17s.—in 1917. Tae average family had, therefore, 
a surplus of 76 dols.—say 6s. 2d. per week—in 1915, but 
a deficit of 48 dols.—say 3s. 10d. per week—in 1917. In 
1915, there were of the families reporting 169 with a 
surplus and 73 with a deficit, but in 1917 the families 
reporting a deficit numbered 140, whilst there were 96 
with a surplus. 

There was no material rise in prices in the United States 
until the latter part of 1915. The increases in the various 
items in the family budget from January Ist, 1916, to 
January Ist, 1918, were ascertained to be :—Food, 52 per 
eont.; rent, 10 per cent.; clothing, 44 per cent.; fuel and 
light, 31 per cent.: sundries, 35 per cent. Making the 
necessary variations to suit increased incomes, i.e., allowing 
for a family enjoying a higher income to pay more for these 
items than would be paid by those with less income, it 
was found that comparing January, 1918, with January, 
1916, the increase in the cost of living for families with 
incomes up to 600 dols.—say £2 8s. ld. per week—was 
40 per cent., for families with incomes between 600 dols. 
and 1000 dols.—say £4 0s. 2d. per week—38 per cent., for 
families with incomes between 1000 dols. and 2000 dols.— 
say £8 0s. 4d. per week—37 per cent. Later figures, 
obtained in April, increased these percentages to 43, 41 
and 40 respectively, but as the standard of living has been 
reduced these advances have been ignored. 

To keep their men from going into other occupations 
which had been created by the war in Europe, the com- 
panies had advanced their wages—by slow steps at first, 
and, later, more rapidly. The report says that it is hardly 
realised that the railways have, during the two years 1916 
and 1917, increased wages approximately 350,000,000 dols. 
a year. But these advances were not, in any way, uniform, 
either as to employments, in amount, or as to roads. The 
payment of war bonuses and war wages by British railways 
at a flat rate, whether the man be in low or high rank, is 
condemned in principle. It has, admittedly, the advantage 
of simplicity, but. in the opinion of the Commission, it 
fails to draw the distinction between those whose need is 
greatest and those who have largest leeway for sacrifice. 
To make a uniform wage increase of, say, 20 dols. per 
month would be a boon to many whose wages were low, 
but, in its uniformity, it would fail to adapt itself to the 
varying needs of those whom it was intended to serve. 

The Commission observes that there was a somewhat 
popular impression that railway employees were among 
the most highly paid workers. But figures gathered from 
the railways disposed of this belief. Fifty-one per cent. of 
all the employees received 75 dols. per month—say 
£3 12s. id. per week—or less, and 80 per cent. received 
100 dols. per month—say £4 16s. 2d. per week—or less. 
Even among the locomotive engineers—drivers—commonly 
spoken of as highly paid, a preponderating number received 
less than 170 dols. per month—say £8 3s. 6d. per week— 
and this compensation they have attained by the most 
compact and complete organisation, handled with an 
appreciation of all strategic values. Between the grades 
receiving from 150 dols. to 250 dols. per month—say 
£8 3s. 6d. to £13 12s. 6d. per week—there are included less 
than 3 per cent. of all the employees, excluding officials. 

The Commission therefore recommends an advance, 
according to a sliding scale, on the monthly pay each man 
received in December, 1915. In the application of the 
scale the wages run with the position. If a man has been 
promoted within the last two years, his new wages will be 
based on the schedule for the appointment he holds. Men 
engaged on piecework are to have their piecework rate in- 
creased proportionately, whilst those paid by the trip are to 
have a percentage increase based on their average monthly 
earnings for the whole of 1915. The new rates of pay are 
to date from January Ist, 1918, when the Government 
assumed financial control of the railways, and are to be 
paid to all who were then in the railway service, or who 
have come into such service since and remained therein, 
according to the time served. 








THE requirements of salts of potash for agricultural 
purposes in France, based upon the annual pre-war con- 
sumptions, are estimated at about 90,000 tons for the 
agricultural year 1917-1918. The French production 
during this period will scarcely reach 5000 tons. Imports 
from Tunis may be as much as 10,000 tons. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification te 
without drawing 


%. 





Copies of Specifications may be obtained at the Patent-o; 
Sale Branch, 85, ‘Southampton buildings, Chancery-lane, 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 
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INTERNAL COMBUSTION ENGINES. 


116,665 (1419 of 1918). January 24th, 1918.—-AcETYLENE Gas 
GENERATOR, Louis Bourgoin, 6, Boulevard St. Denis, Paris. 

The apparatus described is particularly intended for sup- 
plying a mixture of acetylene gas and air. Ais the inlet pipe 
for the gas, provided with a damper B and issuing into a chamber 
C. A cap D serves to assemble the inlet pipe and chamber C 
together. A number of perforated discs or sheets of wire gauze 
are arranged within the chamber C, resting upon a shoulder 
therein. A valve G, with its seat F, is also fitted in the 
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chamber, it being screwed therein and resting on a shoulder. A 
ring I, arranged externally of the chamber C, is provided with 
openings registering with openings in the chamber for regulating 
the inlet of air, the ring being held in place by a screw J when once 
adjusted. To the lower end of the chamber is connected, by 
means of a cap, the pipe K leading to the engine to be fed with 
the explosive mixture. The operation is as follows :—The 
acetylene gas is sucked in from the inlet pipe A, past the damper 
B, and through the filtering device into the chamber C. It 
passes the valve G, and then mixes with the air rushing into the 
chamber through the openings, after which it is drawn through 
the pipe K into the engine cylinder at each suction stroke of the 
piston.—June 20th, 1918. 


112,931 (18,042 of 1917). December 5th, 1917.—MacGneros, 
Société d’Electricité Nilmelin, 51, Rue Lacordaire, Paris. 
This is an improvement in interrupters for magnetos. In the 
front elevation A isa plate turning with the armatureand carrying 
on one side of it an electrically insulated metal piece B made fast 
by asecrew C. A “ U ” shaped counter spring D is rigidly fixed 
to the metallic block B ; the two free ends of the spring support 
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the fibre projection E—which receives its necessary movement 
from one or more cams F fixed to the frame of the machine—and 
the electric contact G, which is of platinum. The rotating plate 
A carries on the other side of its axis a metallic projecting part H 
which supports a regulatable platinum screw J serving as a 
second contact piece, and also as a guide for an intermediate 
freely moving rod K, which co-ordinates the movement of the 
two branches of the spring D. Lis a recess for a carbon brush.— 
June 20th, 1918. 


DYNAMOS AND MOTORS. 


116,556 (8933 of 1917). June 21st, 1917.—Eecrric Driving 
or Rotiine Mitts, British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, E.C., and another. 

This invention relates to dynamos, and more particularly to 
machines such as are used in systems for driving rolling mills. 

In such systems it has been customary to provide one or more 
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excitation of the mill motor is in one direction. and remains 
constant except when it is desired to alter the speed of the rolling 
mill in accordance with the draught being passed through. The 
excitation of the generators, however, is constantly varying, both 
in strength and polarity, and is supplied from a separate source, 
such as a reversible exciter. It is essential in such schemes that 
the period of acceleration during reversal be reduced as much as 
possible, and the object of this invention is to improve the 
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acceleration, and at the same time to limit the maximum voltage 

of the generators. The accompanying diagram illustrates this 

invention. In this diagram the mill motor A is supplied with 
eurrent from reversing generators B, which are excited from an 

exciter C. This exciter, besides having a main field winding D, 

is provided with a winding E, connected in opposition to its main 

field winding, and excited by the main reversible generator 
voltage. The field F of the mill motor A is excited from an 
exciter G, which may be mounted on the same shaft as the 

exciter C, both being driven by an induction motor H.— 

June 20th, 1918. 

116,577 (9675 of 1917). July 4th, 1917.—Sirp Rinc Dynamos, 
Vickers Limited, Vickers House, Broadway, Westminster, 
and another. 

In the dynamo constructed in accordance with this invention 
the rotor winding is connected to a slip ring placed in a slot in 
the rotor shaft. The slot is closed and the connection is retained 
in position by a bar inserted into the slot, the top of the bar being 
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flush with the rest of the curved surface of the shaft to permit 
knife-edged scrapers or packing glands carried by the enclosing 
casing to be employed. The arrangement is shown in the figures, 
A being the slip ring, B the insulating conductor, C the casing 
of the machine, 5 wedge pieces, which are slid into position, and 
E the knife edges.— June 20th, 1918. 


SHIPS AND BOATS. 


116,510 (1609 of 1917). August Ist, 1917.—Execrric Proput- 
ston oF Surps, Brush Electrical Engineering Company 
Limited, and another, Falcon Works, Loughborough 
Leicestershire. 

This invention is for liquid resistances for use in rotor circuits 
of induction motors when employed for ship propulsion, the 
variation in the resistance required being obtained by varying 
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Fig.2. 














the level of the electrolyte. Referring to Figs. land 2. a con- 
tainer B is provided with a vertically movable tube D, the level 





variable voltage reversible generators, connected directly to a 
fly-wheel and supplying current to a reversible mill motor. The 


of the electrolyte which is delivered to the tank being altered by 
raising or lowering the tube whose mouth serves as the discharge 
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The vessel is surmounted by a cover E having perforations F 
through which are passed the separate rods G of the three elec- 
trodes, 1, 2 and 3, the members of each electrode being electrically 
connected by conducting rings H, and each compound electrode 
connected to one of three windings of a rotor of an induction 
motor, or other device. The apparatus constitutes a closed-in 
resistance. The electrodes are arranged in three segments J of 
a circle in such manner that the relationship of the members of 
an electrode to the concentric segments J in a given section is 
altered by cross connecting the ends of the several segments J. 
The rods G are of different lengths, and in the different electrodes 
are so arranged that theirlower ends are staggered vertically, and 
so that the longer members of the three electrodes are at the 
maximum distance from one another, this distance gradually 
decreasing as the shorter rods and the electrolyte come into 
contact. The electrolyte delivered to the tank is caused to flow 
up the cylindrical electrodes or equivalent, in this case the series 
of rods C, and escape down the inner tube D by gravity, the 
height of the electrolyte being varied by raising or lowering this 
inner tube.— June 20th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


116,576 (9660 of 1917). July 4th, 1917.—Rotime Mitts, 
Duncan Stewart and Co., Limited, London-road Ironworks, 
Glasgow. 

This invention is for a rolling mill with interacting rolls 
arranged one above the other, the bottom roll and its pinion 
shaft being connected to their spindle by end couplings con- 
stituting universal joints. The arrangement is shown in Figs. 
1-6. The coupling box A, which is made fast on the roll shaft 
Bor pinion shaft F, is formed as shown in Fig. 2. The end of the 
spindle C is flattened at top and bottom and widened at the sides 
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—Figs. 5 and 6—and through this flattened part a gudgeon pin 
D is passed. Mounted loosely on the projecting ends of this 
gudgeon pin are two blocks E E which rest on the flattened faces 
of the spindle. The sides of the blocks E E are flat, and the end 
faces are rounded in two directions, as indicated in Figs. 4 and 6. 
The sides of the blocks E fit between the flat faces of the coupling 
box and constitute the driving faces. The rounded faces of the 
blocks E bear against and maintain contact with the curved 
surfaces of the coupling box.—J une 20th, 1918. 


MINES AND METALS. 


116,657 (18,698 of 1917). December 15th, 1917.—WeEtpIna 
Merats, Conrad Kohler, Hardturmstrasse No. 19, Zurich. 

This process is for joining two metals of unequal fusibility by 
previously uniting a thin auxiliary layer or coating of metal to the 
metal of lesser fasibility by means of a reducing flame. Then 
after cooling, the bar—Fig. 1—is placed in a mould box that is 
nearly filled with sand, as shown in Figs. 2 to 5, a hollow space 
being left similar in cross section to that of the bar, and into this 
molten copper is poured until it overflows at the funnel A for a 
sufficiently long time to assume safely that the upper surface of 
the auxiliary layer B has melted. This guarantees that the 
copper layer B closely unites with the liquid copper poured in 
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through the funnel C. After the casting has taken place, the 
mould can be taken out of the box D and the composite bar freed 
from sand. It is then ready for further machining. Fig. 4 
shows a longitudinal section through a mould in which a copper 
bar E has to be joined to an iron bar F, which is prepared in a 
similar way to the iron bar shown in Fig. 1. The inner end of 
the iron bar F is first coated with copper melted by a reducing 
flame. The coated bar lies in a common straight line with the 
copper bar E, but there is a small clearance between the two, 
which clearance is filled up with liquid copper when poured in. 
Liquid copper is poured in at the funnel G until it freely over- 
flows at H and J.—June 20th, 1918. 





116,509 (936 of 1917) March 6th, 1918.—Etrecrro Derposrrion 
o¥ CopPER TuBEs, Sherard Osborn Cowper-Coles, 1, French- 
street, Sunbury-on-Thames, 

In the production of copper tubes the inventor claims the 
electro deposition of copper from an electrolyte in which are 
immersed a mandril or cathode E that may be turned axially, 
the lower end extending into a reeess in a block of wood or other 
insulating material, and an anode B composed of impure copper 
cast into rough tubes or rings as a circular grid. The latter is 
suspended by the hooks C to the support D at the upper part of 
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the cell. The lower end of the cathode extends into a recess 

formed in a block of wood, and the upper end is furnished with a 

head F supported in the socket G, which is rotatably mounted in 

the bearing H in the cover I of the cell, and is provided with the 
handles J, by means of which it and, consequently, the mandril 
can be turned axially. The mandril E is advantageously com- 
posed of iron or steel, and furnished with a lead coating, prefer- 
ably oxidised or sulphided. K is a contact brush for collecting 

the current.—June 20th, 1918. 

116,663 (747 of 1918). January 12th, 1918.—OpEN-HFARTH 
STEEL Furnaces, Charles Henry Frost Bagley, Cleveland 
House, Hartburn, Stockton-on-Tees. 

This is a process and apparatus for removing molten slag from 
fixed open-hearth steel furnaces. The blast of steam or air is 
delivered through nozzles or blocks of refractory material, or 
through water-cooled tuyeres inserted through a wall or door of 
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the furnace, and directed on to the surface of the bath from such 
position and at such an angle that when the blast is turned on 
the molten slag is blown by a series of jets across the surface of the 
metal and flows out through doorways or other conveniently 
placed notches or outlets, as shown in the accompanying sec- 
tional drawing.—June 20th, 1918. 
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MISCELLANEOUS. 


116,678 (4762 of 1918). March 18th, 1918.—Repvuctne Vatvr, 
Schneider and Cie., 42, Rue d’Anjou, Paris. 
The improved pressure reducing apparatus consists simply of a 
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iston valve approximately balanced by the reduced pressure 
hind it and an opposing spring. It comprises two discs of 


approximately equal diameters formed on the ends of a common, 





stem A which is suitably guided by means of extensions. One 
of these discs B serves as the main valve and the othér C serves 
as a piston. The mutually opposite faces of the two dises are 
subjected to the reduced fluid pressure, whilst-the other faces of 
the two dises are subjected to the action of the high-pressure 
fluid. The free end D of the stem extension projecting out- 
wardly beyond the main valve dise is exposed through a branch 
cluct E to the reduced fluid pressure, whereas the stem extension 
F projecting outwardly beyond the piston dise is exposed to 
atmospheric pressure. A spring of adjustable tension is arranged 
to act upon the outer face of the piston ; it is adjusted in such a 
manner as to become preponderant, and to cause the opening 
of the main valve when the reduced fluid pressure acting upon 
that portion of the stem projecting on the side of the main valve 
falls below a given value.—-June 20th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 


On each of five of the patents given below £11, and on each 
of the remainder £5, have been paid in renewal fees. 


No. 16,939/13.—Boots, &c., laying. A device for securing 
soles to shoes, the edges of the sole and shoe having been rough- 
ened and coated with adhesive, consists of a number of clamps 
interconnected to form a chain by a series of slotted links, which 
are engaged by pins on the clamps. The clamps, which vary in 
width according to the curvature of the sole, comprise upper 
and lower spring-pressed plates connected together at the one 
end by clamp screws, and at the other end by set screws, by 
means of which the plates may be adjusted to the thickness of the 
sole.—Hanke, W., Germany. 


No. 16,999/13.—Furnaces; charges, agitating. Rakes or 
serapers for use in sulphate—salt cake—furnaces are formed of 
fire-proof and acid-resisting stone substance. A chisel-shaped 
stone scraper is fixed by a wedge in a frame secured to a stirring- 
arm. The compositions of several suitable stones are given in 
the specification. Farbwerke vorm Meister, Lucius and Bruning, 
Germany. Dated February 14th, 1913. 


No. 17,035/13.—Sulphuric acid. A structure for carrying the 
lead chambers, plates, &c., of sulphuric acid apparatus com- 
prises trestles from which the plates, &c., are supported by 
adjustable tension rods connected to carrying bars removably 
attached to the plates. By this construction the use of a roof 
for supporting the chamber, &c.. is avoided. Hartmann (vorm 
FE. Hartmann and Benker) Ges. E., Germany. Dated July 30th, 
1912. 

No. 17,218 /13.—Furnaces ; steam generator and like furnaces ; 
air supplying ; grates; stoking. Relates to steam generator 
and like furnaces in which the fuel is fed laterally to the fire- 
grate, through inclined coking passages, and consists in pro- 
viding means whereby air is supplied in regulable quantities to 
different parts of the grate, and means for cooling and admitting 
air and gases to the furnace through refractory partitions 
arranged above the inclined fuel passages. Gartner, W., 
Germany. 

No. 17,245/13.—Lighting systems for kinematographs. In a 
lighting system for kinematographs, intended for forming an 
image of a source of light, in the entrance pupil of a projecting 
system, there is placed behind a condenser system a collective 
lens system lying approximately at the locus of the image of the 
source of light formed by the condenser system, and producing an 
image of the exit pupil of the condenser system—determined by 
the diaphragm—approximately in the plane of the framing 
behind which the film is situated—an auxiliary condenser system 
producing an image of the source of light in the entrance pupil of 
the projection system. Zeiss, C. (firm of), Germiny. Dated 
August 17th, 1912. 

No. 17,260/13.—Embroidery machines. Lock stitching by 
shuttles, A shuttle for embroidery machines is formed with a 
guide groove in the rear of the shuttle body, in which an edge of 
a race plate runs. Vogt Landische Maschinen-Fabrik, vorm J. 
C. and H. Dietrich Akt.-Ges., Germany. Dated August 27th, 1912 


No. 17,298/13.—-Internal combustion engi ; liquid fuel 
supplying. In engines of the type in which the first part of the 
liquid fuel is injected into the neck of a preliminary ignition 
chamber so that an explosion occurs and projects the remainder 
of the charge into the cylinder, the fuel supply pipe leading from 
the pump is arranged to be of the smallest possible cubic content, 
to have rigid walls, and to pass through the cooling jacket so as to 
eliminate the effects of change of temperature on the volume of 
the fuel. Steinbecker, K., Berlin. 

No. 17,313/13.—Small arms ; cooling barrels : stocks. Relates 
to automatic guns in which the barrel is enclosed in a corrugated 
outer tube, which in turn is enclosed in the stock, and consists 
in shortening the fore part of the stock so that the corrugated 
tube is exposed for the greater part of its length. Mauser, P., 
Germany. Dated November 19th, 1912. 














PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Tue directors of the Stanton Ironworks Company, Limited, 
near Nottingham, have, subject to the approval of the Treasury, 
entered into a provisional agreement with the directors of tho 
Holwell Iron Company, Limited, of Melton Mowbray, under 
which the shares of the Holwell Company will be acquired by the 
Stanton Company. The Stanton Company employs some 7000 
workmen in connection with their blast-furnaces and foundries 
at Stanton, collieries near Mansfield, and ironstone fields in 
Leicestershire and Northamptonshire. The Holwell Company 
employs some 1200 workmen in connection with blast-furnaces 
and foundries at Melton Mowbray and ironstone fields in 
Leicestershire and Lincolnshire. 

FotLowre the death of the late chairman, Mr. Arthur T. 
Keen, the Earl of Bessborough, K.P., has been elected chairman 
of Guest, Keen and Nettlefolds, Limited, and Mr. F, W. Keen 
and Mr. Edward Steer, deputy chairmen. _Lieut.-Col. the Hon. 
C. H. C. Guest, and Mr. H. Probyn, who has held the position ot 
secretary of the company since its formation, have been ap- 
pointed to seats on the board. An executive committee of 
general managers has been formed. Mr. J. H. Jolly, at present 
secretary of the Blaenavon .Company, Limited, has been 
appointed to the post of secretary and chief accountant. 
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(‘crystal Palace School of Prac- 
TICAL ENGINEERING. 
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Premium Bonus Clerk Required 
for —-> En weed —~_ on lower reaches of Clyde, 
—_ with apie y= Discharged m 


a or = oa ca’ age, experience, and wages 
expected. cago ‘The \Boginesr Office. 483 a 
expected — Address, The Bneinesr—OMoce___ 45. 4_ 


dvertiser, Just Returned. from 

ears ’Goverimotit service in the Tropics, REQUIRES 

KMPLOYMEST in oA Bg ee — at home or 
nee 604 & 








abroad.—Address, 


Advertiser (40), Disen ngaged End 
drawit << and a ‘experience in ; a —— bn a 
‘Address, 586, “The Engineer” Office. aera 3% 


(old Storage Engineer Seeks 


SITUATION, practical experience in CO2 and perry 
he Engi- 
603 B 








com ete excellent references.—Address, 603, “ 
heer” O 


(‘ontractor s Engineer and Agent 
(over ow i age), active and energetic. Disengaged 
Shortly. Has had extensive —— on public works con- 
tracts and Government works, including various important 
ferro-concrete works; bas completed a number of large and 
important a with entire charge. Good organiser and 
manager of works and workmen. Good references, &c.— 
Address, 500, The Engineer” Office. 500 & 


Eagineer, Mechanical, Electrical 
Works, and Commercial, DESIRES RE-ENGAGE- 
MENT. Hiperience Five years ae 12 years — 

manager ; prese ion, six years general manager. We’ 
upin the eoaereare of all t: x of . having made a 


types o gearing, 
jal study in “eagles double helical gears, —— of 














experience in Heavy Motor Vehicle work. No one at present | Plant, high-speed engines, boilers, india-ru achinery, 
on Government work can be engaged — ress, giving full A per. with lage firm,” a sornepel px ini iy SUTTON Was ENGIN nae 
t 2 597, 

Engineer” Of ¢ Office experience, an lary expected, to 486, “ ‘ “The Engineer ” Office. Age 44. _s = 
Rournemouth.—Man Wanted to Kg! ineer,M.I.M.E., W ide Exper- 
LENCE, manager, AT LIBERTY NOW; 


TAKE CHARGE of Generating Plant in General 
Devartmental Store. Must be accustomed to Gas Engines, 
and ba ee knowledge of Electric ee Focnienent? 

position, discharged ont avy) preferred. fpely, 
MNagINne DIRECTOR, Bright's, Ltd., Bournemouth. a 
a 





Exgineer Charge Hand Required |¢ 
for Paper Mills, Controlled. Must have h: revious 
electrical experience. Capable of TAKING FULL CHARGE 
of Alterations and some Knowledge of drawing. Permanent 
situation for reliabie man. Send — of po and 
nm Govern- 


state salary required. No one already 
he Engineer” a 


ment work need apply.—Address, 302 Bs 





anted, by Structural Engineers 

in London, DRAUGHTSMAN, capable of designing and 
detailing structural steelwork. —Address, stating experience, 
age and salary required, 574, “ The astneer” Office. 5744 


anted Immediately, by Engi- 
Firm in Yorkshire, engaged on urgent 
Work, a Saoluaae ENGINEER, a about 30, experienced 








[raughtsman Required by . Firm 


of London Sopra Agents.— Write, stating soe 
and experience. P. A:, 6.0. Gibbs, Smith” ona” Co., 1 
High Holborn, wel 591’ 





[)raughtsman Required to Take 
ly need apply.-Full particulars in the fire place to 
3." The Engineer’ PB tice. ce. 





in Conveying, Elevating, and Gene y- 
Must have commercial, technical and werkehop experience ; 
knowledge of electric crane design an ad Reh fe 
a a particulars, reference, salary, ie. 324, The “ al 
heer” 


: i Ty. @ ‘ 
raughtsman.— Wanted, an Ex- 
PEKiENCED DRAUGHTSMAN for a Machine Tool 
padeone specialising in Lathes. Knowled; of Jig Design 





Aluminium Foundry Superin- 
bagel ped REQUIRED. Must be oroughly 


competent, and possess practical experience of the latest 
methods and w te machinery. ig so a epel— — 
Address, stating full particulars, Box 26 


Co., Ltd., County Buildings, ER Manchester 


Broadly Trained Young Com- 


wonrele. ENGINEER REQUIRED for Sales Dept. of 
large Engineering Firm, with a view to promotion. Knowledge 
of internal combustion engine trade desirable, eo 9 oe 
spractants for right man. Will those who do not. 
ese qualifications refrain from — application.—Address, 
Peacock ‘Cs confidence full particulars, x 30, Osborne- 
» Ltd., County-buildings, Cennon-street, _ 








Mechanician, Fully Mapevinice’ 


in the tific instruments and light 





engineering, Requires Position where initiative is essential ; 14 
gineer oe 


yeurs’ wide experience.—Address, 563, “The En 





Permanent situation for a good man.— 
Apply, giving full particulars of experience, age, and salary 
required, to the nT Em be ey Exchange, mentioning 
“Vhe Engineer and N No one at present on Govern- 
ment work will be engaged. 555 a 


Draug htsman.—Wanted, 

hee Bh in Pipework Engineer’s Office, Londen. 
Must be ineligible for Army service ; preference given to dis- 
charged soldier. Ne one at present’ on Government work or 
residing more than 10 miles away need aj WO tare State te age, 
experience and sd —P to ZG Deacon’s, 
Leadenhall-street, E.C. 585 a 


ughtsmen. — A: Controlled 


Draxg 
pore 5 ishment in the West Riding of Yo: or 
Ulam the SERVICES 


on important hi Agee fie work, 
ith first-class experience in General 


of a oe tent 
Mie iilso Pg vis Man for medium size 
“Fool W TRACER is also RE- 
Q The abe —— are permanent to reliable 
ee a m Government work will be 
your nearest 


i. pe 
Hefoyaien Pocating cular, 
mw gpa poly, stating ont onin; ns “The Enginee a and 
a 














Peo Required to Take 


NTIRE CHARGE a 100 H.P. Suction Gas Engine and 
Electrical Plant.—Address, siving eens and salary 
required, 480, “The Engineer ’ Office. 480 a 


Foreman Engineer Wanted to 


Take Entire Charge of Factory producing Nuts and 
Bolts on Capstans and Automatics,-Aeroplane work. Bir- 
—— strict.—State. age, eames, and salary.— 

Address, 562, ** The Engineer” Office. 562 a 


e uired, Tool Turners, Press 

L MAK KERS, GAUGE MAKERS, JIG and TOOL 

FITTERS. ARMATURE WINDERS and IMPROVERS, and 

CAPSTAN SE Full rate of pay and bonuses for. good 

men. No oe ~~ engaged on Gévernment work or 

residing — than ten miles away need spply —Apply, _per- 

sonally, to ROTAX MOTOR ACCESSORIES UO.,’ Ltd., 
Willesden Junction, N.W. 10. Mla 


Rettig rigerator.— Foreman and As- 


te FOREMAN REQUIRED to Take Charge 
of large yt driven Cold Storage Installation in 
Tendon. —Forms ofa) piace may be obtained from the office 
of the CHIEF ENG a. e of London Authority, 109, 
Leadenhall-street, London, E.C. 











583 4 


Sixteen Section Foremen Re- 
U1RED for 18-pounder Shell Shep ; factory within ten 
miles a London, on Great Western main line. Reply, stating 
pe ee and wages required. Permanent position for 
ight man.—Address, 529, “‘ The Engineer " Office. 529 a 





(Jontractor Requires Experienced 
~ ud —— CLERK, accustomed to public 

works.— Write. age, experience and salary required, 

793, Chester-road, .— ford, Manchester. 18 a 





» pa car 
London citric. —Box 674, Sells Ltd, 168, Fleet-street, 7 C. 4. 


Epgineer, 12 Years’ Experience, 

DESIRES outside POST = —— T MANAGER 

Sho; niaee -office, and sea experi- 

Steam and oil engine. ham echanical Engineering, 

City and Guilds of Lon on ; lst B. of T. certificate. Moderate 

salary for progressive post. ’ Not afraid of work, and can handle 
men.—Address, 540, ‘‘ The Engineer ” Office. 540 & 


Epgineer, 27 Years’ Experience, 
jUON FREE. Gentleman, Public School, University. 
Technical and commercial, used to steam, chemical, colliery, 
iron and steel plants. Highest, — 3 moderate salary. 
—Address, 210, “‘ The Engineer” 210 B 


Mineral Prepestios and Produc- 


TION.—MINING ENGINEER OFFERS SERVICES 
to Producers and Consumers for Advice and Supervision. 
Would consider Spay with enterprising —_ 
References.— Address, 381, “‘ The Engineer ” Office. 


Gans Engineer, A.M.I.M.E , 


M. inst. Met.;DESIRES PERMANENT APPOINTMEN 7 
of responsibility ; fo years’ practical and —— cya pes 
ence, works, . aD ern 
Office Scientific training. —Address, 582, “* The Bogigeer® 





< & Charge of Plant. 

















ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 


are obtainable through 


WHEATLEY KIRK, PRICE & CO 
46, Watling-street, LONDON, E.C. 4; 
Albert-square, Manchester ; 
26, Collingwood-street, Neweastle-on-Tyne. 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &«.. 
Pagers II, IIL, IV., LXXXIV, 


Numerical Index te Advertisements, 
Paes LXXXIII, 
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W orks Manager Desires Similar 
or Executive POS:'110N as CHIEF DRAUGHTSMAN 
Superintendent, Organiser, or Assist. Works Manager wi with good 
firm. Speciality design, layout and tools for aero or general 
munition work ; methodical and tactful. Free immeciately. 
—Address, 581 “The Engineer ” Office. 581 » 


W orks nae Shortly Dis- 

ENGAGED, SE) progressive JOB, Midlands or 
South ; 30 years’ practical experience, repetition and general 
engineering, piecework and premium systems ; mixed labour ; 
good « and d —Address, 499, * Tee Engi: 
neer ™ Office. 


(japable Mechanical and Con- 


BvCTIONA, DRAUGHTSMAN (Be 
soldier}, disengaged, | REQ nes shvanios. 


Experience ort machine and p work, munition 
structural work.—Address, tor “The Engineer” a 
B 


Dinneopeoeas (30) Desires Re- 
pereio: — ae es0Oe G-OFFICE or other TECHNICAL 
means £300.—Address, S41, “The o hee 

















= Boiler Maker Seeks 


IT ASIN | i 30 eg experience » ee, Py 
tation: jler making; also repairs; energetic an 
> — iser. Excellent references.—Address, ress, $23, «The 


Bosinecr™ 
ngineer ” Office. B 


Foreman Patternmaker Desires 
CHANGE; 21 years’ experience and had practical my 
technical training. At liberty in fortnight.—Address, 564. 

“*The Engineer” ce. 564 B 


Too! -Room Superintendent, Con- 

LLING eres department oo ~ tools, 
— RES S CHAS Fi 
Address, 537, ne. Bngineer™ Office. ~ 53? B 

















| tp nee A De sits, &c.— 


fv RY. RY § ra LEVELUING for all UND: 
ED SURVEYOR (inelig Teh aires, 
one “ tyne ee Office 457 a 


M anaging Director Required for 
Stamped Brass and Metal TAKE ENTIIE { ppeny in 
Birmingham. Must be capable TAKE EN E CHAKGE 


OF WORKS ; can invest a to £2000. Gaod opportunity for 
right man, —Address, 553, ** me 1 Enginoer™ Office. $88 








hear 08 of Important Works, 
4 romgens in xa see Seay —o commencing | Ne his 
bs Rng eg RES RE RESEN first-class hy ~ 

ty Enon Office. S22 D 


Qole A Agents Wanted for London, 


ales, and other for POGOe = 
. Duo “analy, ECLIPSE BO LER COMPO. CO. 


bridge. 
Firm of Ss. in 


Ae: 


HAVE an OPENING for a YOUTH of Good 
Education as PREMIUM PUP 
sours t & ade both Works and Dra’ 
2002. “ The Engineer” 2002 2 


[2st. C.E., Inst. Mech. z. BSc., 


and all ENGINEERING EXAMINATIONS —Mr. G. P. 
rt B.Sc, A.M. Inst.C.E., &€., REPARES 
SDIDAt _ either —— or i correspondence, Hun - 
. welve years. Courses can 
Sonmneneed | t-- a we ctarie ethest. W Westminster, 8 “ad 
a 


Wa anted, About 100ft. of Gin. 


e SCREW-SOCKETED or FLUSH-JOINTED TUBE 
“ Sad quality. Must be in good condition.—H. BROWN and 
‘0., 66, Prince-strest, Bristo!. 9 r 


Wanted, D.C. Generator, mi 


or Belt-driven, 250 H.P., go] 375 RPM. 
particulars to A. M., Hollins House, 


Wa anted, Four Second- hand 


STEEL ROOF PRINCIPALS, 18ft. to 20ft. 
_— be in good condition.—Address, "485, * The Engineer” 


Was Generatin ing, Set, Con- 


SISTING of Hi ~~ Speed M L ENGINE, 80. to 
pressure, KW. AMO, 
300 Pe volts, 40 cycles, Spbase set nih. 


Wanted, One Lancashire Boiler, 


50ft. long x 8ft. dia., 80 to 100 steam pressure. 


W anted, Generating Set, Con- 
SISTING of GAS ENGINE, suitable for coke o' 
gas, and 110 K.W. DYNAMO, 500/550 volts, 40 cycles, S phase 
alt. current. 
Address, 428, “ The Engineer ” Office. 428 


anted, Iron Water Wheel, 
MATCH WoRRS Hentocsonk” aan dh ep #08 ons ge = 


Wanted, One F irst-clase 2 2. Stage 

COMPRESSOR, r or electric motor driven, 
about 600ft, ca: ty for 100 Ib. aa tad State maker's 
ae ag where it could be seen..Address, oe ne Ee 


Wanted, One Medium - Fj 


electric driven HYDRAULIC PUMP for 1500 to 
- 2000 Ib. per square inch pressure, bout 2sin. to 3in. rams, 8 to 
12in. stroke State meengs {Rama see and where same could be 
inspected —Adaress, 545, « ugineer ” Uffice. 545 & 


auted, Power-driven Guillo- 

TiNE, capable of shearing up to jin. plate minimum 

3ftt. lor State no Dame, and where can be s en.— 
PURTHOLME AikChaFT ., Huntingdon. Ar 


Wane to Purchase, 8 or 10 
P. RACTION ENGIN pair of ROAD 
ss Se ri a 10 ir? Fowler Traction 


ier MANAGER. aaea 3 Corawall. 


auted, 4u to 00 H.P. Portable 
or LANCASHIRE BOILER, New or Second-hand — 
Particulars to GOTHIC WURKS, Edmonton, London, ae 


anted, 150 to 1e0 B.H.P. Gas 
ENGINE for either Town Gas or Ouke, Also 130K. W. 

Dye Au, 60 H.P. moter, switchboard, &c. New or Second- 
7 Particulars to GOTHIC WUKKs, Edmonton, eedan, 


Wanted, 220/900 12-Ton Coal 
simple mf bg atl side Am Powe f “Prlge ai ‘ons let wu . 
tot B EVANS. 12) Batectioss Gadi rons 
























































A out ime Recorder Wanted. 
pM mony bey 10a Flock etoneks eenty ek hy nau 5 

’ 
Horizontal Boring Machine 


Copactt about 10ft, x Xx 2ft. 6in, 
Send pe. £3 (que ag site, te — ‘ok ers. i adarent 
«ticulars to 431, “ The Engineer” Office @ilr 





Stapling Machines.—A Number 

Niw or SECOND-HAND PURITAS HAND 
STAPLING MAUHIN sS urgently ReQUIRED in connection 
with work of great national importance.—Wid any firm who 
has one or more machines which could be 


- 










Solid Injection 


OIL ENGINES 


When comparing fuel consumption figures, 
do not be misled by those expressed in 
pints per Brake Horse Power per Hour. 


In view of the fact that low-priced . Residual Oils 
are bought at so much per ton, it is absurd to express 
the consumption in liquid measure. 

Consumptions given in pints per B.H.P. Hour are, 
therefore, valueless for the purposes of comparison, unless 
the specific gravity of the fuel is stated. 

To illustrate this point :—consider a fuel oil of “95 
specific gravity costing about £3 per ton. 

An Engine using } pint per B.H.P. hour would actually 
| have a consumption of *593lbs. per B.H.P. hour, whereas 


The RUSTON solid injection 
OIL ENGINE 


can use this fuel at the rate of (a safe figure) 45 lbs. 
I per B.H.P. Hour or 


a consumption of 24°2°’, less. 


Write, on business paper, men- 
tioning “ The Engineer,” for full 
particulars of the Ruston Engine. 


RUSTON 


PROCTOR & CO., LTD. 


LINCOLN 


Sole makers of the Ruston Solid Injection Oil Engine, which is lamp- 
less, has no wa'er injection and gives the economy of the Diesel without 
the complication of its air compressor or the Diescl’s high first cost 















































pared reply, with 
572 ¥F 


particulars of price, to 572, “* The Engineer” Office. 





A Belt for every Drive 


From the thin lithe belt of the high speed fan to its slower 
moving and tremendously strong brother of the rolling 
machines, the whole family of belts in leather and cotton 
is manufactured at the Walker Tanneries and Factories. 


Over ninety-four years’ experience in the 
manufacture of Belting (from the raw 
state to the finished product) has given 
us a fund of knowledge which we are 
prepared to place at the disposal of balt 
users. 

















If you are having trouble with any sort 
of dr ve, send us full particulars, and 
we will be pleased to advise you. 


You shold have our Price 


List ‘The Range at a 
Glance,’’ and for re erence. 


Wm. Walker & Sons, Ltd., 


Bolton, 
England. 


Cr utractors to 
H.M. Government. 





LEATHER 
and 
TEXTILE. 





















= 


or 12- Ton Steam Crane Navvy 
TED, Fb) 14 or yd. bucket, in good w, 


rant 


cadet particulars to Box 264, Willing’s, 125, 





ir r Compressor. — For Sale. 
aol, et -line, Steam-driven AIR 

‘OMPRES wd! 
COMP eke te a type Mf bo Mon 3780 en ae 
Glasgow. 


‘Ga 





Time Recorder, as New, 


fprriateed test model. What 
PELL’ Wesvhapaen vend E.C.1. ae ¥, 


oa ot sWrought Iron Pulleys, 8, 


as used in Government départments, are the st 
wapest, and best in the market. Quick ibe ga 
fils ted transmission of 
Pay whee I adits, " ropes and shaits, free—J. BAGSHAW 
d SONS, Limited, Engineers, Batley, Yorkshire. = 


Fe Hire, Pumps and Well. 
BORING TOOLS for Seana soe Deep Wells, &c. dip 
Street London, BE, elepheas No O78 Hig. CPP eae 











Fer Immediate Disposal. Pee 
HYDRAULIC PRESSES; power > tne, Tam 20in , 
ped Idin., ee bn ~ table a in. between 
columns ; columns Sjin. rkin, 
wor FE ge molly ype orking pressure 1, tons per 
ANSON, BROWN and CO, Lid., Miidlesbrough. 598 « 


Fe Sale :— 
Baie i Ome OUND See. ans 
k groo dia- 


* ved wheels 
‘HORZONTAL ae ENGINE, c inde 
vd r 20in. 


“Gas EN GINE. hortzontal, oy linder 10in. b 20in. 

a 

1589 r.p.m., ptt th starter, also t nh af Hs i, by 
Gt Birmingham. 


aut in —? Pettuors & apart 
of RT ae LESB ee StaeL s0ne a 


For Sale :— 


I. en, 4ft. by 4fc, by lin. thick, with 


Bicto, oft ‘by at 6in. by lin., eithons lt by 
re AIR RECEIV , 28ft. 
thick, ete fiveted ; one Ditto, motte "by m. Ps vested? ' 


$00 CHANNEL BARS, each 3ft. long by 4in. by Sin. section. 
Be pies 06 waeeté and AXLES, with outside journals, 
ate in. ie Tor im. teak centred wheels, Sjin. axles. 
kW STEEL BUILER or TIMBER TROLLEY, 
wit Reo ny 4in. wide, steel framed, 12in. wide wheels, 
ton loads. 
“ton NEW STEEL TANKS, each 28ft. long by 4ft. wide by 3ft 
deep by gin. thick, well staved. 
BOI STORAGE TANK, 74ft. 6in. by 6ft. 2sin. diam 
by gin thick, with one removable end. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road East, 
London, E. 14. 2012 


For Sale :-— 


ONE 1500 K.W. TURBO ALTERNATOR, 
2-phase, 2000 volts, 50 periuds, by C. A. Parsons. 

WILLANS-PARSONS STEAM TURBINE and 
ALTERNATOR, 1200 K.W., 1200 r.p.m., 200 Ib. to sq. in. 
11,000 +s gt hase, complete with exciter, also 
conden sing plan’ and cireulating water pumps, & 

PARSONS TURBO ALTERNATOR, 300 K.W., 

2-phase, 2000 vo! 

ONE W mrpieny RECIPROCATING STEAM 
ENGINE, direct = pel to Westinghouse D.C. ‘ene- 
rator, 200 K.W.. 360 r T.p.m., 220-230 volts, with surface 

condensing plant, air and cire ulating pumps. 


ONE INGERSOLL AIR COMPRESSOR, 12in. 
steam cyl., air cyl. l4in. dia. x 12in. stroke. Capacity 
400 cub. ft. 

ONE SIROCCO FAN, 38in. dia., Revolving Type. 
Capacity 31,000 cub. ft. per min. For motor drive. 
ONE GALLOWAY BOILER, 28ft. by 7ft., for 

80 Ib. pressure. 
ONE VERTICAL BOILER, 8ft. high by 4ft. Sin 
dia., new fire-bars and chimney. 
R. H. LONGBOTHAM & CO., Ltd. 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel. : 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “ Engineer, kefield.” 186 


for Sale :— 


PAIR WINDING ENGINES, 22in. cyls., Jit. 
s link-reversing gear, 2 drums, crank shaft, 10in. 
at. &C. 


PAIR DITTO, without drums. 


PAIR DITTO, 16in. dia. by 36in. stroke, with 
drum 9ft. dia. Makers, Swift Bros. 577 « 


R, H. LONGBOTHAM & CO., Ltd. 
WAKEFIELD. 








nip 
in. li 
“co! 











FOR SALE. 


One Cole, Marchent and Morley 


CROSS-COMPOUND VERTICAL 
CORLISS STEAM ENGINE 


and Engine Type 


WESTINGHOUSE D. C. GENERATOR. 


Complete with condenser, air p' , Grease extractor, steam 

ani exhaust pipes, yo ol: if froquires "electric Sables, switches, 
Supe ra 0D Ellowatts tts at as th steam at 160/180 |b. 
owa! al rpm, wit 8 ™ ». 

ore; shunt aud cap d wound, 460/550 volts 





pressure ; 
In exceijent — 4 . a ian Tatinins 

seen running, and prospective purchasers 
steam consumption e b Whe ete par be used for rope 
driving by > ei the generator armature and substituting 
a one puiley 
~  gLECTRICITY DEPARTMENT, 

Town Hall, Bradford. 23 





Fer Sale :— 


HYDRA ue MYaTive MACHINE, takes in 6ft. 6in, 
of ga, with heavy timber gantry capable © 
to For riveting Cornish, Lancashire, or 


LER SHELL DRILLING MACHINE, with: 
mai table. Length of bed 18ft. Vertical 


vel 6f 
PLATE ’ NING MACHINE, 17ft. travel, open gap ends. 
ONE SET BENDixe ROLLS, to take in 8ft. Diam. of to) 
roi} . of bottom rolls 9in. 
FIVE t Iron FLATTING and BENDING 


‘Address, 575, “The Engineer” Office. §75 « 


ae Sale, a New Sulzer-Uniflow 


coupled to ryt JEr Pa le tlved for or erie tnd 


on be eat ta ine fe m5 pee mun minute, Fer 
Pa te wa ANGUS SCOTT 
freee agineers, 102, 8t. Mary-stroet, ‘cae : 
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Shipping Losses. 


Ir the return for the output of shipping in 
June gave some cause for disappointment it is partly 
offset by the reduced shipping losses for the quarter, 
the figures for which were published on the 25th of the 
month, and especially for the month of June, in which 
the lowest total tonnage loss since unrestricted sub- 
marine warfare began was recorded. The British 
losses in that month amounted to 161,000 tons, and 
the sailings from British ports to nearly seven and 
a half millién tons. The total losses for the quarter 
ending June of last year were over two and a quarter 
million tons, but they have fallen consistently ever 
since, and were down to less than nine hundred and 
fifty thousand tons in the quarter ending last June. 
A diagram based on the returns shows a slow but 
steady fall, which, however, exhibits an inclination to 
become asymptotic, and if we apply to it the same 
kind of reasoning that we should use in the case of 
natural phenomena we should be compelled to admit 
that any further decline cannot be looked for—in 
other words, we should have to recognise that, quarter 
in and quarter out, the Allies and neutrals would lose 
between them just about one million tons of shipping 
per quarter, of which rather more than one half would 
be British. Thus, merely to maintain the present 
balance the yards of the United Kingdom must turn 
out half a million tons per quarter, and to make up 
any of the lost lee-way they must turn out a great 
deal more. As far as the world’s shipping is con- 
cerned no further grave anxiety exists, for America 
has got into her stride, and is now building at a very 
rapid pace; but as the needs of the present must not 
blind our eyes to the problems of the future, we must 
impress on everyone, and especially on our shipyard 
workers, that the re-establishment of Britain’s 
leading position in shipping can only be secured by a 
vast and untiring effort. 


The Supply of Merchant Seamen. 


THE announcement during the past month 
of a strong committee, under the chairmanship of Sir 
Norman Hill, to which has been entrusted the task 
of making recommendations to the Board of Education 
as to the lines which a national scheme of training for 
the mercantile marine should follow, is a welcome 
indication that the authorities-are giving attention to 
this very important subject. It is essential not only 
that steps should be taken by the better organisation 
of shipbuilding to repair the serious wastage of our 
merchant fleet, but that a concurrent attempt should 
be made to ensure an adequate supply of British 
seamen to man these vessels, and the announcement 
that a body of recognised experts is engaged in 
framing an education scheme for boys who may desire 
to enter the merchant service will serve to direct the 
attention of parents and others interested to the 
excellent opportunities of advancement now open to 
those who decide to follow such a career, whether in 
the higher or lower ranks. The address which Sir 
Thomas Sutherland delivered a few days ago to the 
cadets of the Thames Nautical Training College, one of 
the sources from which officers in the mercantile 
marine are obtained, was a further timely reminder 
of the need of providing additional education facilities 
for those who intend to enter the industry on which 
the future prosperity of Great Britain so largely 
depends. In addition to that of the Board of Educa- 
tion, this question has also attracted the attention 
of the Local Government Board, and the circular 
which has been sent from that Government Depart- 
ment to Boards of Guardians will, it is hoped, have 
some effect in arresting the decline in popularity of 
sea service among boys coming under the control of 
these boards, which has been apparent for some time 
past. It is hoped that the publicity which has now 
been given to the subject will have the desired effect 
of ensuring that the requisite supply of young seamen 
- is available after the war. Quite apart from the need 
of manning the merchant service with those of British 
birth, the scheme of training which is now being 
framed will, it is hoped, be the means of preventing 
a large number of boys from being lured by the spell of 
high wages into blind alley occupations at a period 
when they should be educating themselves for a 
permanent career. 


New Dry Dock at Quekec. 


THE recently-made announcement that the 
new dry dock at Quebec, which has been under con- 
struction since the year 1914, is now practically 





completed, directs attention to a project of consider- 
able importance. Until now, although it has been 
possible for the port of Quebec to receive the largest 
ships afloat at the deep water berths which have 
been provided at the breakwater and one of the 
piers, the graving dock accommodation was behind 
the requirement of vessels frequenting the port. 
The largest of the previously existing dry docks, 
that at Levis, is 600ft. long, with a breadth of 62ft., 
but at high water of neap tide it has a depth of only 
20ft. 6in. over the sill. The new graving dock, 
which is known as the Champlain Dry Dock, and 
which has been constructed on the south side of the 
St. Lawrence, is 1150ft. in length, 120ft. wide, and 
has a depth over the sill of 34ft. at neap tide and 40ft. 
at high water of spring tide, dimensions which make 
it one of the largest in the world, and should meet 
the needs of vessels trading to Quebee for many 
years to come. The dock is divided into two com- 
partments, an inner chamber 650ft. long, and 
an outer one 500ft. in length. The outer entrance 
is closed by a rolling caisson, and the middle entrance 
by an ordinary floating or ship caisson. The outer 
section of the dock is filled through six culverts 
in the outer caisson, each having a sectional area of 
nine square feet, but there are two culverts of 30ft. 
section in each side wall. The middle entrance has 
a similar arrangement of culverts. For emptying 
the dock three main pumps of the horizontal centri- 
fugal type, designed to deliver 63,000 gallons a 
minute, against a total head of 25ft., have been pro- 
vided, and two auxiliary pumps, each having a capa- 
city of 6000 gallons per minute, have been installed 
to deal with leakages and seepage. Electric power 
is Supplied by three direct-current 550-volt Curtis 
turbo-generators, having a total capacity of * 2550 
kilowatts. The time required to fill the dock may 
extend up to four hours, but it is estimated that the 
pumping plant will empty the dock in about 2} hours. 


Electric Supply Scheme for the Midlands. 


Tue need of reorganising the electric supply 
business is now widely recognised, and some of the 
leading municipalities are taking steps in anticipa- 
tion of the proposed Government scheme for delimit- 
ing new areas based on industrial requirements, 
altogether apart from municipal boundaries, which 
have hitherto been the dominating principle in 
electric supply undertakings. One of the munici- 
palities which has been devoting attention to this 
subject is Nottingham, and a committee, which was 
appointed to consider the situation created by the 
proposed national scheme, has, during the past 
month, presented its report to the City Council. A 
summary of this report was given in the last issue of 
THE ENGINEER. Quite apart from the merits of 
the scheme which has been put forward, the action 
of the Nottingham Corporation may be regarded as 
the first definite move in the struggle which is certain 
to be waged between the municipalities, which have 
hitherto been largely responsible for the supply of 
electric energy, and the advocates of Government 
control and the relegation of the great corporations 
to the position of retailers of current purchased from 
national owned super-stations. In taking the initia- 
tive to include within the scope of the new scheme 
such important centres of industry as Sheffield, 
Chesterfield, Leicester, Burton-on-Trent, Derby, 
Lincoln, and smaller towns within the area thus 
indicated, Nottingham has set a lead which other 
manufacturing centres are certain to follow. It is 
natural that there should be some difference of opinion 
on the wide scale scheme of distribution proposed, 
and it is quite unlikely that Sheffield, whieh, with its 
neighbour, Rotherham, is known to entertain ambi- 
tions of becoming an important centre of electric 
supply, would consent to be one of the outposts of 
the Nottingham distribution scheme. It is felt, 
however, that those municipalities which show initia- 
tive at the present time are likely to make a better 
bargain with the Government than those which wait 
on events, and the Nottingham committee is to con- 
tinue its work, and will, under expert advice, put 
forward a detailed scheme at an early date 


The Strike. 


In the early part of last week a strike of a 
threatening character broke out from Coventry as a 
centre, spread rapidly to Birmingham and _ to 
Manchester, and appeared likely to affect many 
other industrial districts. It arose through an order 
made by the Ministry of Munitions restricting the 
number of skilled men that might be employed in 
munition factories; this order is widely known as 
the ‘‘ embargo.’ Its object is perfectly plain; the 
number of skilled men is so small that the demand 
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for them is high, and employers vied with each other 
to secure them. In these circumstances, the Govern- 
ment found it necessary to adopt a system of rationing, 
and to arrange that the proportion between dilutees 
and skilled workmen should be reasonably constant, so 
that all works might have as many fully trained work- 
men as were absolutely necessary for their require- 
ments, but no more. Certain branches of the workmen 
—members of the Amalgamated Society and the Ma- 
chine Tool Makers—regarded this embargo as an in- 
terference with their liberty, and as a preface to the 
“conscription of labour.’’ They elected to strike, 
mainly on the advice of the shop-stewards, but, 
apparently, with the sanction. if not with the approval, 
of their union leaders. Matters wore a black aspect, 
when the Government took a firm attitude. It 
declared that. the exemption notices under which 
many of the men remained in civil employment would 
be at once cancelled, if there was not a general 
resumption of work on Monday last. At the same 
time an inquiry was promised. The effect of this 
threat and this promise was immediate. The strike 
broke down at Birmingham at once, and it rapidly 
failed in other affected quarters. Work is now 
being pursued under approximately normal conditions. 
The outbreak was from its inception wholly wanting 
in popular support ; the action of the Government in 
making the embargo was recognised as wise and 
necessary, and its firmness in handling a disturbance 
which was a direct issue between Labour and the State 
was generally applauded, Without public approval, 
and with a poor case, the strikers took the only 
prudent course, and seized the way of eseape that was 
offered to them to withdraw from an “ awkward 
salient.” 


Naval Incidents. 


SEVERAL losses among the Allied fleets and 
auxiliaries have been reported during the month, but 
beyond these there are no incidents to record. On 
the Ist the American transport Covington, formerly 
the Hamburg-Amerika liner Cincinnati, was sunk in 
the war zone, while homeward bound, without 
passengers. Six of those on board lost their lives. 
The vessel was torpedoed while with other transports 
under convoy by destroyers. On the 6th a British 
submarine, while patrolling off the East Coast, was 
attacked by five enemy seaplanes with bombs and 
machine-gun fire. An officer and five men lost their 
lives. The submarine suffered only very slight 
damage, and was towed back into harbour by a sister 
vessel. A serious loss to the Japanese Navy occurred 
on the 12th, when the battleship Kawachi blew up 
and sank with the loss of 700 lives in Tokuyama Bay. 
This vessel, a Dreadnought, was completed in Japan 
in 1912, and carried twelve 12in., ten 6in. and eight 
4.7in. guns. She sank in four minutes. On the 
15th the British transport Barunga, formerly .the 
German steamer Sumatra, while outward bound to 
Australia with unfit troops was torpedoed and sunk 
by an enemy submarine. There were no casualties. 
A British sloop was torpedoed and sunk on the 16th 
with the loss of all on board, except twelve. On the 
17th the Cunard liner Carpathia was torpedoed three 
times off the west of Ireland while outward bound. 
She remained afloat for some hours after the last 
torpedo struck her. All her passengers and crew, 
except five of the latter, were safely rescued. The 
Carpathia, a vessel of 13,600 gross tons, was built in 
1903, and was rendered famous as the rescuer of the 
survivors of the Titanic disaster. On the 19th the 
United States armoured cruiser San Diego, a vessel of 
13,6u0 tons displacement, completed in 1907, was 
sunk off Fire Island, near New York. | Nearly all on 
board were saved. The cause of the disaster appears 
uncertain. On the same date, at 2.30 p.m., the 
Justicia, formerly the Statendam, belonging to the 
Holland-Amerika line, was torpedoed off the North of 
Ireland while under torpedo-boat escort. The 
torpedo exploded in the engine-room, but the vessel 
remained afloat. Two hours later two more torpedoes 
were discharged at her. One of these missed, while 
the other was diverted by gun-fire from the ship. 
She was then taken in tow, but at 8 p.m. a fourth 
torpedo was discharged at her. This was again 
diverted by gun-fire, and the towing operations were 
continued. At 4.30 a.m., the next morning, a fifth 
torpedo was discharged at her, but missed its mark. 
At 9.15 a.m. two torpedoes struck her, and she began 
to settle rapidly, sinking finally at 12.40 p.m. The 
third engineer and fifteen of the engine-room staff lost 
their lives by the first explosion, but all the remainder 
of the crew were saved. Several submarines were 
undoubtedly engaged in the attack. One of them, 
at least, was sunk, and very happily by his Majesty’s 
destroyer Marne, on the very day that the German 
troops were being driven back by the Allied troops 
across the river of that name. On the 23rd the 
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armed mercantile cruiser Marmora was torpedoed and 
sunk with the loss of ten of her crew. On the 24th 
a British destroyer ran ashore and subsequently sank, 
thirteen of her crew being drowned. 


Aeronautics. 


THE past month has been marked by a strong 
effort on the part of the Germans to dispute the Allies’ 
aerial supremacy ; but in spite of the enemy’s striving, 
and in the face of much bad weather, our mastery of 
the air has remained unshaken. Up tothe 29th Sir 
Douglas Haig had reported the destruction in air 
fighting of 262 German machines and _ thirty-six 
balloons, in addition to eighty-three aeroplanes driven 
down out of control, and four shot down by anti- 
aircraft gunfire. During the same period 118 British 
machines were reported as missing. As regards 
raiding activity the enemy would appear to have been 
somewhat busier than usual off the English coast, but 
his actual expeditions against us were confined to two 
brief visits on the 18th and the 20th, each conducted 
by a single machine, which immediately made off to 
sea without dropping bombs as soon as our guns came 
into action. On the other hand, British raiding 
activity against towns and points in German territory 
has been conducted on a scale of great intensity. Up 
to the 30th the Independent Force—which force, it 
has been explained, is attached neither to the Army 
nor the Navy, but is directly controlled by the Air 
Board—had conducted forty-nine raids against 
twenty-seven different towns, in addition to attacking 
certain German aerodromes on séveral occasions. 
Twenty-one of these raids were conducted during day- 
light and twenty-eight during night time. . The chief 
points attacked were Offenburg, Mannheim and 
Thionville. Heidelburg, Pforzheim, Rastatt, Baden, 
and Stuttgart, well east of the Rhine, were each 
bombed by night. As a result of these raids 
much damage is known to have been caused, 
particularly at Thionville and in the neigh- 
bourhood of Metz. Nine of our machines were 
reported missing after the raids, but against this is to 
be set the fact that our aviators destroyed or drove 
down 13 of the enemy’s defence machines. Naval 
Air Force contingents have also been active, and 
between the Ist and the 24th, in the course of their 
routine attacks on Ostend, Zeebrugge and Bruges, 
have destroyed sixteen of the enemy’s machines and 
driven down fifteen, suffering a loss of nine themselves. 
On the 19th a detachment of the Grand Fleet carrying 
aeroplanes conducted a bombing attack on the 
Zeppelin sheds at Tondern, Schleswig. A large 
double shed was set on fire as the result of a direct hit, 
and it is reported that two airships housed in it were 
destroyed. A second shed was also hit, but the 
damage caused could not definitely be ascertained. 
Four of our machines failed to return, three of them 
landing in Danish territory. Our ships suffered no 
casualties. 


Privately Owned Railway Wagons. 


An Order, signed by Sir William Marwood of 
the Board of Trade, was issued towards the end of the 
month, requiring any person who, on August Ist, 
was in possession of any railway wagon, including 
tank wagons, not owned by a railway company, to 
make a return to the Board of Trade, giving particulars 
of them, the return to include hired wagons, the owners 
of which are to supply the hirers with the necessary 
information. In cases where the hire is for a period 
of less than three months, the hirer is not to send in 
a@ return, but is to furnish the Board of Trade with 
the name of the owner and the distinguishing number 
of the wagon. These particulars are required in 
eonnection with the authority vested in the Board of 
Trade to take possession of any privately-owned 
and constitute information not hitherto 


wagons, 
available. At the time—about 1907—that the 
question of either-side brakesand automatic couplings 


for wagons was under consideration, the railway 
companies made a voluntary census for the Board of 
Trade, but it was not wholly satisfactory, beyond 
showing that, compared with ahout 750,000 wagons 
owned by railway companies, there were about 
650,000 privately owned. This census was obtained 
by representatives of the companies taking particulars 
on a certain Sunday of all the wagons on the main 
line and in their sidings, and then going into the 
collieries and works for a record of the wagons there. 
Often, though, where a colliery was served by two 
companies, the details were taken by both companies. 
Moreover, the census did not reveal the actual owner 
of the wagons. Many belong to wagon-hiring 
companies, and one object of the present census is to 
reveal what number belong to the hiring companies 
and how many are actually owned by the user. 
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Power stations, of reinforced concrete, 20ft. by 
30ft. in plan and about 20ft. high, are placed adjacent 
to the various locks. These stations, with their dark 
green tile roofs, are very pleasing in appearance. 
Thirty-three hydro-electric power stations, ten petrol- 
electric power stations, and three sub-stations supply 
all the power for operating and lighting the fifty- 
seven locks of the entire Barge Canal System. Two 
guard-locks, one on each bank of thé Genesee River, at 
Rochester, are operated by power purchased from 
an adjacent private plant. The hydro-electric power 
stations, operated by water fed into the canal, are 
each equipped with two vertical shaft turbines, 
which in all but a few cases are directly connected 
to 50-kilowatt vertical shaft generators, supplying 
direct current at 250 volts. Where power is fur- 
nished to another lock not more than two miles dis- 
tant, booster sets are installed in the power stations. 

The petrol-electric stations are each equipped with 
two generators directly connected to petrol engines 
designed to operate at a speed of 600 revolutions per 
minute. Sufficient room has been provided for a 
third unit to be installed whenever a twin lock is 
built. These petrol-electric generators supply direct- 
current at 250 volts, each of the units being designed 
to furnish sufficient power for operating the locks 
and the adjacent.movable dams, and also for light- 





Canal System. Several of them are of goodly pro. 
portions and certain of them are decidedly notable 
for technical reasons. ‘The Crescent dam.- —~see 
Fig. 8—stands at the foot of navigation on the Mohawk 
River, just below the entrance to the land line between 
the Mohawk and Hudson rivers. Itis of the gravity 
overfall type, curved in plan, and has a length of 
1922ft. stretching through nearly a semi-circle on g 
radius of 700ft. The eastern portion of the dam 
spans the old river channel, while the western section 
extends over erstwhile lowland which is now sub. 
merged. The crest of this dam is 39ft. above the 
apron. It has a width of base of 42ft. and a top 
width of llft. 5in., while the apron is 40ft. wide, 
The pool formed by this dam is raised about 27{¢. 
above the former river level. 

The Vischer’s Ferry dam has substantially the 
same sectional form as the Crescent dam, and is of 
like type. At Vischer’s Ferry the Mohawk River 
is divided into two channels. The section of dam 
across each channel is straight and the two are con. 
nected by a low straight section built across the inter. 
vening island. In plan the dam is irregular. The 
whole length is nearly 2000ft. The width at the 
base is 40ft. 64in. ; at the top, 11lft. 5in. ; while the 
height of the crest above the apron is 36ft. The 
apron has a width of 38ft. The dam at Seneca Falls, 
across the Seneca River, creates a pool above the 
combined locks at that point, and the structure has 
a maximum height of 75ft. 

Probably the most interesting of the dams are those 

















Fig..8—CRESCENT DAM ON THE MOHAWK RIVER 


ing approximately twelve arc lamps set about 200ft. 
apart on both sides of each lock and along the 
approach walls. 

In the city of Oswego is the notable syphon lock. 
The general design of the culverts is not unlike that 
of a lock of ordinary type, except that at the upper 
and lower ends the culverts are curved up so as 
to form necks. These rise a little above the highest 
water level and are shut off from all communication 
with the outer air save through the operating pipes. 
The flow of water is started in the syphons by means 
of tanks, one being built in each wall near the upper 
e dand communicating through pipes wi.h the upp:r 
and lower levels, and with both syphons in the same 
wall, and are shut off from all other communication 
with the outer atmosphere. The cycle of operation 
is as follows :—The tank is first filled with water, 
then the intake valve is closed, and the outlet valve 
is opened. In consequence, there is a body of water 
suspended by its weight, but tending to escape into 
the lower pool, and thus producing the necessary 
vacuum. Therefore, on opening the air valve the 
air in the syphon rushes toward the vacuum, and water 
begins to flow up and over the crest in the neck. 
When using both syphons, the lock chamber can be 
filled in from 4} to 5 min., and it can be emptied in 
from 5} to6 min. It has been found that the draught 
of the syphon is such that soon after the flow has 
started the direction of the air is reversed and the 
vacuum is restored-in the flask. The operating power 
is therefore self-renewing and, except for air leakage, 
the working of the locks can be effected by merely 
manipulating the 4in. air valves. At two places, 
Lockport and Seneca Falls, there are combined or 
tandem-locks, with a flight of two locks at each place. 
In each case the normal combined lift is 49ft. 

There are forty dams along the route of the Barge 
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of the movable type—see Figs. 9 and 11, and 13 and 14, 
page 98. Of these dams the bridge variety is the most 
prominent in point of numbers and because of novelty. 
Eight of them span the lower Mohawk between 
Schenectady and Mindenville. Another is situated 
on the Seneca River at May’s Point. These dams 
have abutments, piers, and superstructures like 
ordinary bridges, but from the down-stream sides 
hang steel frames, resting against shoes in concrete 
sills that stretch across the stream between abutment 
and pier. The upright frames are 15ft. apart and 
upon them run Boulé gates, which are 30ft. wide, 
and are placed in either two or three tiers. Electric 
winches, running on tracks on the bridge floor, raise 
the gates by means of chains, and after the gates 
are up they raise the frames to a horizontal position 
under the bridge, a pin connection at the top of the 
frame allowing such motion. The Mohawk dams have 
either two or three spans, the various lengths of span 
being 150ft., 180ft., 210ft. and 240ft. The total lengths 
of these structures range from 370ft. to 590ft., and the 
depth of water between sill and upper level varies 
from 16ft. to 20ft. The Mohawk River, because of the 
mountainous nature of large parts of its watershed, 
is subject to sudden and marked flooding at certain 
seasons of the year. The purpose of the movable 
dams is, of course, to regulate the waters of the river 
and to maintain a suitable depth in the canalised 
river bed at all times. 

The Taintor or sector type of gate dams is installed 
at several points on the Barge Canal, and the choice 
of this type has been influenced by local conditions. 
At Cayuga and Waterloo the Taintor gates constitute 
the whole of the movable dam structures and form 
regulating mediums for Cayuga and Seneca lakes 
At Phenix and Fulton the gates are regulating 
sections only, and the remaining portions of the dams 
are of the fixed type. At Lyons, a Taintor gate fills 
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a regulating notch in a fixed dam. At White- 


hall one of these gates forms a movable crest across 


the top of a low fixed dam. Taintor gates are em- 
ployed also in the by-passes beside the guard-gates 
at the head of the land line between the Mohawk 
and the Hudson rivers. 

Still another form of movable dam is that of the 
Poirée type, of which there is one at Herkimer, on 
the Mohawk River. In this dam there is a series 
of trapezoidal steel frames, or trestles, which are 
attached by pin joints to the masonry sill across 
the bed of the}stream and are connected at their 
tops, when in the upright position, by a line of remov- 
able beams. When not in use these trestles lie flat 
upon the sill and out of the way. The whole series 


River. 


enters the Seneca River, near Montezuma. 


drain, which provides 
cubic feet per second. 


period of seven months. 














Fig. 1L—BIRD’S-EYE VIEW OF MOVABLE DAM AT CRANESVILLE 


is raised to an upright position by a heavy chain 
operating from the shore, which extends between the 
frames, and is attached to their tops. After the 
trestles are connected by the removable beams, the 
structure is completed by a series of timbers, or 
““ needles,” the lower ends of which rest against the 
masonry in the river bed, while the upper ends are 
against the removable bars. An iron hook at the 
upper end of each needle fits over the bar, and serves 
as a guide in placing the needle. The pool is regu- 
lated by removing as many needles as may be neces- 
sary, or by pulling them up till the lower ends are 
clear of the sill, and are free to swing in the current 
supported only by the hooks. This is the first dam 
of the “ hook-needle”’ type in the United States. 
Most of the fixed dams have some movable parts 
which make it practicable to regulate the flow of 
water to a greater or lesser extent. In some this 
consists simply of sluice gates which draw from the 
bottom of the pool. In others a regulating notch 
is cut in the crest and filled by some form of closure. 
At Baldwinsville there is an automatic gate, which 
is opened by the water itself after it passes a certain 
height, and, conversely, closed when the normal | 
level is again reached. 

A type of structure which is unique is the syphon | 
spillway, which was developed especially for parts | 
of the Barge Canal System. It was designed to fill | 
the office of a spillway or waste weir, and is probably | 
the first time that the syphon principle has been | 
adapted to the requirements of a spillway of any con- 
siderable size. The syphon action is entirely auto- | 
matic, both in the starting and the stopping of the | 
flow. This order of structure is particularly well | 
fitted to meet conditions at certain places where there | 
is not space for an ordinary long spillway, and it is, 
therefore, desirable to make the regulation of the 
water surface automatic. | 

As might have been expected. the engineering | 
experts responsible for the planning of the Barge | 
Canal System have seen to it that the canals utilise | 
as far as practicable existing natural streams by | 
making them in efiect canalised rivers. Dealing | 
with the part of the subject, Frank M. Williams, | 
State Engineer in charge of construction, says: 
**In general the natural flow of these streams is | 
sufficient to supply the amount of water needed to 
maintain the requisite depth and to perform lock- 
ages and incidental operations. To supply water 
for the old canals the State built an extensive system 
of reservoirs and feeders. With few exceptions these 
are retained for the new canals and also certain added 
sources of supply have been developed. The critical 
points in supplying water to canals are usually the 
summit levels. The new Erie Canal has one summit 
level—in the vicinity of Rome—and one-half sum- 
mit at the Lake Erie end. From the Rome level 
there is a continuous descent easterly to the Hudson 
and westerly to the confluence of the Oneida and 
the Seneca rivers at Three River Point. West of 
this point the canal ascends continuously to the 
Niagara River at Tonawanda. 

‘‘The greatest independent water supply required 
for the Erie Canal at any point is that necessary for 
the western section. Fortunately an almost un- 


| on the western division, such, for example, as Oak 
| Orchard Creek, at Medina, or the Genesee River, at 
| Rochester. 

| ‘ Although the amount of water required for the 
| Rome summit level is less than that for the western 
| division, the difficulties of securing an adequate 
| supply are greater than for any other portion of the 
| Barge Canal. 
| existing sources of supply are retained and two new 
reservoirs have been built. The old canal was sup- 
| plied from the north by reservoirs on the head waters 
| of the Black River. This water has been delivered 
| chiefly through the Black River Canal. From the 
| south, supplies have been received from Oriskany, 
| Oneida, Chittenango, Limestone, and Butternut 
| Creeks and also from certain portions of the head 


| waters of the adjacent Susquehanna drainage basin, 


From there it is necessary to carry a con- 
tinuous supply easterly to the point where the canal 
In order 
to pass this water in requisite volume, the canal 
bottom on the long levels has been given a proper 
for carrying at least 1237 
It is estimated that this 
supply is adequate, not only for 10,000,000 tons of 
seasonal traffic, for which the Barge Canal System 
is designed, but also for the maximum traffic which 
the canal is capable of handling, namely, from 
18,500,000 to 20,000,000 tons during an operable 
With this ample supply 
from the Niagara River it will not be necessary to 
draw any water from either present or former feeders 


To furnish this level with water the | 


10ft. deep to act as a cushion to break the fall. The 
reservoir has an area at crest level of 4} square miles, 
a maximum depth of 70ft. and an average depth of 
23ft., and a capacity of 2,750,000,000 cubic feet, 
It gets its supply from a watershed of 137 square 
miles. 

“Another supplemental reservoir is that formed 
by a dam across West Canada Creek, near the village 
of Hinckley. This dam is 3700ft. long, and is mainly 
an earthen structure with a concrete core wall. At 
the Creek channel there are gate chambers and 4 
spillway 400ft. long. The masonry contents of this 
dam are 110,020 cubic yards, while the embankment 
amounts to 611,200 cubic yards. The maximum 
height of masonry above rock is 82ft. and the overfall 
at the spillway is 6lft. The area of the reservoir at 
crest level is 4.46 square miles ; its maximum depth 
is 75ft., and the average depth is 28ft.; while its 
capacity is 3,445,000,000 cubic feet. It draws from 
a watershed of 372 square miles. The watersheds 
of both the Hinckley and the Delta reservoirs lie on 
the slopes of the Adirondacks, the region of greatest 
precipitation in New York State. Since West Canada 
Creek reaches the Mohawk Valley, in the neighbour. 
hood of Herkimer, that portion of its flow intended 
for the Barge Canal is diverted at Trenton Falls and 
| carried thence through an artificial channel 5.7 
miles long, crossing the low divide to Nine-Mile 
Creek. It: reaches the Rome Summit level near 
Oriskany. 

“The Champlain Canal has a summit level on the 
divide between the Lake Champlain andthe Hudson 
River basins. The corresponding summit of: the old 
canal has been supplied by a feeder 12 miles long, 
which takes its water from the Hudson River at 
Glens Falls. The Glens Falls feeder, now improved, 
supplies the needs of the northern portion of the 
new Champlain Canal, while the southern section lies 
in the channel of the Hudson River itself. Seneca 
|} and Cayuga lakes, lying at the heads of their respec- 

tive stretches of the Cayuga-Seneca Canal, form 

| natural reservoirs to supply both this canal and the 
Erie branch between its junction with the Cayuga- 
Seneca Canal and Three River Point. The Oswego 
Canal begins at Three River Point. There the Oneida 
and the Seneca rivers unite, bringing their natural 
flow and also a part of the supplies from the Rome 
level reservoirs and Lake Erie. As the canal 
chiefly in the Oswego River, its needs are amply 
met.”’ 

The Delta dam is shown in Fig. 10, and the Guard 
Gates, near Pendleton, in Fig. 12. The latter pro- 
tect the canal against a destructive inflow from Lake 
Erie in case of a break in the Lockport Locks. 

The changes of route imposed by the lines of the 
| modernised Barge Canal System have required the 
| building of 300 new bridges of all sorts, and many of 
| them are along the right of way of the principal rail- 
| way lines traversing New York State. This work 
| has been carried out in such a manner as not to inter- 
| fere with the regular service of these steam lines. A 
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which have been made tributary to the Erie Canal 
feeders through diverting channels. This entire 
system of reservoirs and feeders is now drawn upon, 
and together with such portions of the old canal as 
are needed for this purpose, brings water to the Barge 
Canal. 

“One of the new reservoirs for the Rome level is 
about five miles north of that place, and impounds 
the waters of the upper Mohawk River in a basin in 
which the hamlet’ of Delta was formerly situated. 
The dam at this reservoir contains about 90,000 
cubic yards of masonry ; it is 1100ft. long, with 300ft. 
of spillway near the centre ; its maximum height is 
100ft. above rock, while the overfall from crest to 





limited supply is at hand by tapping the Niagara 


pool is about 70ft., the water in the pool being at Jeast 











Fig. 12—GUARD GATES NEAR PENDLETON 


feature of the system which will, no doubt, occasion 
comment is the limitation of the height of cargo 
carriers to a maximum of only L5ft. above the water- 
line. It will be remembered that in the arrangement 
for design of the new canals the old towpaths were 
dispensed with simply because the intention was 
that the barges should ‘be either self-propelling or 
be towed in fleets by tugboats of a suitable pattern. 
Manifestly, this imposes architectural restrictions 
upon both the self-propelled carrier and the towed 
barge as well. This situation is the reflex of muni- 
cipal jealousy and the inner workings of political 
interests. The primary idea was a ship canal which 
would make it practicable for sea-going vessels, load- 





ing with coal, grain, ore, &c., on the Great Lakes, to 
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go st raight through to the Hudson River and thence 
out upon the Atlantic. The City of Buffalo, how- 
ever, strenuously objected to this because it would 
have meant the loss of the transhipping of freight 
which is now necessary. Assent to the enlargement 
of the canals, as approved in 1903, could not have 
been secured against the opposition of Buffalo. New 
York State has spent approximately 154,000,000 dols. 
in this engineering undertaking, has achieved by this 
vutlay only part of the benefits originally planned, 
and will probably have to appropriate many millions 
more in the future if the sections tapping Lake Erie 
and Lake Ontario are deepened, and the bridges 
modified later on to permit deep-water vessels to 
use the system. 

At the close of the 1917 operating season, the Barge 
Canals were available for service throughout the 
entire length of the Champlain Canal and the Erie 
Canal from the Hudson River to Oswego. The work 
on the other sections was at that time so far advanced 
that it was estimated that three or four months of ener- 
getic effort on the part of the contractors would have 
sufficed to complete the entire project. General Wother- 
spoon estimates that the Barge Canal System will re- 
lease in New York alone 500,000 State freight cars for 
other service. Suitable termini have been built, or are 
under construction, at some fifty cities and villages 
along the canals and their connecting natural water- 
courses. As rapidly as possible these are being equipped 
in a thoroughly up-to-date fashion. 

It is authoritatively stated by the Superintendent 
of Public Works that in normal times it takes eleven 
days on an average to move freight from Buffalo to 
New York City by rail, and he is positive that the 
new canal route wiil make it possible to effect the 
trip in a period of seven days. There is ample war- 
rant for this assumption, and by way of substantia- 
tion General Wotherspoon cites the trial run of a 
steam canal boat of the old type and its tow—each 
laden with 290 tons—which made the trip from Albany 
to Syracuse in forty-six hours. No effort was made 
to drive the craft at maximum speed or to make a 
record. The route traversed covered a distance of 
157 miles, of which 121 miles were in the improved 
canal channel, with twenty of the new locks, and 
thirty-six miles were in the old canal, with four of 
the small locks. Prior to the opening of the im- 
proved canal channel a horse-drawn boat consumed 
five days in making that trip, and a steam canal fleet 
perhaps four and one-half days. 

While the New State Barge Canal in its present 
development has been built essentially for economic 
or commercial ends it has already given evidence of 
military value. This has been established by the 
moving from the Great Lakes to the Atlantic sea- 
board of a goodly number of submarine chasers and 
mine planters which were built upon the inland waters 
of some of the Northern States of the Middle West. 
In fact, the General Government is likely to take an 
intimate part in the administration of the Barge 
Canal, and plans which have matured since the fore- 
going article wae written involve Government control 
and the building of barges by the Federal authori- 
ties for operation upon this newly-finished waterway. 








IMPERIAL MINERAL RESOURCES BUREAU. 





At the Imperial War Conference last year it was agreed 
that it was desirable to take steps to set up an Imperial 
Mineral Resources Bureau, which should be charged with 
the duties of collecting information from the appropriate 
departments of the Governm2nts concerned, and from other 
sources, regarding the mineral resources and metal require- 
monts of the Empire ; and of advising from time to time 
what action, if any, may appear to be desirable to enable 
such resources to be developed and made available to 
moet the metal requirements of the Empire. Accordingly a 
special committee, under the chairmanship of Sir Jas. 
Stevenson, Bart., was appointed to examine this proposal, 
and to report upon the duties and administrative respon- 
sibilities of the proposed Bureau. The committee defined 
the duties of the Bureau as follows :— 

* (a) To collect, co-ordinate, and disseminate in- 
formation as to resources, production, treatment, 
consumption, and requirements of every mineral and 
metal of economic value. 

**(b) To ascertain the scope of the existing agencies, 
with a view ultimately to avoid any unnecessary 
overlapping that may prevail. 

‘*(c) To devise means whereby the existing agencies 
can, if necessary, be assisted and improved in the 
accomplishment of their respective tasks. 

««(d) To supplement those agencies, if necessary, 
in order to obtain any information not now collected 
which may be required for the purposes of the Bureau. 

‘**(e) To advise on the development of the mineral 
resources of the Empire or of particular parts thereof, 
in order that such resources may be made available 
for the purposes of Imperial defence or industry.” 


After consideration of the report of this committee, the 
Government instructed the Minister of Reconstruction, 
in consultation with the Secretaries of State for the Colo- 
nies and India, to take the necessary action to give effect 
to the recomm:2ndations of the Imperial Conference and 
the findings of the committee. D= tailed proposals were 
accordingly submitted to the Dominion and Indian Gov- 
ernments, which nominated their representatives on the 
governing body of the Bureau, and the general scheme of 
the Bureau has now been finally ratified by the Imperial 
Conference. 

The Bureau will be incorporated by Royal Charter, 
and the governing body, which will be under the presi- 





dency of the Lord President of the Council, will consist 
of the following :— 

Sir Richard Re¢miyne, K.C.B. (chairman). Nominated 
by the Canadian Government, Dr. Willet G. Miller ; nomi- 
nated by the Government of the Commonwealth of Aus- 
tralia, Mr. W. S. Robinson ; nominated by the Govern- 
ment of New Zealand, Mr. Thomas Hutchinson Hamer, 
ot the High Commissioner’s Office ; nominated by the 
Union of South Africa, the Right Hon. W. P. Schreiner, 
C.M.G. ; nominated by the Government of Newfoundland, 
the Right Hon. Lord Morris, K.C.M.G.; nominated by 
the Government of India, Mr. R. D. Oldham, F.R.S. ; 
nominated by the Secretary of State for the Colonies, 
Dr. J. W. Evans ; nominated by the Minister of Recon- 
struction (in consultation with the Institution of Mining 
and Metallurgy, the Institution of Metals, the Iron and 
Steel Institute, and the Institution of Mining Engineers) : 
Mr. W. Forester Brown, Mineral Adviser to H.M. Woods 
and Forests ; also, Prof. H. C. H. Carpenter, President of 
the Institute of Metals; Dr. F. H. Hatch, Member of 
Mineral Resources Advisory Committee of the Imperial 
Institute ; Sir Lionel Phillips, Bart., lately Director of the 
Mineral Resources Development Department, Ministry 
of Munitions ; Mr. Edgar Taylor, ex-President of the Insti- 
tute of Mining and Metallurgy ; and Mr. Wallace Thorney- 
croft, President of the Institution of Mining Engineers. 

Mr. Arnold D. McNair has been appointed secretary. 
All comniunications regarding the Bureau should be ad- 
dressed to the Secretary, Imperial Mineral Resources 
Bureau, Holborn Viaduct Hotel, E.C. 1. 








THE ADDITION OF STEBL TO CAST IRON. 
By J. E. HURST. 


Tue term semi-steel which is now applied to all those 
cast iron mixtures of which steel scrap in some form or 
other constitutes a part, is frequently widely mis- 
interpreted. Strictly speaking, the true semi-steels are 
those iron-carbon alloys whose carbon contents are 
approximately midway between those of-steel and those 
ofcastiron. The addition of steel scrap to.cupola mixtures 
does not bring about sufficient modifieation in the carbon 
contents ; and a modification of the quantity of the other 
constituents, silicon, &c., does not justify the application 
of the term semi-steel. Indeed, malleable castings pro- 
duced by the annealing of white irons according to the 
old English process are strictly the true semi-steels, and 
the alternative title of ‘‘ steel mixture iron” is suggested 
for those cupola melted cast irons of which steel scrap 
constitutes a portion of the burden. 

The use of steel scrap in pig iron mixtures melted in the 
cupola has now become extremely common in both cast 
and malleable cast iron foundry practice. Mixtures 
containing as much as 50 per cent. of steel scrap along 
with pig or scrap cast iron are now frequently melted in 
the cupola for the production of high grade grey cast iron 
castings. Such additions form a very satisfactory means 
of reducing the silicon content, and by the same means a 
very substantial reduction in the phosphorus content can 
be brought about which is a consideration of the utmost 
importance, in view of the difficulties in obtaining hematite 
and other low phosphorus irons. The addition of scrap 
steel as a portion of blast-furnace burdens has been made 
with this same object in view. 

The mechanism of the reduction of the melting point of 
steel in the cupola by the absorption of carbon from the 
coke and carbonaceous gases is now generally familiar. 
Broadly speaking, the amount of carbon absorbed by steel 
melted under cupola conditions is about 3 per cent., but 
there is every possibility of the amount varying between 
fairly wide limits about this percentage, the variations 
depending upon the conditions during melting. The 
factors involved in the absorption of carbon by steel 
during cupola melting are :— 

(1) The temperature attained in the cupola. 
(2) The time of contact of the steel with the 
carbonaceous fuel and gases. 

(3) The surface area per unit mass of steel, exposed 
to the direct action of the carburising influences. 
When these factors are fully considered, the possibility of 
fairly wide variations in the carbon content of the final 
product, and also the necessity for standardising the 
conditions of melting, as far as possible in individual 

circumstances, will be readily apparent. 

The following experiment! illustrates the absorption of 
the carbon by steel during melting in the cupola. A charge 
consisting of hematite and scrap cast iron, together with 
20 per cent. steel scrap, in the form of borings and plate 
punchings, was charged into the furnace in the following 
order :—(1) Steel; (2) hematite pig; (3) scrap iron. 
Almost immediately after the blast was turned on, a sample 
of the molten drops of metal was collected at the tuyere 
zone by means of a small clay crucible, attached to a 
suitably bent steel rod, introduced through one of the 
tuyeres. The analyses of the samples collected in this 
manner and of the final metal, are given in the table. 
Final metal. 


Sample 1.* Sample 2.* 


Per cent. Per cent. Per cent. 
cc 2.50 2.94 0.86 
Gr as — — 3.07 
TotC.. 2.50 2.94 3.93 
Si 1.21 1.59 1.63 
Mn — — 0.48 


em as “ys —-— 2. = 0.085 
Pes oe ia. 0:78... OTe. O08 
* Samples 1 and 2 quenched. Carbon whohy combined. 

The rapid increase in the carbon content of the metal, 
and the fact that a large proportion of this absorption 
takes place after the metal has passed the tuyere zone and 
whilst lying amongst the bed coke in the hearth of the 
furnace, is shown by the analysis of the final metal tapped 
out into the ladle. This is an important consideration in 
the production of low total carbon content irons. The 
increase in the silicon and the curious behaviour of the 
phosphorus in these samples are worthy of note, and 
amply illustrate the rapidity with which the whole of the 
charge melts. 

The melting of steel scrap alone in the cupola with the 
resulting production of a high carbon content metal, 


1 J. E. Hurst. “‘ Proc.” Brit. Fdrym’ns Assoc., 1915-16. 








comparatively free from_other elements, has apparently 
long been known, and frequently been used in the Bessemer 
steel practice. It is stated that the late Mr. L. F. Gjers, 
of the Gjers Mills Company, Middlesbrough, was probably 
the first to introduce this process*. Dr. Stead, in the 
correspondence on the report of the Malleable Cast Iron 
Committee of the Iron and Steel Institute, mentions the 
fact of having himself utilised this process years ago for 
the production of fluid iron for the purpose of re-carburising 
Bessemer blown metal. Dr. Stead’s product was a white 


iron of the following approximate composition :— 
CC, 3.00 per cent.; Si, nil; 5, 0.15 per cent.; Mn, 0.4 
per cent. 


The present author himself has independently carried 
out similar experiments with exactly similar results*. 
The product obtained by the direct melting of steel 
in this manner, as would be expected from its extremely 
low silicon contents and the conditions under which it 
is produced, is extremely “ wild,” and for the production 
of sound pigs must be suitably killed by silicon, manganese 
or aluminium additions. Dr. Stead states that the pigs 
produced by this method are decidedly “‘ honeycombed.” 
On this account, the direct melting of steel scrap with a 
calculated quantity of high silicon pig iron, as suggested 
by Dr. Stead for the production of pig iron for malleable 
purposes, is probably the better course to pursue. The 
practice is pursued by certain of the producers of so-called 
‘refined pigs’? for malleableising. Obviously the pro- 
portion of steel scrap per charge will depend entirely on 
the silicon content of the remaining portion, but there does 
not appear to be any doubt that the presence of 0.5 per 
cent. silicon absolutely ensures the production of perfectly 
quiet metal and sound pigs. 

The comparative ease with which steel borings in all but 
very finely divided forms can be melted in the cupola does 
not appear to be generally recognised. By using smaller 
charges both of metal and fuel, thus bringing about a more 
intimate mixture of fuel and material, and, incidentally, a 
more extended melting zone, steel in this form is very 
readily melted. This consideration is’ probably of great 
importance in ensuring a more extended and greater degree 
of preliminary carburisation of the high layers of the 
charge. Extremely finely divided steel borings have a 
tendency to throttle the blast and promote scaffolding. 
Probably the greatest drawback to the use of steel borings 
is the difficulty of handling for charging purposes. This 
difficulty—on a large scale—could be easily surmounted 
by the use of open-top cupolas and electro-magnetic lifting 
appliances. 

The absorption of sulphur during the process is frequently 
very large. It can to some extent be checked in the 
cupola by the addition of sand along with the limestone 
flux. It is suggested that the use of low grade manganese 
ores, which ought to be cheaply obtainable, would be of 
considerable advantage in the elimination of sulphur. 
With ordinary care, however, and the use of high grade 
coke, the extent of the sulphur absorption is of little 
moment in this process, if the metal is intended for the 
English malleable process. 

The following results were obtained on melting steel 
borings and crop ends from the smithy in a cupola together 
with 10 per cent. ferro-silicon. The final metal contained 
approximately .6 per cent. of silicon and 3 per cent. total 
carbon. The whole of this latter constituent is absorbed 
from the fuel in the cupola. ‘Test bars were cast and 
annealed along with similar bars of hematite malleable 
The results obtained are given below :— 


pigs. 
Mixture : 
number. (1) (2) (3) Steel mix. 
Maximum stress 9.2 tons 13.75 tons 18.0 tons 9.8 tons.* 
os we 22.0 ,, 2 ei 25 a q | 
Elongation 3percent. 3percent. 3percent. 3percent.t 
Bending angle 35 deg. 35 deg. 5 deg. 42 deg.t 


(1) Special hematite malleable pig. ; 

(2) Special refined pig—probably made by melting steel scrap 
(3) Mixture containing malleable scrap. 

* As cast condition. 

+ Annealed condition. 


In the present shortage of hematite malleable pig, the 
more extended official use of steel scrap, particularly steel 
borings and turnings, for the purpose of making malleable 
pigs would be of distinct national advantage. The use of 
scrap high silicon cast irons as used for the production of 
non-corrosive chemical ware is suggested as a possible 
cheap source of high silicon material necessary for the 
production of sound pigs. 








LARGE WOODEN OCEAN STEAMERS BUILT 
IN AMERICA. 


Tue largest. wooden steamers ever built are the War 
Mystery and War Marvel. They were built in Texas for the 
Cunard Company, and are the first of twelve ships being 
built at the same yards. Others are now nearly ready. 
These vessels are 315ft. long, 300ft. between perpen- 
diculars, 48ft. beam, and 284ft. deep, with a draught of 24ft. 
The triple-expansion engines of 1450 horse-power will be 
served by water-tube boilers. The machinery is placed 
well aft, leaving one large cargo hold with large hatches. 
Yellow pine is used throughout, with the exception of oak 
for the stem, stern post and engine bearers. The keel 
is only 9in. with a keelson, consisting of a steel plate 5ft. 
wide, extending the full length of the ship. On this is a 
wood girder 18in. deep. The floor is of three layers of 
12in. timbers. The largest single timbers are the deck 
beams, 15in. square and 48ft. long. All the heavy timbers 
are fastened together with screw bolts. Diagonal plank- 
ing is one of the special features of the design. Upon the 
frames is a double layer of diagonal planking, 1 jin. by 9in., 
the two courses being at right angles, thus giving excep- 
tional rigidity and strength. The outer planking is 5}in. 
on the bottom and 4fin. on the sides. The sheerstrake 
is 7in., and the interior is ceiled throughout with Tin. 
plank. The frames are built up of timbers scarfed and 
tied together with machine-driven hardwood _treenails. 
The vessels are designed so as to require no timbers of 
exceptional size or length. Each calls for about 
1,500,000ft. of timber, and has a cargo-carrying capacity 
of 4700 tons. 


2 Foundry Trades Journal, May 18th, page 270. 
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PORTABLE PNEUMATIC GRAIN UNLOADING 
PLANT. 


THERE was recently tested at Ipswich a grain unloading 
plant of an exceptionally interesting kind. It was made to 
the instruction of his Majesty’s Office of Works, by 
Robert Boby, Limited, of Bury St. Edmunds, and is 
shown in the accompanying illustrations. The great 
feature about it is its portability. Pneumatic grain con- 
veyors of a similar kind are, of course, familiar enough in 
warehouses, but we believe this is the first time that one 
has been mounted on railway trucks. It may be regarded 
as @ war measure; the necessity of unloading vessels at 
any ports they may enter is well known, and with an 
appliance of this kind, which may readily be sent from point 
to point by rail, the facilities for handling grain will be 
greatly increased. 

Let us glance first at the general arrangement of the 
plant shown in the drawing below. 

The grain enters by the nozzle A in the hold of the ship. 
Attached to the nozzle, by readily detachable couplings, 
are lengths of flexible hose B, to allow of easy movement 
of the nozzle about the hold. At the top of the vertical 
portion of the transport line is a ball joint C enabling the 
whole of this portion of the line to be swung in any direc- 
tion, thus increasing the surface that may be covered by 
the nozzle. Adjacent to the edge of the quay, alongside 
which the ship is moored, is a second ball joint D, the 
object of which is to allow the end sections of the transport 
line to be raised or lowered to accommodate varying levels 
of grain in the hold. The transport line consists of 12ft. 
lengths of pipe as shown, joined together by couplings 
designed to facilitate the work of erection and dis- 
mantling. The whole line is supported on trestles E. In 
order to provide for differences of level between the trucks 
and the edge of the quay, a third ball joint F is fitted at the 
near end of the line where it enters the receiving truck. 
This joint allows the pipe line to be swivelled in a 
horizontal plane so that the truck need not be exactly 
opposite to the hold to be unloaded. It will be seen that 
the whole arrangement provides such adaptability in the 
transport line that any combination and conditions may 
be met. ITllustrations of a nozzle are given herewith. 
The small door shown is opened whenever a block occurs 
in the pipe, thus admitting air freely above the grain and 
getting rid of the obsiacle. 


The grain drawn from the hold enters through the roof | 
of a large receiving chamber on the filter truck, shown in | 


the drawing on the opposite page, and by the reproduction 
of a photograph on this page. The air moves through this 
chamber at suchaspeed that it will no longer carry the grain, 
which accordingly falls to the bottom, where it enters an 
apparatus called a discharger, consisting of a bucket-wheel 
rotating inside a closely fitting casing. Its purpose is to 
discharge the grain while preventing an inrush of air into 
the receiver. Thence the grain passes down a shoot to a 
short band conveyor which delivers it into the boot of the 
elevator shown at the end of the truck. This elevator is 
arranged to deliver into the existing weigher trucks at the 
various docks, when it is automatically weighed and 
sacked up for delivery. The elevator can be readily 
dismounted for transportation in ordinary railway wagons. 
As the bucket wheel is rather liable to become blocked by 
foreign bodies such as bolts, pieces of wood, &c., becoming 
jammed between one of the vanes and the casing, a friction 
clutch is introduced in the drive, which slips in case too 
much resistance is met with. 

The air leaves the receiver by the large horizontal pipe 
shown to the right of the end view, but not seen in the 
photograph, and passes to the three filters. These filters 
consist of a nest of closely woven canvas tubes, through 
which the air must pass on its passage to the blower. The 
dust is deposited on the inside of the tubes, which have to 
be cleaned periodically by a shaking mechanism. Valves 
are fitted in the inlet and outlet pipe of each filter, enabling 
any one to be cut off from the rest of the system when 
it is necessary to shake and clean the tubes. It has been 
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SUCTION HOSE AND NOZZLE IN HOLD 


accommodate varying lengths between the two trucks, and 


and to allow the trucks to stand on a curve. 
The second truck is also shown on page 95. The rotary 
blower which exhausts the air is driven by an 85 horse- 
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GENERAL ARRANGEMENT 


found necessary thus to isolate the filter from the current 
of air when being cleaned, for otherwise the dust is not 
removed from the pores of the cloth. By the use of two, 
or, as here shown, three filters, each fitted with its own 
valves, it is possible to effect the cleaning without stopping 
the working of the plant. The dust removed falls into a 
chamber below the filters and is passed out thence by 
means of small bucket wheels, and falling into a worm is 
carried underneath the truck and passed to a small 
auxiliary elevator which returns it to the grain. It seems 
a ridiculous procedure to cleanse the grain and then foul 
it again, yet merchants require that the dust separated 
shall be returned in order to check their shipping weights. 
We venture to suggest that a less uneconomical method 
might readily be found. It would seem better to sack up 
the dust separately than actually to return it to the grain 
from which it must again be removed. 

The air, freed from dust, passes from the first truck to 
the secend hy the pipe seen in the view at the top of the 
page. Tuis pipe has a flexible connection in order to 
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power Aster engine, through spur gears, enclosed in a gear 
case with an oil bath. Countershafts, driven by gears, with 
a chain connection between the two trucks provide the 
motive power for driving the grain discharger, the three 





also to avoid damage from shock, say during shunting, | 


| ton barge into a receiving elevator of their mill. 


GRAIN SUCTION NOZZLES 
dust bucket wheels, the dust worm, the band conveyor 
and the two elevators. 

The official trial was conducted at Ipswich on Wednes- 
day, the 17th inst., when, by courtesy of Cranfield, Limited, 
a cargo of wheat was discharged from the hold of an eighty- 
Represen- 


| tatives of the Ministry of Shipping, the Wheat Commission, 





H.M. Office of Works, and Vickers Limited—with whom 
Robert Boby, Limited, is now associated—were present 
to witness the proceedings. 

The barge lay alongside the quay at a distance of 100it. 
from the elevator, the portable horizontal transport line 
being carried along the columns on the quay side, about 
20ft. above the grain in the hold. The plant was started 
up for a short preliminary run to effect adjustments 
necessitated by the class of grain to be handled; the 
capacity averaging 23 tons per hour and ren up to 
32 tons per hour, at which point the plant was stopped. 
After an interval the trial proper was run, the average and 
maximum capacities attained being 27 and 33 tons per 
hour respectively—the guaranteed capacity, at the 
maximum distance of 100ft., being 25 tons per hour. The 
area of the hold being great in proportion to the depth, 
made it unfavourable for obtaining a higher average. 
An excessive amount of dust was also present. 

The petrol consumption during the trial run was slightly 
over 7 gallons per hour. 

It is worthy of note that on July 6th a cargo 
of 50 tons was emptied for Messrs. Cranfield in one hour 
and 57 minutes, giving an average capacity, including the 
trimming of two holds, of 25.6 tons per hour, which would 
be considerably greater in the case of emptying a cargo 


| steamer with a hold 15ft. to 20ft. deep, where a run of 


several hours could be made without moving the pipe 
from the centre of the hold. 








BrEForeE the Physical Society recently, Mr. I. Williams 
described a new method of measuring alternating currents 
and electric oscillations. The method consists of the 
application of the Crookes and Osborne Reynolds radio- 
meters to the measurement of the R.M.S. values of electric 
currents. Two types of apparatus were described. In 
the first of these the heat generated by the passage of 
the current through a microhm resistance causes the 
deflection of a light mica vane attached to the extremity 
of a suspended beam. In the second type the deflection 
of a fine fibre is employed. 
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PORTABLE PNEUMATIC GRAIN UNLOADING PLANT 


(For description see opposite page.) 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


VALVE GEARS FOR THREE-CYLINDER LOCOMOTIVES. 


Str,—In your article on Mr. Gresley’s engine, you mention 
my patent—No. 7859 of 1909—for valve gears. This covers 
a three-cylinder system for locomotives similar to that now 
introduced on the Great Northern Railway, and only differs 
from it essentially in the order in which the levers operating the 
middle valve are coupled up, the final results being the same in 
each case. 

The practicability of operating three-cylinder engines by two 
valve gears having been demonstrated, it remains to be seen 
whether the arrangement is a success from the running-shed 
point of view. Any lost motion must be taken up promptly, 
as the loss in travel at the middle valve will be the sum of the 
losses on the two sides. Every attention should be given in the 
design of the valve gears to reducing wear to a minimum, and 
to make parts subject to wear easily renewable or adjustable. 
There is a conservative tendency in English practice to utilise 
the top half of the quadrant link in a Walschaerts’ gear for 
forward running as in other valve gears. By using the lower 
half, not only is a more or less solid drive between return crank 
and valve spindle obtained, but the reaction at the trunnions 
of the link, and consequently the wear, is considerably lessened 
thereby. The theory underlying the new valve gears for three- 
cylinder engines can be demonstrated graphically in a very 
simple manner by assuming the motion obtained by the outside 
valve gears to be harmonic. Actually, the motion only 
approximates to harmonic, and it is necessary to plot the curve 
obtained in order to find the various valve events exactly. 
The ratios of levers for the middle valve, as fixed by theory, 
may possibly be departed from to a small extent with advantage 
to the steam distribution, but this is a matter for experiment. 

On the assumption that it is harmonic, the motion of a valve 
gear can be represented by a virtual crank, the angular advance 
and throw of which are determined by the position of the 
reversing lever. In a three-cylinder engine, each virtual crank 
will have the same angular advance from its main crank, and 
the three will consequently beat the same angles relative to one 
another as the three main cranks. A O and B O in Fig. 1 are 
two virtual cranks at 120 deg. apart revolving round fixed 
centre O, representing two outside valve gears. It is required 
to produce a movement such as a crank C O would give. Join 
A B and bisect at D: then point D has a motion round O, such 
as a new crank D O, and is at an angle of 60 deg. with the other 
cranks, its throw being half that of A O or B O since cos 60 deg. = 











4. Produce D O through fixed point O to C: this doubles the 
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inclining outside cylinders, but it should be possible to modify 
the design to overcome this‘objection; that is to say, by making 
the outside cylinders horizontal and the inside alone inclined. 
This arrangment will also have the advantage of permitting the 
driving to be divided between two axles, if desired, instead of 
being confined to one axle only. If the inside piston valve is 
placed in a horizontal position at the side of its inclined cylinder, 
the gear operating it will be greatly simplified, since the three 
valves will be brought more or less into line across the engine. 
The necessary alteration to the ratio of the levers can be made as 
in Fig. 4, and the effect on the exhaust should not be noticeable 
with six beats per revolution. 

The alternative is to move the middle crank round a few 
degrees. 

The application of a simplified three-cylinder system should be 
particularly beneficial to those types of engines in which the 
maximum draw-bar pull is limited by adhesion, such as the large 
4-4-0 and “ Atlantic.” A three-cylinder 4-4-0 with 38 tons 
adhesive weight is probably as effective as a two-cylinder 
engine with 43 tons on the drivers. The results obtained with 
the three-cylinder ‘‘ Atlantics ” on the North-Eastern Railway 
will, no doubt, bear this statement out. 

H. Hotcrorr. 


Ashford, Kent, July 29th. 


Str,—I have been much interested in the description in the 
current number of Tae ENGINEER of the new valve gear fitted to 
a Great Northern engine. When I was a student I was taught 
to estimate the simplicity or complexity of a valve gear by count- 
ing the number of working joints in it ; this is not very easy to do 
on the drawings you publish, but there appear to be about 
forty-one working joints in the valve gears of the whole engine, 
whereas two Walschaerts’ gears for the outside cylinders and one 
link gear for the middle cylinder, all driving direct on to their 
respective valves, would only involve about thirty-three working 
joints. 

The use of two different types of gear on one engine is not an 
ideal arrangement, but the employment of over forty working 
joints seems a heavy price to pay for avoiding it, ingenious as the 


arrangement undoubtedly is. 


R. C. Porter. 


Birmingham, July 28th. 


Srr,—Referring to your concluding remarks in the descrip- 
tion of the engine in your last week’s issue, it is to be hoped— 
with all due deference to your opinion—that the cylinder 
arrangement shown will not be “* perpetuated.” 

So far as the outside cylinders are concerned, it is fundamentally 
bad. 


I believe that further consideration and appreciation of its 
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throw and swings the crank round 180 deg., ¢.¢., 120 deg. from 
the others. Then any mechanism to produce a movement 
equivalent to a crank C O must contain a floating lever such as 
A B bisected at D and a rocking lever D O C with fulerum at O 
whose arms D O and OC are in ratio 1:2. These elements can 
be recognised in the actual valve gears. 

This diagram can be built upon or modified to suit alternative 
designs. Fig. 2 shows the arrangement where a rocking shaft 
is connected to each of the valve gears and the longer arms 
connected to the floating lever. This produces a symmetrical 
design with the middle valve on the centre line of the engine, 
when the rocking levers are of the same dimensions, or to one 
side if of different dimensions but the same ratios. A OD and 
B O, D, are rocking levers on either side of the engine connected 
at A and B to the valve gears, and at D, and D to the floating 
lever D,C D. There are two pivots O and O, on the right and 
left-hand side of the engine, but these coincide on the diagram. 
Point C has the same motion as a crank C O, and the ratio of 
the arms of the rocking lever is again 1 : 2. 

The arrangement of gear as used in Mr. Gresley’s engine 
is represented in its simplest form in Fig. 3, points A and B as 
before being connected to the outside valve gears, A O D being 
a rocking lever whose arms are in ratio 2:1, and BDC the 
floating lever. The identity between this and Fig. 1 can be 
seen by turning it through 120 deg., the only difference otherwise 
being in the order in which the levers are connected. 

Certain three-cylinder compounds on the Midland Railway 
and North-Eastern Railway have outside low-pressure cylinders 
with cranks at 90 deg. to one another, while the inside high- 
pressure crank bisects the obtuse angle, being at 135 deg. to 
either. In a case of this sort, the same construction may be 
used as in Fig. 1, but since cos 45 deg. = .707, the arms of the 
rocking lever D O C must be proportioned in ratio .707 : 1. 

If the outside cylinders are horizontal, and the inside cylinder 
inclined, say 5 deg., in order to clear an axle, the main cranks 
being at 120 deg. to one another, the effect on the movement of 
the pistons is the same as if the outside cranks were at 115 deg. 
and 125 deg. to the third. The procedure then is to move the 
point D a little out of centre on floating link A B and slightly to 
lengthen arm D O of rocking lever D O C as in Fig. 4. 

Finally, if the two cranks A O and B O are swung round until 
they coincide, and are at 180 deg. to O C as in Fig. 5,'the floating 
lever A B disappears and a rocking lever BOC is left whose 
arms B O and OC are equal. This is nothing more or less than 


the well-known means used in four-cylinder locomotives of 
driving two valves with one gear, when cranks are opposite to 
one another. 

In Mr. Gresley’s engine all the cylinders are inclined to the 
extent necessary to enable the inside crosshead to clear the leading 
coupled axle, this arrangement resulting in a simple cylinder 





Many designers are opposed to 


casting and easy machining. 
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M.I.M.E. 


fortunately, you yourself cannot wish it to become * 
Loco, 


July 29th. 
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PRACTICE IN BRIDGE AND GIRDER YARDS FROM . 
THEORETICAL STANDPOINT. 


Str,—Mr. Lewis’ definitions of fixture and continuity are, 
I think, open to objection, since no riveted structure can be 
connected in such a manner as to ensure that ** every fibre is 
connected to the support,”’ or that ** every fibre is continuous 
with a similar fibre of the next span.” 

Further, it does not seem to me that he has made out any 
ease for designing cross girders with fixed ends as free ended 
girders. His remarks on the subject of inefficient end connections 
are all arguments for improved design. If cross girders have 
adequate connections to the main girders, and if the latter are 
ordinarily stiffened, there is no doubt that the fixation moments 
are very considerable indeed. 

I have made experiments on actual bridges with the object 
of finding out the amount of end fixation in various types of 
connections, and have shown that the end bending moments are 
frequently as much as 50 per cent. of those due to perfect or 
horizontal fixation. In some cases the end moments are 
considerably move, but the amount depends on the efficiency of 
the connection, the stiffness of the main girders and the propor- 
tion of loaded to unloaded cross girders. 

By carefully measuring the deflection at the four load points 
in a double line cross girder, and simultaneously measuring the 
angular movements of the main girders, so as to ascertain the 
slope of the tangents to the elastic curve of the cross girder at its 
ends, it has béen found possible to plot the complete elastic 
curve of the girder, and to calculate the bending moment at 
each point. The fixing moments are by no means negligible. 
The experiments referred to have been carried out on bridges up 
to fifty years old, with the object of ascertaining their present 
factor of safety. 

I do not suggest that such tests and calculations give absolutely 
correct values for the stresses in the girders. Of course they 
do not, but they do show the effect of end fixation, and they leave 
no doubt whatever in one’s mind that it is unnecessary and 
wasteful to design cross girders as free ended girders, and at the 
same time to provide them with rigid end connections. 

The more rigid and strong the connections are, the better the 
design. The connections described by Mr. Lewis are, in my 
opinion, inadequate and bad. 

The last paragraph of Mr. Lewis’ letter is pleasant reading, 
butJso are many other and older fairy tales, which should not 
be taken too literally. It is nice to think that these things 





arrange themselves as Mr. Lewis describes, but neither he nor 
I can say with any certainty whether they do-or not. Does he 
assume that Providence ordains that ‘* each member shoulderg 
the proportion of load it is fitted to carry” ? 

ConRAD GRIBBLE, 


York, July 24th. 


THE BOY IN INDUSTRY. 

Str, —With reference to “* J. W. W.’s ”’ letter on page 74 of the 
current issue of THe ENGINEER, regarding the above, no 
doubt a lot of the mischief has been done through boys earning 
such high wages on repetition work. It may be that this lack 
of discipline is due to their not being punished at school, but ] 
think a lot of it is on account of the utter disregard of working. 
class parents of the future outlook for their sons. They should 
exercise more control over them at home. I think this is where 
a lot of the trouble lies ; as soon as a boy leaves school, 99 out 
of 100 are sent to a factory—of course, to the one where they pay 
the highest wages for repetition work, in blind alley occupations, 
which come to nothing. i 

I have come to the conclusion that the majority of the working. 
class parents are not capable of looking after their own children, 
and I am afraid we shall not get a proper system of apprentice- 
ship, and, therefore, a sufficient supply of skilled labour in the 
engineering trade, unless the State takes the matter up, and 
compels parents to put their boys to an apprenticed trade. 
Unless this is done, there will always be migration from one 
factory to another, where they can get a shilling more per week, 
irrespective of what they are earning. 

I might add that we instituted a special apprenticeship 
scheme a few years ago. In accordance with it, the first two 
months are treated as a trial period, and a wage of 8s. per week 
paid. After two months, if satisfactory to both sides, an 
apprenticeship form has to be signed, the boy: agreeing to serve 
five years. Wages commence at 10s. per week, and are advanced 
every six months up to 22s. per week during the last year, 
On completion of the term, if the boy’s conduct has been 
satisfactory, the firm undertakes to pay a cash bonus of £10, 
The apprentice would be moved about from one machine to 
another, and get a thorough training in one of the most modern 
factories in the country, be engaged on accurate work, and should 
he make the best of his opportunities, would be fitted to take 
a responsible position in after life. The scale starts at sixteen 
years of age. The wages mentioned are subject to the following 
Government bonuses, 2s. 6d., ls. 6d., and 2s. 6d. per week up 
to eighteen years of age, and afterwards double these amounts, 

You will see we pay liberal wages, but we have been dis- 
appointed with the result. We find that working engineers 
themselves do not believe in having their sons apprenticed ; 
they would rather let them be free, so that they can roam about 
from one works to another in search of high wages. 

For The Moss Gear Company, Limited, 
W. Duckert, 
Managing Director. 
Birmingham, July 29th. 


A SIMPLIFIED COSINE FORMULA. 


Srr,—It is well known that any angle of a triangle can be 
calculated from the formula, 2 6c cos a = b* +- c* — a*, where a, b 
and c are the lengths of the sides, and a is the angie opposite the 
side whose length is a. This formula is, however, troublesome 
to apply, unless a, b and c happen to be very easy numbers. I 
have seen several methods of turning it into a more convenient 
shape, but none of these is so simple as the one I have recently 
arrived at, which will doubtless be found useful by some of your 
Noting that the second member of the above equation 


readers. 
will become the difference of two squares if we add. 2 bc, we can 
write 
2be(1 + cosa) = (b + c)®? —a® 
=(b+ ec a) (b+ e a) 
= p(p — 2a), 
where p is the perimeter of the triangle. This gives us the very 


convenient formula, 1 + cosa = p(p — 2a)/2b6 e¢, which i 

easily remembered or re-derived from the well-known but incon- 
venient one. The necessity for subtracting unity after finishing 
the slide rule or logarithmic work, will not cause any difficulty, 
for if we temporarily forget to do so we shall at once be reminded 
of the omission by the obvious fact that the result so far arrived 
at is not the cosine we require. The matter can then be put right 


in a moment. 


W. F. Duwnron. 


Neweastle-on-Tyne, July 27th. 








ELECTRIC WELDING FOR SHIPBUILDING. 


A SPECIAL meeting of the Technical Committee of 
Lloyd’s Register of Shipping was held on the 25th ult. to 
consider the subject of the application of electric welding 
to shipbuilding to the extent of eliminating by this method 
the use of rivets for important structural connections. 
Electric welding has, of courss, been employed for many 
years for ship repair work, but its use has been practically 
confined to parts of the structure not likely to be expose 
to important stresses. In view of the importance of the 
subject to the shipbuilding industry of the world, the 
Committee of Lloyd’s Register has recently carried out a 
series of carefully devised experiments to determine, as far 
as can be done by means of tests and analysis, the general 
trustworthiness of structural connections effected by 
electric welding and their capacity to stand the stresses to 
which they would be subjected in practice. After careful 
consideration the Technical Committee has decided to 
recommend to the General Committee for approval certain 
recommendations put forward by the chief ship surveyor 
as to the conditions on which, as a tentative measure, 
welding might be adopted instead of riveting in the con- 
struction of vessels intended for classification in Lloyd’s 
Register Book. 








Accorptna to the American National Automobile 
Chamber of Commerce, alcohol can be blended with petrol 
to produce a liquid fuel, which will avoid the difficulties 
of starting a cold engine without any change in the car- 
buretter or compression of the engine. 
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RAILWAY MATTERS. 





WE regret to have to announce the death, on the 12th 
ult., of Mr. John Frederick Robinson, until quite recently 
a director of the North British Locomotive Co., Limited. 


THE managing committee of the Midland Railway 
Friendly Society has decided to invest £8565 in National 
War Bonds. This makes a total of £108,574 invested 
by the society in war stock. 

THE acting secretary, in place of the late Mr. J. W. 
Taylor, of the Master Mechanics’ and Master Car Builders’ 
Associations, is Mr. V. R. Hawthorne, whose address is 
746, Transportation-building, Chicago. 

WHILST returning with some friends in a steam launch 
on Lough Erne, on the 14th ult., Mr. Thomas A. Arm- 
strong, the general manager of the Sligo, Leitrim and 
Northern Counties Railway, overbalanced himself, and, 
falling into the water, was drowned. 


‘Tue Great Eastern Railway Company is paying aninterim 
dividend of 1 per cent., as compared with } per cent. a 
year ago, the South-Eastern 14 against 1, and Taff Vale 33; 
as compared with 34, Midland 3} per cent., as against 
3 per cent., London and North-Western 54, as compared 
with 5, North-Eastern 6 against 53, North London 4} as 
compared with 4. 

For some years after the Forth Bridge was opened, in 
1890, Mr. Adam Hunter was the resident engineer. He 
had charge of the workshops on the Dalmeny side during 
the construction of the bridge, and introduced certain 
methods whereby the work was greatly accelerated. 
Retiring a few years ago he went to live at Kirkcaldy, 
where he has recently died. 


ARISING out of the question of reduced train services 
in Ireland, the President of the Board of Trade said that 
there is a shortage of coal there, and the railway companies 
had, in consequence, been called upon to reduce their 
passenger facilities. Asked why the coal rationing system 
was not applied to Ireland, Sir Albert Stanley said that 
the conditions in Ireland are so totally different, that it 
would be impossible to apply the same system in Ireland 
as in Great Britain. 

THE Ipswich Dock Bill has been passed by a House of 
Lords Committee, subject to the insertion of a clause 
geanting to the Gas Company a continuance of a rebate 
for coal delivery which the promoters wished to cancel 
on the ground of a complete change of the circumstances 
since the rebate was originally granted. The object of 
the Bill, which was supported by the Great Eastern Railway 
Yompany, was to increase the rates and dues and to con- 
struct two new quays. 

Amonc the recommendations made by Colonel Pringle, 
in his report on the collision of January 18th, near Oswes- 
try, was one that the attention of signalmen should be 
drawn to the liability to misunderstanding that may 
arise owing to insufficient accuracy in wording telephone 
inquiries, especially as regards the arrival or position of 
trains. In this case, if, instead of asking: “ Has the 
goods arrived?” the signalman had said ‘‘ Has the 
Wrexham goods arrived?” the accident would have 
been prevented. 

THE Dominion estimates for the year include 700,000 dols. 
provided on Quebec Bridge construction account. In the 
discussion on the vote it was stated that although the 
Canadian Government railways were operating trains 
over the bridge, it had not been taken over from 
the contractors. The Minister of Railways stated that 
none of the other railways converging upon Quebee had 
made applications for running powers ‘over the bridge. 
It was not expected that such rights would be applied 
for until after the war. 

ACCORDING to the report for the year 1917 of the Light 
Railway Commissioners, six inquiries were held that year 
as to Class A railways, é.e., railways on lands acquired, 
the total estimated cost of which was £332,222, or, for an 
aggregate length of 20 miles, £16,611 per mile. Only lines 
of a total length of 7} miles were approved, most of the 
remainder being withdrawn for various reasons by the 
promoters; only one was definitely rejected—a line to a 
cement works in Cambridgeshire, for which the Commis- 
sioners did not think a case for compulsory powers was 
made out. 


AN interesting decision has recently been given in Paris. 
A girl, along with other refugees, was being taken to a 
place of safety, when the train in which she was travelling 
met with an accident. The Court held that. as the acci- 
dent took place when it was necessary for the safety of 
the country that a certain line should be kept busily at 
work, and that trains should be sent along it in quick suc- 
cession, the railway servants were so greatly overworked 
that they could not reasonably be held responsible for 
any mistake they might have made. The plaintiff was 
accordingly non-suited. 


Tue question of pooling the Scottish privately-owned 
wagons again cropped up in Parliament ten days or so 
ago. The President of the Board of Trade was asked : 
Had not this subject been under consideration for a very 
long time, and having regard to the urgent necessity for 
additional transport, could not some steps be taken without 
further delay? Sir Albert Stanley replied that he 
agreed that the matter had been under consideration for 
some considerable time, but it presented certain difficulties, 
and he could assure the House that the Government was 
doing all it could to effect an improvement. 


Spraktnc of the prospects of maintenance of way 
work in the United States, the Railway Aye says that 
the railways were ‘notified early in the year that the 
Government had taken over the purchase of rails. Since 
then no rails had been ordered, but about two million 
tons were on earlier orders. Only about 25,000 tons were 
being rolled per week, at which rate less than half the 
tonnage will be secured in time to be laid this year. 
Another trouble is labour. The South-Western railways 
have recruited their track labourers from Mexico, but 
this avenue was closed on May Ist, 1917, by the Alien 
Immigration Act, imposing a head tax and an education 
test on all immigrants. It was suggested that this Act 
should be suspended for the period of the war, a reecom- 
mendation which has since Keen adopted. 
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THE amount of fuel permitted in America for the manu- 
facture of pleasure motor vehicles has been reduced by 
75 per cent. 


In view of the future lighting restrictions it should be 
borne in mind that a diminution of 30 per cent. in light 
may result from the deposit of dust on the lamps and 
reflectors. 


ACCORDING to a bulletin recently issued by the U.S.A. 
Bureau of Mines, plants are at present in operation treat- 
ing 6,000,000 to 9,000,000 cubic feet of natural gas daily 
for the recovery of motor spirit. The yield varies from 
one to four—American—gallons per 1000 cubic feet. 


One hundred and sixty-five million tungsten filament 
lamps were sold in the United States in 1917. This figure 
is exclusive of miniature lamps, of which 75,000,000 were 
sold. A remarkable feature of the electric lamp industry 
is the great falling off of the use of carbon filament lamps, 
which last year only amounted to 12 per cent. of the total. 


Tse Royal Air Force has issued a statement showing 
the enemy losses in aircraft as compared with Allied 
machines missing from July Ist, 1917, to June 30th, 1918, 
on the Western front and during shorter periods on other 
fronts. The total number of enemy machines destroyed 
is 2985 ; of enemy machines driven down, 1117; of Allied 
machines missing, 1213. 


Extectric heating presents a very desirable load for 
the central station, because it operates at a high load 
factor, takes, for the larger installations, a comparatively 
large number of kilowatt-hours at one point with relatively 
long hours of usage, and is practically a non-inductive 
load resulting in a high power factor. After the connec- 
tion is once made, very little attention is required on the 
part of the central station, and, where necessary, the load 
can be adjusted so as to be largely off-peak. 


Tue Electrical Research Committee, which was ap- 
pointed last autumn by the Institution of Electrical Engi- 
neers, under the auspices of the Department of Scientific 
and Industrial Research, is at present engaged in superin- 
tending a research on insulating materials—fibrous mate- 
rials, porcelain, ebonite, mica, composite materials—and 
the waterproofing treatment of insulating windings of 
electrical machines, in respect of which grants have been 
made to the committee by the Research Department, the 
B.E.A.M.A., and the Institution. 


THE rapid progress that has been made in determina- 
tions of stellar parallax is indicated by the fact while up 
to the year 1910 the number of stars of accurately known 
parallax was 365, the number is now about 800. Accord- 
ing to a recent paper by Adriaan van Maanen, the size 
of the probable error in these determinations has consider- 
ably decreased with the increase in the focal length of the 
instruments employed. For most of the larger observa- 
tories it is now smaller than 0.01 second, with forty-five 
exposures or less, and in the Mount Wilson parallaxes, 
where the focal length is 80ft., it is even smaller than 
0.006 second, with sixteen exposures. 


TE shipments of barbed wire from the United States 
have fallen to about one-half what they were in earlier 
war periods. For the nine months ended March 3lst, 
1918, the total exported was 293 million Ib., as compared 
with 590 million lb. and 582 million Ib. in the correspond- 
ing periods in 1917 and 1916. A year ago France took 
192 million lb., but this year in the same nine months’ 
period only 33 millions. For the nine months ended 
March 3lst, 1916, Russia in Europe took 270 million Ib., 
but only 22 millions in the same period in 1918. The 
barbed wire exports from the. United States in 1913 were 
only 184 million Ib., a figure which fairly represents pre- 
war conditions. 

A NEw heat insulating material is being produced in 
Sweden which is said to be very promising, says the 
Electrician. The chief constituent in this new material is a 
kind of fine clay found on the island of Mors. This 
** molera,”’ as it is termed, is very porous, and each grain 
appears to be hollow. This fact is no doubt largely 
responsible for the good heat insulating properties. After 
it has keen burnt the molera becomes extremely light. 
Before it is burnt it is mixed with cork, bricks of the mixture 
being burnt, when the cork is consumed. The new 
insulator is said to be primarily suitable for the lagging of 
steam pipes and boilers, but may also have uses for the 
production of sound-proof chambers, and as a medium to 
check the transmission of vibration. 


ErrHeEr hysteresis or its mechanical analogue, backlash, 
is present with startling regularity in every measuring 
instrument, according to Mr. F J. Schlink in Engineering 
News Record. Eveninan automatic scale, where the parts 
may all-be subject to low working stresses, and may be 
constructed with the utmost care and nicety of fit, the 
scale readings exhibit the characteristic divergence between 
the increasing load and decreasing load branches of the 
correction curve, strikingly similar to the hysteresis loop 
met with in the stress examination of a material. If the 
scale is not of the elastic resister type, of which the spring 
scale is an example, the hysteresis loop must arise almost 
exclusively from non-reverting shifts and the like in the 
linkages. That this is the case is clearly shown in such a 
scale by the settling back to the initial condition which 
occurs when the parts of the scale are sharply jarred 
under load. 


Tue United States War Department authorises the 
following statement of evolution in aircraft engines pre- 
pared by the National Advisory Committee for Aero- 
nautics :—The first man-carrying airplane flights were 
made in December, 1903, with the Wright Brothers’ engine, 
developing 12 horse-power and weighing 12.7 1b. per 
horse-power. In 1910, seven years later, the average 
horse-power of aeronautic engines had increased to 54, and 
the weight decreased to 5.7]b. per horse-power. In 
March, 1918, the Liberty 12 developed 432 horse-power for 
a weight of 1.86 lb. per horse-power. By May, 1918, the 
Liberty 12 was yielding a maximum of 450 horse-power for 
a weight of 1.83 lb. per horse-power. The Langley-Manly 
engine, built in 1901, was nine years ahead of its.time in the 
matter of power output, and sixteen years ahead in its 
weight per horse-power, developing 52 hors>-power, and 
weighing 2.9-lb. per horse-power. 











MISCELLANEA. 





In view of the practical impossibility while the war 
continues of holding the A.M.I.E.E. examination and of 
candidates having the requisite time to prepare for or 
undergo examination, the Council of the Institution of 
Electrical Engineers has decided to suspend, temporarily, 
the Institution rules in regard to examinations. 


Ir is reported that Sir Edward Henry, Chief Commis- 
sioner of Police for the Metropolis, has approved the grant 
of a licence to the London General Omnibus Co. for twenty 
motor omnibuses to run on compressed coal-gas. These 
licences will become effective in conjunction with the 
general supervision of the Gas Traction Committee, whilst 
the Board of Trade has approved the necessary supply of 
gas. 

THE construction of the 5500-ton dead-weight steam 
collier Tuckahoe, was begun by the New York Shipbuild- 
ing Co., of Camden, N.J., on April 8th, and the vessel was 
launched, with engines shipped and with funnels and 
masts fitted, on May 5th. In the first seventeen days 
1769 tons were worked into the structure, the following 
figures showing the amounts credited to successive days :— 
293, 76, 183, 138, 150, 88, 127, 109, 95, 77, 53, 105, 44, 45, 
131, 16, 39. This is certainly a fine record. 


From the latest American exchanges to hand it would 
appear that the idea of the standardised Liberty truck is 
far from dead, says the Commercial Motor. Under date 
of May 25th, 1918, contracts for 8000 Class B three-ton 
lorries have been approved and placed by the Motor Trans- 
port Service. It may be mentioned that 10,000 of these 
three-ton lorries have already been ordered, of which 2500 
have been delivered, and deliveries of the remainder are 
being made at the rate of seventy-five lorries per day. 

THERE is not a little misapprehension on the part of 
users of paints and enamels of the fundamenta) facts 
which govern the conditions of good work, says the English 
Mechanic. For instance, whereas the mixing of white 
lead with oil, turps, and driers is a simple rule of thumb 
process—it being assumed that the decorator is acquainted 
with the strength of the driers used—it cannot be too 
strongly emphasised that the mixing of zine base pigments 
requires quite different handling, and a great deal of the 
prejudice, misgiving, and doubt general in the decorating 
trade on the subject of zinc versus lead is due to improper 
mixing. 

Ir is announced that with reference to the notice which 
appeared in the Board of Trade Journal for November 29th, 
1917, respecting the issue, by the French Customs Office 
in London, of licences for the importation into France of 
parts of textile machines and of sewing machines, when 
such parts are of United Kingdom manufacture, the French 
Customs Office in London has notified that the French 
Ministry of Commerce has decided that import licences 
shall now be granted by that office for detached parts of 
all machinery of those classes, the importation of which 
into France from this country may be licensed in London, 
provided, of course, that the detached parts for which a 
licence is sought have been manufactured in the United 
Kingdom. 

Tue performance of the Faith, a 5000-ton reinforced 
concrete steamship, launched a few months ago at San 
Francisco, have surpassed expectations, and her voyages 
in actual service have been perfectly satisfactory. On 
the first, from San Francisco to Vancouver, the following 
telegram, dated May 29th, was sent from Seattle :— 
‘** Concrete steamer Faith, six days out of San Francisco, 
with full cargo, reached Seattle yesterday afternoon on 
her way to Vancouver, after one of roughest coast voyages 


recorded. Eighty mile gale, waves 35ft. high. Every- 
thing in perfect condition. Captain and Government 
officials aboard expressed themselves as follows :— Faith 


acted as any other good ship of wood or steel, and with 
absolutely no vibration.’ ” 

THERE is considerable work for the mechanical engineer 
in conservation of heat units around an oil refinery and 
in most all branches of the oil industry. There are large 
refineries operating to-day and using four to five hundred 
per cent. more fuel than is necessary to do the work. It 
is possible to save, by proper distribution of the heat 
available around the oil refineries in the United States, 
at least 2 per cent. of the total crude oil put through these 
refineries. There are large oil refineries operating to-day 
that are using as fuel 4 per cent. of the crude oil run 
through them to do less work than the plant described 
is doing on 1.1 per cent. of the crude oil run through as 
fuel, and the losses due to non-condensable gases, &c., 
are 2 per cent., against 0.75 per cent. 

THE United States have been developing wireless 
rapidly since the war began. The stations at Belmar, 
Radio, Va., New Brunswick, Tuckerton, Chatham and 
Marion, on the East coast, together with the Sayville 
plant, now operated by the United States Navy, com- 
municate with Europe and Panama, as well as with the 
stations at San Diego, San Francisco and elsewhere on 
the Pacific Coast. The Philippines are reached by relay 
at Pearl Harbour, Hawaii, to Cavite, near Manila. The 
Marconi Co.’s station at Marshall and Bolinas, California, 
receives direct from Funibashi, Japan, and also by relay 
at the great duplex station at Koko Head and Kahuku, 
Hawaii. The receiving and sending antenne of the latter 
stations are twenty-five miles apart, with balancing towers 
intervening, to prevent interference. 

Tue war is responsible for a dearth of metal thimbles. 
France, Italy, Spain, and Portugal are absolutely without 
supplies, and are looking to this country to make good 
the shortage. Before the war, Lille, Nuremberg, and 
Vienna manufactured thimbles for all those countries, 
and there are only four manufacturers in England—three 
at Birmingham, and one at Redditch—but the metal 
shortage has brought their business almost to a standstill. 
The trade does not consume a great weight of metal, but 
the number of thimbles on order looks formidable enough. 
For instance, France alone is in want of 450,000 gross, 
or a total of 64,800,000. Our Government has recognised 
that a good case for the supply of brass and black piate 
to thimblemakers has been made out, says the Jronmonger, 
and the Brassfounders’ Employers’ Association has re- 
ceived a temporary permit for the material, and is pro- 
mised full authority immediately. 
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The Strike. 


Since we last wrote on the labour outbreak which 
had filled the country with anxiety, but which is 
now happily ended, we have taken the opportunity 
of discussing the question with several labour leaders 
and learnt from them all, without exception, that 
they deprecated the action of the men, whilst they 
made such excuses for them as were possible. To one 
of them we put the ever fascinating question of the 
psychology of strikes in the middle of a war in which 
the whole nation is involved, and particularly of a 
strike at a moment when it was imperative that we 
should exercise our maximum effort. He gave us 
the only rational explanation we have yet heard. 
The news of a strike comes somewhat suddenly to 
the public ; not until it is almost ripe are anything 
but the faintest rumours of it heard outside labour 
circles. Thus when it occurs it has the appearance 
of a hastily premeditated action. As a matter of fact, 
it is never, or but rarely, anything of the kind. For 
weeks before the actual outbreak friction has begun ; 
the stress is put on slowly at first, the tension between 
the workpeople and their employers augments little 
by little; then when the yield-point is reached the 
public at last hears of it. At that point, as in the 
loading of metals, extension is rapid, and if the load 
is not at once removed, rupture occurs. A strike, 
in fact, follows the ordinary physical laws of material 
under stress, and it is no more likely to change its 
course because the country is at war than steel is 
likely to change its nature. We find this philosophical 
explanation satisfying ; it removes in some measure 
the mystery, and at the same time that it gives us a 
logical grasp of the conditions, it indicates very 
clearly a point which is now generally insisted upon, 
we mean the necessity of removing the stress at the 
earliest possible moment before the dangerous yield- 
point is reached. Hitherto the practice has been to 
wait until the “ material ” was on the point of giving 
way before taking any serious action. Therein has 
lain the mistake. Rupture occurs then with no 
further increase of load, and unless the whole stress 
can be removed the danger remains. In other words, 
the damage is done before the yield-point is reached, 
and to prevent it early action must be taken. 

We forbear from following the interesting con- 
siderations that arise from this physical explanation 
of labour disturbances, and turn to the facts of the 
present strike. Writing on the subject last week, 
we foreshadowed strong action by the Government, 
and expressed a hope that the public would support 
it in any course it felt called upon to take. There was, 
as a matter of fact, never any doubt that the strike was 
unpopular, not only with the general public, but with 
a great number of the workpeople—witness, for ex- 
ample, the reception of Mr. Havelock Wilson and the 
seamen’s band at Coventry—and unless the public 
took the line that the Government had so seriously 
mismanaged the matter, that it was undeserving of 
support, there was little real danger that the public 
would show any trace of sympathy with the strikers. 
Thus, when at the very end of last week the Govern- 
ment announced that if the strikers did not at once 
return to work the exemption certificates under which 
many of them remained in civil employment would 
be immediately cancelled, and the recalcitrants at 
once enrolled in the military forces of the Crown, 
general satisfaction was expressed. The threat alone 
would in all probability not have been effective. We 
are confident that no more than a small fraction of 
the mechanics of the country fear conscription, but, 
nevertheless, all would have rebelled against what 
they would certainly have labelled tyranny. But at 
the same time that it issued this ultimatum, the 
Government announced that as soon as the men had 
returned to work an inquiry into the issue would be 
instituted. The desired result followed. The storm 








at Coventry subsided at once—with the invaluable 
help of Mr. Havelock Wilson and his band— 
Birmingham went back to work, Leeds declared that 
its intention to lead a “ national strike ” was “ off,”’ 
and all other centres settled down rapidly. For a 
moment it seemed as if Woolwich would remain 
obdurate, but wiser councils prevailed, and it too 
has resumed work. Thus, in less than a week an 
affair which at one time wore a very ugly aspect has 
been settled by really firm and resolute handling. 

The Cabinet may justly commend itself for the 
success of its action; but what can it say of those 
departments under it—the Ministry of Munitions 
and the Ministry of Labour—that allowed a serious 
condition to be reached? There is, we regret to 
have to admit, considerable dissatisfaction with the 
handling of labour problems by the Ministry of 
Munitions. The labour leaders are just as dissatisfied 
with it as employers are, and one may hear on all 
hands the criticism that the Ministry does not 
understand this part of its gigantic task. In view of 
the enormous importance of the existence of real 
sympathy between employers and employed and the 
Ministry, we suggest that it would be advisable to 
set up a small examining commission of three quite 
independent persons to take evidence from employers 
and labour representatives on the management of 
labour questions by the Ministry of Munitions. If 
that inquiry should show that the criticisms are well 
founded, it is not too late, even now, to make changes 
which would prevent the recurrence of labour 
disturbances by arresting them in their early stages. 


German Submarine Designs. 


Accok=stnG to information which we believe to be 
reliable, the German submarines which have been 
molesting traffic off the United States seaboard for 
the past few weeks, do not appear to be vessels of any 
remarkable size. Their displacement is reckoned to 
be about 1500 tons, and they have not shown them- 
selves capable of travelling at a greater speed than 
18 knots. Whether or no they belong to the so-called 
‘submersible cruiser’? type, we. have no present 
means of determining ; but our own belief, founded 
on a careful analysis of all the data available, is that 
the largest German submarines now in existence fall 
very far below the popular estimate. It has still to be 
shown that great size is an advantage in craft designed 
for underwater tactics. Indeed, the experience of the 
war suggests the contrary. A coastal boat of 500 tons 
may, in most circumstances, be quite as dangerous as 
one of thrice her displacement. It is true, of course, 
that certain qualities are conferred by large dimensions, 
such as a longer cruising endurance, a heavier arma- 
ment of torpedoes and guns, and, what is no less 
important, superior living quarters for officers and 
men. But all these qualities may be obtained at the 
cost of a very moderate increase in tonnage. In a 
boat of 1200 to 1500 tons, let us say, it would be 
possible to provide fuel for a very long voyage, good 
living quarters and exercise space for the complement, 
and a powerful armament, including, besides torpedo 
tubes, a couple of heavy guns. Of one thing we may 
be pretty sure: the Germans are not building 
submarines any larger than is absolutely necessary. 
The policy they have elected to follow demands 
numbers rather than individual power, and unless we 
are much mistaken, their aim during the war has 
been to evolve a type of the smallest possible dimen- 
sions consistent with the function it is intended to 
fulfil. We know from Admiral von Capelle that a 
great deal of experimentation has been going on 
since 1914, and that the present German submarine 
flotilla, so far from being homogeneous, comprises the 
most diverse types. In the recent debate before the 
Main Committee of the Reichstag, several speakers 
condemned the failure of the naval authorities to 
select some standard pattern of U-boat which would 
lend itself to quantity production. As one deputy 
complained: ‘Instead of taking this course, the 
Navy-office has preferred to build submarines in 
small groups, with the result that new designs are 
continually coming before the shipbuilders, and the 
rate of output is thus seriously decelerated.” Replying 
to these criticisms, Admiral von Capelle admitted that 
progress in building submarines had not been entirely 
satisfactory,.and that ‘from time to time” the 
strategical plans of his department had been affected 
by a shortage of the necessary matériel. As for the 
“standardised submarine,” it, he explained, had 
not been adopted for the simple reason that it was 
impracticable. Scarcely a week passed without some 
valuable suggestion being made by experienced 
officers for improving the efficiency of U-boats in one 
direction or another. “ Each of our present types,” 
he said, ‘‘ embodies lessons taught by the war. A boat 
that is considered highly efficient to-day may te- 
morrow be rendered more or less obsolete by a new 
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discovery. If, therefore, we built our U-boats after 
a uniform pattern, we should run the risk of finding 
ourselves saddled with a large fleet of inferior boats. 
In spite of the astonishing progress it has made 
during the war, submarine navigation is still more or 
less in its infancy, and its development must be by 
gradual stages.” 

Even from the published version of this debate, it 
is clear that German submarine construction has not 
been so rapid as the outside world had assumed. 
Delays have, no doubt, occurred through lack of 
structural material, though we shall do well not to 
exaggerate the enemy’s troubles in that connection. 
In our view, the real source of delay has been the 
difficulty of hitting upon a design small and simple 
enough to admit of rapid multiplication, and yet 
capable of fulfilling every tactical requirement. We 
venture to doubt whether German designers place 
high speed among the prime desiderata. The sort 
of work their submarines are called upon to do does 
not demand great speed, to obtain which other 
qualities of equal, if not superior, importance, must 
needs be sacrificed. Promptitude in submerging, for 
instance, is far more important ; in that direction, we 
understand, notable progress has been made. The 
necessity of extending the range of his boats was 
forced upon the enemy by the vigilance and strength 
of our patrols, which made the Narrow Seas too 
dangerous a hunting ground. By building U-boats 
with a larger fuel capacity, he hoped to attack shipping 
in zones beyond the reach of the small patrol craft 
which form so large a section of our anti-submarine 
forces. Then, again, he was compelled to strengthen 
the armament of his submarines, in consequence 
of the heavier guns supplied to merchant ships. 
Therefore, unless a German submarine could bring 
equally heavy metal to bear, it would run the risk 
of summary destruction by the first armed merchant- 
man it encountered. As we now know, the larger 
ocean-going submarines carry at least one 5.9in. gun, 
an increase in armament which is their best title to 
inclusion in the cruiser category. Whether still 
heavier weapons will be found necessary remains to 
be seen. At the outbreak of war the largest gun 
mounted in enemy submarines was the 3.4in., then 
came the 4.1lin., and later still the 5.9in. This great 
increase in the power of submarine armament is, of 
course, a tribute to the effectiveness of our defensive 
measures. The American ideal is to equip every 
large merchantmen with guns, which would enable 
her to fight a duel against any submarine afloat 
with a good chance of holding her own. 

Reverting to the question of dimensions, one strong 
objection to the building of very large vessels is that 
their greater size does not seem to make them less 
vulnerable to attack. Depth charges, there is good 
reason to believe, are quite as deadly to large sub- 
marines as to small. If the former have armour 
protection, they may be better able to resist attack 
by guns of 4in. and lower calibres, but it is most 
unlikely that they can carry armour stout enough to 
resist 6in. projectiles. As for the ram and the 
torpedo, we know that both weapons have taken a 
heavy toll of the ocean-going raiders. One of the 
first German “submersible cruisers” was sunk 
recently by a British submarine on convoy duty. 
A single torpedo was discharged, the explosion of 
which, apparently, blew the hostile craft to pieces, 
for there were no survivors. On the whole, therefore, 
it is not easy to see what compensating advantage is 
to be gained by building submarines of very large 
size, and we may be sure that the Germans have not 
wasted their time and material in building many such 
vessels. One of their most successful designs, we 
understand, is the “UC” general service type, of 
which comparatively full details have been published. 
Upwards of sixty of these boats are stated to have 
been launched in 1915-16, and presumably others 
have been built since. The length is 170ft., the beam 
40ft., and the displacement, when submerged, between 
515 and 540 tons. On the surface a maximum speed 
of 15 knots can be attained, while the electric motors 
are good for 6 to 9 knots below water. The cruising 
endurance is not less than 3000 miles. The armament 
is composite, consisting of one 3.4in. Q.F. gun and a 
machine-gun, three 20in. torpedo tubes, and eighteen 
naval mines with dropping gear. As will be seen 
from the particulars, these are very formidable craft, 
in spite of their limited size, and the fact that so many 
have been built shows them to have demonstrated 
their all-round utility. From time to time unofficial 
reports in the Press speak of “‘ submersible cruisers ” 
displacing about 5000 tons. For our part, we remain 
sceptical about the existence of vessels of such great 
size. The Germans may have built a few unusually 
large submarines, but for the reasons we have indicated 
it is most unlikely that they would have dissipated 
their none too extensive resources in the construction 
of vessels whose value is so problematical. Whenever 





full details of the German submarine building policy 
during the war come to be disclosed, we shall be 
surprised if it is not shown that a large majority of 
these craft were of comparatively limited dimensions. 
Probably 750 tons would be too high an average 
displacement for the whole German submersible fleet. 








SPECIALISATION AND INVENTION. 
By W. G. CASS. 


Ir has doubtless occurred to many during the past 
few years that specialisation is being carried to 
extremes. We are becoming a nation of experts. 
We have, so to speak, set the specialist on a pedestal 
and made him the object of blind adoration: and he 
has not proved by any means an infallible god. 

In the higher ranks of industry specialisation 
limits, withers, and stultifies a man’s mental outlook 
and narrows his training and experience down to the 
most miserable margin possible. What the industrial 
world needs now is above all things men who can lead, 
men who can take both long views and broad views, 
and with piercing vision penetrate somewhat into the 
misty future. We need now men who can lead us 
along the perilous paths of reconstruction unsupported 
by the doubtful props of precedent. The specialist’s 
training does not fit him for these things. It has just 
been discovered with some amazement, and in America 
too, that it is not the specialist who attains the highest 
positions in industry. He remains subordinate—a 
highly specialised and somewhat expensive tool. The 
men who succeed are the all-round men, the versatile 
men, the men who have not limited their activities 
to one department. In what follows here attention 
will be confined more particularly to one aspect of the 
subject, namely, the relation between specialisation 
and inventiveness. 

Has inventive talent in this country declined in 
recent years in proportion as specialisation has in- 
creased ? There must, undoubtedly, be some relation 
between the two. All theories concerning the birth 
and growth of inventive genius agree that it flour- 
ishes best in an environment which provides the 
widest possible mental training and the most varied 
experience. This, however, is only one factor out of 
many in such a complex and inscrutable subject as 
inventiveness. The much discussed patent laws are 
another. A very great deal has been written and 
spoken during the last few months on our patent laws 
and the policy underlymg them. The subject con- 
stitutes a hardy perennial for winter discussions— 
when there is nothing else. It is naturally impossible 
to over-rate the importance of patent laws, but they 
only deal with the inventor and his inventions after the 
thing is done. It is of equal importance to consi‘ler 
the matter before this stage is reached, and endeavour 
to discover what are the best methods to adopt in 
order to stimulate the growth of inventive ability 
and aptitude. Of course, the patent laws have to be 
framed with this important object in view, but there 
are other considerations in addition to the somewhat 
artificial stimulus of patents. In particular, how far 
is our highly specialised training and education 
favourable or otherwise to the cultivation of inven- 
tiveness. Does it create the right atmosphere ? Does 
it breed the right type of mind ? In a word, is the 
specialist the man most likely to invent things, or is 
it not rather the all-round, versatile man with the 
broad training and varied experience ? And, in the 
highest spheres of all, who will possess the most 
initiative, exhibit the most resourcefulness, have the 
clearest vision, take the longest views, and have the 
soundest judgment in determining matters of funda- 
mental policy ? For these men must also be inventors 
in the highest sense of the word; they must be 
pioneers ; men of originality and resource. 

Let us first consider the man in the shop. This 
man spends the whole livelong day at one highly 
specialised operation, and he will, according to Adam 
Smith, from the very fact of concentrating his atten- 
tion on that one simple operation, be far more likely 
to evolve new ideas, to think out improvements. or 
even design an entirely new and vastly superior 
machine. But will he do this? In Smith’s time, of 
course, specialisation had not been carried to such a 
pitch—pin-making only involved about twenty dis- 
tinct operations—and it was quite possible that a man 
might, in order to escape the horrible monotony, be 
urged in desperation to think out some shorter way 
of doing the same amount of work. It can hardly 
be said, however, that the labour world has been 
distinguished by the invention of improved machines, 
or the thinking out of shorter and better methods. 
It is hardly consistent with “‘ca’ canny.’ In the 
old days it preferred to wreck machinery rather than 
invent it. But suppose that a man had been trained 
at more than one trade or division of a trade, and had 
had experience of more than one type of machine. 
And in view of the increasing simplicity of operations 
there is no earthly reason why a man should not reach 
the maximum degree of dexterity and skill in more 
than one operation. There are at any rate several 
reasons why he should not confine himself to one only. 
He would be a better and more contented man 
altogether. The results, and the means of obtaining 
them, cannot be fully discussed here, but, from the 
point of view of inventiveness, his wider experience 





and more varied knowledge would enable him to 
apply the experience of one trade to the elucidation 
of the problems of some other trade. His whole 
mental outlook would be broader and brighter ; his 
brain would work more readily ; he would be, in fact, 
@ man of resourcefulness and ideas. All this is quite 
obvious, especially to an engineer. But why, then 
this craze for ultra-specialisation ? The fact probably 
is that we worship specialisation in the abstract, but 
do not fully realise or carry it out in practice. There 
is a vague nebulous theory abroad that specialisation 
is an ideal good, but thank heaven we are sometimes 
inconsistent and our practice does not always quite 
coincide with our theories, nor go to the same ex- 
travagant lengths. 

Our scientific and research workers also are finding 
it quite impossible to shut themselves up in water- 
tight compartments, ignoring the external relation- 
ships and ramifications of their own chosen and 
particular study. They must study it in all its bearings 
and perhaps—preposterous as it may sound—take 
up one or two other subjects, and even specialise 
therein. It may, indeed, be found preferable to 
cover wider ground, even at the risk of missing the 
last dizzy, fearful height of specialisation, especially 
as this cloudy peak may often prove to be a mirage. 
They may quite conceivably find, witha certain amount. 
of astonishment, that these other studies throw an 
entirely unexpected light on certain problems which 
they had hitherto endeavoured to solve by the process 
of elimination and isolation. This method of elimina- 
tion is peculiarly dear to economists who keep certain 
little islands up their sleeve, to which they can 
transfer their more complex problems and work them 
out to their entire satisfaction unfettered by the 
confusing actualities of real life. It is a process which 
is by no means invariably successful. 

It is all to the good that, notwithstanding our 
apparent mania for specialisation, there is an in- 
creasing recognition of the inter-relationships of the 
various branches of knowledge and technology, but 
another and still more important step in the direction 
of mitigating the evils of specialisation is the insistent 
and increasing demand that education shall remain 
‘** general”? and the introduction of a vocational bias 
shall be postponed as long as possible. And in after 
life it would still probably be better to sacrifice a 
little specialised study for the sake of a certain amount 
of general reading in literature, economics, history, 
&c. Economies are, of course, intimately bound up 
with industry, and in regard to history, the engineer 
might very profitably take up the study of the history 
of his profession, or the history of invention. There 
is indeed wide scope here for combining entertainment 
and profit, and for acquiring that broad general 
knowledge and an all-round developed mind which are 
so essential in the evolution of new ideas and in- 
ventions. 

Finally, it may perhaps be pointed out that the 
history of invention teems with examples of men who 
have combined versatility with considerable inventive 
genius. The great ideal is probably to combine 
specialisation with versatility, and this is by no means 
@ contradiction in terms. In any case, even if we 
have to choose between specialisation and versatility, 
there is no doubt that the latter is far more interesting, 
far more stimulating, far better in every way, both 
from the point of view of mental development and 
also of material prosperity. It is certainly most 
favourable to the growth of inventive genius. 








BOOKS RECEIVED. 


Heating and Ventilation. By John R. Allen and J. W. 
Walker. London: Hill Publishing Co. 12s. 6d. net. 

The Human Needs of Labour. By B. Seebohm Rowntree. 
London: Thomas Nelson and Sons, Limited. 3s. 6d. net. 

Wealth from Waste. By Henry J. Spooner. London : 
George Routledge and Sons, Limited, Broadway House, 
E.C. 1918. 7s. 6d. net. 

The Recovery and Re-manufacture of Waste Paper. By 
James Strachan. London: Stonhill and Gillis, 58, Shoe- 
lane, E.C. 4. 12s. 6d. net. 

Colour in Relation to Chemical Constitution. By E. R. 
Watson. London: Longmans, Green and Co., 39, Pater- 
noster-row. 1918. 12s. 6d. net. 

The Flying Book. The Aviation World Who's Who and 
Industrial Directory, 1918. Edited by W. L. Wade. 
London : Longmans, Green and Co. 5s. net. 

General Lectures on Electrical Enyineering. By Charles 
Proteus Steinmetz. 5th edition. London : Hill Publish- 
ing Co., Limited, E.C. 1918. 10s. 6d. net. 

Tabulated Weights of Angle, Tee and Bulb Iron and Steel. 
By Chas. H. Jordan. Seventh edition. London: E. and 
F. N. Spon, Limited, 57, Haymarket. 145s. net. 

The Mercantile Year Book and Directory of Ex- 
porters, 1918. Edited by Walter Lindley-Jones. 
London : Lindley-Jones and Brothers, Bishopsgate, E.C. 3. 
15s. net. 

Department of the Interior.—Bureau of Mines. Bulletin 
155. Petroleum Technology, 41. ‘Oil Storage Tanks 
and Reservoirs,” by C. P. Bowie. Washington: Govern- 
ment Printing-office. 1918. 

Department of the Interior— Bureau of Mines: 
“‘ Monthly Statement of Coal Mine Fatalities in the United 
States, February, 1918.” Compiled by Albert H. Fay. 
Technical Paper 193, ‘‘ Quarry Accidents in the United 
States during the Calendar Year 1916,” Albert H. Fay ; 
Technical Paper 202, ‘‘ Metal Mine Accidents in the United 
States, 1916,” Albert H. Fay. Washington : Government 
Printing Office. 1918. 





Ava. 2, 1918 


THE ENGINEER 


101 





CHASSIS OF COKE FUEL STEAM MOTOR 


CLARKSON, LIMITED, CHELMSFORD, ENGINEERS 

















A NEW COKE FUEL STEAM MOTOR. 


Mr. THOMAS CLARKSON has been so consistent an 
advocate of the steam-driven mechanically-propelled 


road vehicle, that any new development with which | 
his name is associated must merit the close attention | 


of engineers associated with transport work. The 
new motor, on which satisfactory tests have been 
carried out on an experimental chassis, is the ninth 
steam type with which Mr. Clarkson’s name has been 
linked. His first experiments in this field were 
made as long since as the year 1894, and it is now 
eighteen years since a steam-driven vehicle of his 
design was put into public service at Torquay. 
A large fleet of Clarkson omnibuses is now being 
operated by the National Steam Car Company, which 
works in conjunction with the great traffic combine 
which serves the street and tube transport systems 
of London. These omnibuses are all fitted with what 
in the light of the latest development must be regarded 
as one of the earlier types of steam motor, and if the 
anticipations of the inventor are realised, are destined 


the cheapest under present conditions. The Coal | 
Controller is desirous of encouraging the use of gas 
coke in every possible way, and from this standpoint 
the new motor is being introduced at a most opportune 
time. 
It will be noted from the accompanying illustration | 
that the lines of design have been partially at least 
dictated with the object of making the engine suitable | 
for operation by comparatively unskilled drivers. 
As there are very large numbers of drivers 
accustomed to the control of petrol motor vehicles, 
it was decided at the outset to standardise the 
controls of this new steam chassis, in order that a 
driver who has driven a petrol motor vehicle can 
immediately learn to drive the new vehicle, and will 
find each pedal and lever in the usual position, and 
performing the same function as that to which he 
has been accustomed, 7.¢., in addition to the steering 
column there is a clutch pedal for the left foot and 
brake pedal for the right foot, side brake lever and 
change gear lever. A feature in which this motor is 
quite closely allied to the petrol motor is in the intro- 
duction of gearing. In the past the design of the 




















THE BOILER, WITH 


to be replaced by the new type, of which a demonstra- 
tion has just been given to a representative of THE 
ENGINEER, and a fully illustrated description of which 
is now for the first time published. 

The experimental work with the coke-fired motor 
was begun in 1913, and in the succeeding year trial 
runs between London and Brighton, extending over 
a distance of 219 miles, were carried out under the 
observation of officials appointed by the Royal 
Automobile Club. That test was carried out on a 
three-ton lorry, the gross weight being 6 tons 11 ewt. 
2 quarters, and the certified fuel consumption at the 
speed of twelve miles per hour averaged on the two 
days’ running slightly under 4 lb. of coke per mile. 
The experience gained at that period and in a series 
of subsequent tests indicated the directions in which 
progress was to be sought, and the outcome has been 
the evolution of the new type, which, although 
primarily designed to use solid fuel, can also be 
operated on liquid fuel. The need at the present 
time of developing new applications of solid fuels is 
sufficiently obvious, and of the solid fuels which are 
available, coke is by far the most abundant as well as 


AND WITHOUT CASING 


steam road motor has been based on the wider range 
of flexibility possessed by the steam in comparison 
with the petrol engine, and it has not been customary 
to introduce a gear box into commercial vehicles. 
The absence of gearing has, however, made it 
necessary, in order to meet heavy loads and soft 
ground conditions,to provide a larger engine than 
would otherwise have been needed, and Mr. Clarkson 
has decided that in the new motor he would provide 
an emergency gear ratio for this purpose.. Once the 
principle of the gear box is admitted in conjunction 
with the steam motor, it is possible, of course, to 
simplify construction by eliminating the ordinary 
reverse gear and to have a free engine. It is stated 
that in an actual test the chassis fitted with the new 
motor was left with steam up all night, the engine 
quietly turning round and regulating its water feed, 
lubrication and steam pressure entirely unattended 
Turning to the details of the invention, the power 
unit comprises boiler, engine and condenser, and 
although mainly intended for road transport work, is 
also claimed to be suitable for marine or other 
purposes where a light weight power unit is required. 








| operated by the engine at a reduced speed. 


The boiler consists of two cylindrical steel shells 
flanged and bolted together at each end. The shells 
are each forged and drawn under a hydraulic press, 
and there is not a single weld or rivet in the boiler. 
When the two shells of the boiler are unbolted every 
part becomes accessible for inspection and cleaning. 
The outer shell is formed with thickening belts where 
holes have to be drilled for the attachment of boiler 
fittings. The inner shell is drilled to receive water 
tubes, which are of the ‘“‘ thimble”’ type about din. 
long and l}in. average diameter. These water tubes 
are not expanded, but pressed into the inner shell 
and held in position by the pressure within the boiler. 
The working pressure is from 300 lb. to 350 Ib. per 
square inch. The maintenance of this pressure is 
controlled automatically by an oscillating valve 
which regulates the draught of the fire according to 
requirements. 

The boiler is designed to be fired by either solid or 
liquid fuel. In the case of solid fuel it is fed through 
the central tube from the top. <A superheating coil 
surrounds the central tube, the temperature of 
superheat being 620 Fah. On a 3-ton coke lorry it is 


only necessary to replenish the fire every 12 or 15 miles. 


The supply of water to the boiler is by a pump 
The 

















FLOAT CHAMBER AND FLOAT OPERATING GEAR 

supply of water is controlled automatically by a 
reciprocating float which acts upon the foot valve 
of the feed pump in such a manner that as the float 
rises with the water level it prevents the foot valve 
returning to its seating; as a result the charge of water 
drawn into the pump barrel returns to the tank 
instead of being forced into the boiler until such time 
as the float descends and allows the foot valve again 
to become operative. This water control maintains 


the working level without any attention from the 
driver. The boiler is provided with a safety valve 


of the dual locomotive type which discharges through 
a vacuum valve into the condenser. It is also fitted 
with blow-down valve feed check and reflex water 
gauge. 

The feed-water is introduced at the waist of the 
boiler. The water is not permitted to impinge 
directly upon the inner shell, which is in aciual contact 
with incandescent fuel, but is brought into contact 
with a thin steel plate between the inner and outer 
shell, and any deposit from mineral salts contained 
in the water takes place on this thin steel plate from 
which it is readily detached, and falls by gravity to 
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the lowest part of the boiler, there to be removed by | 
the blow-off valve. The vehicle can travel from 30 to | 
60 miles on one charge of water. | 
As will be seen from the drawings the engine is a | 
Vee type tandem compound. 
low-pressure cylinders operate the same crank at an 
angle of 90 deg., giving, it is claimed, a very even | 
torque as well as good balance, and securing smooth- | 
ness of running and absence of vibration at speeds up 
to 1500 revolutions per minute. The high-pressure 
cylinders are 3in. diameter, the low-pressure cylinders | 
are 5in. diameter, and the stroke is 3in. 
The engine is enclosed and self-lubricating. There | 
are two systems of lubrication, one for cylinder | 
lubrication, and a second for general lubrication. | 
For cylinder lubrication a trigger pump is provided | 
which is immersed in a bath of cylinder oil, and which 
forces a drop of oil into the steam pipe every 100 | 


| engine. 


ders, and flat valves on the low pressure. The 
operation of all the valves on both lines of cylinders 
is effected by a single excentric. 

The engine is mounted on the chassis frame by two 


Two pairs of high and | extending arms which terminate in bearings, these 


bearings embracing trunnions, which are securely 
bolted to the side members of the frame. At the 
rear of the engine a cross member of the frame carries 
a pin which fits into a hole on the pump case of the 
The engine is thus carried upon three cylin- 
drical supports, and it is free to slide upon them. 


There is thus no unnecessary constraint imposed upon | 
the engine, and it has a wide basis of support to resist | 


torque and to carry the weight of the engine direct to 
the frame without the employment of a sub-frame. 


The condenser is situated in the place usually | 
| occupied by the radiator, and consists of a top and 
As trouble | 


bottom header united by radiating tubes. 


per hour have shown that the 3-ton lorry can be 
worked on a consumption of 5 lb. of coke per mile, 
| and that when running light the consumption is often 
down to 3.5 Ib. per mile—which, taking the price of coke 
at 35s. per ton, and petrol at 2s. 8d. per gallon, gives 
respective fuel cost of 1 to 4 in favour of coke fuel. 
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| BRITISH SCIENTIFIC PRODUCTS EXHIBITION. 


As already announced, the British Science Guild, with 
| the assent of the Ministry of Munitions, and the approval 
of the Board of Trade, is arranging for an exhibition to 
be held at King’s College, Strand, London—by kind per. 
| mission of the College authorities—for four weeks during 
| this month and next, of products and appliances of scientific 
and industrial interest, which, prior to the war, were 
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revolutions, and maintains a film of lubricant on the ‘ has been experienced in the past in keeping condensers | obtained chiefly from enemy countries, but are ‘now pro 














VIEW OF CONTROL GEAR FROM BEHIND 
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ENGINE MOUNTED ON CHASSIS, SHOWING CLUTCH AND GEAR-BOX 


inner surfaces. For genera} lubrication a gear pump is 
provided, and being drowned in the lowest part of the 
crank case is not subjected to air locks. The oil is 
conveyed under pressure from this pump to all the 
working parts of the engine, including the three 
journals on the crank shaft, crank pin, excentric and 
crosshead guides. 

The crossheads are made of steel, case-hardened and 
ground with about °/;999ths of an inch clearance in a 
ground cylindrical crosshead guide. At the point of 
mid-stroke oil is introduced through the crosshead 
guide on to the working face of the crosshead, and as 
the length of the crosshead is in excess of the length 
of the stroke, it follows that the hole supplying the 
lubricant is never uncovered by the crosshead. By 
suitable channelling in the face of the crosshead and 
holes leading therefrom to the gudgeon pin, it also 
is placed in communication with the oil pressure feed, 
an arrangement that has been found to work with com- 
plete satisfaction. 

Piston valves are used on the high-pressure cylin- 














tight under conditions of road vibration. and the 
stresses introduced by the expansion of the radiating 
tubes due to the passage of steam through them, an 
improvement has been made in this condenser by 
allowing the lower tube plate to move up and down 
within guides to such an extent as may be necessitated 
by changes of temperature in the radiating tubes. The 
lower header is actually hung upon the tubes, and is 
kept in position within the beforementioned guides by 
four short stiff springs. The back of the condenser 
is shrouded and furnished with a powerful fan for 
ventilation. .The fan is driven by a belt from a short 
lay-shaft running along the side of the chassis from 
the engine. At the forward end of the lay-shaft is 
a rotary pump which drains the lower header of the 
condenser and returns the water of condensation to 
the tank through a filter in which the cylinder oil is 
extracted. 

On the all-important question of the cost of opera- 
tion no extravagant figures are put forward. Tests 
made at speeds ranging up to between 20 and 30 miles 


VIEW OF BOILER AND OTHER MECHANISM DURING ERECTION 


duced in the United Kingdom. The chief purpose of the 
exhibition is to make clear the necessity of scientific 
research with respect to the application of its results in the 
arts and industries ; and, further, to display to the public 
and to those intimately concerned how much has been 
successfully achieved in this respect since the advent of 
the war in the production of articles of prime importance, 
not only for the home, but also for foreign markets hitherto 
manufactured in or imported from other countries. 

With the object of ensuring an intelligent interest in the 
several exhibits, the committee has arranged for attendants 
to give such explanation of their character and purpose as 
occasion may demand, and from time to time short lectures 
and addresses dealing with important departments and 
features of the exhibition, with the special aim of directing 
public attention to the vital necessity of developing the 
scientific industries, and of applying the results of scientific 
research, will be given. 








A PROJECTED ship canal from Doncaster to Goole, or 
from Sheffield to Goole, and so on to the sea is creating 
some interest in the southern part of Yorkshire. 
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PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE 


(From our own Correspondent.) 
Ironmasters and Maximum Price and Subsidy Situation. 


On ‘Change to-day (Thursday) in Birmingham 
holiday influences were very apparent. The attendance 
suffered considerably, and the exodus of ironmasters to the 
coast and other health resorts will be prolonged in very 
many cases beyond next week's market also. The one 
question uppermost continues to be what action the 
Ministry of Munitions will take concerning the rise in hard 
coke and other fuel, and its immediate effect on the iron 
trade. In the finished iron trade sufficient progress has 
been made on the price question to enable formal repre- 
sentations to be made to the Iron and Steel Controller. 
Reticence is displayed as to the precise advance asked for, 
but I understand that a substantial revision of the maxi- 
mum bas been named, and that the whole range of mill 
products is affected. In the pig iron trade no further 
information is to hand respecting the intentions of the 
Ministry than was the case a week ago. Indeed, the 
position to-day seemed hardly so clear as then. The opinion 
found expression in some quarters this afternoon that the 
increase of 5s. per ton granted by the Ministry upon basic 
and Cleveland pig iron intended for shipment, upon which 
so much was built by the Derbyshire and Northampton 
makers on the Birmingham market last week, has nothing 
whatever to do with the increased cost of coke, but instead 
arises from a multiplicity of other causes. Whatever the 
exact cause, complaint is very general that the Government 
advances should always be so delayed, and that there 
should inevitably have to be coupled with them long retro- 
spective dates, which make business difficult and involved. 
The new maximum just granted in Cleveland, for example, 
dates as far baek as the beginning of 1917, and it is almost 
impossible to see how advances made so long ago can be 
recovered from export consumers. No advance at all has 
yet taken place in hematite prices. The necessity for an 
increase by the Iron and Steel Controller in the Derbyshire 
and Northampton maximum, and perhaps almost equally 
in the forge and part-mine pig irons of South Staffordshire, 
is shown in the circumstance that on the basis of 30 ewt. of 
coke being consumed in the manufacture of one ton of pig 
iron, the recent full authorised rise of 7s. 6d. per ton in 
coke represents an addition of 10s. to 12s. per ton of iron 
produced. The expectation continues that whatever the 
Government may do respecting export prices of Midland 
and Staffordshire pigs, the subsidy system will be adopted 
to reimburse pig iron makers for the dearer coke situation 
as regards home orders. This method, it may be said, is 
favoured by producers as well as by the authorities as 
saving trouble and confusion. 


Midland Pig Iron Conditions. 


Some Midland smelters report this week that they 
are unable to get sufficient coke to keep the furnaces in full 
blast. There is very little pig iron being offered ; some 
makers are entirely off the market. A certain amount of 
forge iron and low grades of foundry are obtainable, but 
producers limit their sales to small lots. There is more 
white iron on offer, and having regard to the shortage else- 
where. consumers have to pay within a shilling of the price 
of grey forge for it. Business in “ off” iron is being put 
through, subject to the approval of the Ministry, at the 
official price of basic. The effect of the rise in coke is 
found to be more serious than in normal times, because of 
the reduced quality of much of the fuel now coming forward. 
This is necessitating the employment of a larger tonnage of 
coke than usual in proportion to the output of iron. 


Finished Iron Business. 


Staffordshire finished ironmasters are complaining 
at the irregularity in supplies of material coming forward, 
which is combining with other causes to reduce production 
at the mills and forges. This week output has been 
appreciably below the usual, because of the hot weather 
which has prevailed, which has prevented the forges 
running their full night turns. As much keenness to buy 
was apparent as hitherto at to-day’s (Thursday’s) iron 
market in Birmingham. Ironmasters have pledged their 
output so far ahead that unless it has some special attrac- 
tion new business is very difficult indeed to place. Large 
quantities of bar iron are called for of both large and small 
sizes, and the anchor, cable, and chain trades continue 
specially busy. There is very little rolled iron to spare for 
outside buyers, and the small surplus available easily 
commands fancy prices. Some special quantities of nut and 
bolt iron are quoted at £15 delivered, but the general 
market level is £14 8s. to £14 10s. Business in bar iron of 
ordinary sizes is subject to any addition to controlled prices, 
which may be shortly declared. At present rates are £16 
and £13 17s. 6d. net at makers’ works for marked and 
unmarked qualities respectively. Merchant business iz 
trifling, owing to the continued restrictions, but deliveries 
for essential work are on a satisfactory scale. Puddled iron 
is selling in only limited quantities at £11 10s. per ton, and 
to none but recognised custumers. Business in tube strip 
is done at £15 5s., and the tube mills are working as fast as 
they can get fuel and raw material. Sheets figure to an 
increased extent in the local output. 


Good News in Steel. 


The position in the steel trade now gives no cause 
for anxiety. There is a welcome increase in supplies, and 
sales in the controlled branches are conditional upon the 
application of any advances that may be granted by the 
Ministry. The question of the control of steel strip is still 
in the air, and in the meantime business continues to be 
done at £17 15s. to £18 5s. and upwards. Small rounds 
(steel) realise £18 10s. In the face of the severe difficulties 
which exist at the steel works in finding sufficient labour, 
much admiration has been excited in local steel circles at 
the information this week that at Sheffield female labour 
has actually commenced to be set on in the rolling mills. 
The women are employed in the reduction of steel billets of 
50 Ib. weight down to rods of ljin. diameter. The experi- 
ment is said to be proving perfectly successful, and all the 
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work behind the rolls is done by women, some of them 
being even employed in charging the billets into the 
furnaces. At present the departure seems to be confined 
to a single works, but it is thought likely that it will find 
imitators at a very early date. Last week I had some- 
thing to say concerning labour conditions at the steel 
works of Messrs. Alfred Hickman, Limited, Bilston. I 
may now add that the firm hopes that it will get its two 
new open-hearth 80-ton steel tilting furnaces to work in the 
course of the next three months. But for labour difficul- 
ties the work would have been completed some time since. 
Satisfaction is expressed on the Birmingham steel market 
that. as the result of the Government steel authorities in 
America having been able to reach a fair estimate respect- 
ing America’s probable steel requirements in the early 
future, arrangements have now been practically completed 
for the pooling of the supplies of certain grades of steel 
between ourselves and our other three principal Allies in 
the war. The step is one which may prove of very great 
advantage in simplifying and assisting distribution of 
material. In the absence of any indication of the duration 
of hostilities, the news from South Africa that four small 
blast-furnaces are now being installed for smelting the 
rich titaniferous iron ores of the Bushveld with Trans- 
vaal coal isimportant. It is hoped that eventually South 
Africa will become a steel exporter. 


Wages in Brass and Tube Trades. 


The operatives in the Birmingham brass trade, 
and also in the brass, metal and wire and tube trades, have 
made application to the employers to share in the latest 
advance of wages declared by the Committee on Produc- 
tion in the engineering and foundry trades as from 10th 
inst. The advance, it will be remembered, is 3s. 6d. per 
week to operatives over 18 years of age, and Is. 9d. per 
week to those under 18 years. 


Metallurgical Scholarships. 


The Council of the Birmingham Metallurgical 
Society is launching a scheme to award scholarships at the 
University for technical school students in metallurgy. 
It is proposed to raise a fund of £2000, which will provide 
the necessary income. The idea is to assist that class of 
student to obtain a University metallurgical training who 
otherwise would not be able to afford one. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE does not seem to be any difference in the 
pressure for metals of all kinds in this district. A little 
increase in the supply here and there is almost immediately 
absorbed by eager consumers, and there is as yet no 
question of any such increase as would be sufficient to give 
an easy feeling to the whole market. This could come 
only by the near prospect of a cessation of hostilities ; 
and in spite of the Allied successes during the past few 
weeks, any chance of a termination of the war seems 
almost as far off asever. Even if the unexpected happens 
there would still remain the work of shifting the demand 
from war work to peace work, and one cannot obtain 
any clear idea of what this will mean in market effect. 
The work of issuing licences to firms which desire to carry 
on business in non-ferrous metals proceeds slowly, but the 
number of these firms is mounting up at such a rate that 
something will be needed to enable the buying public to 
know with whom they are entitled to deal. 


Pig Iron. 


The market in Manchester is in much the same 
condition as before, but the delay in dealing with the 
prices is very vexatious. Apparently, in the Cleveland 
district, people still look for drastic changes and a very 
considerable advance; but in Manchester the opinion 
grows that no change will be made, but that all manu- 
facturers will be compensated by an adjustment of the 
subsidies. There is, of course, little use in protesting 
against this method, because the authorities cannot be 
convinced of its innate viciousness ; it is the easy path 
for them to take. The Cleveland deliveries in July are 
very much smaller than they were in previous months, 
and the excuse usually given is that it was impossible to 
find sufficient labour to load up the trucks. Consumption 
in July was lessened by the holidays, but this will not be 
the case in August; and if it be true that labour for 
loading is lacking, steps should at once be taken to remedy 
the evil, for the whole interest of the nation depends 
upon the ability of consumers to get delivery of the 
necessary iron. Here very little Cleveland pig iron is 
now offered, and the market remains dependent mainly 
upon Derbyshire and Staffordshire iron. The prices are 
still quoted at 98s. 8d. delivered for the former, and at 
102s. 6d. for the latter, but the quantities coming forward 
are quite inadequate for the needs of the district. Whether 
any advance in prices would make any difference in this 
respect may be doubted ; and if it did, the result would 
probably mean taking more iron away from the Midlands, 
where it is probably wanted as much as it is here. 
Lancashire ought to be able to obtain a much larger supply 
from Cleveland, especially as both foundry and forge iron 
are more plentiful there than they are in the Midlands. 


Finished Material. 


There is very little news in the markets for finished 
iron and steel. The supply is still limited, and merchants 
can only occasionally get hold of any free lots. The 
question of prices remains unsettled. 


Serap. 

The demand for all kinds of scrap is good enough, 
but sellers do not appear to be anxious to do a large 
business. The fact is that if changes are made in pig iron 
and in finished iron and steel, the position of scrap will be 
affected, and probably some advance in the prices may be 
sanctioned where they are fixed, and as for the free prices 
they should go up also. Lancashire is still one of the best 








markets for cast scrap, and the price of the good qualities 
produced by breaking up textile machinery is firm at 
£6 10s. per ton delivered, or in some cases £6 12s. 6d. 
Broken cast iron pipes are quoted at £6 5s., or sometimes 
at £6. Heavy wrought scrap is still in poor supply, and 
the legal maximum plus all the dealers’ charges is readily 
paid. As for heavy steel scrap, it is difficult to find 
sellers at the legal maximum, and this is a material which, 
more than some others, requires to be advanced. 


Metals. 


There is no change in copper prices, although one 
hears rumours of a possible further advance in America. 
Old metals are steady at about last week's rates. Tin has 
advanced still further, and was quoted by merchants on 
the Manchester Exchange at £395 per ton. Lead is 
nominally unchanged. 


The Textile Trades After the War. . 


At a meeting of the Manchester Chamber ot 
Commerce on Monday last, Mr. R. B. Stokes, the president, 
being in the chair, the Chamber recorded its approval ot 
the recommendations of the Departmental Committee ot 
the Board of Trade to consider the position of the textile 
trades after the war, namely :—That his Majesty’s 
Government should arrive at an agreement with the 
Governments concerned for the effective control of the 
distribution of all textile raw materials with a view tu 
(a) the complete safeguarding of the industrial require- 
ments of the British Empire; (6) the fulfilment of the 
pledges to the Allies as laid down in the Paris resolutions ; 
(c) the utilisation of the resources of the Empire in textile 
raw materials for purposes of negotiation with other 
countries. The Chamber advocates similar measures with 
regard to all raw materials. With regard to our treatment 
of the enemy, the president said that in view of what hac 
happened to the nations which the Central Powers had 
ravaged during the last four years, we must insist upon 
such terms being imposed upon the enemy that they would 
not only be annihilated militarily, but be absolutely 
crippled commercially beyond the hope of resurrection 
during the next fifty years. Such a resolution passed by 
the Manchester Chamber of Commerce is significant of the 
change in the public feeling which the war has brought 
about in connection with fiscal matters, for Lancashire 
was formerly very staunch in the matter of * free trade.” 


Strikes and Holidays. 


Fortunately the strike in the Midlands did not 
extend to this district, and general satisfaction is expressed 
at the firm attitude of the Government which frustrated 
the efforts of the disloyal workers in Coventry and 
Birmingham. In any case, even if the strike had spread 
to Lancashire, it would not have very materially affected 
the output of the engineering works, as many of them had 
arranged to close down for the summer holidays. Some of 
the larger firms have been closed all this week, and their 
example will be followed by many more at the end of the 
present week. 

Barrow-tn-Furness, Thursday. 
Hematites. : 


All through North Lancashire the works have 
remained busily employed during the past week, and a 
good output of iron has been maintained. The demand 
for hematite pig iron continues to be very heavy, not only 
on local, but on general home account. So far as Barrow 
is concerned, a big proportion of the output of the six 
furnaces is used up in the neighbouring steel works. 
For high-grade iron the demand is particularly heavy, and 
outside users in several parts of the country are wanting 
big deliveries. Prices are steady, with parcels of mixed 
numbers of Bessemer iron at 127s. 6d. per ton, and special 
brands at 140s. per ton f.o.t. These are the full maximum 


rates. 
Iron Ore. 
The demand for hematite iron ore is brisk all 
round. Local smelters are wanting even bigger supplies, 


but have not been able to get them. Then again, owing 
to a shortage of labour, the work of opening out some of 
the new developments has been held back very con- 
siderably. This is very much the case at the Florence Pit 
of the Millom and Askam Company, in the Egremont 
district. The sinking of the shaft would have been 
finished long ago if sufficient men had been available. 
The ore is of a very high quality. 


Steel. 

There is a very busy state of affairs in the steel 
trade. At Barrow the whole of the available plant is 
busily at work, and good outputs are being maintained. 
Semi-finished steel is still taking up most of the attention, 
the demand being smart all round. Billets are at £10 7s. 6d. 
to £11 per ton. Steel ship plates are at £11 10s. per ton, 
and are in great demand. Boiler plates are at £12 10s. 
per ton. Rails are easy, with heavy sections at £10 17s. 6d. 
to £11 per ton, light rails at £14 to £16, and heavy tram 
rails at £14 to £15 per ton. 


Fuel. 

The demand for steam coal is brisk at 32s. to 
32s. 6d. per ton delivered. House coal is at 34s. to 43s. 4d. 
per ton delivered. For coke there is a good steady demand, 
with East Coast qualities at 39s. to 41s. 9d. per ton 
delivered, and Lancashire cokes at 37s. 6d. per ton 
delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Iron Trade. 


THERE is still no official announcement concern- 
ing the expected advance in the home maximum 
prices consequent upon the increased price of coal. The 
prevailing opinion, however, appears to be that there will 
be no advance at all, but that the difference will be made 
up by the Government in the form of a subsidy to the 
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interests affected. There is much to be said for this 
method, which has already been adopted in other depart- 
ments. It would save an enormous amount of trouble and 
confusion. It is understood that the authority to collect 
ls. per ton advance on all exports of Cleveland and basic 
iron between December and March 31st, in respect of 
increased cost of production, has been cancelled, but the 
advance of 5s. on exports, which was retrospective as from 
April Ist, still stands. The market has been very active 
this week, traders being occupied in placing August 
allocations, On the whole, it would appear that less iron 
is required for August, which is the recognised holiday 
month in most industrial centres, and the allocations are 
consequently upon a reduced scale. Moreover, most 
consumers appear to be more comfortably situated than 
was the case a few months back. Many have stocks in 
hand, and are less inclined to press for deliveries. Labour 
and fuel shortage continue to exercise a severely restrictive 
influence upon the trade. The lack of men is preventing 
makers from delivering iron against current contracts, 
owing to absolute inability to put the iron in hand into 
the trucks, whilst the fuel shortage has led to a number of 
furnaces being put on slack blast, with a consequent 
reduction in both the volume and the quality of the 
output. Indeed, the fuel situation is really very serious, 
and even firms with their own coke ovens cannot get a 
sufficiency of coking coals. Thus supplies are literally 
from hand te mouth, and the effect upon production at 
the furnaces is very serious. Forge iron is still very 
plentiful, and there are buyers in the market for contracts 
to the end of the year. There is no advantage as to price 
in these forward contracts, as they are all subject to the 
otticial maximum, but at least they give the buyer first 
claim upon available supplies. A large trade with France 
is proceeding through official channels. Trade with Italy 
also appears to have been taken out of merchants’ hands. 
Hitherto the Italian trade has been left with them, but 
all shipments to Italian ports are now being arranged 
through the Ministry of Munitions, so that the last vestige 
of interest of merchants in the export of pig iron has 
practically gone. For home consumption, No. 3 Cleveland 
pig iron, No. 4 foundry: and No. 4 forge stand at 95s., 
with No. 1 at a premium of 4s., whilst for export, No. 3, 
No. 4 foundry and No. 4 forge are 119s., and No. 1 124s. 


Hematite Pig Iron. 


The hematite trade position does not show much 
alteration. Although business is strictly controlled by 
the authorities, consumers are getting adequate supplies, 
though they are, of course, unable to accumulate anything 
in the nature of stocks. Deliveries are somewhat interfered 
with by the labour and truck shortage, but otherwise 
supplies are, if anything, somewhat easier, this being due, 
no doubt, to the larger supplies of basic iron, and to the 
comparatively inconsiderable volume of shipments. The 
export price of East Coast mixed is unchanged at 147s. 6d. 
per ton f.o.b., the home maximum price being 122s. 6d. 


Manufactured Iron and Steel. 


There is no notable development in the manu- 
factured iron and steel trades, the works being employed 
at their fullest capacity. Steel plates and sectional 
material for the shipyards as well as for new and repair 
work for the Admiralty continue to form a very heavy 
percentage of the output, and with improved conditions of 
production it has been found possible further to speed up 
deliveries. In the finished iron trade work goes on apace, 
the output in both the iron and steel departments being 
exceptionally heavy, the bulk of this, of course, being 
required on Government account. The principal quota- 
tions for home trading are as follows :—Steel ship plates, 
jin. and upwards, £11 10s.; 5/,gin., £11 15s.; }in., £12; 
under jin. down to 4/,gin., £14 10s.; under 3/;,in. down to 
tin., £16; under fin. down to 3/3,in., £17; steel boiler 
plates, £12; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship rivets, 
£19 10s.; common iron bars, £13 17s. 6d.; best bars, 
£14 7s. 6d.; double best bars, £14 5s.; packing iron, 
£13 10s.; packing iron, tapered, £17; iron ship angles, 
£13 15s.; steel hoops, £17 10s. to £18 10s.; sheets 
produced by steel re-rollers, above #/,in. thick, £16 ; 
3/,,in. thick and under to 16 gauge, inclusive, £16 10s.; 
under 16 gauge to 20 gauge, £17; under 24 gauge to 
26 gauge, £18; steel rounds, squares, &c., £12 10s. The 
following are nominal quotations for export :—Common 
iron bars, £15 7s. 6d.; best bars, £15 12s. 6d.; double best 
bars, £16; treble best bars, £16 7s. 6d.; packing iron, 
£15 10s.; packing iron, tapered, £19; iron ship angles, 
£15 to £15 10s.; iron ship rivets, £21; steel bars, basic, 
£16 10s. to £17 10s.; steel ship plates, £15; steel joists, 
£13 10s.; steel hoops, £19 to £20; steel sheets, singles, 
£20; steel sheets, doubles, £22; steel strip, £17 10s. to 
£18 10s.; heavy steel rails, £12 5s. to £13 5s. 


The Coal Trade. 


Extraordinary conditions prevail in the Northern 
coal trade. The scarcity of coal is entirely unrelieved. 
With the output just about sufficient to supply the heavy 
demands on requisition and home trade account neutral 
buyers have to go without in spite of the urgency of their 
inquiries. It is, of course, only right that, under such 
conditions as obtain now, we should supply our own 
needs and those of our Allies first, but from the trading 
point of view this inability to ship to the neutrals is a 
great loss to the collieries and to the country, since the 
prices realised therefrom are vastly higher than the fixed 
rates ruling in the home and Allied trades, and the profit 
on the sales would be an important factor in checkmating 
our adverse balance of trade. The scarcity has had one 
good result; it has made waste smalls a valuable 
commodity. Since the Controller made it obligatory for 
neutrals to take one-third of smalls with two-thirds of 
large coals, small coal has come into good demand for 
shipment, and as it is also being used in the home trade 
for industrial purposes, not only is the output being 
absorbed, but some of the pits have found it necessary to 
draw upon their heaps. This is turning the accumulated 
stocks to excellent account, and as there is estimated to be 
somewhere about half a million tons in Northumberland, 
the more these smalls can be utilised the better it will be 
for the coal trade. The Norwegian State Railways, which 
were in the market for their autumn requirements, have 
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postponed buying until after further negotiations. The 
tender prices are stated to have been at 70s. for best steams, 
and 45s. for best smalls. The prospects are, however, 
that negotiations will not be able to reduce these figures, 
for current business transactions are at a standstill. 
In fact, merchants entertain very little expectations of any 
improvement in the prospects setting in for some weeks 
ahead. Northumberland best steams are at a minimum 
of 70s.; Tyne primes are at about the same figure, and 
North Northumberland and second steams are fully 65s. 
Tyne and Blyth smalls are readily taken up at 35s. to 40s., 
while some grades command up to 45s. The pressure for 
all classes of Durham coal continues exceedingly great. 
The outputs at the collieries. are improving somewhat, 
but are still far from satisfactory. Neutral steamers are 
experiencing very long loading turns in consequence of the 
urgency of the home and Allied demand. Best Durham 
screened steams are fully 70s.; unscreened gas coals, 50s.; 
unscreened coking coals, 55s.; unscreened bunkers, 
ordinary qualities, 50s.; best brands, 60s.; smithies and 
peas, 60s.; double screened nuts, 60s. The foundry coke 
position is stronger than ever, and it is reported that one 
lot for export was sold this week at the very high figure of 
65s. per ton. The quotations are exclusive of merchants’ 
remuneration. The minimum quotations for the Allies 
are as follows :—Best Blyth steams, 37s.; Tyne primes, 
36s. 6d.; Tyne prime smalls, 27s. 6d.; second steams, 
32s. 6d. to 34s.; North Northumberland steams, 34s. to 
36s. 6d.; North Northumberland smalls, 25s. to 27s.; 
Blyth smalls, 27s.; smithies, 31s. to 32s.; peas and nuts, 
31s. to 32s.; best gas, 32s.; second gas, 30s. 6d.; coking 
coals, 31s.; coking smalls, 31s.; households, 35s. to 37s.; 
foundry coke, 50s.; gas house coke, 40s.; best bunker 
coals, 34s. to 34s. 6d.; ordinary qualities, 33s. to 33s. 6d.; 
specials, 39s. Principal quotations for the home trade are 
us follows :—Best Blyth steams, 33s. 6d. to 36s. 6d.; 
s2cond Blyth steams, 29s. 6d. to 32s. 6d.; Tyne prime 
steams, 33s. 6d. to 35s.; unscreened for bunkers, 27s. 6d. 
to 29s.; household coal, 26s. 6d. to 27s. 6d.; best Blyth 
smalls, 25s. to 26s. 6d.; North Northumberland smalls, 
25s. 6d.; smithies, 31s. 6d. to 36s. 6d.; peas and nuts, 35s. 
to 37s. 6d. Durhams: Steam (locomotive), 33s. to 35s.; 
special Wear gas, 31s, 6d. to 33s.; best gas, 29s. to 31s. 6d.; 
second gas, 27s. 6d. to 30s. 6d.; ordinary bunkers, 30s.; 
best bunkers, 31s. 6d.; superior qualities, 34s.; smithies, 
33s. 6d. to 37s. 6d.; peas and nuts, 35s.; coking coals, 
29s. to 30s. 








SHEFFIELD. 
(From our own Correspondent.) 
The Labour Outlook. 


MEN who were present at the sectional meetings 
of the engineers here on Sunday told me afterwards that, 
although no formal decisions were reached—the question 
of the men’s attitude on the so-called ‘*‘ embargo ”’ being 
left over in order that shop meeting ballots might be taken 
later in the week—the general feeling was that there would 
be no strike of A.S.E. men in Sheffield. If that was the 
true interpretation of the gatherings then it must be placed 
to the credit of Sheftield’s operative engineers, though the 
strong position taken up by the Government no doubt 
was not without its influence in assisting the men to arrive 
at such a wise decision. As to the moulders, whilst I write 
they are still “ out.”” They distribute themselves over the 
city, standing about in little knots, to the véry obvious 
disgust of their khaki-clad fellows passing to and from the 
railway termini. Officials from the Ministry had fruitless 
interviews with them last week, but further meetings are to 
take place this week, when it is to be hoped the path to a 
solution of this petty difficulty may be found. The effect 
of the incident upon some of the employers, I know, is to 
induce them to hasten the day when as much moulding as 
possible will be done by machinery. This may be impos- 
sible in the heavier work, but there is a very large propor- 
tion of the lighter kind of castings which lend themselves 
to standardisation of patterns and machine practice, and 
experience shows that employers are sometimes urged 
along the path of modernisation in methods by a trouble 
like the present one. In any case, while the strike has its 
inconveniences, they are, on this occasion, considerably 
minimised by the fact that the majority of the steel works 
here will shut down on Saturday for a week or even longer, 
and probably by that time the men will be ready to resume 
on some terms or other. 


From Boy to Director. 


There are many instances in this district of men 
who entered the service of firms as errand boys becoming 
directors, and without exception they prove most satis- 
factory to all concerned. The latest one is the election of 
Mr. Frank Biggin to the board of the Brightside Foundry 
and Engineering Company, Limited. Mr. Biggin has been 
with the firm since 1882, when, as a small boy, he was 
engaged at a few shillings a week. He grew with the 
business, and after a few years at the Newhall Works was 
sent down to manage the company’s Carbrook New 
Foundry. As the business developed he took charge of the 
heating and ventilating engineering department, to which 
branch Mr. Biggin has devoted his energies for the past two 
decades, the orders for the latter half of last year running 
well into six figures. To meet the requirements of new 
types of factories for the Government the Brightside people 
have designed special systems of heating and ventilating, 
the work of late being chiefly connected with shell making 
and filling factories, aerodromes and aircraft works of all 
kinds. Nevertheless the firm has found time for what may 
be termed ordinary business, especially relating to many 
of the new factories that are springing up in the Sheffield, 
Birmingham and London districts—in each of which it has 
works—one of the contracts in hand at the moment being 
for the heating installation of a large modern margarine 
factory. By its acquisition shortly before the war of the 
Moorwocd interests the Brightside firm became makers on a 
large scale of stoves, cooking ranges, and allied equipments 
for military depéts and for warships, and it does an im- 
portant business in rolling mill erections. 


Electric Furnaces. 


The installation of electric steel melting furnaces 
in this and other districts appears to be outgrowing the 
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number of availabie men sufficiently skilled really to get 
the greatest advantage from the new process. The other 
day I was chatting with a steel man on the subject, and he 
recalled that years ago almost precisely the same situation 
arose in relation to the open-hearth and Bessemer processes 
of steel melting. The trouble, however, was soon over- 
come, and it is presumed that in this case history will repeat 
itself. At the moment, however, the shortage mentioned 
is a very real one, and accounts for a good deal of the 
dissatisfaction one sometimes hears expressed with the 
results of the electric process. A fine opening thus presents 
itself for some of the younger men, say, in the laboratories 
owned by firms that have had one or another of the various 
types of electric furnaces laid down, to launch out into the 
better paying fields of metallurgy. 


A Colliery Amalgamation. 


Colliery circles here are much interested in a 
Yorkshire amalgamation. According to information which 
reached me a few days ago, two Castleford collieries, the 
New Silkstone and Haigh Moor Coal Company, Limited, 
and the Wheldale Coal Company, Limited, have pro- 
visionally decided upon amalgamation, subject, of course, 
to the consent of the Treasury and the Coal Controller on 
the one hand, and of the respective groups of shareholders 
on the other. These properties run cheek by jowl, and, in 
fact, overlap, and it is considered that, by amalgamation, 
important economies may be effected and developments 
carried out, although, during the past few years, both 
concerns have spent large sums of money in thoroughly 
modernising their plant and machinery. Should the 
amalgamation plan be completed the combine will really 
possess three considerable collieries, for some years back 
the Wheldale Company absorbed the Fryston Colliery 
Company, and the total annual output should not now be 
far short of 2,000,000 tons—that is, if outputs were only 
normal, which at present they are not. The workers 
concerned in the scheme number about 6000, and for the 
purpose of getting the coal away the collieries are well 
situated, being on the river Aire, and connected up with 
the North-Eastern Railway system. 








SCOTLAND. 
(From our own Correspondent.) 


Wages. 


TRONMOULDERS in Scotland have been granted 
increases in wages similar to those conceded to the engi- 
neering, shipbuilding, and allied trades. The men con- 
cerned, aged eighteen years and over, are to receive an 
advance of 3s. 6d. per week, and youths and apprentices 
under eighteen years of age, ls. 9d. per week. Workmen 
in the building trade have been granted an increase suffi- 
cient to bring wages up to 5}d. per hour over pre-war 
rates. This award does not relate to aircraft workers. 


Raw Materials and Labour. 


The efforts to increase the supply of raw materials 
have made wonderful progress, and while the loss of the 
imported article has not altogether been made good, con- 
sumers are now able to count on more regular and larger 
supplies. Consequently, it is unfortunate that it has 
been found necessary to withdraw so many men from 
the works, and thereby neutralise to some extent the better 
position of the factories and mills with regard to raw 
materials and the attempt made to create additional out- 
puts with a view to fostering private enterprise and over- 
seas connections. It is a source of regret to those con- 
cerned to see even the infinitesimal amount of ordinary 
home and overseas trade which has survived so long, 
threatened with absolute extinction just when circum- 
stances seemed to become more favourable. Perhaps, 
however, the greater success attending the operations 
against the submarine war and a resultant increase in 
available tonnage may pave the way to the resumption of 
overseas connection. 


Pig Iron. 


The position in the Scotch pig iron trade shows 
little alteration. The local demand for all grades prac- 
tically absorbs the output ; in fact, in some cases require- 
ments are difficult to meet. The increase in Government 
work makes great calls on the production, and after these 
are met little is left for distribution. All uncontrolled 
prices are very firm. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. I, 
140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 130s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s.; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; Shotts, at 
Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


A full resumption of work has been made this 
week, and activities are greater. There has been a further 
accumulation of orders during the holidays, and increased 
efforts will be necessary to make an appreciable impres- 
sion on arrears. The labour problem is certainly acute, 
but it is reckoned that if the present supply can be main- 
tained, output will show a progressive movement, in war 
requirements, at any rate. Producers still receive ordi- 
nary mercantile inquiries, but very little business of this 
nature is possible. Activities are mostly confined to ship- 
building material and munition supplies. Some railway, 
constructional, and mining orders are also going through, 
but they are in small quantities, and have little effect on 
the bulk of orders outstanding. The export department 
is stagnant. 


Coal. 

The situation in the Scotch coal trade has not 
been improved by the ten days’ idleness during the “* Fair” 
holidays. Before the stoppage there was a general 
shortage of supplies, and the position in this respect has 
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become more acute, and coalmasters are finding great 
difficulty in meeting demands. Industrial concerns have 
very bare stocks, and household orders are very much in 
arrears, while the Admiralty is still requisitioning large 
quantities of navigations, steams, and other sorts. Neutral 
tonnage, too, is in fair supply, and though a certain amount 
of this class of business is being done, collieries generally 
are not in a position to take full advantage of the high 
prices being offered. The aggregate shipments from 
Scottish ports during the past week amounted to 116,920 
tons, compared with 79,009 in the preceding week, and 
123,764 tons in the corresponding week of last year. Ell 
coals are quoted, f.o.b. at Glasgow, 32s. 6d. to 35s.; splint, 
35s. to 37s.; navigations, 37s.; steams, 34s. 6d.; treble nuts, 
30s.; doubles, 29s.; singles, 28s.; best screened navigations, 
f.o.b. at Methil or Burntisland, 36s. to 38s.; first-class 
steams, 35s.; third-class steams, 3ls.; best steams, f.o.b 
at Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton. 
These prices only apply to French and Italian orders. For 
neutral sales, best ells are realising 45s. to 50s.; first Fife, 
60s. to 65s.; third Fife, 50s. to 52s. 6d.; and best Lothians, 
60s. to 65s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Miners’ Holidays. 


For some weeks past the supply of coal for 
export and home consumption has been very substantially 
below the quantity required, this being due primarily to 
men having joined up for military service, and to hundreds 
of those who remained being laid up with influenza. This 
epidemic fortunately has abated during the past week, and 
production has to some extent recovered, but the loss of 
output has been very keenly felt. In these circumstances 
it was expected that the miners’ holidays during the coming 
week would have been curtailed. The Coal Controller 
desired that the men should work and thus assist to relieve 
the abnormal pressure for coals, but the miners’ repre- 
sentatives at the meeting of the Conciliation Board on 
Tuesday took the view that definite holidays should be fixed 
and asked for three days’ holiday. It was thought that, at 
the most two days’ holiday would have been urged, and 
therefore it was somewhat of a surprise that three days 
should be arranged. The miners’ representatives con- 
tended that, as the result of the influenza epidemic, there 
would undoubtedly be a very considerable amount of 
absenteeism if holidays were not fixed. Coalowners, how- 
ever, did not agree to the miners taking three days’ holiday, 
and appealed to the workmen’s representatives to restrict 
the holiday to one day. The workmen’s representatives, 
however, intimated that they had unanimously decided to 
take the three days. Mr. Finlay A. Gibson, the secretary 
of the South Wales District Coal Supplies Committee, 
referring to this decision, states that the shortage of coal is 
serious, and is affecting both works and the general public. 
The result of the collieries being idle three days will mean 
that there will be practically no supplies of coal available 
for householders for some time, but neither the Coal 
Supplies Committee nor the colliery owners will be in any 
way responsible for this. The Coal Supplies Committee 
has been making every effort to distribute amongst home 
consumers the available quantity, which is below the 
requirements, but the effect of the three days’ holiday will 
be such that many consumers will not be able to obtain 
any coal. 


Colliery Workers’ Demand. 


No finality has been reached in the negotiations 
concerning either the colliery examiners’ demands or the 
application of the enginemen, stokers, &c. With regard to 
the members of the Examiners’ Association, there is to be 
a conference on Bank Holiday (August 5th), when the 
whole position affecting these men will come under review. 
At a@ recent executive meeting of the association the 
coalowners’ wage proposals were discussed, but great 
dissatisfaction was expressed on account of the difference 
in the offer made in the wages to house coal and anthracite 
examiners, compared with that for the men employed at 
the steam coal collieries. The opinion was expressed that 
the offer would not be acceptable to the rank and file. 
With regard to the colliery enginemen, stokers and crafts- 
men, a report on the negotiations with the coalowners witb 
respect to the application for a higher standard rate to men 
in charge of important engines at the collieries was sub- 
mitted at the half-yearly meeting of the men’s association 
on Saturday, but as the offer was looked upon as unsatis- 
factory it was rejected. The general secretary also 
reported on an interview with the Coal Controller, at which 
an agreement was arrived at regarding payment for the 
substitute shift. There is to be a further meeting with the 
Prime Minister and the Coal Controller upon outstanding 
questions, but the members of the association have ex- 
pressed strong determination to insist upon an eight-hour 
shift for all men in and about the mines who now work 
more than that number of hours. 


Tin-platers and their Bonus. 


My remarks last week anent the conciliatory tone 
prevailing in the South Wales Siemens steel trade, and the 
similar feeling existing regarding the tin-plate industry, 
have been amply justified by events. The Conciliation 
Board for the latter industry has now had its meeting, and 
everything passed off admirably. The demand from the 
various unions representing the tin-platers was for a 
further war bonus up to 100 per cent. The unions repre- 
sented at the meeting were the steel smelters, <in and sheet 
millmen, dockers, general workers, artisans, and the 
amalgamated engineers. The men’s case having been 
submitted, the employers replied that as the Ministry of 
Munitions had clearly laid it down that they would on no 
consideration grant to the tin-plate trade terms in advance 
of those conceded the men engaged in the allied steel] 
industry of South Wales it wasJuseless considering any 
bonus in advance of that conceded tothe steel workers a 
fortnight ago. The employers,therefore submitted as a 
counter offer the scale ofgbonuses agreed to in the steel 
trade. After discussion the employers’ offer was accepted, 
subject to the approval of the Ministry of Munitions, and it 
was further agreed that the privileges set out in the agree- 
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ment of December last should be extended to the new 
arrangement. A number of claims were withdrawn, in 
accordance with an arrangement that such claims should 
not be considered during the war, but as regards several 
claims affecting day men of an exceptional character it was 
agreed that a joint committee should be appointed to deal 
with them. The meeting also considered a report dealing 
with recommendations arrived at by both sides for carrying 
into effect the Whitley scheme, and a committee was 
formed-for the purpose of putting it into operation so far 
as the tin-plate trade is concerned. 


Housing Schemes. 


The pressing demand for additional housing 
accommodation in South Wales has been emphasised very 
considerably of late. At Ebbw Vale it is particularly 
acute. So great is the need that in this district at least 
3000 new houses are urgently required for the rapidly 
increasing population. Unfortunately, however, the in- 
formation was disclosed at a recent meeting of the Ebbw 
Vale Council that its housing scheme will probably be held 
up until after the war. At a meeting of the South Wales 
Housing and Town Planning Committee at Newport on 
Monday, the Mayor of Newport (Councillor Wm. Evans) 
said Newport was badly in need of houses, over 3000 of 
their dwellings being ove-crowded. Discussion took place 
on the constitution of a Housing and Town Planning 
Advisory Committee for South Wales and Monmouthshire, 
and the conference agreed that the Government should be 
advised to lend or grant money for after-the-war housing 
schemes only when the lay-out of the estate or area had 
been prepared on town-planning lines. 


Current Business. 


Operations on the coal market during the past 
week have been at a very low ebb, for the reason that coals 
have been so far short of the requirements that the authori- 
ties have released very sparingly supplies for shipment on 
private account. Tonnage has continued to come to hand 
very freely, and steamers in dock have been in excess of 
what can be dealt with promptly. The result is that many 
vessels will be detained over the holidays, and it is very 
difficult even then to say when some of them will be 
loaded, inasmuch as there will be no work in the coalfield 
for the first three days of next week, and the shortage of 
coals will be further accentuated. Only in the case of the 
most pressing needs, where coals are required for very 
important works, will supplies be obtainable. The result 
is that current business for a week or so will be practically 
ruled out. Small coals are as firm as large descriptions, 
the better qualities particularly being unobtainable, while 
even in the case of lower grades the supply is insufficient. 
The Shipping and Coal Co-ordinating Committee is now at 
work, although it will be a few weeks before the full effect 
of this body’s operations can be seen. The coal exporters’ 
section of the local committee for the supply of coal to 
France and Italy had the full details of the scheme laid 
before it on Monday, and the members decided to accede 
to the request which has been made that the services of the 
local committee should be placed at the disposal of the 
Government, with a view to undertaking the control of 
shipments to countries other than France and Italy. It 
is evidently the intention of the authorities that very 
shortly shipments to neutral destinations should come 
under the control of the local committee so that the pro- 
cedure respecting licences, &c., will be uniform in respect 
of all shipments. A matter of considerable interest to the 
trade is the fact that the coal trimmers have made a claim 
for a 40 per cent. war bonus. Patent fuel makers are very 
fully booked up for some time, while coke manufacturers 
have no surplus of supplies over the demand. Pitwood is 
very steady and is in fair supply. 

LATER. 
Business has come completely to a standstill in view of 
the holidays and the extreme scarcity of coals. The tone 
of the market is firm, but inactive conditions prevail as 
regards new business. 


Sehedule Prices (Fixed for France and Italy, Minima for 
Neutrals). 


Steam coals: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; 
best Eastern Valleys, 36s.; seconds Eastern Valleys, 35s. 
Bituminous coal : Best households, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seconds, 33s. 6d.; patent fuel, 
37s. 6d. (6d. extra for France and Italy) ; coke, 54s. 6d.; 
pitwood, ex ship, 65s. 


Newport. 


There has been no perceptible change in the coal 
trade, there being a brisk demand for supplies of all grades, 
which cannot be adequately met. Unfortunately work 
has not yet been resumed at the Risca colliery, at which 
work was suspended owing to the recent gob fire. The 
workings have been further examined. Additional bashing 
was recommended, and after this has been carried out the 
position is to be reported to a general meeting of the 
workmen. Schedule prices :—Steam coal: Best Newport 
Black Vein large, 37s.; Western Valleys, 36s.; best Eastern 
Valleys, 36s.; other sorts, 35s.; steam smalls, 25s. to 27s. 
Bituminous coals: Best house, 40s.; seconds, 37s. 9d.; 
patent fuel, 37s.; pitwood, ex ship, 65s. 


Swansea. 

The improved state of the anthracite coal market 
has been well maintained. Tonnage arrivals have con- 
tinued to be satisfactory, and quite a number of grades of 
coal have been difficult to pick up for prompt shipment, 
particularly superior large and machine made qualities. 
Steam coals have also been in good demand. Schedule 
prices :—Anthracite: Best breaking large, 37s.; second 
breaking large, 36s.; third breaking large, 34s. 6d.; Red 
Vein large, 32s. 6d.; machine made cobbles, 46s. to 49s. 6d.; 
French nuts, 46s. to 49s. 6d.; stove nuts, 46s. to 49s. 6d.; 
beans, 38s. to 42s.; machine made large peas, 27s ; rubbly 





culm, 18s. and 20s.; duff, 13s. 6d. and 15s. 6d. Steam 
coal: Best large, 37s.; seconds, 34s.; bunkers, 29s. and 
30s. 6d.; smalls, 24s. and 26s. Bituminous coal : Through 
and through, 34s.; smalls, 31s.; patent fuel, 37s. " 


Tin-plates. 


The tin-plate market maintains a very firm tone, 
The increasing price of tin causes manufacturers no little 
anxiety, inasmuch as they are compelled practically to 
sell their plates ahead, but are unable to cover themselves 
for tin supplies. The consequence is that makers suffer 
substantial losses, and they contend that steps should be 
taken by the Allied Governments to control more effec. 
tively the price of tin. Tin-plate workers commence their 
annual holidays to-day (Friday) at 2 p.m., and will resume 
work on Monday, August 12th. Quotations :—L.C. 20 ~ 
14 x 112 sheets, 32s. 6d.; block tin, £388 per ton cash and 
for three months ; copper, £122 per ton cash and for three 
months. Lead: Spanish, £29 10s. per ton. 








MUNITIONS DISPUTE. 


Tuer following official announcement was issued on 
Wednesday last : 

It has already been announced that work has been 
fully resumed in the munitions areas affected by the recent 
stoppage, and the Minister of Munitions therefore, in 
accordance with the agreement reached with the Trade 
Union Advisory Committee, has appointed the following 
Committee of Inquiry : 

The Honourable Mr. Justice McCardie (Chairman). 

Sir Stephenson Kent, K.C.B., (Ministry of Munitions). 

Sir David Shackleton, K.C.B. (Ministry of Labour). 

Sir Robert Horne, K.B.E. (Admiralty).° 

Sir Allan Smith, K.B.E., Sir Herbert Rowell, K.B.E., 
Mr. F. Dudley Docker, C.B.E. (nominated by the Engi- 
neering Employers Advisory Committee of the Ministry 
of Munitions). 

Mr. J. Kaylor, Amalgamated Society of Engineers ; 
Mr. G. Wilkinson, Amalgamated Society of General Tool- 
makers, Engineers and Machinists, Mr. W. F. Dawtry, 
Steam Engine Makers’ Society (nominated by Trade 
Union Advisory Committee of the Ministry of Munitions). 
Mr. C. 8. Hurst, Secretary. 

It will be remembered that the terms of reference of the 
Committee are : 

(1) To investigate and report on the labour con- 
ditions which have rendered the embargo necessary, 
and to advise upon the administration of the scheme. 

(2) To consider and report as to what further 
measures should be adopted, in view of those condi- 
tions, to maintain and where necessary increase the 
output of munitions, due regard being given to the 
public interest in the most effective and economical 
use of labour, money, and material. 

All communications should be addressed to the Secretary 
at 6, Whitehall-gardens, London, 8.W. 1. The first 
meeting of the committee is being held at that address 
to-day, at three p.m., in order to settle its method of 
procedure. 








LARGE PUMPING STATIONS IN HOLLAND. 


Ow1ne to the war and the consequent great diminution 
in food imports, the situation in Holland is becoming very 
grave, and serious attention is being given to the question 
of increasing the production of the land. Home-grown pro- 
duce cannot satisfy the present demand. A large 
movement has been made to reclaim as much as possible 
of the land not in full cultivation, the first results of which 
are the construction of the two enormous pumping 
stations about which it is proposed to give a few details. 

These two stations are situated in the Provinces of Fries- 
land and Over-Ijssel, where they will drain the rich polders, 
which cannot be properly cultivated at present, owing to 
the bad natural drainage in autumn and spring. 

The first station is at Tacozijl, near Lemmer. This 
installation is still under construction, and when complete 
will consist of four compound steam engines, each of 500 
LH.P., and each driving two centrifugal pumps, which 
will deliver 110,170 gallons per minute ; making a total 
delivery of 440,680 gallons per minute for the whole 
station. Steam will be generated in six boilers of the 
Piedboeuf type, with a combined heating surface with 
superheaters of 3390 square feet. Surface condensers 
will be used, and two distillers will supply the pure water. 
Economisers will also be fitted. The engine-room measures 

2m. by 15m.,and the boiler-room 31m. by 16m. The 
whole installation will be electrically lighted. 

The second station is in the North of the Province of 
Over-Ijssel, and another type of pump is to be used. In 
this case the boiler battery, with economisers and super- 
heaters, will have a heating surface of 4040 square 
feet, and two uniflow engines, each of 600 I.H.P., will 
drive two pumps, direct coupled, delivering together 
between 352,000 and 396,000 gallons per minute. Screw 
pumps will be used. This type of pump, which is of 
American origin, has several great advantages where the 
discharge is at a small height. First, it is considerably 
more efficient than the centrifugal pump, and, secondly, 
it will give its maximum delivery at a conveniently low 
number of revolutions so that it is specially suitable for 
the draining of polders. The largest pumps made up to 
date were those for the City of New Orleans, and fully 
described in our issue of May 7th, 1915. They deliver 
about 550 cubic feet per second. 

The complete installation in Friesland is being delivered 
by Louis Smulders, of Utrecht, and the second by Werks- 
poor, of Amsterdam. 

We are indebted to the Polytechnisch Weekblad for the 
particulars given above. 











FORTHCOMING ENGAGEMENTS. 


TUESDAY, SEPTEMBER 3xp. 

THe Institution oF Locomotive ENGINEERS (LEEDS 
CENTRE).—Proposed visit to the works of the Leeds Forge 
Company. All who wish to attend, should apply for particulars 
to hon. sec., Leeds Centre, A. T. Houldcroft, Leeds Forge, 
Leeds. 2 p.m. i 
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BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 








STEAM ENGINES. 


116,799 (10,931 of 1917.) July 30th, 1917.—Unirtow EncIne 
CYLINDERS, Galloways Limited, Knott Mill Ironworks, 
Manchester, and another. : 

This invention provides means for inspecting the internal con- 
dition of the cylinders of uniflow steam engines A removable 
plug door, arranged so as to permit accurate rejointing, is pro- 
vided on the barrel at the exhaust belt in the middle of the length 


NO 116, 799. 
Fig.1. : Fig.2. 
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of the cylinder. On the removal of this door A, a clear opening 
is provided through which the cylinder interior may be inspected, 
either by clear vision or by means of a periscope I, as shown in 
one of the illustrations, The arrangement also enables the con- 
dition of the piston G and rings to be examined. The door A 
is held securely in position by means of screws E and nuts C and 
the cover D, as shown in Figs. 1 and 2.—June 27th, 1918. 


STEAM GENERATORS. 


116,750 (8696 of 1917). June 16th, 1917.—Forcep Dravcnt 
Apparatus, Sidney John Ross and another, 117-118, 
Leadenhall-street, London, E.C. 

This is a forced draught arrangement for a travelling grate, 
having in combination an air-tight casing D extending round 
the front end of the grate, one or more air-tight doors H below 
for closing in the front of the ashpit, and one or more induction 
nozzles A forming injectors below the grate. Figs. 1 and 2 
represent @ section and part front elevation of a furnace for a 
water-tube boiler. At the rear of the ashpit is a hinged flap, 
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baffle or deflector J. This flap may be carried by a rod or bar K, 
and is raised and lowered when required by any convenient 
means. Behind the upper part of the grate is a clinker bar L, 
from which in the ordinary way the clinker can pass to a hole M, 
controlled by a trap door N. This trap door is operated by any 
convenient means, such as a worm gear O, carried by a rod P, 
worked by a key or otherwise from the front end. The baffle J 
serves to deflect and throw upward any portion of the air blast 
which may strike it, besides assisting to close up the end of the 
ashpit and reduce losses of air pressure by leakage at that part.— 
June 17th, 1918. 


INTERNAL COMBUSTION ENGINES. 


111,084 (8752 of 1917). June 18th, 1917.—Vatve MrecHANISM 
FoR Rorary Enaines, Société des Moteurs Gnome et Rhone, 

3, Rue la Boétie, Paris. 
This is an improvement on an earlier invention, No. 106,472 
of 1916, and provides means for connecting the valve A with 
the controlling lever B, so as to ensure the valve moving baek 


parallel with its seating. In Figs. 1 and 2 the end of the lever 
has at O and P two spherical parts having the same centre Q, 
and has a hole R through which passes the valve rod 8S. Between 
the spherical surface P of the lever and the base of the valve is 
interposed a washer T, the upper surface of which is spherical, 
and is applied exactly on the surface P. The screw-threaded 
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end of the rod 8S carries a nut U, the lower surface of which is 
also spherical, and is applied exactly on the surface O. The 
nut U is tightened sufficiently to prevent any play of the valve 
on its axis, but still leaving it enough freedom to allow it to 
rotate on the axis and to be displaced round the centre of the 
bearings O P.—June 18th, 1918. 


112,414 (8753 of 1917). June 18th, 1917.—Vatve MrcHanism 
FoR Rotary Enarnes, Société des Moteurs Gnome et 
Rhone, 3, Rue la Boétie, Paris. 

This is another improvement in valve mechanism, as described 
in Specification No. 106,472 of 1916, and refers to a modification 
of valve and valve casing, as shown in Figs. land 2. The valve 
chambers in which the valves are enclosed, and which enable 
the cylinders to be put into communication with the carburetter 
or with the exhaust ports, are, as shown, of small height by reason 
of the shortness of the valve rod 8. The valve A can be hung 
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on the controlling lever B, in the manner described in the prin- 
cipal application or in the manner described in the first patent 
of addition thereto. In the latter case the parts O and P of the 
lever B may be flat, as illustrated in Fig. 1, instead of being 
spherical ; the upper surface of the washer T and the lower sur- 
face of the washer U are also flat. The controlling lever B pivots 
on an axle C fixed to the walls of the valve chamber and extends 
outside this chamber through a slot Z provided in the cylin- 
drical part Y. A movable joint cover ensures gas-tightness. 
The valve chamber may be slightly modified in shapes to suit 
various applications.—June 18th, 1918. 


116,819 (13,781 of 1917). September 25th, 1917.—Mrans or 
Cootine Enernes, Albert Henning, 120, Harrow-road, 
Leytonstone, Essex. 

This cooling appliance comprises a movable carrier or case 
with means for holding and opening flasks containing highly 
volatile liquid, such as ethyl chloride. Fig. 1 is a front elevation 
of a case holding twelve flasks or ampoules, and Fig. 2 is a trans- 
verse section. In these drawings a non-rotating chamber A 
contains a rotatable case B, into which the ampoules C are 
removably fitted in radial fashion with their sealed ends D pro- 
jecting through apertures in the rim of the case. A stop E is 
fixed to the chamber A, and is arranged in the path of the pro- 
jecting ends D, and close to a funnel-like outlet F, into which 
two strainers are fitted. This outlet is directed towards the 
object to be cooled. Any suitable mechanical intermittent 
means may be employed to rotate the case B, or it may be turned 
by hand. In use, the case is charged with the ampoules, con- 
taining ethyl chloride, and after the object to be cooled is in 
position and the apparatus is to be used, the case is turned suffi- 
ciently to bring one of the projecting ends and opposite the out- 
let F, to reach which it must pass the stop E, which snaps the 
end off, thus permitting the contents of the ampoule to be dis- 





charged through the outlet. When the ampoule so acted on is 
emptied, and a further cooling is necessary, the case B is turned 





one stage further, and thus the next ampoule is opened and per- 
mitted to discharge its contents, and so on until all the ampoules 
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are emptied, after which they are removed and a further supply 
is fitted into the case.—June 27th, 1918. 


116,824 (14,058 of 1917). September 28th, 1917.—Cootine 
— For Pistons, Alois Riedler, 7, Rauchstrasse, 
riin. 

The characteristic feature of this invention is the heat con- 
ductor E, which is arranged beneath the underside of the head D 
in the interior of the piston in such a manner that the heat taken 
up by the head D flows into the heat conductor E, and from 
it, owing to the difference in temperature, into the wall of the 
cylinder. The arrows shown in Fig. | illustrate how this flow of 
heat takes place. The heat is carried off from the different parts 
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of the piston head in the direction of the greatest drop in tempera- 
ture and flows thus mainly from the central portion of the head 
into the heat conductor. The shape of the heat conductor in- 
fluences the carrying off of the heat. With an increase of the 
cross-section from the central portion towards the piston skirt, 
the quantity of heat carried off from the central portion of the 
head D is increased. In order to obtain a good transmission 
or passage of heat in the contacting surfaces of the heat con- 
ductor, the front and the cylindrical surfaces of the heat con- 
ductor may also be provided, as shown in Fig. 2, with grooves, 
instead of being made smooth.—June 27th, 1918. 


CONDENSERS AND FEED-WATER HEATERS. 


116,769 (9133 of 1917). June 26th, 1917.—Steam CONDENSING 
Apparatvs, James Tinsley, Beaufort, Breconshire. : 

This invention is in the nature of an improvement on prior 

patents—Nos. 6612 of 1903, 5812 of 1904, and 22,780 of 1906, 
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and has for its object to bring the water and exhaust steam into 
the upper enlarged end of an exhaust pipe through a number of 
separate concentric parallel nozzles and conical steam guides, 
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the steam and water nozzles surrounding each other alternately, 
and the steam guides having hollow V-shaped blades fitted to 
their lower edges, as shown in the sectional drawing. @ A is the 
branch by which the exhaust steam enters the apparatus, and B is 
the cold water branch which discharges a stream of water through 
the passages C and D, into the open-ended steam guides E and F, 
These guides have V-shaped pieces cut out of their lower edges 
and over the notches thus formed hollow V-shaped blades, G, H, 
are fixed to the inside of the steam guides. When in position 
the blades offer a knife edge to the falling water, which is divided 
and runs down each side of the blade. The lower edges of the 
blades have V-shaped pieces cut out of them to form serrations, 
which again divide the falling water and alter its shape to that 
of the serrations. Steam has free and unobstructed ingress into 
the hollow part of the V-shaped blades, where it can make con- 
tact with the water as it falls through the serrations. The 
exhaust steam or other vapour on passing through pipe A enters 
the inverted cone K, where it has a free and unobstructed passage 
either through the steam passages L and M, the steam guides 
E and F, the V-shaped passages H, or the internal part of the 
inverted cone K, as shown by the arrows. There is thus a core 
of steam surrounded by a cylinder of water, and next a cylinder 
of steam surrounded by a cylinder of water, which fall upon the 
blades G, and are divided and caused to offer fresh cooling surface 
— steam entering the steam guides and blades H.—June 26th, 
1918, 


MISCELLANEOUS. 


116,853 (551 of 1918). January 9th, 1918.—ManuFractTuRE 
or Carson Erecrropss, Bertram Edward Dunbar Kilburn, 
31 and 33, Hiyh Holborn, London, W.C. 1 (a communication 
from Det Norske Aktieselskab for Elektrokemisk Industri 
Norsk Industri-Hypotekbank, 1, Bygdo Alle, Christiania). 
This invention is for a method of manufacturing electric 
furnace electrodes in continuous lengths, and consists in feeding 
the carbonaceous mixture into a hopper or mould leading to an 
electric furnace, the mixture being pressed round a metallic 
core, Current is passed through the core and the carbonaceous 
material to the furnace, so that the electrode is continuously 
formed and baked in the furnace in which it is used. One 
arrangement is shown in the diagram, the furnace being for 
making pigiron. The long electrode A is held in a central posi- 
tion within the shaft and is surrounded by the ore and reducing 
material. The mixture of tar, coke and anthracite or other 
earbonaceous materials used for making the electrode is passed 
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into a funnel B from a chamber above, and is pressed or stamped 
round iron bars C, which are furnished with projections to pre- 
vent the carbonaceous material from slipping off. The current 
is led into the furnace through the iron core C and passes out 
through a bottom electrode D. As the unbaked electrode mass 
is @ poor conductor the iron core C will alone carry practically 
the whole current in the portion of the electrode above the 
shaft. The lower portion of the electrode near the zone of fusion 
is very hot, so hot, indeed, that the iron core may melt out, 
leaving the baked carbon electrode alone to carry the current. 
The intermediate portion of the electrode A, that is the portion 
within the upper and middle portions of the shaft, is baked partly 
by heat from the furnace and partly by heat generated by the 
current through the core and through the partially baked car- 
bonaceous material of the electrode itself.—June 27th, 1918. 


116,876 (5440 of 1918). March 28th, 1918.—Spark ARRESTERS 
For CuIMNEyYs, R. and J. Dempster, Limited, and another, 
Gas Plant Works, Oldham-road, Manchester. 

This spark arrester is specially designed for chimneys working 
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under forced draught, and comprises a suitably designed baffle K 
to throw down the sparks intu the water in the container D, 
The top of the baffle is made of conical shape, in the top of which 
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water is maintained at a proper level by means of the supply 
pipe H. This water tends to keep the baffle and overhanging 
part cool, and the consequent evaporation of the water in the 
container L, and from that flowing down the outer surface of the 
baffle, will result in a vapour in the space M, operating to throw 
down dust and sparks, and to extinguish the latter. In addition, 
any water allowed to fall over the outer edge of the part O of the 
baffle will act as a water screen for preventing undesirable sub- 
stances passing through. The water supply to the container L 
may be had from another orifice to that indicated, such as one 
in the side of the baffle K, or otherwise as convenient, also the 
water container may be applied to a baffle other than that shown 
at K.—June 27th, 1918. 


MOTOR CARS AND ROAD TRAFFIC. 


116,746 (8609 of 1917). June 15th, 1917.—Gas Propvcers, 
James William Parker, 22, Radnor-road, Harrow, Middle- 
sex, and another. 

This invention is for a suction gas producer for motor vehicles 
propelled by internal combustion engines, the gas from the pro- 
ducer passing on its way to the engine through a device for 
enriching it with hydro-carbons. Fig. 1 is a sectional view of 
the producer, and Fig. 2 is a diagram showing its application to 
a motor vehicle. The generator may consist of a fire-box A, 
lined as usual with fire-clay B, and provided with a fire grate or 
grid at the bottom, the upper portion of the fire-box being in 
communication with a gas coliecting chamber C, which may also 
serve as a dust collector, The gas collecting chamber is pro- 
vided with an outlet pipe D, which is connected to the engine 
eylinders and through which the gas is withdrawn by the suction 
of the engine. Surrounding the fire-box is an outer shell EF, 
closed at the bottom by anashpan. The shell is of such a shape 

















as to allow an air jacket space between the shell and the fire-box 
wall. The air required for combustion within the fire-box is 
drawn through holes in the outer shell near its upper end and 
passes downwards through the jacket space to the grid at the 
bottom of the fire-box. The air is warmed in passing through 
the jacket, and its action tends to cool the fire-box and wall and 
to protect the exterior shell from excessive heat. A jet of water 
is supplied from a rotary pump H through a suitable connection 
situated in the ashpan—Fig. 2—by way of a pipe G; the pump 
spindle having a pulley, by means of which it may be con- 
stantly driven by a belt or sprocket chain from a corresponding 
pulley—not shown—which is revolved so long as the engine is at 
work. The pump draws its supply of water from a tank J 
through a suction pipe K, an adjustable three-way or by-pass 
valve being interposed in the pump delivery pipe for the purpose 
of returnng to the tank any excess of water above that required 
for the generation of gas. L is a hand-driven pump for 
starting.—June 17th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 


On each of five of the patents given below £11 and on each 
of the remainder £5 have been paid in renewal fees. 





No. 17,419/13.—Rotary engines. Movable abutment type ; 
cooling parts; packing abutments ; working fluid supply. In 
a rotary internal combustion engine, an outwardly sliding abut- 
ment comprises a piston which draws a charge through a pipe 
past a flap valve into a cylinder where, on the down stroke of 
the piston, the charge is compressed. The pressure forces down 
a spring controlled slide, thereby pressing a hinged packing vane 
against the rotor and allowing the charge to enter a passage in the 
abutment. Zaubitzer, A., and Fussinger, O., Germany. 
Dated July 30th, 1912. 

No. 17,480/13.—Electric meters ; induction motor meters. The 
part of the core of the pressure coil which carries the flux across 
the armature is made narrow to enable the limbs of the U-shaped 
core of the main coil to be brought close together. Landis and 
Gyr Ges., Berlin. Dated July 31st, 1912. 


No. 17,490/13.—Electric furnaces; resistance furnaces. A 
furnace is filled with hydrogen or a mixture of gases containing 
hydrogen to convey heat directly from resistance wires to the 
articles to be heated. The furnace may have a water jacket 
near the door which is also water-coolél. The furnace may be 
used for annealing large dynamo parts, such as field frames and 
sheets for armature cores. Fischer, F., Berlin. Dated Novem- 
ber 5th, 1912. 

No. 17,508/13.—Evaporating and otherwise treating liquids. 
In evaporating or concentrating solutions, or carrying out 
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chemical reactions, b: Rape oypr ce 4 the liquids by means of an 
atomiser situated within the drying, &c., chamber into a layer 
of mist against which the reacting gas or vapour is directed from 
below, the atomiser is placed at or near the centre of the layer 
of mist so as to produce a layer thinnest at the edge portions, 
the reacting gas, &c., thus penetrating the layer mainly at the 
edge portions on all sides of the atomiser. Krause, G. A., 
Germany. Dated July 3lst, 1912. 


No. 17,519/13.—Briquettes. Pitch is melted and sprayed 
through nozzles or the Tike on to the material to be briquetted, 
such as coal. The cooling due to the expansion of the spraying 
gas and to the surrounding air converts the spray into a soot- 
like dust, which is incorporated, the product being pressed in 
the ordinary way. Fohr, C., and Kleinschmidt, E., Germany. 
Dated August 2nd, 1912, 


No. 17,690/13.—Hydrogen. Relates to the production of 
hydrogen by the alternate reduction and oxidation of iron ores, 
&c., and iron by means of reducing gases and steam, the heating 
being effected by a gas of low calorific power, and the reduction 
by a gas of high calorific power. Messerschmidt, A., Germany. 

No. 17,691/13.—Hydregen. In the manufacture of hydrogen 
by the alternate oxidation and reduction by means of stean, 
and reducing gases of an iron reaction mass, the reducing gase- 
comprise a mixture of air and gas produced out of contact with 
the reaction mass and partly burnt. Messerschmidt, A., Ger 
many. 

No. 17,692/13._-Hydrogen. Tn the manufacture of hydrogen 
by the alternate oxidation and reduction of iron, the reaction 
mass is subjected to combined external and internal heating. 
Messerschmidt, A., Germany. 








AN AMERICAN 600-TON BLAST-FURNACE. 


THE new blast-furnace of the Iroquois Iron Company, at 
Chicago, which was blown in on March 5th, is rated at 
600 tons capacity. Ground was broken on March 12th, 
1917, and the furnace, ore dock, ore-handling machinery, 
and the necessary changes to the existing plant were 
all completed in a little less than twelve months. The 
furnace is 92ft. high from iron notch to top ring, with a 
diameter of 22}ft. at the bosh and 18}ft. at the hearth, 
and a content of 25,000 cubic feet from the 13ft. bell to 
the iron notch. The twelve columns which carry the steel 
mantle rest on a continuous circular cast iron bed-plate. 
The cast iron hearth jacket is of the segmental water- 
cooled type. The tuyere breast is of l}in. plates with 
ten_tuyere openings. The bosh is reinforced with eight 
bands l}in. thick, and the stock line is faced with wear- 
ing plates of white iron. The furnace top is of the Bras- 
sort type, designed to decrease the production of flue dust. 
It hae a Kennedy top dome and McKee revolving mech- 
anism for the bell. Gas is passed to a Brassert two-stage 
washer, which is large enough to handle the heavy loads 
of dust from a slipping furnace. The hot blast is supplied 
by three two-pass stoves, 22ft. by 100ft. To supply the 
cold blast there is a turbo-blower delivering 45,000 cubic 
feet of air per minute. Charging lorries on a concrete 
trestle deliver materials to a pair of skips operating on a 
double-track skip bridge, inclined 60 deg., and having a 
cantilever end projecting over the furnace. The skips 
hold eight tons of ore, or 110 cubic feet of coke. They 
are operated from a double drum engine driven through 
reduction gears from a 200 H.P. Westinghouse electric 
motor. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W1. 


CORPS ORDERS 
No. 31, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Saturday, August 3rd,to Sunday, August 11th.—Annual camp 
at Esher, Surrey. The party will parade at Waterloo Station, 
opposite No. 10 platform, at 2 p.m. on Saturday, August 3rd. 
Dress, full marching order. Billets are provided at Sandown 
Park (fire station entrance). 

Headquarters.—During the period August 3rd to August 11th 
the headquarters at Balderton-street will be closed, headquarters 
being transferred to Sandown Park, Esher. 

C. Hicerns, Captain R.E., 


3rd August, 1918. Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that, with regard to the firm hitherto 
trading as Santos, Costa and Nogusira, Limitada, machinery 
merchants, of 16, R. Dos Correeiros, 26, Lisbon, in view of the 
retirement of Mr. A. M. Nogueira, who only attended to the 
export branch of the business, it has been decided to alter the 
style of the firm to Jayme Da Costa, Limitada, with no other 
alteration whatever in constitution or in the address of the firm. 
Mr. Jayme da Costa will continue to be the managing director as 
heretofore. 











Avconort Proor ENAMELS AND VARNISH.—We are informed 
by Jenson and Nicholson, Limited, of Stratford, London, E. 15, 
that after continuous experiments in their laboratories they have 
succeeded in producing enamels and varnishes which will with- 
stand alcohol. These varnishes can be applied either by spraying, 
by brush, or by dipping, but the method generally employed is 
spraying. As the stoving temperature is low, a fairly long 
stoving time is necessary, and the longer the steving time the 
better the results. 

Repvuction ry Ace Lrurr ror Drivine Licences.—In view 
of the constantly increasing shortage of drivers of commercial 
motor vehicles, the Commercial Motor Users Association has 
had under consideration, since the end of 1915, the desirability 
of the temporary lowering of the minimum age for the holding 
of motor car driving licences, subject to satisfactory safeguards 
in the public interest. The Association has brought the matter 
to the notice of Government authorities on several occasions, 
and recently, at the request of the Local Government Board, 
submitted a memorandum on the subject, in which it was sug- 
gested that such modification of the Motor Car Act shall be 
effected as a temporary war measure, under the Defence of the 
Realm Regulations, or by other Order. We are now informed 
that as a result of the Association’s efforts in this direction, a 
new Defence of the Realm Regulation has just been issued pro- 
viding that in future a licence, under the Motor Car Act, 1903, 
limited to the driving of a rhotor car other than a heavy motor 
car or a public service vehicle, may be granted to a male person 
who has attained the age of sixteen years, if the Authority grant- 
ing the licence is satisfied that he is competent to drive such a 
ear, A ‘‘ heavy motor car ” is defined as a “‘ motor car exceed - 
ing two tons in weight unladen,” and “‘ public service vehicle ’ 
as a “‘ motor car licensed to ply for hire as a hackney carriage 
or a stage carriage.” 
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N orthern Command. 
3 ESTABLISHMENT FOR ENGINEER 
SERVICES, 


ULIC SUPERINTENDENT REQUIRED to take 
“exon bef wiys ved arta tome in Norfolk. | 
Applicants rast y tra 
Engineers, with e: en one in the supervidion and operation of 
slow speed steam: “ddvea: b hydraulic pumping engines, Lanca- 
hire boilers and accumulators, also in the maintenance of 
high- pressure mains, bydraulic cranes and general dock plant. 
Experience in the operati and ntenance of hydrautic 
packing presses and int i will be 
Salary £4-£5 per week, according to experience and ability. 
Applications from ineligible or low category men, stating 
age, qualifications and experience, a! and accompanied by co my 
ecent testimonials, should be forwarded as soon as possible. 


er eon | 











aomed “Hydraulic Superintendent” on envelope, an 
er CHIEF ENGINEER, 
ead Quarters, 


Northern Command, 
479 a York. 





UNIVERSITY OF DURHAM. 
Armstrong College, Newcastle- 
UPON-TYNE. 


Pamcirat: Sir W. H. HADOW, M.A., D. Mus., J.P. 
Actixa Paixcirat: Professor J, WIGHT DUFF, M.A., D.Litt. 





SESSION 1918-19. 
(Commencing 23rd September, 1918.) 





Departments of Mechanical, Marine, Civil, and 
Electrical Engineering, Naval Architecture, 
Mining, Metallurgy, Agriculture, and of Pure 
Science, Arts, and Commerce. 


Fu)! particulars may be obtained on application to— 
F. BH. PRUBN, M.A., Secretary, 
Armstrong Cellege, Newcastle-on-Tyne. 424 





Et London College 


(UNIVERSITY OF LONDON), E. 1. 


FACULTIES OF ARTS, SCIENCE, 
AND ENGINEERING. 


MEDICAL COURSE, 


in conjunction with the 


LONDON HOSPITAL MEDICAL COLLEGE. 


PRELIMINARY COURSE IN 
SCIENCE, ENGINEERING, AND AERONAUTICS 
FOR AIR PILOTS. 


Fees £10 10s. 
* Hostel for Women Students. 
Prospectus on application to REGISTRAR. 336 





[he University of Sheffield. 


SESSION 1918-1919. 
Vice-Chancellor: W RIPPER, C.H., D.Eng., D.Sc., 
M. Inst. rP. 


DEPARTMENT OF APPLIED SCIENCE, 
omens 
FACULTIES OF ENGINEERING AND 
METALLURGY. 
PROFESSORS IN THE DEPARTMENT. 
Mechanical Engineering W. RIPPER, C.H., i 
.Sc., M Inst, C.E., J.P. 


Metallurgy 
Mining 





Applied eT os Se. 
Mathematics L ; he 
hysics =. oan D.Sc. 

Chemistry . NED. .Sc., F.R.S. 
logy ;  FEARNSIDES, M.A. 
Electrical iting Ee H. CRAPPER, B. Eng., 

MLE.E. wy 
Civil Engineering .. J. HUSBA ae: -» AM. 
ont Cc. = tyseture 
GlassTechnology .. .. .. E. TURNE R, D.Sc. 


| 


The subjects in which courses of study are provided include 
Engineering, Potaliargy. Coal Mining, Applied Chemistry, 
pee pe mee Physics, Chemistry, Geo ogy, lass Technology 


fractories. 

The DEPARTMENT of ENGINEERING includes courses 
in Civil, Mechanical, Electrical and Chemical Engineering, and 
students specialise in one or other of these branches in the 
third year of their course. The Course in Engineering extends 
ever three years and prepares for the degree of Bachelor of 
Engineering ae ae or saat the Associateship of the Uni- 
versity ngineering. ial three years’ courses are 
arranged for Works’ pupils, a come to the University from 
works in Sheffield, or from other centres, taking six months’ 
porn = hag University, and six months’ practice at the works 


“The “DEPARTMENT OF METALLURGY includes (a) 
the Metallurgy of Iron and Steel, and (bj the Metallurgy of 
the Non-Ferrous Metals. The course in Metallurgy extends 
over three years, and prepares for the degree of Bachelor of 
Metallu (B. Met. ). or forthe Associateship of the Univer- 
bay! in M talluray. The retest of sod etc is on 


“the work of the DEPARTMENT UF COAL MINING 
includes a three or four years’ Diploma course, comet’ of 
six ne Ra the f_nicgeate and six months ata colliery. 

The TM OF AP PLIED CHEMISTRY Rvp 





Univ ersity of Birmingham. 





Sm OLIVER Longk, M. Se., ’D. Se., LL.D., F.R.S. 
Vice-Pancirat 
Sin WILLIAM ASHLEY, M.Com. 


ENGINEERING DEPARTMENTS. 
I.—MECHANICAL ENGINEERING. 
Cuanxce Proresson: F. W. A td RSTALL, M.Sc., M.A. (Cantab), 

M. a. SS 2 it. E.E. 
Lecrceer: R. C. TER, MM Se. (Vict.), A.M. Inst. C.E. 
Demonstrator : ‘Vaso nt). 
Lecturer on Macnine Deston: F. J. BROSCOMB, M.8c., 
A.M.1.M.E. 
ASSISTANT yt ren oN Macuine Desion: W. G. WISHART, 
IC, 





1I1.—CIVIL ENGINEERING. 
Brace Proressor : F. 1wernn (©. LEA, M.8¢., D.Sc, (Lond.), 
AM.LC.E,ARC 
Lecturer: W, NORMAN THOMAS, M.Sc., A.M.I.C.E. 
A.M.LM.E. 
Assisraxt Leere = a axp Demonsreators: ROBERT C. 
M.A.. M. 


M. BAL, and P. 
CHADWICK. M.Sc., A.C.G.I. 
I1l.—ELECTRICAL ENGINEERING. 
Proresson GISBERT Karr, M.Sc., D.Eng., M. Inst. C.E., 


Tns' 
Lectcrenr: E. J. KIPPS, M.Sc, M. Inst. F.E. 


Assistant Lecrurer anp Demoxsraaror : (Vacant). 


The FULL COURSES EXTEND OVER FOUR YEARS, 
and students who enter after ogres pepe o _— success- 
fully the examinations at the end of e will be 
ENTITLED to the DEGREE of BACHELOR MOF s SCIENCE 
in Engineering. 


THE SESSION 1918-19 COMMENCES ON TUESDAY, 
OCTOBER lst, 1918. 


For detailed Syllabus, with h full particulars of University 
Regulations, Lecture and boratory Courses, Fees, Scholar- 
ships, &., apply to the Secretary. 363 











University of of Birmingham. 


DEPARTMENT O. OF METALLURGY. 
Proresson : THOMAS TURNER, M.Sc., A.R.S.M., F.LC. 
Cecrcrer iN Meractocrarny : (Vacant). 

Assistant Lecrcrer axp Demonstrator : R. M. JONES, M.Sc. 


The course of study covers three years, and leads to the 
degree of B.Sc. in Metallurgy. There are separate courses for 
Metallurgists and Metallur, ol Chemists. Special attention 
is devoted to Iron and Stee per, Brass and Local Indus- 
tries; and to pre tion hey lonial and Foreign posts. 
Research and other Scholarships. 

For particulars apply to 

GEO. H. MORLEY, 
Secreta: 


(jase-Hardener.— Expert 
WANTED. iog to Carbon and iighcneed Steels, 
Hobs, Cutters, nen fra de eat Treatment of 8S Must a 
both theeretical a ractical knowledge. wee person already 
on pg hee ne work will be omiadge. Ro De stating age, 
experience and salary uired, to the nearest ae 


Exchange, mentioning “The Engineer” and number . 


(hief of Technical Department | Xe 


REQUIRED to institute and i sere same. One able 
to conduct metallurgical and ¢ elect zg: 
tests on and t includi nalyses of raw 
materials. B.Sc. bed * mye salary to suitable nS oc 
Peqmeneney. For work of urgent Nat 

rson 2 gaged on Government ork eed write a 
Box 702, Sells king Pog 168, Fleet street, EAC. 4. 6Wa 














Pra htsmen. — A Controlled 
on important igh priority — pork, REQUISE i sunvices 

Le sees gy ga in Ge' 
bret TRACER is also 


permanent to reliable 
m already on Ls gy weeks will be 


Employ App! pa Paating full iculars. nearest 
or aay change, mentioning “The “higineor™ and 
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raughtsmen.—Jig and Tool 
DRAUGHTSMEN ; TELEPHONE AFPARATUS 

ae tags aye nell DRAUGHTSMEN. East London Rural 
Distri y on Government work need 
treks “apply Ts ‘ion instance to your nearest Employment 
tating | ~— rege ont Staal “sh and 











| Coren a Technical Assistant 
REQUIRED urgently for Controlled Factory. Must 
have good toneral Engineering and Commercial experience. 
No one already on Government work will be engaged.—Apply, 
with full details, to your nearest ore eae Exchange, 
mentioning ‘‘ The Engineer ” and No. A’ 652 a 


Filectrical Engineer, Capable of|« 


vente SQUTRED of Diesel force ga and Gas P!ant totalling 
in State-controlled a 





1500 h.p., 
No cana prmeh on aE... work will nga; 
Applications, stating age, a and salary required, 
to made to your nearest Empl sag Exchange, men- 
tioning “* The Engineer” and No. A’! 617 a 





Epgineer- -Surveyor Required by |+ 
leading Insurance Company ; must have first-class 
Board of Trade Certificate ; ical knowledge advisable, 
and to be ineligible for militarv service.—Address, 640. “‘ The 
Eagineer” Office. 6Wa 








Se Mechanical Engineer 
(31) REQUIRES POSITION, Works pan aE 
— — production of Aero engines a speciality. Wide 
rien and. lates’ aor 
routine trom ¢ my estimating to delivery. Capable of | cointinen 
ll classes of labour and obtaining hignest results. Can start 
a omeedy. —Address, 615, ‘‘The Engineer” Office. 615 B 


Steelworks Manager’s Assistant 


WANTED, experienced in Coaverter Processes, Electric 
Furnaces, Moulding Machines, Repetition and General 
Castings, making Billets and Ingots of all classes of steel.— 
Apply, stating experience, salary uired, , and when free, 
to the nearest Employment Exchange, mentioning “The 
Engineer ” and number 601. No one at present on Govern- 
ment work will be engaged. 601 a 


Superintendent, with Real Ex- 


tw nihiag and ability in the control of labour and 














(founty Borough | of Middles- 


bt eed COMMITTEE. 

The Middlesbrough Education Committee INVITE APPLI- 
CATIONS for the following pont for TEACHERS in a Junior 
Techical a ee October, 1918. 

HEAD MASTER, h B. in Engineering. Salary £275 
to £300 (with £26 Wests increment ). 

ASSISTANT MASTER. with at least Inter B.Sc. qualifica- 
tions in Ph sng a — emistry. Salary £180 to £250 


ith £26 ent). 
ASSISTANT MASTER. ‘with at least Inter B.A. qualifica- 
tions in English and Mathematics. Salary £180 to £250 

(with £26 War increment). 

Applicants should state in detail their yg ee ualifica- 
tions and their educational experience in Technical School 
work. Form of application may be had on application to the 
undersigned. day for receiving applications, 3lst 


August, 1918. 
EMMERSON BECKWITH, 
Director and Secretary. 
Education Offices. 
Middlesbrough. 
= tose sain 


viola County , War Pensions ae 
TRAINING OF DISABLED SOLDIERS AND SAILORS. 
DURHAM JOHNSTON SECONDARY SCHOOL. 
a RLSCTRICIAN —Competent, INSTRUCTOR REQUIRED 


thorough practical oe of electrical equipment and be 
capable on pp ahaa and maintaining an efficient workshop. 


566 a 





eek. 
Applause, “ot with full particulars and copies of testi- 
monials, to be 
THE SECRETARY FOR HIGHER EDUCATION, 
Shire Hall, 
Durham. 
3ist July, 1918. 6104 


of ou’ > fg REQUIRED for the Aircraft Shops 

of a large nes ng Works | in the North of E England. 

Aircraft jon experience ad but not 

The position offers to a young and “really progressive man 

exceptional it-war seamieee ose whose experience is 

mainly repetition dairy quired, to a be bre sare le. Paceoae: 
experience and salary requi he nearest Em 

Bach “Th ” and num bet sea 

one at present on Government work need apply. 588 A 


Wanted, Draughtsman, 
accustomed oes Constructional Steel Work and Haulage 


Gears.—Apply. particulars of experience and sala 
quired, to HITE 2 and SONS, W: dees. ae A 


We anted, Experienced Draughts- 


MAN for Large Engineering Works, Manchester dis- 
trict.“ Used to general maintenance work, lay out of — 
building, &c. ; also general repair of inachines.. No one alread 
on Government bie will be engaged. State age, pen ne | 
and salary req —Apply your nearest Em eae Ex- 
change, qauing “ The Enginesr” and No, A’ 613 a 


Wanted pee Lees tell Fs 


SEED coped ct destgning 2 and Tools f 


cee one “The. Engindse™ and Ne No. 


Emploraent 
wae ap already on Government work need spply. 




















We anted, Sheerness District, 

good CIVIL ENGINEERING DRAUGHTSMAN for 

Government work, experienced in Surveying and General 

Building Construction. Ineligible. for general military ser- 

vice. aeary: ae per Ao ie ely. stating age, ~~ 
ence, a 

Box 278, Willings, 125, Strand, London. W.c. cE. e224. 


W anted, Thorough 
Mechanical DRAUG ma one General a in 


ing work in i office. Reply, 
and when at liberty” No — malready Lennon on 











Metropolitan | Borough of} * 


ELECTRICITY P ORPARTMENT 
The Council of the Metropolitan Borough of - 
Hdd iy APPLICATIONS from properly qualified men for 


of : 

ENGINEER IN bagel Ragney - £175 per annum, rising 
by annual increments of £ to £200 per anuum, plus war 
bonus of 203. weekly and 124 a “oe on earnin, 

The appointment will be subject to one wee ’s notice on 
ge ti tati ri d —_ bi i 

cations, stating experience, and accom: copies 
of (iirc nt fala, must be d Tto he 


—— 
Electrical Ei Engineer. Electricity Works, 35, F an 
Hammersmiti, W. 6, not later than Monday, 19th 
August, 1918. 
Candidates ore members of the Borough Council will 
be disqualifie 
Dated this th day of August, 1918. 
LESLIE GORDON, 
Town Clerk. 





Town Hall, 
Hammersmith. 642 


anted at Once, Works Manager 


for small Scientific Instrument, Ber penne in London. 
Must be thoroughly practical, and have had good commercial 
experience. Permanent position to the right man.—Write, 
tating experience and salary expected, 654, ** The —- 








rp vith ge at Ra reesee, to various b 
Coal Minin; ane et the Coal = Coke Industries. 

DEPAR' ENT OF G TECHNOLOGY pro- 
vie ‘ah a Disione course requiring systematic study of the 
science and ice of Glass ee os pa teal ‘or a period of 
three y and (b) Part er and § a special oo 

DEPARTMENT FRACTORIES provides 
wal setines oi inatrestion oe opportunities for research 
in problems connected with the application of refractory 
materials to industrial ses. 

The e LECTURE cou of all the Departments are oe ae 
mented by Practical Training in Laboratories, Worksho 
Foundries fully equipped for the egy of advanced sc! matite 
venching, invectigntion and resear: 

ime courses are arranged xo heareseech -_ desire to 

ost any of the regular cou 


‘ . special 
el Ci ,ES commence 2nd October, 1918, 
F The TECHNICAL LABORATORY COURSES commence 
2rd September, 1912. 
W. M. GIBBONS, 


186 Registrar. 








A/uminium Foundry Superin- 
La ager pote REQUIRED. Must be — 
——— and possess practical cxperience of the latest 
methods and up-to-date machinery. No others need apply.— 
—_- stating full particulars, Box 26, Osborne-Peacock 
, Ltd., County Buildings, Cannon: street, a 

A 


Government vet oe —- apply.—Address, in ice, 249, 
The Enginee: 249.4 





AS Larg e Aircraft Facto 


Edo REQUIRE several DRAUGH .. 

‘eubnie experience. Exceptional opportunities offered 

bys ore one engaged on Government work or 

tg more than 10 miles raed need write to Box 650, Sells 
Ltd., 1¢8, Fleet-street, E.C. 4. 415 a 





Praughtsman (Lady) Wanted as 


STANT in Drawing-Office of Engineering Estab- 
lishment in Blackfriars district of London.—Address, stating 
qualifications and experience, also wages required, to 524, 
** The Engineer ” Office. 524 a 


[raughtsman (Mechanical) Re- 


QUIRED IMMEDIATELY for Office in W. London. 
No one already engaged on Po Rg a work or residing more 
than 10 miles away need apply.—Write, stating age, yh 
tions, and salary required, to 661, “* The ‘Engineer’ Uffice. 





A 





[raughtsman Requ uired by Firm 
of London hrs — rite, stating age, salary, 
and ap to + 60, Gibbs, Smith and Co., 10 
High Hoiborn, W.C. a 591’ a 


i “The No. A 


aughtsmen.—Several Vacan- 

are available for men with knowled, ood 
ee a and with Structural Ex) ence. Age, sa 

full details of experience should be given a4 

a applications, which must be made through your nearest Em- 

ent Exchange, quoting “ihe Engineer” and No 

fetes No one employed on Governasent work = en- 











irst-class Draughtsman Re- 

QUIRED (also one JUNIOR DRAUGHTSMAN) with ex- 
perience of Diesel or Semi-Diesel Marine Engines and their 
——— es. No one on ps seal work will be engaged. 

te age, experience and sa! lary required. .—Apply.your nearest 
iemploy ment Exchange, quoting ‘The Engineer” — No. 


A 





ood Mechanical or 
STRUCTURAL DRAUGHTSMEN and sos 
QUIRED for Aeronautical work with leading firm in Northen 
district Previous aeronautical experience desirable, but not 
essential —. ply. stating salary required, with full particu- 
lars of technical training and practical experience, your 
nearest a pes Exchange, yw “The Engineer ” 
and No. A5828. © person on vernment work “- be 
engaged. 6l6a 


) 

.) unior Draughtsman or Tracer 

WANTED, capable of getting out quantities for Air- 

craft Spares. State salary required and full details. London 

district, No person =e on Government work.or re- 
siding more than ten les away need apply.—Address, 659, 
“Tne Engineer” Office. 659 « 


Mechanical Draughtsman 


NTED, with high-grade experience on Ney x, Auto- 
matic Machine Work, Jig, Gauge and special tools. Good. bane 
gressive, and permanent position to suitable applicant.— x 
621, Smith’s Y emer Agency, Ltd. 100 Fleet-street, 
London, E.C. 4. 547.4 


Steel Works Draughtsmen. _ 


THREE REQUIRED for large Sheffield Steel Works. Good 
General Mechanical, but not necessarily steel works experi- 
ence, essential. Good sal salary and prospects to suitable men. 
Fersannnce: State full ‘particulars, including age and salary 
expected.— Address, 501, “ The Engineer ” Office. 501 a 


= | Tracer (Girl) Wanted, with Some 


rience, for Engineer's Office in country dis- 
trict of Shropshire. Good wages to suitable person. State 
full a No person already on Government work will 
be engaged.—. pply vo-3 your nearest rom “geo Exchange, 
mentionin arin ineer ” and No. A57 528 


Wanted for Locomotive Manu- 


‘ACTORY in _- Sacre, POCEE As for 
ccustomed Work. No 
person Pos employed aon Government work will 
ed.— Applicants must a) PP tne Ene their nearest Employ- 
— Exchange, ” and a 
A 


iiecdamaie —Man Wanted to 


TAKE CHARGE of Generating Plant in General 
Devartmental Store. ust be accustomed to Gas Engines, 
and with Lame of Electric Wiring prefe: Permanent, 


discharged man (Navy) referred.—Apply, 
MANAGING 1 DIRECTOR Bright’s, Ltd., urnemouth. 


a 


Exgineer Charge Hand Required 


for Paper Mills, Controlled. Must have reviou: 
electrical ex perience. ‘Capable of TAKING FULL C ARGE 
of Alterations and some Knowledge of drawing. Permanent 
situation for reliable man. Send copies of testimonials and 
state salary required. No one already apes upon Govern- 
ment work neal apply.—Address, B02 “ The Engineer” _— 





























Forge Foreman Required, Ex- 
joer nto ae Ag capable, for Forging Gun 
as a hea 5 steam-hydraulic plant. 

Head “aleeny @ emp io ed upon Government 
a will be sagaged— Applicants i oat tapply to their nearest 
Employment and 
number 621. 621 AL 


n| (Jontractor Requires Experienced 
COST OF WORKS CLERK, accustomed to public 
works.— Write, stating age, experience and salary uired, 
793, Chester-road, Stretford Manchester. 18a 


(Jontrolled Establishment in 


London area eee the SERVICES of an EXPERI- 
ENCED saelgies _ CLERK, a ble. to supervise staff and 
having Pp of latest d and railway 
routiue. alee Yor suitable man. No person em- 

loy ed na ty yp = a than 10 ame away eat 
engaged.—Apply, s ng ualifications and sa! uire 
612, “ The Engi inca” Office. . aie “ez 4 


ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 


are obtainable through 


WHEATLEY KIRK, PRICE & CO.,, 
46, Watling-street, LONDON, E.C. 4; 
Albert-square, Manchester ; 

26, Collingwood-street, Newcastle-on-Tyne. 























Praughtsman. — Wanted, an Ex- 


PEh:ENCED DRAUGHTSMAN for a Machine Tool 
—— specialising in ‘Lathes. Knowledge of Jig Design 





Broadly Trained Young Com- 


MERCIAL ENGINEER REQUIRED Sales Sore ot of 
e Engineering Firm, with a View to promotion. Knowled 
nternal combustion engine trade desirable. Exceptional 

opportanity for right man, Will those who do not 

these qualifications refrain from making application —Address, 
stating in confidence full particulars, &c., Box 30, Osborne- 

Peacock Co., Ltd., County-buildings, Cannon-street. Man- 

chester. §78 a 





Permanent situation for a good man.— 
‘Apply, giving full particulars of experience, age, and salary 
required, to the —ae eyes Exchange, mentioning 
“The Engineer” and : No one at present on Govern- 
ment work will be rosie i 555 « 


raughtsman Wanted Imme- 
DIATELY. Building Construction. Government 
work, Full particulars,— Address, 634, “ The menaced” ens 








Fineering Businesses.— 
ani0us OPENINGS tor PRACTICAL MEN with 
£5000 upwa: Tee ony supplied to such by wre Y 
KIRK, PRICE and CO., 46, Watling-street, E.C. 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &«.. 
Pagns IL, IIL, 1V., XC, 


Numerical Index to Advertisements, 
Paes LXXXIX, 


ee 








li 





Ave. 9, 1918 





THE ENGINEER 
































— 
> _ —= 
anted by a Firm in the Mid-| Wi ae ony iat re or Sale,— or Sale or Hire EF 
LANDS engaged on Aero Engine Production, IN- ION ENGIN vilterc vey eer MILL, by G, an RS 5 0 sell 8, ectric 
SPECTORS, SEITEOS nS-UP; P. and z c and other Pe ea yey BF — 8in. admits between standards GIN Bie Pe rR is DORE. STEAM 
> _ . ', 3 
== aout carte, on 5 oon A fy Cyril ae épgiring the dcx snout RADIAL DRILLING MACHINE; . P ns —s TOOLS of eve description j Feasonabl 
“Th uith, din. spi 7 , 8, 
nearest Employment Exchange, mentioning e iagincer” Time Wanted. alk sae. ined TAL. DRILLING MACHINE, oy treet, London, B.C. Tel. : City 3938 14 we 





Wanted, Template Maker and 


PLATER for pm Structure work, &c, by firm 
on Government work. Nobody employed on 
ged.—A pply to your nearest 
and No. 

556 «a 


employed 
Government work will be en: I 
on Exchange, quoting “The Engineer” 





river (Experienced) for Gas 


Suction Engine Piant, Motors and Oil Engine. No one 


on Government work or living more than 10 miles away. State 
age, reference and salary requi 
Ad dress, 64 “The Rrigineer” ” Office. 641 a 


ool Makers, Univers al Millers, 


GAUGE MAKERS, TURNERS, PRESS TOOL 
MAKERS and JIG MAKERS REQUIRED. Up-to-date 
works, rural district East London. No man engaged on 
Government work need apply. —Apply, in first instance, to 
your nearest Employment Exchange, stating age, experience 
ana No. Asei, required, and mentioning “The Engiaeer” a 

0. A 


‘Advertiser. (40), Disengaged End 


of August. Shops and te-hnical training. Varied 
drawing-office and works experience in general ee _ 
Address. 6 637 “Th “The Engineer” Office. 637 1 


? Ee ineer (46),18 Years ’ Superin- 
NDENT and Works Manager, varied office and sho 
perience on general and repetition work, SEEKS SIMILAR 
me SITION as permanency.—Address, 656, “The a 
Office 


Erecting and Maintenance Engi- 


NEER (discharged); gentleman, public school. 
years’ experience of machinery, mining, steam, wood istiliae 
tion, nitrate, electrical, at homie and abr-ad. Capable of taki Good 
entire respo Snsibility of work and control of labour, 
testimonials.—Adiress, 665. “‘ The Engineer” Office. 


rench Mechanical and Marine|*% 
ENGINEER, 33, with five years’ American experience in 
production dept., inspection, D.O. and gee and sai: =4 
date in modern manufac‘uring processes, good des meres 
DESIRES RESPONSIBLE and P RMANENY POSITION. 
—Address, 662. ‘‘ The Engineer” Offic2 662 B 


N echanician, Fully Experienced 

in the manufacture of scientific instruments and light 
engineering, Reyuires Position where initiative is essential ; 14 
years’ wide experience.—Address, 565, **The Engineer” ae ge 

















ep resentative, London. —Ener- 
ake ENGINEER, invalided Army, with Office and 

Staff w restminster, would ACT for FIRM of ENGINEERS in 
Government work Extensive experience Ministry of Muni- 
tions, Air Board, Finance, and all matters relating to Govern- 
m221t cytracts — Address. 647,“ The Engineer” Office. 647 B 


W orks Manager Desires 

CHANGE. Thoroughly conversant with organisation ; 
labour; intensive production. Excellent references. —Firms 
requiring a capable man are invited to communicate in confi- 


dence to £57 *‘ The Engineer” Office. 657 » 
—— 


Works Manager Desires Similar 


or Executive POSiTi! 10N as CHIEF DRAUGHTSMAN 
Superintendent, Organiser, or Assist. Works Manager with goo 
firm. Speciality design, layout and tools for aero or general 
munition work; methodical and tactful. Free immediately. 
—Aidress. 581 ** The Fngineer ” Office Ss B 


Mazaging Director Required for 
Stamped Brass and Metal See E Renre 
Birmingham. Must be capable TAKE ENTIES RG 
OF WORKS ; can invest up to £2000. Good opportunity ri 
right man. —Address, 553, “ The Engimeeér” Office. 555 c 


Partnership Offered to Esploit 
patented Devices indi 

‘Aircraft industries. qoagteet, Ey” pe given ¥° 

Engineer with permits and plant with imfiuénce at Admiraliy 

= War Ofice.— Principals only write, PATENTEE, 18, 

Dalling-road. W 666 


Portland Cement. — Practical 

Man wishes to hear from Gentlemen who could interest 
themselves financially in a projected post-War New Works,— 
addres 625. $ Tha Mrginece” Uffe >. 626 


a 

Ag gencies Wanted for Scotland, 
for ENGINEERING. IRON and STEEL GOODS; 

splendid connection throughout Glasgow and West of Scotland 

with cazineers,shipbufiders, fouandriés, factoriés, &c.—Address, 
628, * ‘The Engineer” Office 628 » 


Manage r of Important Works, 
tin Naples twenty years. commencing on he 
own account, DESIRES REPRESENT first-class houses — 
Address. 522, “The Engineer ” Office. 522 p 


See Agents Wanted for London, 
Sonth Wates, and other for infatlible POILER 
PO@.—Apply, ECLIPSE BOILER COMPO. Cé., ° eat 


bade. Bristol 


Large Firm of — in 
A HAVE sn, OPENING Paul 


eourse to ielade both. Wotan 's and op 
19. “ The Engineer” 108 


[ 2st. C E., Inst. Mech. E., B Sc., 


and all ENGINEERING EXAMINATIONS.—Mr. G. P. 
KNOWLES, B.Sc., A.M. Inst.C.E., &c., personally PREPARES 
CANDIDATES, either orally or by correspondence _—— 
of successes during the t twelve years. urses can be 
commenced at any time.— -Victoria-street, Westminster, s r 






































Poumon, Kuyineeriug ‘Lutors 
Postal pai 9t in Mechanical Engineering, also A.M.1 
cE, and AM.IME. Introductory Course in Engineering 


\ STEEL *ROOF PRINCIPALS, 18ft - 20ft. span. 
Must be in good condition.—Address, 485, “ eer as i 


Office. 
‘ , 
Wanted, V..e 3-Ton Hand Power 
LOCO. JIB CRANE. 4ft 8sin gauge, 18ft. radius. 
Oae 3 ton haad power FiXED JIB CRANE, 24ft. rad.us 
Gae Horigontal Power SCRKAIGHTENING PR#SS, suit- 
able for dealing with channéls I2in. dee 
O1e CHUCKING LATHE, to swing 4 0 48in. 
400ft of 751b FLA-BUTTOM oe with one turnout,— 
Address, 618, “ The Engiveer” Office. 618 F 


anted, Une or Two Second- 

HAND TURBO BLOWERS or. BLOWING 

GINES, 10 000 cb. ft. upwards, 6 to 9!o., similarly for 15 lb. 

prassare —Furtner particulars, address 666, * * The ——— 
Office 660 F 


Wanted, Portable Steam Engine, 


bout 14 N.H.P.— LANGFORD, 20, Bxeter-road, 
Weston-super-Mare 663 » 


auted, Power-driven Guillo- 


“ee capable of shearing up to gin. plate minimum 
lo Stste price, maker's name, and where can bé seea.— 
P CRT on ME AIRCRAFT CU., Huntingdon 464 F 


Wanted 400 to 500 Second- 
HAND SLEEPERS. Give size and price with other 


patticulars.—Address, 635, “‘ The Engineer” Office, 635 ¥ 








ics and —254. Oxford-road, Manc! “A 
anted, Four Second-hand 




















A Retordet 
pm | Sup sited Od wi eT be send. eae EB oa 


Nuillotine — Wanted, Power- 


driven A tatty to tag plates Sin. rip up to 
4 Es —F condition. 

RTRe out fe AIRORAPT CO mite Hasitingdon. 
TN 


Time Recorder, 128 New 
Paci Te Tebhotteted ter et ee 2 


A 











Vacuum Solvent Recovery 
PLANT (by reputed maker) FOR. SALE, complete 


with air pump, condenser, receiver, and piping, &. Internal 
Qimensions of vacium chamber approximate 20ft. 10in. by 
9ft. wide by 4ft. high, Pig heated to 200 deg. Fahr. Heat- 


ing plates arranged for working steam pesaire S0lb. per 

sq in. Chamber fitted with doors at ends and sides, well 

ageed te. to retain heat. Surface condenser dbout 2ft. internal 
jam 

RECEIVE galvanised mild steel tank, 3ft. diameter by 
3ft. high, ca; a, 130 gallons, approx.; complete with all 
necessary fit*: 

This chuipment cap obtain a vacuum of 25in. in about 10 
minutes, barometer Sin., and under working conditions 
maintain 27in. vacuum Particularly suitable for recovery of 
Naphtha or other volatile matter. 

Farther particulars, address 651, “The Engineer” oo 





Begshaw’ sWrought Iron Pulleys, 
used in Government department. es the s 
and best in ae market. a deliv 7 pte 


on 
Tropes ani oe free —J. a 


a Hire, Pimps s and Well. 


G TOOLS for cosinor “1% Wells, &c. 2ir 
catch HARDS an 5 OPper Sane 
} Bag tae, S.E. Telephone No! its 


FOR IMM EDIATE ‘SALE. 


ELECTRICAL PLANT. 
TWwo 700 K.W., 500 volt D.C. GENERATORS, by Siemens. 
Built for Turbioe drive. 


MACHINE TOOLS. 
V. and ¥ PLANING MACHINE, to plane 20ft. x 18ft., 
direct motor-driven Vicker's drive. 
Double st standard HOKIZONTAL BORING and DRILLING 
MACHINE, — dia. spindles 3jin., travel Sin. 


Makers, SI 

HORIZONTAL BORING and DRILLING MACHINE, Sin. 
dia. spindle With 3éia. travel, reverse on spindle. 

Powerful TREBLE-GEARED 8.C. LATH swings 7ft in 
oS a tool rests, two saddles, takes 25ft. between 


a8: and S.C. LATHE, l8ft. bed. 


AUTOMATICS. 
FIVE Pay yen men F pe ynedetel +g LATHES, take bars 
np to 2in., complete with. accesso! 
Gisholt COMBINATION N ANGLE TURRET, hollow spindl, 
takes 34in. bar, condition as new. 
Ward FLAT TURRET, 8ft. bed, Sin. 


spindle. : 
CRANES. 
20- ane aS CRANE, by Jessop and Co., 10ft. Sin. gauge, 


eam. 
3 = LOCO. CRANE, 10ft. Sin. loco. gauge, 70 Ib. steam. 
Very suita on for wharf. 
STEAM WINCH to lift & tons. Absolutely new. 
for aligwag ¢ or snivage work 


chea| 








Sin. 8 


centres, 2gin. hollow 


Suitable 





Apply to to— 
£| MURRAY, McVINNIE & CO., LTD., 
MAVISBANK QUAY, GLASGOW. 627 « 

Fr Sale :— F ai 

BAe # +. gt td ty Fests iia. ds 

1 Bm 

es mre ia NDEN @ ENGINE. oy eyhinder 20in. 
vgs on int 1g Oy ke, 
ited “Barkers and and Ce. [= od 

Fe +: CTA SEAM TUBE and 
Co. co.. Plume-street, 47 « 





For Sale :- — 


ONE 1500 K.W. TURBO ALTERNATOR, 
2-phiasé, 2000 volts, 50 periods, by C. A. Parsons. 

WILLANS-PARSONS STEAM TURBINE and 
nine E.W.. Pr ke 300 Ib. to sq. ie 
condensing plant, ag oe Pfeny rou note, ivy axciter, ales &e. 

PARSONS TURBO ALTERNATOR, 300 K.W., 
2-phiasé, 2000 vo 

ONE WILLANS RECIPROC ATIXNG STEAM 
ENGINE, direct coupled to Westingh . 
rator, 200 E.W.. 360 r.p.m., 220-250 vite, with surface 
condensing plant, air and circulating pumps. 


ONE INGERSOLL AIR COMPRESSOR, 12in. 
Gee air cyl. 14in. dia. x 12in. stroke. Capacity 


ONE SIROCCO FAN, 3éim. dia., bevotwape I Type. 
Capacity 31,000 cub. tt. per min. For 


ONE GALLOWAY BOILER, 


80 Ib. pressure 
ONE VERTICAL BOILER, 8ft. high by 4ft. 3in. 


dia., new fire-birs and chimney. 


R. H. LONGBOTHAM & CO., Ltd. 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel. : 44 Wakefield ; 867 Newcastle. 
Tel. Add.: “ Engineer, Wakefield.” 


28ft. ty 3 7it., for 


ibe 





ls and F r, Sin. * 7ft 
Two Wail Wat TAL DRIL ing. MACHINES, by Loudon 
, 2din. m. spindles, 5ft. radiu 
One SLOT. DRILLING MACHI NE. by Kendal and Gest, 
work-table 26 by 154in. 
One Powerful 250-Ton VERTICAL HYDRAULIC 
py PRESS. 
One ial DU PLEX PLANING. MACHINE, by 
suitable ‘or oe pinning s witches and crossings two at a time. 
WCUTTING LATHE, oin. centres by 6ft. gap 


One Player's PLANISHING HAMMER for jin. thick 
copper. 
One Renble- pod e PUNCHING and SHEARING 
ee 


a i y 
ste ak y “ym, PUNCHING and SHEARING 
IN on wheels, gaps 12in.de - 
“<— VERTICAL MILLING MA celal’ by Smith and 
—— — a suede, 24in. circular work-table. 
ple-spindle Aptomatic BOLT: SCREWING 
MACHT E ‘with 15 sets Tr oa m 4 to 
e 4-spind'e NUT-TA NG MACHINE, spindles 3fin. 
diameter, fitted with =~ yy, vices will admit 6in. 
diameter. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 49 ¢ 


Fr Sale.— 


Powerful Horizontal Belt-driven TWIN AIR COM- 
ESSOR, capacity 985 cubic feet. 
= Powerful Say eh Horizontal Straight-line Steam- 
driven AIR COMPRESSOR, capacity 5780 cubic feet. 
One Horizontal Steam-driven AIR CUMPRESSOR, by Lar- 
muth, capacity 280 cubic feet. 
wo Steam-driven ALR COMPRESSORS, Class “ B,” by 
Schram, capacity of each 282 cubic feet 
One “Ingersoll” Steam-driven AIR COMPRESSOR, 


capacity 285 cubic feet 
One “ Worthington” Steam-driven AIR COMPRESSOR, 


€ 5 cen 109 cubic feet. 

Four “ Flottman” Air Hammer DRILLING MACHINES, 
an somapiae nee § Ms set of Six Drills, Air Hose, Air ‘lap, 
Unions and Connect 

RIDDEL and CO. 50a 


Hulse 





40, St. Encch-square, Glasgow. 





Fer Sale :— 
C.I. Fo a aaceara 4ft. by 4fc. by lin. thick, with 
un ipa 
itto, ott by 2tt. 6in. by lin., without 1 
5 High-pressure ATR RECEIVERS, 23nt by Oft. by jin. 
thick, triple vavatedl; one Ditto, 26ft. by 3 all tested to 


2h ee 
ANNEL BARS, Mg Sft. long by 4in. by Sin. sectfon. 
22 Pairs < WRSELS © d AXLES, with outside journals, 


4ft. > m. teak centred wueels 3jin. axles. 
N Wew STEEL BOILER or TIMBER TROLLEY, 
22ft 10in_ b:; by Ste 4in. wide, steel framed, 12in. wide wheels, 


eqaal to ton loads. 
Yo NEW STEEL jin pee each 28ft. long by 4ft. wide by Sft. 
7 by oy fin. vaice. valk. YT sta 
GE TANK, ~~. ~ os, by 6ft. 24in. diam. 
“ in thick. wah = removable end. 


GEO. COHEN, SONS AND CO,, 
600, Commercial-road East, 
London, E. 14. 1 


For Sale, a Few Tons of Good 
iC! 





IRON BOILER PLATES, also CAST and WROUGHT 
SCRAP. Best offer in truck, Bugle Station (G.W.R.), Corn- 


Repty, P. SMITH’S BOOKSHOP, St. Austell. 658 « 


For Sale, a New Sulzer-Uniflow 


ENGINE tad JET CONDENSER for 140-1501b. pres- 
600-800 K.W. ase Alte 





sure, coupled to a three-ph rnator and 
Exciter, cycles, 3000-3300 aw 136 revs. per minute.—For 
. ANGUS SCOTT and PART- 


full particulars apply to WM 
NERS, Consulting Eagineers, 102, St. Mary-street, —— 
a 


Fes Sale, Cornish Boiler, 50 lb. 


working pressure, 16tt. f 245. 
TS CHARLES WELLS i. 


For Sale, Electric Generatin 


SET, comprising high-speed pig tara ENGIN 
150 lb. steam pressure, coupled direct to DYNAMO, a volts, 
180 amps., 450 revs., D.C.—-ANDREW BAXTER, Oca tbridge. 
* A) 
pus | Hor $ Sale, F mf 
high by aut, dia. paratle 


uires slight re air bottom 
set ropistoro TORNSTILES. 








6 


Cupola, Soft. 


tapering to Ht. at to 
Riv EN Norton's ft 
atticeriveted gia he ION, 





19ft. by 2ft. by 15in. Roo engine-driven 
BLOWER, with 7in. delivery.— ETHERELL, Zetiand-road, 
Middlesbrough. 568 c 





Fe. Sale, in Good Condition, 
3 KEITH’S HOT-WATER SECTIONAL BOILERS, 
capable of heating 3500, 4200, and 5000 lineal feet -f 4in. hot- 
water pices rEtS, tively. 


Also, one pair of FAST AND 

LOOSE PULLEYS, 8lin diameter, Min. face, 4in. e, 
snitable fur 100-horse.—Address, 6H, “ Thé Engineer ” rey ce. 
¢@ 


For Sale, No. 20 Horizontal 
SINGLE CYLINDER ENGINE, Chass D (Robey and 
Co., Ltd. Lincoln). na pony of + agama l5in., stroke cf 
piston 30in . revolutio ns 80 per mina 

vos ‘a JOHN CONDON and Sox, actiouiens and V; b-- yr 


or Sale.-— Une High-class 
BURRELL 10-TON ROAD ROLLER; new 1915; perfect 
OW ATER-CART, fitted 


first-class order. 
nd new 8H P. PORTABLE ENGINE, iron wheels, by 








with Sprayer, Pump and Hose, in 





WROU GHT oy CHIMNEY, 36ft. long by 2ft. dia, 
with strong plate ba 
6 Cons So.i1- “trata. SWEDISH STEEL TU a néw, 4in. 
— — dia., gin aud 3-l6in. thick. lo /0ft ler 
ms mee vores STEEL TU BES, 14in, dia , Zin. 
thick. 20ft. lon 
Addre.s, 594 * The Engineer” Office. 594 @ 
ty ” 
Fer Sale, One New “ Fox 


round héad MULTIPLE SPINDLE PRLL. 
Ltd. wee 


2%n 
with 12 spindles 14 diam.—F. PRATT and Cu, 
Tronwuiks, Halifax. 


Fer Sale, Second-hand Parkinson 
No. 24 HORIZONTAL MILLING MACHINE Bin, 
x Gin. X l6in.—F. PRATT and CO., Ltd., Eagle Lron work, 

448 


For Sale, Suction Gas Pant cu. 


Ong 140 H.P, SUCTION GAS ENGINE, 
two péodtcers, so as to work da) sad nig ght. ede nee with 





Ma dé by Grice, 


of Scotland. In first-class wor! Full particulars 
ope plication oe — WATFORD Mf MANUF Abr RING 
., Detectaland, Watford. 


38 o 


ngine, 100 


oF sti Bias 
ing 


Fer Sale, ‘Steam En 


pa a. ~~ bony focussed, Cs Com —y 


ma! 
DHINE; a orking Rg sin Teste —FIE! 
and PLATT, DING 


td., Gloucester 


For Sale, Three Machines for 


Coste R, ize are BA 
RTH, Prog Bridge. 049 « 


°F Sale, Three-Throw Well 
PUMPS, for well about 100ft. deep, 4000 gallons per 
“Ditto ~ well a deep, duplex pumps, gearing, crank. 
ohatee pel Th 
HIR Vertical gh ptt meth and Borehole 
BOILERS, 


CHES, HOISTS, HEAVY 
BLOCKS and LIFTING TACKLE, and general Contractor 








PLANT. 
A. C. POTTER AND CO.,, 
Engineers, 
Sp 3049 Lant-street, Borough, 8.E | 





For Sale, Two New Pete 


Russel! Gas. FORGES, each with openin, ~~, 
tue. high, and l5in. deep, with burner on top.— 
tity and SONS, 11, Queen Victoria-street, B.C. 


Fer Sale, L 4ft. by fe 


by 2ft. in. PLANE 
18H. P. CROSSLEY Gas ENGINE, with all ne 


eg 

1 Baral CUTTER | GRINDING MACHINE, 

1 BORING TABLE, 7ft. by 3ft. 6in., with 8in. headstock, 
se 8 with elevating table and countershatt. 

1 6in. HEADSTOCK and mee ATING TABLE. 

2 Sin. BORING HEADSTOC 

a 9in. SURFACING and BORING LATHE, with special 


rwAddvess, JAMES ARCHDALE and CO., Ltd., Manchester 
Works, Ledsam-street, Birmingham 497 


~ 
or Sale, 200 K. V.A. Generator, 
3-ph ‘se, 500 hgelte, 50 cycles, 333 R. P.M. ; 50 b.p. SLIPRING 
0 ., 200 volts, 50 cre les, 2 ~~ af 
SQUIRREL CAGE MOTOR. 720 400 ¥ 
3-phase.—HERCULES ENGINEERING co., ha 
mouth-street, Leeds. 


(jenerating Sets, D.C. 


oo 500 K.W. Willans-E.G.C., 420-500 volta. 





Cin 


essary 











One 200 K.W. Allen. Parker, 460-500 volts. 
180 K. W. Anderson-Mavour, 220 230 volts 
One 160 K.W. Belliss, G.E.C., 460-500 volts. 


TURBO win fe A.C. AND D.C 


One 1000 K.W. A.E.G., 500-volt, 50-cycle, 3-phase, with con- 
densing plant co! oo oe the whole equal to new 

Une K.W. ns, 460-530 volts, with condensing plant 
complete. 





All the above are ready for immediate despatch. 
Apply, FRANK GILMAN, 
TIeH ans HILL, RIRMINGHAM 4 
500 K.W. Steam Generaung 
SET, Triple oe on, agian, coupled to Westing 
house Multipolar Generato volts D.C., for prompt 
delivery.—HARRY H. GARDAM and CO., Limited, » Bale. 


The WELOLG&SS STEEL [UBE CO., La., Birmingham 
Telegrams: “ Weldiess, Birmingham.” 

St Bak « Sele Ee Tone « tie 

Hydraulic Work, Boring Rods, &o. 


TRADE (WELDLFSS MARK 


S.B.G IRON 


& STEEX. Bars Plaves & Sheet. 


STRINGER BROTHERS, 


WEST BROMWICH 


Cast lron & G.M. Gocks 
For GAS, STEAM & WATER. 


ik 


BRITISH STEAM SPECIALTIES 


Wharf Street, . EICES!' ER. a. 





ae 

















DRILL CHUCKS. 


PRATT’S POSITIVE DRIVE. 





Capacity, # #, “3%. 


Also PRATT’ $ In Improved Friction. 
Capacity, 3°, #. 4”, 3”, 1’. 


SE L 





IN STOCK. 
JACOB'S. 





Capacity, 42°, id Teer it 


GREENFIELD Capacity, 3”, 4’. 
Ditto. Morse taper or 4” round shank 


SON 


Engineering Co., Ld., 
Queen Victoria Street, LONDON, E.C. 4, 











SIMPLEX CONDUITS 


The Pioneer System. 
Makers of all kinds of 
ELECTRIC LIGHTING SUPPLIES. 


SIMPLEX CONDUITS, Ltd., 
Works: Garrison Lane, Birmingham 


J. W. JACKMAN & C0., L” 


Veican Works, MANCHESTER. 


FOUNDRY PLANT 
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THE WATER SUPPLY OF NEW YORK. 
No. I. 


We have on many occasions referred to various 
portions of the new works which have been carried 
out to increase the supply of water to New York and 





the surrounding districts, both during construction 


very copious extracts, frequently quoting verbatim, 
and from it, too, we have reproduced the engravings 
which illustrate our article. 

To commence with, we would draw attention to the 
map given in Fig. 1, for it shows not only the old 
source of supply, but also the extension put into 
service not long ago, and the further extension, which 
will take some seven or eight years yet to complete. 
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Fig. 1—THE WATER SUPPLY SYSTEMS OF NEW YORK 


and when they have been completed. Necessarily, 
however, these references have been made at 
considerable intervals of time, and our readers may 
have had some difficulty in forming a comprehensive 
estimate of the scheme for which an appropriate 
epithet is “‘ vast.” An opportunity has now occurred 
to condense the whole undertaking into one connected 
narrative, for Mr. Alfred D. Flinn, Deputy Chief 


(West Basin E/§90 Top 20 obove flow line + ot 
Lost Basin £1587 yond : 


Flow line 
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Fig. 2—TYPICAL CROSS SECTION OF ASHOKAN EARTH DAM 


Engineer to the Board of Water Supply of New York 
City, recently read before the: Worcester Technical 
Club a paper in which the whole subject is reviewed, 
and the following article has been prepared from the 
reprint of that paper, which was delivered in the 
house of the Engineers’ Club of Philadelphia. The 
paper was published in the March number of the 
Journal of the latter club, and from it we have made 





Until the first of these extensions, by means of which 
water from the Catskill Mountains was brought into 
the city, was completed, the supplies for the boroughs 
of Manhattan and the Bronx were principally obtained 
from the Croton River, which was originally tapped 
for that purpose in 1842. The amount of water 
obtained from that source was increased from time to 
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boroughs of Queens and Richmond got theirs from 
local wells, mostly owned by private water companies. 
In time, however, owing to the occupation of the 
various catchment areas by growing communities; 
some of the smaller sources of supply became 
unsatisfactory. In other cases, the quantity of water 
was not sufficient to meet the increasing demands of 
rising populations. The population of New York 
City, for example, has of late years been growing at 
the rate of no less than 157,000 persons each year, 
and since eath person is supplied with about 100 
U.S. gallons per day, each year saw an increase in 
requirements amounting to some 15,700,000 gallons* 
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Fig. 4—-OLIVE BRIDGE DAM--MAXIMUM SECTION 


of water daily. The quantity obtainable from the 
Croton watershed was eventually exhausted, and at 
one time it seemed possible that New York might 
have to face a water famine. Fortunately, however, 
fears on that account proved to be unfounded. 

The Catskill scheme is not only of great magnitude ; 
it also required considerable daring, not only in its 
inception and acceptation, but also in its carrying out. 
It was determined that the new system should furnish 
as a general average the enormous quantity of 
500,000,000 gallons per day. This volume, as Mr. 
Flinn explains, would be represented by the quantity 
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Fig. 5—ASHOKAN DIVIDING WEIR AND BRIDGE 


which would flow in a channel 50ft. wide and shoulder 
deep, with a speed equal to that of average walking. 
It was found that half the quantity desired could be 
procured from Esopus Creek, above Olive. Bridge— 
see Fig. 1—and the other half from Schoharie Creek, 
above Gilboa. The areas within the watersheds of 
these two sources are 257 and 314 square miles 
respectively. It was determined to develop the 
Esopus portion first, and for this purpese it was 
necessary to form a reservoir by building a dam across 
the river at Olive Bridge. The reservoir so formed 
has been called Ashokan. It is a huge body of water 
which is almost as long as Manhattan Island, being 





time by the carrying out of additional works, 


EAST BASIN 








regarding which we may refer our readers to our 
issues of September 15th, 1899; November 9th, 
1900; May 5th, 1905; April 12th, 19th and 26th ; 
and May 3rd and 10th, 1907, in which we discussed, 
not only works which were actually carried out, but 
those which were proposed as well. In pre-Catskill 
times, Brooklyn obtained its supplies from wells and 





ponds in Nassau County, Long Island, while the 








12 miles long, and having a shore line of 40 miles, 
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Fig. 3-ASHOKAN {WASTE WEIR SAND SPILLWAY 


while its capacity is 132,000,000,000 gallons. The 
main dam at Olive Bridge was built at a point where 
the Esopus Creek flowed through a recky gorge 
40ft. to 50ft. deep and. 200ft. wide. The dam, the 
maximum section of which is shown in Fig. 4, is 
23ft. thick at its thinnest part, and 240ft. high. To 


* Throughout this article gallons represent United States gallons. 
One U.S. gallon = 0.833 imperial gallon. 
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extend the main dam, which was of masonry, and to 
fill in natural gaps in the sides of the reservoir, about 
five miles of earth dams were built, the maximum 
height attained by any one of them being 120ft. 
They were constructed of fine earth laid in thin layers, 
thoroughly compacted by rolling, and have substantial 





of the reservoir, and the water flows from one to the 
other over a weir—see Fig. 5 Advantage was taken 


of this dyke and of the viaduct over the weir to form 
a high road. As practically the whole flow of the 
stream enters the west, or higher level basin, the east 
basin is filled by the water flowing over the weir and 


which has a span of 200ft., rises 100ft. above the 
brook which flows beneath it. The maximum depth 
of water held up by Olive Bridge dam is 190ft., and 
if all the water contained in the reservoir were spread 
out over Manhattan Island—New York City proper— 
it would cover it to a depth of 30ft. The conduit 
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Fig. 6—TYPICAL CROSS SECTIONS OF DIFFERENT PARTS OF THE AQUEDUCT 


core walls of concrete founded on rock or very 
impervious hardpan. These embankments were 
covered with grass on their tops and outer slopes, 
while their inner slopes were protected by stone rip- 
rap and paving. A typical cross-section of an 
Ashokan embankment or dyke is shown in Fig. 2. 
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Fig. 7—TYPICAL CROSS 


Flood water is not permitted to flow over the crest 
of the dam, which, in fact, carries a high road, but, 
instead, a concrete waste weir 1000ft. long—see Fig. 3 
—was formed, the delivery from which is into a 
paved channel leading down to a point in the creek 
some three miles below the dam. For several reasons 





pgnang Tats 
Hill View Paservor, 17-6 (9) 


under the viaduct. which is known as Ashokan Bridge, 
and which is 1]20ft. long and has fifteen arches. 
In the valley now filled by the reservoir there were 
seven villages with a population of 2000 people ; 
thirty-two cemeteries containing 2800 bodies ; eleven 
miles of railway, and sixty-four miles of highway To 
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SECTIONS OF TUNNELS 


replace the means of traffic submerged, eleven miles of 
new railway were laid on the northerly side of the 
reservoir, and thirty-five miles of new highways were 
constructed. The latter, which were paved with 
bituminous concrete were supplemented by five miles 
of brick highways on the various dams and dykes. 




















through the dam was closed in September, 1913, 
and the water began to collect in the reservoir. 
After preliminary partial fillings and emptyings to 
wash the reservoir bottom, which had been cleared of 
all vegetation and structures, the water flowed over 
the waste weir in December, 1916. 

The Catskill aqueduct starts from the Olive Bridge 
dam, and its 120-mile course to Staten Island can be 
traced on the map. Fig. 1 Starting in the upper 
valve chamber, the aqueduct, of double capacity, is 
carried in a deep rock trench beneath the Dividing 
and West dykes to the lower valve chamber, where 
the flow of the water is regulated by means of numerous 
valves which are operated by electric power generated 
in the building by the flowing water. From the 
second valve chamber the water is, ordinarily, diverted 
to an aerator flowing thence to a screening chamber ; 
but it may, if desired, be sent direct to the screening 
chamber, where it passes through fine screens to 
remove leaves, fish, and other floating objects. Up to 
this point the aqueduct is in duplicate and of special 
construction. At the south side of the screening 
chambers the standard aqueduct, of the cut-and-cover 
type, and of 500,000,000 gallons daily capacity, 
begins. 

In constructing the cut-and-cover aqueduct, a 
trench was first roughly dug with steam shovels. 
It had a bottom width of from 21ft. to 30ft , according 
to the character of the earth or rock, the latter, of 
course, having to be blasted to prepare it for the 
shovel. After hand trimming of the trench, the 
curved bottom or invert was placed in alternate 
15ft. sections, like a footpath, with special joints 
between. At some places under-drains for ground 
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Fig. 8—PROFILE OF THE CATSKILL AQUEDUCT 


it was deemed expedient to divide the reservoir into | Stream and railway crossings necessitated the con- 
two portions. By extending a weir and dyke from a | struction of ten bridges in these highways, all of which 


hill jutting into the north side of the valley to the 


Beaverkill Dykes, closing a long gap in the south side, 
this was readily accomplished. A difference of level 


of 3ft. exists between the top waters of the two halves 


are of reinforced concrete. The Ashokan Bridge, 
just referred to, is the longest. The Esopus Bridge, 
at the western extremity of the reservoir, has five 
arches of 67}ft. span, and Traver Hollow Bridge, 
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water had to be provided ; at others, soft earth had 
to be removed or consolidated, or special supports 
constructed under the aqueduct. In a few places, 
where depressions were encountered, very carefully 
compacted embankments were built as foundations, 
Following the formation of the invert, callapsible steel 
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forms of the shape of the inside of the aqueduct were 
set up in sections of various lengths, and outside 
them other forms, the space between the two sets of 
forms being equal to the thickness of the walls and 
arch of the conduit. In a few cases wooden forms 
were used, and the outside forms were sometimes 
partly of wood. The inside forms were coated with 
grease to prevent adhesion of the concrete and to 
secure a smooth surface for contact with the flowing 
water. The forms having been prepared, the concrete 
was brought from a near by—or sometimes a distant— 
mixing plant, in steel buckets mounted on cars 
running on lines laid alongside the trench. Arrived 
at their destination, the buckets were lifted by a 
locomotive crane, swung over the forms and dumped, 
this process being continued until the arch was 
completed. Stretches of from 30 to 75 lineal feet of 
aqueduct constituted a day’s work. After the 
hardening of the concrete the forms were removed, 
the completed aqueduct covered with earth and the 
surface of the embankment planted with grass. In 
very deep cuttings only part of the depth was refilled, 
sft. of cover over the aqueduct being deemed sufficient. 
Altogether, there are fifty-five miles of cut-and-cover 
aqueduct not in a continuous line but interrupted by 
tunnels and steel pipe syphons. Typical cross-sections 
of the aqueduct, including steel syphons, reinforced 
and cut-and-cover work and tunnels are given in 
Figs. 6 and 7. 

The length of time taken by the water to flow down 
the ayueduct is said to be three days. The Hudson 
is crossed 34 miles above West Point, and there is a 
branch seven miles long from the heart of Brooklyn 
to Queen’s Borough. With so long an aqueduct it 
was deemed necessary to maintain a large store of 
water comparatively near the city. A natural basin 
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pipes were also jacketed with concrete. At each 
side of each valley a valve chamber connects the 
pipes with the adjoining section of aqueducts. 








SMALL LOCOMOTIVES OF SPECIAL TYPES. 
No. V.* 


Some most serviceable petrol locomotives are made 
by the Motor Rail and Tram Car Company, Limited, 
of Bedford. These handy and powerful little engines, 
which are termed by the builders the “ Simplex 
Petrol Tractors,’ are the outcome of long experience 
and experiment in this country and abroad, especially 
in India, where Mr. J. Dixon Abbott, who is the 
managing director of the company, was successful. a 
number of years ago now, in converting horse-drawn 
tramcars into self-propelling vehicles driven by petrol 
engines. In doing so he, incidentally, transformed 
the tramway company from a position of financial 
difficulty into a flourishing concern, which has since 
paid high rates of dividend. 

Up till a short time ago the Motor Rail and Tram 
Car Company carried on its operations at Lewes, in 
Sussex, but on the opportunity arising of purchasing 
some buildings at Bedford, which had previously been 
used for industrial purposes, a move was made to that 
place. At the present time the whole of the company’s 
output is being taken for war purposes; but it is, of 
course, intended to continue the manufacture atfer 
the cessation of hostilities, it being considered that 
locomotives of the type built are sure to find an active 
field awaiting them among industrial undertakings, 
such as sugar plantations, railway ballast pits, 





tives. In fact, so simple are the arrangements 
provided for control, that it might aptly be described 
as being fool-proof. Illustrations of both types of 
engine are given on page 118, and views of the 40 
horse-power locomotive with different types of casing 
are given herewith. For the time being the lower 
powered locomotive is being made with no awning or 
covering saving that there are light hinged covers over 
the machinery, but the higher powered car is furnished 
with several different types of covers to which we 
shall refer later. Before doing so, however, we pro- 
pose, first of all, to describe the machinery. 

We may say, at the outset, that the Motor Rail and 
Tram Car Company determined, when it com- 
menced operations, not to build either its own engines 
or its own gear boxes. They, as well as other parts 
of the locomotives, are obtained ready made from 
other firms, but they are built to the company’s 
special designs and specifications. In this matter the 
company, in our judgment, acted wisely. It is a 
principle which American engineers have for many 
years practised with excellent results, and which is 
especially effective when low cost of production and 
rapidity of output are cardinal factors. To have 
attempted to make everything for itself would have 
necessitated a far larger establishment and staff than 
is now required, and it would certainly have required 
much longer to get things going, and speed of delivery 
was of prime importance. Largely, therefore, the 
locomotives are what may be termed “ fabricated.” 
Although, however, much of the material is imported 
on to the site ready to be at once built into the 
locomotives, a good deal is also made and machined 
at the company’s “‘ Simplex ”’ works, and also at the 
works of the Bedford Engineering Company, Limited. 

The chassis or underframes in both sizes of loco- 














40-H.P.% SIMPLEX LOCOMOTIVE--FULLY ARMOURED 


was found at Valhalla, three miles above White 
Plains, and about thirty miles as the crow flies from 
the City Hall. There, what}is known as the;Kensico 
Reservoir has been formed by means of a dam, which 
has already been described in Tore ENGINEER—see our 
issue of January 7th, 1916, and_to which we shall refer 
again later. Meanwhile, it may be explained that in 
order to equalise the constantly fluctuating demands 
on the flow in the aqueduct a small reservoir was 
needed on ground of sufficient elevation closer to the 
city. In Yonkers, just north of the city line, and 
some seventeen or eighteen miles from the City Hall, a 
suitable hill was discovered, and on its top, Hill View 
Reservoir has been constructed. Finally, there is a 
small terminal reservoir on Staten Island, which is 
known as Silver Lake. 

The aqueduct—a profile of which, including the 
Schoharie portion which has yet to be constructed, 
is shown in Fig. 8—traverses a much diversified 
country. There was a good proportion of gentle 
hillsides and broad plains at such elevations that 
cut-and-cover conduits, in which the water could 
flow without being under pressure, could be con- 
structed. But,on the other hand, there were hills 
and mountains which had to be bored through, 
and many valleys—some of them wide and deep— 
which had to be crossed. For fourteen minor valleys 
riveted steel pipes, some 9ft. and others 11ft. in 
diameter, were employed. For the complete scheme 
three lines of pipes will be required in each valley 
for carrying the full capacity of the aqueduct, but at 
present only one line has been laid. For protection 
against rusting and for providing an interior surface 
as smooth as possible the pipes were entirely lined 
with Portland cement mortar which completely 
covered up the rivet heads and the lap joints. The 








quarries, &c., where steam or horse traction may not 
be suitable for local conditions. 

The design of the locomotives now being built is 
not by any means entirely the outcome of the war, 
for Mr. Abbott had, as we have said, been devoting 
his attention to the subject for a number of years, and 
it happened that, when the call came for handy 
narrow gauge locomotives, which, while not being too 
heavy, would be powerful, and at the same time 
robust and simple to work, he was just sufficiently 
advanced in his investigations to have evolved a 
locomotive which, he claimed, possessed all these 
qualities. He was, at first, entrusted with a trial 
order for a few engines, and the official tests of those 
machines having been successful, orders in progres- 
sively increasing numbers have,been given by the 
authorities, 

We have recently had an opportunity of inspecting 
a number of the “Simplex” locomotives, and of 
witnessing the process of manufacture, and can 
testify both to the simplicity of their mechanical 
design and the strength of their construction. We 
are given to understand, too, that in service they have 
performed their work satisfactorily in every way. As 
at present built the locomotives are of two powers— 
20 and 40 brake horse-power. These, of course, are 
the powers of their propelling engines. The company 
is prepared to guarantee that more than 75 per cent. 
of the power, in each case, is transmitted to the rails 
and has, as a matter of fact, succeeded in trans- 
mitting as much as 85 per cent.-of it. The general 
arrangements of both sizes of locomotives are very 
similar, the system of control being much on the lines 
of that employed in motor cars, so that anyone able 
to drive @ car can soon learn to manage the locomo- 

* No. IV. appeared June 14th. 








40-H.P. SIMPLEX LOCOMOTIVE—FULLY ENCLOSED 


motive are of the same character, and they, differ 
only in size. They are built up of standard rolled 
channel sections and plates, heavily cleated, gussetted 
and riveted. The outside longitudinal members are 
only parallel in the middle of their lengths, the two 
ends being bent inwards, so that the buffer beams, 
instead of being the full width of the vehicle, are less 
than it by 10in. in the smaller engines and by 12in. 
in the larger... This form was chosen partly with the 
idea of saving weight, which, in the first instance, was 
considered to be imperative, and partly in order to 
reduce the overhang when rounding sharp curves. 
The machinery is arranged in the centre of the frame, 
and is carried by two transverse channels, which are 
riveted to saddles, which, in their turn, are 
riveted to the longitudinal members. The frames, as 
they come out of the riveting shop, and they do so, 
we are informed, at the rate of one every 34 working 
hours, gave one the impression of closely resembling 
longitudinal sections of huge beer barrels, and being 
no less than lft. 4in. deep in the case of the 40 horse- 
power size, there appeared to be no risk of their 
becoming twisted or distorted even on rough roads. 

The internal combustion engines, were designed 
by Mr. Abbott, in conjunction with W. H. Dor- 
man and Company, Limited, of Stafford, with 
the two special objects of (a) maintaining an even 
turning effort over as wide a range of speed as pos- 
sible, and (b) producing an engine robust enough 
to withstand the shocks of rough shunting, &c. 
They are being made by the Stafford firm, and are 
of the four-cycle type. Those of 20 horse-power have 
two cylinders, each 120 mm. in diameter by 140 mm. 
stroke, while those of 40 horse-power have four 
cylinders of the same dimensions. The 20 horse 
power engines are designed for a maximum speed of 
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1800 revolutions per minute, and a normal speed of 
1000 revolutions per minute, which can be controlled 
down to 250 revolutions. The 40 horse-power engines 
have a maximum speed of 1500, and a normal speed 
of 1000 revolutions per minute, which can be controlled 
down to 250. There are two travelling speeds forward 
and two reverse, and at the engine speeds mentioned 
the travelling speeds on top gear range, in the 20 
horse-power locomotive, from 14.8 to 2.06 miles per 
hour. With low gear the travelling speeds can be 
varied from 6.1 to one mile per hour. The top speed 
of the 40 horse-power locomotive is 12.5 miles per hour 
on high gear, the lowest speed on low gear being one 
mile per hour. 

Ignition is effected by means of a Dixie or Thomson 
Bennett high-tension magneto, provision being made 
for advancing or retarding the spark by means of a 
quadrant which is placed close by the driver's seat. 
The carburetter is of the Zenith horizontal type. It 
has two jets, one being for running under working 
conditions, and the other for easy starting and running 
at slow speeds. When the throttle of the carburetter 
is nearly closed only the last mentioned jet is in 
operation, and as the throttle is opened it is cut out 
of action and the other jet brought into play. We are 
informed by the makers that it is their intention, 
when manufacturing for industrial purposes, to pro- 
vide for the engines running on paraffin. The inlet 
and exhaust valves, as well as the various springs and 
fittings of all the engines, are respectively interchange- 
able. The 20 horse-power locomotive carries 14 
gallons of petrol and the 40 horse-power locomotive 
20 gallons. The feed is by gravity in both engines. 
A combined petrol filter and screw-down tap is fitted 
between the fuel tap and the carburetter. 

The change-speed gear, which is made under the 
Dixon-Abbott patent by David Brown and Sons, 
Limited, of Huddersfield, and gives, as already men- 
tioned, two speeds in both directions, is completely 
enclosed and runs in oil. It is a beautiful piece of 
work and is exceedingly easy to operate. The change 
speed lever has three positions—low gear, neutral and 
high gear. There is also a reverse operating on the 
gear box, and arrows pointing in the direction of 
travel are provided, so that the driver cannot be in 
any doubt as to whether the lever has to be pulled 
towards, or pushed away from him in order that the 
locomotive may travel in the desired direction. On 
the lower shaft of the gear box there are keyed two 
toothed pinions from which motion is transmitted to 
toothed wheels on the road axles by means of heavy 
roller chains. Spring tension rods are fitted to 
each axle-box. Their object is two-fold—(a) to 
relieve the chains from being unduly stressed by 
sudden starts or by jerks such as might be caused by 
running over an obstruction on the line ; and (b) to take 
up the slack when the chains stretch. The rods are 
adjustable by means of nuts, room being left between 
the horn plates and the axle-box in the longitudinal 
direction for this adjustment. 

It will therefore be realised that the horn plates 
only check the end thrust of the axles, and that the 
reaction due to the turning movement of the wheels, 
instead of being taken by the horn plates in the 
usual way, is taken through the tension rods and 
springs, an unusual practice in railway work; but the 
makers claim that it has justified itself in use and by 
the long life of the chains, which they attribute to the 
arrangement of tension rods. The wheel springs are 
of the ordinary leaf type. 

The engine and gear box are both bolted to the 
cross channels of the frame, and the shaft of the 
engine and the first motion shaft of the gear box are 
in a straight line, being coupled together by means of 
a sleeve made to slide easily on the shafts, which each 
carry six feathers or castellations machined from the 
solid. This easy fit allows just enough “ give” to 
prevent stresses being set up by any minute temporary 
deformations of the underframe which may occur in 
service. Mounted on the shaft close to the engine is 
a@ heavy fly-wheel, in which is embodied the clutch. 
The latter is of the conetypeandislined with ‘‘Ferodo.”’ 
The cone is sprung outwards by leaf springs and is cut 
so as to ensure smooth engagement of the clutch. 
The back stops, like the clutch itself, are lined with 
* Ferodo ”’ and engage on the face of the clutch spider. 

In erecting the propelling machinery the gear box is 
first bolted in position with 12 in. fitting bolts, lugs, 
which are machined on their undersides so as to rest 
directly on the upper faces of the transverse channels, 
being provided for the purpose. In the design, pro- 
vision was made for the interposition of packing pieces 
between similar lugs on the engine casing and the 
upper faces of the channels. On starting to line-up 
the engine, steel packing pieces, known to be slightly 
thicker than will actually be required, are inserted, 
and the correct position of the engine with regard to 
the gear box is arrived at by adjusting their thickness. 
The whole arrangement answers admirably, and we 
were particularly struck by the smoothness with which 
the engine and gearing ran, both at high and low speeds, 
the balancing of the engine being perfect and the heavy 
fly-wheel giving effectual assistance. The evenness of 
the turning moment at very slow speeds was most 
noticeable, and vibration at all speeds was almost 
entirely absent. The silencing, too, was most effec- 
tive, there being. practically no exhaust noises in any 
of the engines which we saw tested. 

. A point on which great stress is laid by Mr. Abbott 
is that all the load-carrying shafts are either in align- 





ment or are parallel to one another. The cam shaft 
is parallel to the engine shaft, which, itself, is in 
alignment with the first gear shaft. The remaining 
gear shafts are parallel to the first gear shaft, and the 
two driving axles are parallel to all the other shafts. 
Mr. Abbott is no believer in the cardan shaft_with_its 
universal joint for railway work. . 

Lubrication has received careful attention. A 
rotary pump is fitted in the bottom of the crank case. 
It is driven from the cam shaft by means of skew 
gears and delivers oil under pressure to the main crank 
shaft bearings, the overflow being led through a relief 
valve and a pipe to the skew gears in front of the 
engine which drive the water pump and the magneto. 
The oil which is forced into the main crank shaft 
bearing finds its way along the crank shaft and then 
through the ducts to the big ends, from which it is 
thrown off by centrifugal force, and lubricates the 
cylinder walls and gudgeon pins. There are different 
methods of filtering the oil in the two sizes of engine. 
In the case of the smaller, the oil is filtered after it 
leaves the pump by means of a small cylinder of-metal 
gauze which fits into a recess specially formed in the 
erank case. This cylinder can be removed for 
cleaning, and although its recess is below the level of 
the oil, the removal can be effected without the loss 
of lubricant, since, when the filter is taken out, a valve 
automatically springs into place and closes the orifive 
vacated by it. In the 40 horse-power engine, the oil 
is filtered before it arrives at the pump, and the filter, 
which covers the whole area of the crank case, is so 
large that it only requires cleaning when the engine is 
overhauled. Mention should be made of an oil level 
indicator, by means of which the driver can see at a 
glance whether the quantity of oil in the crank case is 
within the required limits. 

The engines are, of course, water-cooled, and the 
radiator, which is of the gill type, is arranged with its 
axis fore-and-aft, instead of, as is usual, transversely. 
It is cooled by a fan which is driven by belt off the 
rear end of the crank shaft. In the 20 horse-power 
size the tension of the belt is adjusted by revolving 
the fan spindle through a maximum of half a revolu- 
tion, the portion of the fan spindle, carried in the 
split supporting socket, being turned excentric to 
the spindle itself. In the 40 horse-power size there 
are two “ Whittle ’’ belts, and the tension is adjusted 
by moving the double pulley outwards and upwards. 
The water is circulated by means of a centrifugal 
pump, which is driven by a cross shaft in front of the 
engine. The same shaft also drives the magneto. 

All the locomotives which have hitherto been made 
have been of 60 cm.—lft. 113in.—gauge, and they 
are capable of negotiating curves of as small a radius 
as 7} metres—say, 24ft. 6in.. The following table 


shows the leading particulars of the two sizes of 
locomotives :— . 
Table of Dimensions. 
20 H.P. engine. 40 H.P. engine. 
Length over headstocks Tit. 8in. 9ft. Gin. 
an buffers .. Sft. 3in. lft. Lin. 
Width over side plates 

at centre er 4ft. 10in. 6ft. 6in. 
Width over side plates 

atends .. .. .. 4ft. 5ft. Gin. 
Width over all projec- 

tions at centre = 4ft. 10in. 6ft. Thin. 
Width over all projec- 

tions atends .. .. 4ft. 5ft. Sin. 
Height over shields .. _ 5ft. 8in. 
Highest point, ex- 

eluding shields 4ft. 44in. 5ft. 34in. 
Height of platform 

from top of rail lft. 8}in. 2ft. 64in. 
Wheel base es 3ft. 64in. 4ft. 

» diameter lft. 53in. lft. 6in. 
Journals .. .. 5in. xX 2}in. 6in. x 2}in. 
Coupling height lft. 4in. Ift. 4in. 
Rail clearance 2}in. 34in. 


Centre of gravity ab« we 
P lft. 9in. (approx.) 


i lft. 4in. (approx.) 
Weight in working 
order oe ‘ 2} tons 6 tons 6 ewt. 


We are informed that on a circular track, 1.055 
miles in length, made up of a continuous series of 
reverse curves and including one-third of a mile of 
3 per cent. gradient, the 40 horse-power locomotive 
had a fuel consumption of one gallon of petrol to 
87.5 ton-miles of useful load, the 20 horse-power 
locomotive showing 89 ton-miles under the same 
conditions. The larger engine took 46 tons up the 
3 per cent. gradient at 33 miles per hour. The 
tractive effort of the 40 horse-power locomotive is 
given as being 3700 lb. per ton at 4 miles per hour, 
and 1350 lb. per ton at 9 miles per hour. The 
following figures of what the 20 horse-power loco- 
motive will do are interesting :— 


Starting load Low gear. Top gear. 
Gradient. on gradient. 4 m.p.h. 10 m.p.h. 
4 per cent. 11 tons 14 tons 6 tons 
ea oe 13 18 » 2% 7 
ea oe 18 ,, oo 26 | ioe 


These figures are, we understand, the result of actual 
tests, and are not the result of theoretical] calculations. 

The figures relating to the 40 horse-power tractors, 
which are set out in the table in the next column, 
were given to us by the makers as showing the 
actual brake horse-power’ developed by engine 
No. 4449. They are instructive in that they show the 
even tractive effort or draw-bar pull over a wide range 
of speeds, which has been effected by the special 
design of the engine. The draw-bar pull is calculated 
at- an overall efficiency of 75 per cent.,- and the 
makers, as has been said above, are prepared to 
guarantee to exceed thig.draw-bar pull in every case. 





An outstanding and particularly noticeable feature 
of the designs of both sizes of locomotive is the manner 
in which all parts of the mechanism have been made 
readily accessible. This is, possibly, rather more 
noticeable in the smaller than in the larger engine, 
though in saying this we must not be understood as 
meaning that in the larger engine there is any part 
which is difficult to get at, for that is not the case. 
What we desire to convey is that in the smaller engine 
the ease with which all the parts may be reached for 
inspection, adjustment, repair or renewal is really 
remarkable. The whole mechanism is protected by 
a light covering made in two halves, which are hinged 
in a fore-and-aft direction on the centre line of the 
vehicle. Each cover can, in turn, be hinged back 
over its neighbour, so as to lie flat on it. This done, 
the various parts are brought into view. There is 
nothing which one has to lie on one’s back to get at, 
all being arranged so that they can be handled from 
above. In fact, the whole design struck us as 
constituting a thoroughly sound mechanical job, 


Horse-power and Draw-bar pull of 40 H.P. Locomotive. 











Speed of tractor Actual B.H.P.| Draw-bar pull 











in miles per hour. Engine | of engine as | in lbs. caleu- 
| speed in shown by | lated at 75 
————— ——-——— |revolutions} Heenan and per cent. 
per Froude dyna- | efficiency on 
Low gear. High gear.| minute. mometer on whole 
| bench test. | transmission. 
— ee a be diel te 8 3S SE EES aia os ee 
0.833 — 250 9,72 3285 
1.000 — 300 11.34 3187 
1.333 — 400 | 15.55 3282 
1.666 -— | 500 20.0 3380 
2.000 600 | 24.45 3435 
2. 666 - | S00 | 32.8 b450 
3.333 1000 40.5 3400 
3.666 1100 42.25 3250 
4.000 1200 44.25 3110 
- 2.084 | 250 9.72 1314 
2.5 300 11.34 1275 
-- 3.333 400 15.55 1313 
— 4.166 500 20.0 1352 
-- 5.00 600 | 24.45 1374 
= 6.666 800 | 32.8 1380 
--- 8.333 | 1000) | 40.5 1360 
= 9.166 | 1100 42.25 1300 
10.000 1200 44.25 1244 
| 


which would stand a lot of rough-and-tumble usage, 
such as locomotives of this type are likely to have to 
undergo. In each type of locomotive a quite comfort- 
able slatted seat is provided for the driver, and from 
it he can have a good view in both forward and 
backward directions. From it, too, he can reach, 
without getting up, all the controlling handles and 
levers, including those for sanding, which are operated 
by the feet. A sand-box is provided for each of the 
four wheels. All the -wheels are braked, the brake 
blocks being of cast iron and being applied by a 
hand wheel. In common with the rest of the loco- 
motive the braking arrangements have evidently been 
most carefully evolved, and are of an exceptionally 
strong design. 

In one of the views a chain will be observed hanging 
out of a box formed beneath the driver’s seat. One 
end of this chain is securely fastened to the side frame, 
and attached to the other end is the starting handle, 
which is, consequently, always ready for use, and 
cannot be lost. This may be deemed to be only a 
small detail, but we mention it as showing how much 
thought has been devoted even to minor points. 
Starting is effected from the side of the locomotive, 
the handle being inserted into the guide which may 
be seen, in the same engraving, bolted to the top of the 
side frame directly underneath the number plate on 
the casing. 

Our illustrations show the larger locomotive with 
three types of protective covering ;—(a) The semi- 
protective type; (b) the fully protective type; and 
(c) the armoured type. The internal mechanism is 
the same in all cases. 

We saw both sizes of locomotive tried over a test 
line, which had been laid in quite a temporary manner, 
and parts.of which had settled considerably. At the 
highest speeds attainable both types of locomotives 
travelled steadily and with no tendency to jump the 
rails. A 24ft. 6in. radius curve was negotiated 
readily at a very fair speed, high enough, indeed, to 
make it a quite difficult matter to hold on when 
standing on the buffer beam, and clinging tightly 
to the top of the radiator. We noticed, too, that 
the smaller engine was powerful enough to skid its 
wheels over the whole length of the power curve. 
Indeed, we gathered that it was now customary to 
make provision for carrying additional weights on the 
engine, so as to obtain increased adhesion, and to 
haul bigger loads, when running on rails of 16 Ib. 
per yard and over. 








One of the problems of to-day, which after the war 
housing will accentuate is the scarcity of timber. Up to 
the end of last century there can be no doubt that architects 
and builders erred on the safe side in their use of timber. 
The architect cannot deal with timber as with steel and 
say just what it will stand before rupture, and consequently 
the factor of safety is high. It is a question now if this 
factor of safety cannot be lowered. If instead of a factor 
of 7 we have a factor of 5, we are effecting a considerable 
saving of material and thus also reducing the cost. 
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TURBO AIR COMPRESSOR AT THE HOLBROOK 
COLLIERY. 


A LARGE turbo air compressing plant with a gear drive 
has recently been erected at the Holbrook colliery of 
Messrs. J. and G. Wells, by Belliss and Morcom, Limited, 
of Birmingham. The plant, a general arrangement 
drawing of which is given on page 114, comprises a mixed 
pressure turbine, single double-helical gearing, a two-stage 
reciprocating air compressor, a iet condensing plant and 
the usual subservient accessories. The turbine is of 
Belliss and Morcom’s standard mixed pressure type. It 
is of 750 shaft horse-power basis size and is designed to run 
at from 2310 to 2480 revolutions per minute, being adapted 
to receive live steam at 90 lb. per square inch gauge 
pressure and exhaust steam at 16 lb. absolute, the normal 
vacuum being 28in. 

The turbine is of the impulse type and has single-bladed 





air-tightness. The valve certainly has the advantage of 
great lightness, especially when considered in proportion 
to its surface area ; and in view of the fact that the lift 
is only about equal to the thickness, it is not likely to 
hammer itself or its seat to pieces,and should therefore 
continue to work for prolonged periods of time without 
failure and in a noiseless manner. At any rate we gather 
that experience with a large number of compressors has 
demonstrated the satisfactory performance of these 
valves. 

The air supply is regulated down to about three quarter 
speed by varying the speed of the turbine driving the 
compressor, and for the lighter loads by a control valve 
fitted on the inlet side of the compressor. 

The gearing, which was made by the Power Plant 
Company, Limited, of West Drayton, Middlesex, was 
designed to transmit up to 950 brake horse-power with a 
ratio of speed reduction of 11 to 1, the actual speeds being 
from 2310/2480 to! 210/225 revolutions per minute. The 





round the pinion to the line of engagement irrespective 
of the direction of rotation of the gears. 

The main cover of the gear is provided, at the top, with 
a special ventilator, inside which is a vapour condenser, 
the purpose of which is to ensure complete ventilation 
without the emission of objectionable vapour. The gear 
is connected up to the turbine by a flexible coupling, 
supplied by Messrs. Belliss and Morcom, and to the 
compressor by one of the Power Plant Company's com- 
pression-type flexible couplings, which have been specially 
designed to withstand heavy shocks and overloads. The 
general arrangement of the gear is shown in Fig. 5, while 
a diagram of the oiling system is given in Fig. 4. 

The condenser was supplied by the Rees Roturbo 
Company, Limited, of Wolverhampton, and was designed 
to give a vacuum of 28in. at the turbine on full load with 
exhaust steam, which is the main working condition. 
The circulating system works in conjunction with a 
Crighton chimney type cooling tower, placed some 





Fig.1—-METHOD OF ATTACHING SEGMENTS 


stages throughout, there being two for the high-pressure 
end and six for the low-pressure end. A special feature 
of the Belliss and Morcom turbine is, we may say, the 
diaphragms which, according to the firm’s present practice, 
are made of thick steel plate with the steamways cut out 
s0 as to leave a number of spokes only—see Fig. 2. It is 
a not unusual custom for diaphragms to be made of cast 
iron with wide spaced blades of thin sheet stee] cast in. 
Such diaphragms have, however, been shown to labour 
under inherent defects, and have occasionally broken 
down rather badly, as, for example, was related in a paper 
read last year before the South African Institution of 
Engineers, by Mr. Fenwick, which was reproduced in our 
issues of July 13th and 20th, 1917, and as is evidenced 
from other sources, The seginents of brass blades in the 
turbine under consideration are attached by loose rings 
as shown in Fig. 1. They may, however, be attached by a 
system of grooving which engages with the shrouding. 
In either case the blades are easily removable for cleaning 
or renewal without injury to the diaphragms, and the 
makers claim that the whole element possesses a remark- 
able rigidity under the various physical conditions and 
changes to which it is subjected. The moving blades are 
of brass and are secured by the firm’s patented methods. 

The oil cooling for the turbine is distinct from that for 
the gearing, each of the three elements—turbine, gearing 
and compressor—being, in fact, self-contained as regards 
lubrication. The turbine oil cooler consists of a battery 
of *‘ Row” indented U tubes housed in a cast iron body. 

The compressor is of the Belliss and Morcom standard 
vertical two-crank double-acting type, and was designed 
to deal with 5500 cubic feet of free air per minute and 
compressing it to 60 lb. per square inch gauge pressure in 
two stages, when running at a speed of 210/220 revolutions 
per minute. The working parts are lubricated under 
pressure on the makers’ system, and the air cylinders by a 
sight-feed plunger pump, positively operated from the 
compressor and having a feed to each cylinder. The 
cylinders are water-jacketed around the barrels, also at 
the top and bottom ends where the bulk of the com- 
pression takes place. 

The intercooler fitted between the first and second stage 
cylinders is of the makers’ patented design and is fitted 
with jin. brass tubes. There is a diaphragm plate support- 
ing the tubes at a point midway of their length. The 
incoming air divides on this plate and passes four times 
the length in each half of the casing. On the water side, 
baffles are so arranged that the cooling water passes the 
full length four times in a direction opposite to the air. 
The air cylinder stuffing-boxes are furnished with metallic 
packing, and scrapers are fitted to the piston-rods in the 
easing top to prevent the oil from being carried up from 
the crank case. A distance in excess of the full stroke is 
allowed between the scrapers and the metallic packing, so 
that oil may not be drawn into the air cylinders. 

The compressor is fitted throughout with Rogler- 
Hoerbiger patented automatic valves, made in Belliss and 
Morcom’s works under licence from the Board of Trade. 
One of the valves is shown with all its component parts in 
position in the left-hand bottom corner of Fig. 3. It 
consists of perforated plates of thin tempered steel, 
falling on solid cast iron seats. A is the valve seat ; 2 the 
valve guard, which has recesses for four closing springs C. 
The valve plate D has concentric perforations giving a 
multiple opening. Above the valve plate there is a lift 
washer E and a cushion plate F. The latter is made of 
thin steel, and its function is to soften the blow of the 
valve plate when lifting. 

The makers point out that the essential feature of the 
design which differentiates the valve from other similar 
valves is the central portion of the valve plate marked G. 
Those parts which form a connection between the centre 
and the concentric rings are ground down so as to make 
them flexible. It is claimed that the valve plate is thus 


guided in a perfectly frictionless manner and always 
falls in exactly the same position, which ensures its 








OF BLADES 


pinion is of alloy steel, solid with the shaft, and the gear 
wheel is built up with forged steel rims shrunk on and 
otherwise secured to the cast iron centres. The distance 
between the shaft centres is 38in. and the active face 
width of the teeth is 27in. The bearings are five in number. 
Three of them are on the high-speed shaft, and two on the 
low, the former being 5}in. in diameter and the latter 
94in. The casing is of cast iron and of box section. The 
gear cover is in two parts and is fitted with openings, 
closed by doors, to facilitate inspection of the teeth. 

The high speed bearings are of the Power Plant Com- 
pany’s adjustable type and are so arranged that the gears 
can be accurately set to the correct working-centre distance. 
The bearing covers can be removed without interfering 
with the gear covers. Forced lubrication is arranged for 
both the bearings and the gears. The oiling system, 
which was supplied complete with the gear, consists of a 
vertica] strainer of the sluice type arranged in a cast iron 





Fig. 2—TURBINE DIAPHRAGM--HALF 


120ft. away, which was designed to cool 130,000 gallons 
of water per hour from about 95 deg. Fah. to about 
75 deg. Fah. The water level of the tower being above 
the centre of the condenser, a Rees automatic balance 
suction valve, fitted with a strainer, was provided in the 
suction pipe to prevent the condenser from being flooded. 
Water from the tower is led by gravity to a well just outside 
the engine-room through a concrete culvert, in order to 
avoid unnecessary pumping head. The condenser pumps 
are driven by an 80 brake horse-power Belliss and Morcom 
two-crank compound self-lubricating engine, arranged 
to work normally non-condensing, the cxhaust steam 
passing to the mains and to the tarbine. 

As regards the governing of the air compressor as a 
complete unit, we may say that the air supply is regulated 
in “coarse adjustment ** by a control valve fitted on the 
inlet side of the compressor. This valve closes when the 
pressure in the receiver rises to 2]b. or 31b. above normal, 
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Fig. 3—DETAILS OF AUTOMATIC COMPRESSOR VALVE 


casing fitted with a loose lid, so as to be readily accessible 
for cleaning purposes at all times, a cast iron cooler box 
fitted with a cooler of the company’s standard type and the 
necessary pipes. The oil outlet pipe from the cooler box 
is connected direct to the pump suction pipe, the pump 
itself being of the geared type and driven from the pinion 
shaft of the gear by means of a worm wheel, the latter 
being attached to a vertical shaft. The pump is fixed 
below the main level of the oil, and consequently does not 
require any foot or check valve, but is always flooded. 
Priming is, hence, unnecessary and the flow of oil com- 
mences immediately the gear is set to work. A by-pass 
pipe, which runs direct to the cooler box, is taken from the 
relief valve immediately in front of the main oil distributing 
pipe, so that, by adjustment of the valve, any required 
oil pressure can readly be obtained. Tell-tale oil 
indicators and also thermometer pockets are fitted to all 
the bearings. The oil is carried to the teeth of the gears 
through shield distributors, which lead a stream of oil 





so that the compressor then does no air work so long as the 
receivers are overfull. For ‘fine adjustment,” there 
is fitted and superimposed on the ordinary governor 
gear a Belliss and Morcom patented air-pressure speed 
control device, as applied to the firm’s direct engine- 
driven compressors where the speed varies from the 
maximum to a creep round, according to the demand. 
Such speed variation is, of course, not permissible with a 
steam turbine, but in the present example a moderate 
variation of 25 per cent. up or down is very useful, and 
without detrimental effect on the economy. ‘The fine 
adjustment is, therefore, limited to that range. 

In discussing the foregoing plant, Messrs. Belliss and 
Morcom have sent us the following remarks;: which we 
have pleasure in reproducing :— 

“‘ There are several interesting little points as regards 
the economy of the gear-driven combination at light loads, 
especially when compared with that of its competitor, the 
rotary or turbo-blower, and perhaps it will be useful to 





ne — 




























































































































































































































































































































































































































































































































































































































































2 (22 ) gaay 2197 y 4 ie }| = ans w833NIONZ 9K,” 
2S NivmS Ui) 424 tf Qn} i me |i i 
000€ 00! / it ae 
aH@| 009 , T I 
y, 3 rr aajeA 2sNeYyXy ony 109 2/ 
4 S | { oo 7 , 
Ni = / 
; hoor I yossasdwo7 0 ae L WE, 
me Ee eer AN ALA =. ; 
4 te J’ RUE t 
Y RE ; + 17, 
y, , — > a = ej ' ily 
Lf swqoasyazzy | a Li 
/ y0.182/2 2dey 39\ 280u/ ra | 
td wpe 240g ¢/ 02 om 1 Ih 
AL te 
, 4 Os | ; yaegaang PIO |} 
4, ‘| anyon doz Ke. Pa . 
noe MS Mh eA it is 
2 — $F he Te aT 
oo 7 malt 7 Ht (b | ' it 
2 Sim Big an =i Titec | Yoo 
> S if til) 381 ada... god OZ 
38 " ‘ ZAA 472485 Hi | 429 Buwany Ui al ianeed ho prea Dewy 00) wieaa i ~ 
ae s 7 y PAY: 4M 19497 € |) * Mee PEE i ted f° i i x 
=™ agp % wid | i ||P ds Mei tT NG im wet oe 
S > | ii par to ACE ~ 
2 4 UE 79/920 wa dh a ney Loe hee ! x 
tn 2 eee Se ee SSSR np perearreseaege AU OND SS OUI + 
SY eden se OW Mins = AI dime ents Vas ea nics - 
‘wamoy buyooo 07 abusyosig pon Mey s987ey egy | “aus W409 Z XX és. H Tt Ne ? 
a vasuapuo apisbuoje jno vaye? 29 07 $49007 i —ath i |__ esta fh 
/10 Puke J2j009497U) WOLy Liew abseyISIG J97eY H aT } 
7 | ; 
= st To - “ ee + | Spc cemmmese As 
a TH ; i Vung sae 
; ww i} |waayg.so2044 
z — , ime 
} = bt Rees 
~ | 3 H : 
A Wass 4 eee ' 
o $ } IB TITY ACY VOI JST 
q I AN) ¥I09 UES] aif YSNeYX 
$! 3 121999 ¥207 Wes adg ysneyx 7 
* 2 3P| | 
& | 
" xt ee 
ozan 0. Sia n 
sogd 09 59714 a Res uasuapuog ho sas 
00, lo Sasso, 
= L 72 1°18 = | buyeas yes mf adid 2u0ff J, 
bo f. | $8] Tau] T3}ey 
htt | é sof 9009 19 JED 
e {i >| Sa eee ey 9 Fo 
, = =F 2 = tape i < 
—_ — : H . =) 2 
iz f $/0095 +++ 0? pa] 20iq'se9,} V, 
‘ si: Sri OMNI RI] 9A/EA ‘AO, : 
19009 110 L 
09 qu) Ja7ey Satie! al OA Fle i : | 
S|: z 35: rs ret Mh 
<',. gs als" / {I} aase ily 
>= = J&A 40us9A09 
eB hy . ( es ra t PS uo ro R275 fF £ 
IK 7 aS: SS 99 9409 Rn v ‘seg 2 i tPF 
\ an A ¥ & 3 | SSS sueug dig puts Fstad 
auy WeaaS dy * |? sg I» Paks a 
s Bie ve PF aaah =i - 2 } r pe — aS | 
& 96,9 ——| +041 $1.9 she 9 pw S—de— zp. 9:E-+—+, 
| Ss aly i | 2 aly at Fa ‘ ‘ iF 
AED UR BI SE eel Ss 
- a ae fps G1) ti | 
| Si i i 
Sy 
¢ a Yooy auesg sats 
| 
== == | Se | 
4 8 
(SLL 26d 998 womdssoeop 40,7) 
~ 
md y P Y , - a 
= AUHITTOO MOOURTOH AHL LV HOSSUUATWOD YIV-OHYX AL 














Ava. 9, 1918 


THE ENGINEER 


115 





discuss these points briefly. 1t is a characteristic of the 
Willans line—or total steam consumption per hour on a 
ioad basis at constant speed—that it is practically straight 
tor all throttle governing, and, in fact, for other kinds of 
governing as well. So, if we know the no-load and full- 
load consumptions, we know that for any intermediate 
power. Thus, in the diagram—see the right-hand bottom 
corner of page 114—we have the line a—b, which gives the 
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Fig. 4—-DIAGRAM OF OILING 


consumption of the turbine alone without either gear or 
compressor, the line a? 6! for turbine with gearing only; and 
the line A BC of the combination—these points having 
been derived from the actual performance. It is also 
characteristic that if the governing is on a perfect 
hit-and-miss method, the line is the same A BC. So 
for the hit-and-miss effect provided by the air inlet 
control valve, ABC represents the total steam con- 
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sumption of the turbo air compressor on both a power 
and air volume abscissa. Suppose now the turbine to 
run at three-quarter speed; in the average case, where 
the full-load ratio of blade speed to steam speed is not 
extravagant, the turbine will do about 92 per cent. full 
load with full-load quantity of steam. The no-load 
quantity is less than before, in the present case 4100 lb. 
Thus we have the line D E F for hit-and-miss governing 
from some 90 per cent. to nothing. Now, if a speed 





Water Inlet 











control be introduced between A and E, the line would be 
AEF. The hit-and-miss method, however, suffers from 
the imperfection of causing temperature oscillations 
inside the turbine a little greater than would occur other- 
wise, in spite of wire-drawing, so that actually the line 
EF is slightly humped. This consumption line, derived 
from ascertained points, may now be compared with that 
of a turbo blower. 
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SYSTEM FOR THE GEARING 


‘“ Various alternative estimates received for this plant 
at its inception showed that about 1000 brake horse-power 
were required for the same full volume of 5500 cubic feet 
per minute. The speed was about 4500 revolutions per 
minute, and the lowest estimated steam consumption 22 Ib. 
per brake horse-power per hour on exhaust steam. Thus, 
we have point G on a volume abscissa and G! on a power 
abscissa. The no-load consumption of this high speed 














competitive consumption of a turbo blower of the size 
under consideration. Comparing this with the line 
AEF for the turbo reciprocator and translating into 
figures, the result is 14 per cent. in favour of the recipro- 
cator on full volume, 19 per cent. on half volume, while 
the ‘ true mean’ over the whole range, from zero to full, 
is 27 per cent. in favour of the reciprocator. The above 
analysis and quantities are given for a mixed pressure 
turbine running on exhaust steam. Similar figures, with 
a possible 2 per cent. or 3 per cent. benefit to the rotary, 
would be obtained under live steam, or with a high-pressure 
turbine, given similar efficiency-ratios. 

“From the plan—page 114—it will be seen that the 
length of the plant is about 37ft. or 34ft. 4in. over the 
baseplates. The corresponding length of the rotary 
turbo blower would be about 29ft. The cost, therefore, 
of the turbo reciprocator is obviously greater than that of 
the rotary, and this fact renders competition somewhat 
severe, when it is simply a matter of capital outlay. The 
greater economy, however, of the reciprocator in these 
times, and the times that are to come, when the prodigal 
waste of the past will have little sympathy, should never- 
theless make it a very heaJthy competitor of its rival in 
sizes below about 6000 to 7000 cubic feet per minute, 
above which the cost and bulkiness get more dispro- 
portionate. 

“The arrival of gearing during the last few years has 
made ae possible proposition parallel in many respects to 
the marine geared turbine. In the compressor com- 
bination, however, there is a far more serious problem for 
the gearing, arising from the more or less irregular torque 
of the reciprocator, and the fluctuating loading, which 
factors cannot entirely be eliminated by the flexible 
coupling and fly-wheel. 

“The success of the present plant for the time it has 
been running, and that of a somewhat larger predecessor at 
the Glass Houghton and Castleford Collieries, which has 
now\been running continuously for some five years, is 
itself a greater recommendation to large gearing as an 
intermediary between low and high speeds for all sorts 
of applications than the marine; gearing could possibly 
give.” 








THE CHEMICAL ENGINEER. 
(Contributed.) 


AtTHouGH there has been a considerable amount of dis- 
cussion during the past few years as to the need for more 
attention being paid to the development of chemical 
engineering as a distinct branch of the chemical industry, 
not a great dea] has been done towards giving practical 
effect to the opinions that have been expressed. Certain 
members of the Society of Chemical Industry having come 
to the conclusion that it is time definite steps were taken, 
the matter has been brought to a head by the formation 
of what is for the present known as a chemical engineering 
group. This consists of a large number of members of 
the Society of Chemical Industry, headed by Prof. J. W. 
Hinchley, whose object it is to become a distinct section of 
the Society of Chemical Industry, with the alternative of 
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Fig. 5—GENERAL ARRANGEMENT OF GEARING 


turbine alone would be a little greater than that described 
above, and would actually be about 3000 Ib., which gives 
line GH (not drawn). The efficiency of the turbo blower 
is given very approximately by the line K K, and the 
corresponding steam consumption on volume abscissa by 
GM. Now the surging point of the blower may be 
anything from .3 to .5 of the full volume, according to the 
idiosyncrasy in design. Take it at the favourable value 
of .3, and we have the line GMN, as representing the 





Oil Retaining Device used when Shaft 
4 has Loose Couplings. 


Swain Se 


forming a new society, a course of action which, however, 
it is not desired to take. 

The new departure first took practical shape at a meeting 
of the Chemical Industry Club early this year, when a 
proposal was! brought forward for the formation of a 
chemical engineering section of the Society, and as a result 
Professor Hinchleygwrote to the general secretary of the 
Society of Chemical Industry, making the definite pro- 
position that a chemical engineering section of the Society 
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should be formed. He pointed out that the present local 
sections were quite inadequate to meet the views held, 
and that the great advantage of such a section to the 
country would be that the whole industry would become 
automatically aware of advancement in chemical engi- 
neering and its education as a whole would improve. The 
advancement would be definite, since the work of the 
section would be carried out by chemical engineers and 
not by a mixed organisation of all types of people interested 
in the chemical industry. 

As a result of that letter, the Council of the Society of 
Chemical Industry appointed a sub-committes of six to 
meet a delegation from those concerned in the new 
movement, with a request to report to the Council upon the 
scheme. 

With a view to placing the whole position in order, 
therefore, a meeting of those desirous of the formation of 
the new section was held in London on July 29th, at which 
it was definitely decided to form a group for the promotion 
and study of chemical engineering. A resolution to that 
effect was unanimously passed, and it is to be noted that 
it made no reference to the Society of Chemical Industry, 
the object being to give the promoters freedom of action. 
In other words, if arrangements cannot be come to with 
the Society of Chemical Industry—of which, by the way, 
all those attending the meeting were members—it will 
then be open to form a separate society, if thought fit. 
That, however, is deprecated by all. In any event, the 
Chemical Engineering Group now exists as a distinct body, 
and will discuss the position with the sub-committee of 
the Council of the Society of Chemical Industry as such. 

The following further resolutions were also passed :— 

That a committee with powers to act be elected to 
draft rules and to meet the sub-committee appointed 
by the Council of the Society of Chemical Industry 
with a view to this group becoming a section or 
group of the Society of Chemical Industry. 

That the activities of this group be under the control 
of acommittee and officers elected under rules similar 
to those of the local sections of the Society of 
Chemical Industry. 

That a special subscription be levied to cover the cost 
of the organisation and work of the group, and 
particularly that of printing and posting papers 
prior to their being read. 

That one of the objects of the group be to promote 
vigorously chemical engineering research. 

The subscription to the group was fixed at one guinea, 
and the following committee was elected to draft rules 
and report to a meeting in the autumn, and also to meet 
the sub-committee of the Council of the Society of Chemical 
Industry :—Messrs. J. W. Hinchley, C. S. Garland, Rogers, 
Liversedge, and Elliott, Captain Goodwin, Dr. Greenwood, 
Dr. Ormandy, and Dr. Bush, with Mr. Talbot as secretary, 

During the discussion that took place, special stress was 
laid on the need for chemical engineering research and the 
proper training of chemical engineers. It was urged that 
the chemical engineer as such does not exist in this country, 
although he is to be found in the United States, Germany, 
France, Belgium, and even despised Russia. The so- 
called chemical engineer in this country, it was contended, 
was neither a chemist nor an engineer, and therefore it was 
essential in any educational schemes for the training of 
chemists that they should include engineering in the 
curriculum, just in the same way that chemistry was 
included in the examinations for membership of the 
Institutions of Civil and Mechanical Engineers. As to 
research, there would have to be greater co-operation 
Stress was laid on the fact that in Germany the technical 
heads of the great chemical firms and others collaborated 
to get over their technical difficulties although the com- 
mercial men and salesmen were cutting each other's 
throats in the markets in order to sell their products. 
Mention was made of the fact that serious steps are being 
taken at the Manchester University to inaugurate a 
chemical engineering course,and the hope was expressed 
that the group would be able to facilitate similar action 
at other large centres. 

Furthermore, with regard to reading papers, the aim is 
to be superior to the ordinary local sections, inasmuch as 
conferences would be held on particular subjects in which 
particular districts are specially interested. In that way 
there would not be the same need to treat the subject from 
an elementary point of view in the way that is now often 
necessary at local section meetings owing to the mixed 
nature of the audience. Likewise, at the annual meetings 
of the Society the group desires to be represented, and to 
hold a meeting of its own to report progress. 

It is estimated that the membership of the group will be 
about 100 at the beginning, and that it will quickly rise 
to 200 or 300. 








DETECTIVE AND PROTECTIVE DEVICES FOR 
ELECTRIC CABLES. 


Some few years ago the firm of W. T. Glover and Co., 
Limited, Manchester, patented a test sheath cable, the 
chief feature of which is the addition to an ordinary cable 
of a subsidiary or test conductor in the form of a spirally 
wound copper tape, surrounding the insulated conductors, 
and insulated from the lead sheath—or from the armour 
in non-lead covered cables—by a thin layer of hygroscopic 
insulating material—Fig. 1. With such an arrangement 
any external damage to the cable must also cause injury 
to the test conductor before the main insulation is affected. 
The hygroscopic di-electric between the test conductor 
and the earthed sheath is made as thin as possible to 
withstand any mechanical damage which may be caused to 
it in laying the cable,and at the same time to have an 
insulation resistance of between 50 and 100 megohms 
per mile. It is obvious that a test of the insula- 
tion resistance of this di-electrie will afford a reliable 
indication as to the state of the lead covering or other 
water-proof sheath. The test sheath enables definite 
information to be obtained as to the internal condition of 
cables, first, for periodical insulation tests on networks 
and feeders in vulnerable positions, and, secondly, for the 
purpose of keeping a constant watch on the condition of a 
‘live’ cable by testing at any desired moment by means 
of the detective arrangements shown in Fig. 2. 
These arrangements allow the whole of the di-electric to 
be explored without isolating the cable. The test conductor 





is normally connected to earth, switch position A, and by 
moving the switch to positions B and C respectively, any 
leakage from the cores is indicated and measured. If no 
appreciable leakage is found, the movement of the switch 
to the position D enables an insulation resistance test of 
the test sheath di-electric to be made, and any exterior 
damage rendered apparent and localised. We are in- 
formed that an incipient fault on a power supply system 
has actually been located by a fall of potential along the 
test sheath, whilst the feeder was kept alive and was 
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Fig. 1—CABLE WITH TEST CONDUCTOR 
supplying power at 6600 volts pressure. Thus slight 
damage may be detected in the initial stages without 
interruption of the supply ; incipient faults can be located 
and repaired before serious troubles have been caused by 
effects secondary to such damage. 

A special * protective” system has now been devised for 
use with the test sheath cable, giving a wider sphere of 
usefulness. Fig. 3 shows the essential features of this 
system, which is virtually a combination of leakage and 
core balance protection, ¢ ‘ombined with detective arrange- 
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Fig. 2—TESTING ARRANGEMENTS 


ments and alarm devices. From this diagram it will be 
seen thai the test sheath is connected at each end to the 
high tension side of a potential transformer, having low 
ohmic resistance but high reactance. The other high 
tension terminal of this transformer is connected, first, to 
one terminal of acontact maker, actuated by an alternating 
current relay 1, which is connected in series with the 
secondary of a core balancing transformer ; secondly, to 
a plate gap, arranged to break down to earth at a pre- 
determined voltage, energising the potential transformer 


pct c ccs 





Feeder 2. 


For the sake of example, assume first the case of 
external damage to the cable, penetrating to one of the 
cores. A heavy current will pass from that core to earth, 
upsetting the core balance, and actuating the relays | 
Simultaneously the test sheath is metallically connected 
to earth so that the circuit breaker trip coil circuits are 
completed through the test sheath, earth and batteries, 
causing the circuit breakers to open, and isolating the 
faulty feeder. At the same time, the core balance on any 
sound feeders—supplying in parallel—will have been upset, 
actuating the relays 1, but there being no earth on the test 
sheaths of these feeders, the trip coil circuits are not 
completed, and are therefore not energised. Assume 
again that there is a leakage from any one core to the test 
sheath, but that no connection is made to earth. In this 
case the potential on the test sheath will rise until it 
reaches a predetermined point at which the plate gaps 
will puncture, making connection to earth and energising 
the potential transformers and relays 2. The circuit 
breaker trip coil circuits are thus completed, and the faulty 
feeder is isolated. With regard to jointing the cable, the 
cores may be jointed and insulated. The copper test 
sheath tape is cut on each side of the joint, in such a manner 
as to leave about one inch of overall papers exposed 
between it and the point of splaying out the individual 
conductors. About one inch of copper sheath is left bare, 
and about another inch of paper is left between this ex- 
posed copper sheath and the lead of the cable. The gap 
in the test sheath is bridged by about a dozen or so small 
wires, insulated with a double braiding of cotton, and 
woven into the form of a cage. This cage work is impreg- 
nated with insulating compound immediately before use, 
and it is slipped over the cable before the conductors are 
jointed. When this operation is completed the cage is 
bound down and sweated at one end. It is then arranged 
with correct clearance around the conductors, and it will 
be found that the cage readily assumes a symmetrical 
position. The wires are then bound down at the other 
end, and any small surplus on the wires is trimmed off. 
The lead sleeve is then placed in position over the completed 
joint, and is plumbed and filled in the usual manner. 








ENLARGING AN AMERICAN HYDRO- 
BLECTRIC PLANT. 

Tue Trenton-Falls hydro-electric plant, which supplies 
current for light and power at Utica and Roine, has four 
outward-flow turbines of 2200 horse-power, which operate 
under a 265ft. head, and drive four vertical shaft generators 
of 1200 kilowatts capacity. Current generated at 2200 
volts is stepped up to 22,000 volts for the transmission 
line. A wood-stave pipe about a mile in length extends 
from the dam to the power station. To increass the capa- 
city of the station an additional pipe line, 12ft. diameter, 
has beer built. It is mainly of wood-stave construction, 
this being used until the stake head becomes 125ft., the 
bands of jin. round steel rods being then only about 2in. 
apart. Beyond this head, steel pipe is more economical. 
This latter is built with inside and outside rings, having 
butt straps at the longitudinal joints, and being stiffened by 
outside rings of steel angles. The wood pipe, built of 
Douglas-fir staves, is supported on concrete cradles or 
bearers 7fit. apart, which in some places are carried by 
piers LOft. to 20ft. high, while across a ravine they are 
carried by the concrete floor of a plate girder bridge. A 
steel surge tank, 40ft. diameter and 75ft. high, with 12in. 
riser pipe, has its top 177ft. above the bottom of the main 
pipe line. At the power station, three 7ft. penstocks 
branch from this pipe to serve three 9000 horse-power 
turbines, working under 106ft. head. They are single- 
wheel vertical machines of the Francis type, each directly 
connected to an 8000 kilovolt-ampére, three-phase, 13,200- 











a. eee 3 
bw a 












































































































































ETB EY 
ai 
i 
€ 
. ¢ 

s g 
% 
s) 

a Lo 2 
> Selector 3 
a) Switch i 
Ss 2 
aS 3 
3 8 
“ Fault Indicator 2 
3 £ Y 

= 

S ° 

Q Potential 

Transhormer 
4 Test Sheath 
i AS Main Conductors 
ore Balancin: . 
~~ Oo SY gee 
-Transfarmer. 
joo leat i 
Ce ne 5 Feeder. I. 
8rcaker $ 
Swain Se ¢ 


“Tre Encineer’ 


Fig. 3—-PROTECTIVE SYSTEM FOR USE WITH TEST SHEATH CABLES 


and the relay 2, in its secondary circuit ; thirdly, at the 
power-house end only, to a selector switch, making 
connection with an insulation testing panel, as shown in 
Fig. 2. The feeder circuit breakers are actuated by trip 
coils of the moving coil pattern energised by a battery or 
other direct current source of supply, one pole of which is 
connected to earth. Each trip coil circuit may be com- 
pleted by either of the two contact maker relays above 
mentioned, 


volt, 60-cycle Westinghouse generator with direct-con- 
nected exciters mounted on the thrust bearings. The 
Lombard governors are directly connected to synchronous 
pressure regulators. The 2200-volt current from the old 
station will be transformed by air-cooled transformers 
to 13,200 volts, and conducted to the bus-bars of the new 
plant. The outgoing current will pass to a transformer 
switching station, where it will be transformed up to 
44,000 volts for the three transmission lines. 
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RAILWAY MATTERS. 





Tue Southern Regional Director of the United States 
Railroad Administration has suggested that in order to 
familiarise agents and conductors with the revised rates 
of fares, there should be day or evening schools of instruc- 
tion. 

In order to relieve the congestion on the railways during 
the busy holiday season, leave for troops will not be 
granted if it necessitates railway travelling on Saturdays, 
Sundays or Mondays, The instructions apply to cadets in 
officers’ training schools. 

OwInNG to the competition to obtain scrap iron and steel 
from the United States railways, a limit on the prices to 
be paid has been fixed. For rails not more than 34 dols. 
per ton is to be paid, and for steel axles not more than 
46.50 dols. per ton, delivered. 

Amone the railways paying an increased interim 
dividend are :—London, Brighton and South Coast, 
24 per cent. against 24; London and North-Western, 
5} per cent. as against 5; North-Eastern, 6 per cent. as 
compared with 54; North London, 4} per cent. against 4 ; 
and Great North of Scotland, 14 per cent. against 1. 


THE annul report for the year ended December 31st, 
1917, of the Institution of Railway Signal Engineers, shows 
that it has received nineteen additional members, and has 
now a total membership of 234. Although the Institution 
is associated with an essentially civilian profession, twenty- 
eight m-mbers have joined the colours, of whom two have 
beon killed in action. 

THE Secretary of State for the Colonies has apnointed 
Mr. Sydney Couper to be general manager of the Uganda 
Railway. Mr. Couper served his time on the London 
and North-Western Railway, going thence to Uganda, 
where he subsequently became district engineer. In 
1913. he was made Director of the Jamaica Railways, 
which position he vacates to return to Uganda. 


A crrcurar letter has been sent out by the United States 
Railroad Administration stating that several complaints 
have been received with regard to the failure of railroads 
to make desirable passenger train connections, particularly 
at intermadiate points, when it can be done by only slight 
adjustments in train schedules. Often these connections 
are broken by only a few minutes, but the resultant delay 
to passengers is several hours. 


Ow July 22nd the Chief Secretary for Ireland said that 
the Great Southern and Western and the Midland Great 
Western companies hoped to be in a position to give 
facilities for the carriage to Dublin of any quantities of 
peat that may be offered to them for conveyance. Thirteen 
boats on the Grand Canal were used for the carriage 
of peat to Dublin, and the boats on the Royal Canal 
would, no doubt, be available for the traffic. The price 
of peat had not yet been controlled, but the question was 
under consideration. 

Tae Orleans Railway, according to Le Génie Civil, 
owing to shortage of labour, has successfully adopted 
mechanical cleaning devices for both railway carriages 
and hired cabs. These are in addition to the use of vacuum 
cleaners. Various forms of revolving brushes, driven at 
a speed of from 500 to 800 revolutions per minute through 
flexible shafts by electric motors of 4 to 4 horse-power, 
are employed, the apparatus, as a whole, being slung, 
according to requirements, from various kinds of portable 
standards, with springs and counterweights. 


On the subject of the interavailability of season tickets, 
a member recently asked the President of the Board of 
Trade whether he was aware that a large amount of clerical 
labour was spent by railway companies in ascertaining, 
dissecting and booking the exact mileage that each 
passenger and consignment of goods covered on a journey 
where more than one company’s line was used ;: whether 
this work had any useful object whilst the State guarantee 
of dividends to the railway companies existed. To this 
Mr. Wardle, as might be expected, replied that the 
questions were based on incorrect assumptions. 


THE Western Regional Director of the United States 
Railroad Administration hag issued instructions arising out 
of “the grave situation resultant from the shortage of 
crude rubber.’ Smaller and shorter hose is to be used 
where possible ; wire-wound hose is to have a less number 
of plys if practicable; iron pipe is to be used where 
equally convenient ; rubber mats and rubber step treads 
are to be abandoned. Other instructions relate to the 
purchasing of materials for engineering work. All tenders 
called by the engineer must be submitted to the purchasing 
department to be checked, to see that the prices are not 
higher than Government rates. 


In the Vote for the Board of Agriculture, Mr. Prothero 
stated that his Department had arranged a flat rate for 
the carriage of fertilisers for agricultural purposes, so that 
the farmers of the United Kingdom, however distant, got 
their sulphate of ammonia at the same rate. The Depart- 
ment had also taken in hand the railway distribution of 
the fertilisers. No manufacturer was allowed, without 
a licence, to send beyond:a certain distance ; before any 
licence to send outside this area was granted, the Board 
considered the question of railway transport and the other 
facilities of supply. The Railway Executive Committee 
was consulted as to this, and approved. 


THE recent celebrations of Independence Day suggest 
&@ note as to an indirect relation between the Declaration 
of Independence and railways. One of the signatories 
was John Adams, who in 1797 succeeded Washington in 
the Presidency, and whose son, John Quincy Adams, was 
the sixth President—1825-1829—whilst his grandson, 
Francis, was the United States Minister in London during 
the critical times of the Civil War. The son, Charles 
Francis Adams, of the latter, was one of the greatest 
authorities on railways in the United States, becoming the 
first chairman of the Massachusetts Railroad Commission, 
when founded in 1879, and holding that office until he 
retired in 1890. Another signatory to the Declaration of 
Independence was—to give the name as written—Charles 
Carroll, of Carrollton, who, on July 4th, 1828, laid the first 
rail of the first American railway—the Baltimore and 
Ohio—at Mt. Clare, near Baltimore. Carroll was, at that 


time, the last survivor of those who signed the historical 
document of July 4th, 1776. 
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In New England, U.S.A., boiler plants of nearly 100,000 
horse-power are working on oil fuel. The oi) is the so- 
called “ topped” oil from Mexican and other southern 
_ with a calorific value of 18,300 to 18,500 B.Th.U’s 
per lb. 


Tests of electric ovens carried out in the United States, 
and described in the Electrical World, show that the ovens 
which required the most energy to heat were those that 
retained their heat the longest, so that for operations that 
require only a short time they are not the most efficient, 
although they are the best for the longer operations, such 
as baking bread or roasting. 


In an article in the Sibley Journal of Engineering, by 
Professor G. B. Upton, the author says that, for low level 
flying, meaning thereby less than 10,000ft., the internal 
combustion engine will long remain the better power 
source. If our ambition or military need is for flying at 
20,000ft. to 40,000ft. then steam must be considered. The 
author says the ordinary Otto cycle type of combustion 
engine is inherently unsuited to high altitude work, 
because of its loss of power as the density of the air 
decreases. The internal combustion motor can be made 
fit for high altitude work by a supercharging scheme, if 
such a scheme can be made to compensate for change of 
density of the air. 


Mucn# was said, a few years ago, about the development 
in the Philippines of the industry of making sugar from 
the nipa palm. Mr. O. W. Barrett, formerly of the Philippine 
Bureau of Agriculture, states that in 1914 the Bureau 
worked out a process by which it is possible to produce a 
fairly light coloured cugar, which crystallises readily, from 
the kaong, or sugar palm (Arenga saccharifera), which has 
been used for centuries in the Far East. The difficulty 
in making high-grade sugar from the Arenga lay in the 
large amount of organic impurities in the sap. Mr. Barrett, 
who recently lectured on this subject before the Biological 
Society of Washington, stated that without any expense 
for cultivation the sugar palm yields a better crop year 
after year, for at least twenty years, than does the sugar 
cane, and vast areas of it occur in the islands. 


Tron oxide has always been one of the most widely used 
pigments for the manufacture of protective coatings. 
Oxides that are free from acid or soluble substances give 
the best results. There are many grades, from the brilliant 
Indian reds, containing 98 per cent., down to the natural 
mined brown shale oxides, containing from 30 to 60 per 
cent. of ferric oxide, the balance being silica, clay, &c. 
Venetian reds, consisting of about equal parts of ferric 
oxide and calcium sulphate, are also quite widely used. 
It is customary to add to iron oxides from 10 to 20 per 
cent. of zinc chromate, zine oxide, or red lead, in order 
to make them rust inhibitive. Such red paints are widely 
used for application to tin roofs, metal siding and genera! 
structural steel. The use of a percentage of basic chro- 
mate of lead in iron-oxide paints is to be approved. 


IN a paper presented at the recent meeting of the 
American Iron and Steel Institute, Mr. J. S. Unger, 
manager of the Centra] Research Bureau of the Carnegie 
Steel Co., of Pittsburgh, gave the results of experiments 
earried out with a view of determining the effect of phos- 
phorus on the physical properties of soft steel bars. The 
results show that in soft steels an increas? in phosphorus 
of 0.01 per cent. is equivalent to an increase in tensile 
strength of about 850 1b. per square inch, which is prac- 
tically the same as would be obtained by increasing the 
carbon 0.01 per cent. Hence, high-phosphorus but low- 
carbon steels can be used for various purposes, provided 
the carbon content is decreased sufficiently to compensate 
for the increased hardness due to phosphorus. None of 
the steels showed brittleness under cold working, due to 
the phosphorus. 

A MEMORANDUM recently circulated by Frof. C. F. 
Marvin, Chief of the U.S. Weather Bureau, raises the 
question of an appropriate unit of pressure, especially for 
meteorological usage. The measure of pressure by a 
barometric height, in millimetres or inches of mercury, 
even when reduced to standard temperature, is not an 
absolute statement at all, for its meaning depends on the 
local value of gravity. Meteorologists, at any rate, may 
be said to have made up their minds, says Nature. The 
bar, of 10® dynes per square centimetre, is to be the unit. 
One millibar is approximately equal to the pressure of 
0.75 mm. of mercury, and the mean atmospheric pressure 
is approximately 1000 mb. or 1 bar. One-tenth of a 
millibar is not far from the accuracy with which the 
barometer can be read. The range of the barometer is 
included within 100 mb. 


A NEw fuel, called carbo-coal, has been invented in 
America, The essential features of the process of manu- 
facture are the two distillations carried on at different 
temperatures. The raw coal, after being crushed, is dis- 
tilled at a relatively low temperature, 850 deg. to 900 deg. 
Fah., and the volatile contents are thereby reduced to 
the desired point. The result of this first distillation is 
a large yield of gas and tar, and a product rich in carbon, 
termed “ semi-carbo-coal.” The semi-carbo-coal is next 
mixed with a certain proportion of pitch—obtained from 
the tar produced in the process—and this mixture is 
briquetted. The briquettes are then subjected to an 
additional distillation at a higher temperature, approxi- 
mately 1800 deg. Fah., resulting in the production of 
carbo-coal, the recovery of additional tar and gas, and a 
substantial yield of ammonium sulphate. The charac- 
teristic feature of the primary distillation is, that it is con- 
tinuous and that the coal is constantly agitated and mixed 
during the entire operation. This is accomplished by a 
twin set of paddles, which also advance the charge through 
the retort. The period of distillation is one to two hours, 
and the continuous retort has a carbonising capacity of 
one ton of coal per hour. In the subsequent distillation 
of the briquettes, all evidence of the pitch as a separate 
ingredient disappears. There is a marked shrinkage in 
volume, with a corresponding increase in density, but no 
distortion in shape. This distillation requires four to five 
hours, and is performed in an inclined, self-charging, and 
self-discharging bench. The final product represents more 
than 72 per cent. of the weight of the raw coal, the exact 
percentage depending upon the volatile contents of the 
latter. 
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At least thirty changes of air per hour are necessary 
in the doping departments of aeroplane factories to pre- 
vent injury to the health of the workers. 


A PLAN is under way for the construction of an American 
wireless system to link up Latin-America with the United 
States. A company which has recently been organised 
will erect a station at Buenos Aires which will communi- 
cate directly with New York. Other stations are planned 
at Guayaquil, Lima, Iquique, La Paz, Antofagasta, Val- 
paraiso, Montevideo, Ascuncion, Bahia, Pernambuco, 
Para and Rio de Jangiro. 

Y¥EArRs ago, by means of mechanical tests at the Imperial 
College, it was discovered that timber of Scots pine, grown 
even in theSouth of England, is suitable for paving the 
streets ; while last year mechanical tests proyed that not 
only in the South of England, but also in the Highlands of 
Scotland the Scots pine can yield slow-grown timber that 
is equal to the highest demands ever made on wood, 
namely, use in vital parts of aeroplanes. 


Accorp1ne to the Electrician, the Shanghai electricity 
undertaking has placed an order in the United States for 
a 20,000 kilowatt turbo-generator. Consequently the 
units which are now to be employed at Shanghai are as 
large as any of those which are to be put in immediate 
commission in thiscountry. Tne load factor has reached 
the satisfactory figure of 44.4 per cent., and during the 
past year 104.57 miles of cable were erected as extensions. 


Tue house famine is apparently not confined to this 
country. The scarcity of houses in Toronto, according 
to a Canadian contemporary, has not been paralleled in 
the history of the city. It is almost impossible for a tenant 
to obtain a house, especially the six-room or seven-room 
type, which is in a reasonable condition. Tne rents asked 
are so high that it is impossible for the average man to 
live in surroundings where there is sufficient floor space, 
not to mention good light and proper sanitary conditions. 


EXTENSIVE trials of a gas-driven omnibus have been 
carried out by the L.G.O. Co. and the police with very 
satisfactory results, says the Autocar. The maximum 
pressure in the cylinders will be 1000 lb. to the square 
inch, but they will be tested to withstand four times that 
pressure. When charged the cylinders will contain 
sufficient gas to make two complete return journeys on 
the Cricklewood-Victoria route, and the cylinders will be 
recharged at the Cricklewood garage during a wait of 
about ten minutes. 

REGARDING the relative merits of case-hardening and 
oil-hardening compositions, in certain kinds of service 
cass-hardened gears are undoubtedly superior, while in 
others oil-hardened are best. As a general rule the oil- 
hardened gear can be counted on for steady uniform wear. 
Where a ease-hardened gear is used the wearing down of 
the case to the core at any point means that the gear is 
gone. Similarly, if the case cracks it will flake, and the 
gear is gone. The actual cost of case-hardening will 
usually run slightly greater than that of oil-hardening. 
Oil-hardened gears always give a lower scleroscope hard- 
ness than case-hardened gears, but this is not a criterion 
of wearing quality, as the toughness of the material always 
enters in. For certain classes of service in certain gear 
design in automobile work, chrome-nickel oil-hardened 
gears, having a scleroscopic hardness of seventy to seventy- 
five, have been found to give absolutely satisfactory results, 
while in others sixty-five to seventy has proved better. 


THE subject of quenching oils for forgings was discussed 
recently at a conference of the American Drop Forge 
Association. Ina paper by Mr. G. W. Pressell, the author 
said that the water quenching of large forgings is very 
sharp and severe, and if not properly handled often results 
in the failure of the piece after working. The quenching 
of forgings in oil is fool-proof,and the expenditure of money 
required properly to equip the hardening department with 
tanks and cooling systems was declared to be fully war- 
ranted. The author said the ideal quenching medium 
for forgings would be a water soluble material which, when 
mixed with water, would give a quenching speed through 
the critical range equivalent to that of water, and from 
the critical range to the atmospheric temperature equi- 
valent to that of oil. However, a mixture of oil and water 
has proved unsuccessful. Spreading a small quantity 
of oil on the surface of water used for quenching to reduce 
the sharp effect of water has also been tried, but without 
success. 

THE coal deposits of Queensland are amongst the most 
important mineral features of the State, not only as regards 
the extensive area they occupy, but also in respect of their 
commercial value. The Ipswich coalfield, twenty-five 
miles from Brisbane, occupies 12,000 square miles. By 
far the greater proportion of the coal wrought in Queensland 
has been, and still is, obtained from this field. Experts 
say, however, that from an economic point of view the 
most important field of paleozoic coal is the Burrum, 
fifteen miles north-west from Maryborough, and one or two 
of the deeper bores on this field seem to indicate that the 
deeper seams of coal are more anthracitic in quality than 
those near the surface. The beds at Howard, Torbanlea 
and Burrum are estimated to have a thickness of 5000ft. 
The quantity of coal won in the State during 1915 was 
1,024,273 tons, valued at £409,342, the average being 
7s. 1ld. per ton. About one-third of the Ipswich coal is 
shipped as bunker coal, but in 1915 the quantity shipped 
for bunkers, cargo and other purposes was 296,041 tons. 
There were twenty-seven collieries working in the Ipswich 
district during the year, seven in the Darling Downs 
district, one in the Central district, and four at Blair Athol, 
An increased quantity was obtained from the Mount 
Mulligan mine. Further development and prospecting 
work has been done in the Ipswich district. Further 
sinking has been done at the New Aberdare colliery, and 
new tunnels have been opened at the Aberdare and 
Eclipse collieries. The Aberdare seam was located in 
1914 by means of a bore from the New Aberdare shaft, 
and when the bore reached a depth of 250ft., the seam 
was found, so that when the new Aberdare shaft has been 
sunk to a tota) depth of 827ft. from the surface to reach 
the seam, it will be one of the deepest in the Ipswich 
district. 
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Srr,—I should be much obliged if any of your readers could 
inform me where I can obtain ‘‘ Fox’s Cement.”’ 
A. W. 
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Electric Welding in Shipbuilding. 


Ir is imperative that the great classification 
societies should, in the interests of technical progress, 
take immediate cognisance of new developments in 
shipbuilding which contain the promise of practical 
utility. The decision to employ reinforced concrete 
construction on an extended scale to assist the output 
of urgently needed new tonnage has already led to 
action being taken by Lloyd’s Register and other 
classification societies, to assign experimental classes 
to vessels of this type built under their survey, 
Similarly the announcement that the first steel ship 
built without the use of rivets had been launched in 
one of the shipyards operated by the Inland Water- 
ways and Dock Section of the Royal Engineers has 
been followed by a statement as to the attitude of 
Lloyd’s Register regarding the employment of electric 
welding in ship construction. We note from an 
official statement on the subject that the Technical 
Committee of Lloyd’s Register has had under con- 
sideration a report from the Chief Ship Surveyor 
dealing with experimental work, which has been 
carried out with the object of determining the extent 
to which electric welding processes may be safely 
adopted in the shipyard. Some of the experiments 
were repeated before the Committee and a number of 
invited guests associated with shipping and ship- 
building interests at a recent meeting, and it will come 
as no surprise to those who have followed the course 
of recent developments to learn that the Technical 
Committee of Lloyd’s Register has decided to recom- 
mend to the General Committee for approval the 
suggestions put forward by the Chief Ship Surveyor 
as to the conditions on which, as a tentative measure, 
welding might replace riveting in the construction of 
vessels built under the society’s survey. 

Electric welding has, of course, been employed in 
ship repair work for some time past. Outstanding 
features of the process are that no pre-heating or 
annealing is necessary, and that repairs can be carried 
out in situ. A very successful recent illustration of 
the advantages of electric welding in this field was 
provided by the repair work on interned enemy ships 
in United States ports. Following that experience 
the American Government is now carrying out im- 
portant tests at the Federal yard at Newark, with 
both spot and arc welding, to determine the correct 
application of both systems. In order to enable a 
comparison of the relative cost, as well as the strength 
under sea-going conditions, of electric welded as 
compared with riveted work, the Emergency Fleet 
Corporation, which has charge of the experiments, 
has decided to have welded and riveted sections in the 
same structure. As a result of the experience which 
has been already gained in American practice, the 
definite statement has been made that the employ- 
ment of electric welding has brought about a reduction 
of 60 per cent. in labour charges in the shipyard, has 
effected a decrease of 50 per cent. in time of con- 
struction, and that the strength of the welded joints 
is 25 per cent. in excess of the riveted work. It is 
added that thirty welders can perform the same 
amount of work as 125 riveters. These particular 
statistics refer to work which has been done under the 
Wilson system, which works on the are principle. 
Lap welding was generally employed in the early 
experiments, but it has been decided that butt 
welding shall be adopted to effect economy in the use 
of steel. A great deal of work has also been carried 


out in Great Britain, although less publicity has been 





given to what has been done here than to that in the 
United States. It may, however, be stated that the 
Admiralty, as the result of tests which have been made 
at Portsmouth and elsewhere, has a great deal of 
confidence in the future of electric welding for ship 
construction, and it is to the credit of the British 
industry that the first rivetless vessel should have 
been launched from a home yard. The ship is 
admittedly an experiment, but the figures put forward 
from results obtained in connection with it, and other 
Admiralty work, suggest that a saving ranging up to 
20 to 25 per cent. in labour and material can be 
effected by the use of electric welding, as compared 
with hitherto existing methods of construction. It is 
understood that a number of vessels will be con- 
structed in British yards in which the use of rivets, if 
not entirely eliminated, will be reduced to a minimum, 
and it is stated that the United States Shipping 
Board has decided to employ electric welding for a 
number of the 10,000 tons standard ships included in 
the American shipbuilding programme. It is evident 
therefore that the rivetless ship is to receivea practical 
test on an extended scale, and a comparatively short 
interval only should elapse before the necessary expe- 
rience has been gained to determine the sea-going 
status of such a vessel, and to throw light on the 
financial considerations involved. 

Numerous problems have, however, yet to be 
solved before it can be definitely stated that electric 
welding, however expedient as a war-time measure to 
expedite the completion of tonnage, can replace the 
older method of ship construction. One of the 
difficulties of the moment arises from a shortage of 
trained men capable of undertaking the work, but this 
trouble can doubtless be overcome at no distant date, 
and the proposal that the electric welding industry 
should be organised to supply the needs of ship- 
builders is a sound suggestion which, it is hoped, may 
be adopted. It is recognised that until the necessary 
supply of skilled welders has been provided there wil] 
be the risk of having badly executed work with its 
attendant risks. In a discussion which took place 
recently before the Institution of Engineers and Ship- 
builders in Scotland, special attention was directed to 
the possible effect of the high temperatures employed 
in electric welding in bringing about chemical and 
structural changes in the metal due to overheating. 
It was pointed out that those who had little experience 
in operating the apparatus were inclined to use an 
undue amount of current, and thus to magnify the 
dangers arising from overheating. One effect of an 
excess of temperature is stated to be an increase in the 
percentage of nitrogen in the weld, and while this 
would not affect the tensile strength, the brittleness 
induced by a high percentage of nitrogen might be 
followed by serious effects if the ship’s structure were 
subjected to shock or fatigue stresses. It is probable, 
however, that while these and other problems involved 
will call for the closest consideration by naval archi- 
tects and engineers, a considerable extension of 
electric welding in ship construction is likely to be 
made in the immediate future. 


The State and the Housing Problem. 


THE statement which has been made by the Pre- 
sident of the Local Government Board as to the policy 
of the Government with regard to housing after the 
war will be welcomed by the nation as indicating an 
intention to deal with a very: pressing problem on lines 
which should yield early and effective results. It has 
long been realised by those who have made a study of 
the many factors which make for industrial efficiency, 
altogether apart from other aspects of the housing 
question, that the provision of comfortable and 
healthy homes for the working classes is one of the 
most important. The group of reports by the Govern- 
ment Commissioners on the causes of industrial unrest 
which were presented last year made it clear that the 
conditions attending the home life of the workers in 
many districts, of which squalor and discomfort were 
the chief characteristics, were among the most potent 
causes of the spirit of discontent. It was shown that 
in some areas, of which the Barrow district was 
then perhaps the most conspicuous example, housing 
facilities for the large influx of additional workers 
were deplorably deficient, and that it was either a case 
of living on the spot under conditions which seriously 
handicapped effort in the workshop, or of living at 
distances from their work which imposed a strain on 
the industrial population which they ought not to be 
called upon to bear. Reform in connection with 
housing was advocated in a majority of the reports on 
the unrest among the working classes which existed 
at that time, which prevails to-day, and will continue 
until the necessary action is taken to sweep out of 
existence the congeries of mean streets and sordid 
dwellings in which for too long a period a majority of 
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thé industrial population have been compelled to seek, 
but have failed to find, homes. 

It is not necessary at a moment when hopes of an 
improved condition of affairs are taking definite form 
to attempt to apportion the blame for the perpetuation 
of an offence which has poisoned the wells of industry 
at theirsource. Some municipalities, not afew of our 
leading engineering and other firms, and here and there 
private enterprise on the part of the building trades, 
have sought to provide a remedy for this condition of 
affairs, and if the plans now in the making pass into the 
phase of actual accomplishment, what has been 
achieved at Port Sunlight, Letchworth, and elsewhere, 
will be repeated throughout the length and breadth 
of the land. It is very satisfactory to learn, on the 
authority of Mr. Hayes Fisher, that the Government 
has not failed to appreciate the magnitude of the 
problem, and is approaching the task of solving it, not 
merely with zeal and enthusiasm, which might easily 
be misdirected, but with a wide outlook, and with a 
desire to co-operate with those who are in a position 
to give expert advice. The Government in formulat- 
ing its policy has decided that at least 300,000 houses 
will be required, but it is not disposed to deny the 
contentions of those who believe it will be wiser to 
decide to build 500,000 new houses. It is obvious, of 
course, that under present conditions this colossal 
building scheme cannot be left to municipal or private 
enterprise without serious risk of failure, and, indeed, 
it is a subject which ought to have been recognised as 
the responsibility of the State, acting through local 
authorities, many years ago. The question has 
entered a particularly acute phase at this period, 
partly as a result of the industrial expansion arising out 
of the needs of the war, which has accentuated the 
shortage of working-class dwellings in the manufactur- 
ing districts, but also because it is now widely accepted 
that it will be essential in the after-war period to 
maintain the high level of production of which it has 
been shown our industries are capable, and that this 
can only be accomplished by retaining in the ranks of 
industry the many recruits, including the large body 
of women workers, who are giving such excellent 
service during the war period. To ensure the main- 
tenance of a high level of production many things, 
which need not be diseussed here, are necessary, but 
not the least of them is the housing of the workers in 
comfortable surroundings in close proximity to their 
work. The deputation of members of both Houses of 
Parliament which waited on the President of the 
Local Government Board on Tuesday put forward 
some clear cut proposals as to the form which Govern- 
ment aid should take if the building scheme is to be 
based on sound business principles. The present 
policy of the Government is embodied in the circular 
of March last, and the President of the Local Govern- 
ment Board has been authorised to introduce and 
obtain the passing into law of the Housing Bill, as 
agreed to by the Committee over which Mr. Long 
presided. The memorandum which forms the basis 
of the points raised by the deputation deals mainly 
with the financial aspect underlying the proposal that 
the State is prepared to defer the greater part of the 
additional cost of providing houses which is due to 
war conditions. 

With the desire to put forward definite proposals 
there will be general concurrence, and it will be agreed 
also that the scheme suggested for the consideration of 
the Government has been carefully thought out. Under 
this plan the State would lend to local authorities or 
others who might he authorised to undertake building 
operations the money needed to finance these schemes. 
On a fixed proportion of these loans no interest would 
be payable during a provisional period of five years, this 
proportion, as far as can be ascertained, to approxi- 
mate as far as possible to the excess of the cost of 
building after the war over the cost of building under 
future normal conditions. Another suggestion, which 
it is hoped does not imply the creation of new depart- 
ments with highly salaried officials, which Mr. Hayes 
Fisher does not apparently favour, and which would, 
as he indicates, be regarded with suspicion, is that a 
body of Housing Commissioners should be set up to 
ascertain the needs of particular districts, and to 
occupy an independent position between the State 
and local authorities. Many regard the immediate 
appointment of a staff of able men to undertake these 
duties as essential, and undoubtedly there is much to 
be said in its favour. In any case, whatever difference 
of opinion there may be on this head, there will be none 
as to the powers which, it is suggested, should be held 
by the Government to meet the case of failure of the 
local authorities, who will be generally responsible for 
the carrying out of the building schemes, to act 
within a reasonable period. In such circumstances 
the houses should in the opinion of Government 
critics be built by the State and transferred to 
the local authorities. While there is no suggestion 
to adopt a policy of coercion, it is quite necessary that 





THE ENGINEER 


Tn ___________ — 


these powers should be reserved, although our opinion 
is that local authorities will not refuse to accept their 
responsibilities. Apart from the financial aspect, 
which has hitherto attracted most attention, for the 
good reason that it is the basis on which the scheme 
will stand or fall, there are many other questions 
connected with the supply of materials and labour 
which will call for the closest consideration, if the 
many claimants for priority in connection with 
building operations, including the population of the 
devastated areas of France and Belgium, are to be 
fairly treated. We may add, although it goes with- 
out saying, that the engineering industries, which 
more than any other have suffered from the lack of 
housing accommodation for workers during the war 
period, will welcome the definite move now made, 
and will. be prepared to co-operate in any direction 
which may hasten the accomplishment of the far- 
reaching plans just outlined. 


The Navy and Merchant Shipbuilding. 


Ir is not inappropriate that the return of merchant 
shipping construction for July, with the accompanying 
statistics, which enable comparison to be made over 
a long period, should have been made public simul- 
taneously with the review of the war situation 
contained in the speech of the Prime Minister. It is 
true that Mr. Lloyd George, while warning the nation 
against false confidence, gave chapter and verse for 
the hopeful tone which was the prevailing note of his 
speech. His tribute to the work of the Navy in 
denying the enemy the use of the seas, save in the 
furtive cruises of the U-boat fleet, the announcement 
that no fewer than 150 of these ocean pests have been 
destroyed, his claim that upon the issue of the naval 
war depends the final result of the world conflict, 
constituted a timely reminder to the unreflecting of 
the magnificent work done by the allied naval forces, 
of which the British Navy has borne the brunt. 
There were, however, one or two statements in his 
speech which should be read in conjunction with the 
return of merchant ship construction for last month 
as well as for preceding periods. He pointed out that 
the tonnage of the Navy, including the auxiliary fleet, 
had increased during the war period from 2,500,000 to 
3,000,000 tons. It is well that critics of the merchant 
shipping output should have in mind not merely the 
tremendous effort involved in making that addition 
to our naval resources, but, as Mr. Lloyd George told 
the House of Commons, the concurrent claim on our 
shipbuilding and other industries in repairing, 
supplying and maintaining that great war machine. 
The same point was recently made by Sir Eric Geddes 
in the course of the shipbuilding debate. In an 
interview which he granted to a number of repre- 
sentatives of the Press yesterday afternoon, Lord 
Pirrie explained much that has hitherto been obscure. 
For example, he pointed out that the present distribu- 
tion of effort was in the following order.—the section 
with the largest number being shown first :—(1) 
Repairs and refits, both merchant and naval ; (2) new 
naval construction, including auxiliary vessels ; 
and (3) new merchant construction. There could, he 
said, be no question as to repairs taking precedence, 
and went on to assert that so long as there was a single 
ship to repair he did not propose to draw men off for 
new construction. The distribution of the balance 
of labour between naval and merchant construction 
was, he added, a matter which was settled by the First 
Lord, and with a knowledge of all the circumstances, 
and in view of the fact that the net monthly losses of 
merchant shipping were decreasing,—they reached 
their highest point of nearly 500,000 tons in April, 
1917, while during May and June of this year they were 
only in the neighbourhood of 27,000,—he—Lord 
Pirrie—was in perfect agreement with him on the 
question. Then with regard to the withdrawal of 
additional men from the fighting line, Lord Pirrie 
further explained that most of the skilled shipyard 
workers had now become skilled soldiers, and were as 
indispensable to their new profession as to their old 
industry, and that, having regard to the present 
military situation, he did not feel that he had, at the 
moment, a strong enough case to take to the War 
Cabinet demanding the return of these men. It was 
made perfectly evident, however, that all the Govern- 
ment Departments concerned are dealing with the 
question of merchant and other shipbuilding in a 
manner which, as far as can possibly be foreseen, will 
bring about the best results obtainable, having regard 
to all the circumstances. 
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PRODUCTION OF OIL FROM CANNEL Coal, 


THE committee appointed last February by the 
Institution of Petroleum Technologists to inquire into 
“the quantity of cannel coal and allied minerals 
available in Great Britain as a source of motor spirit, 
fuel oil and other products, and to forrnulate a scheme 
for the utilisation of such supplies,’ has issued an 
interim report from which it appears that the com, 
mittee has considered the matter under four heads, 
namely :—{1) As to the supplies of material available. 
(2) as to the treatment of such material ; (3) as to 
the cost of treating it; and (4) as to the financial 
aspects involved in the questions of wages, royalties, 
the value of the products, &¢. The committee, 
according to the report, has obtained sufficient 
evidence to satisfy itself that a very large amount of 
retortable material can be obtained from collieries for 
the production of oil in Great Britain, and that, 
provided the necessary facilities and labour were 
available, at least 10,000 tons of material per day 
could be assembled for treatment. This material, 
the committee recommends, should be dealt with in 
low temperature retorts, and would yield 310,000 
gallons of crude oil per day, or more than 400,000 tons 
a year. Tests carried out with various low temperature 
processes have shown that between 15 and 80 gallons 
of crude oil per ton can be obtained from material 
existing in the British Isles. An average figure of 
30 gallons per ton has been taken in arriving at the 
above estimate for the annual output. 

The raw materia! * in sight ” is of three varieties :— 
(a) Non-caking material with a high vield of oil, and 
giving a residue of low value as a household or steam 
raising fuel, but of considerable value as a fuel for gas 
producers and other purposes ; (6) caking and non- 
caking material with a sma!ler yield of oil than the 
above, but giving a residue of great value for domestic 
and industrial purposes ; and (c) material of a value 
intermediate between these two classes. The crude 
oil is expected to yield on refinement at least 8 per cent, 
of spirit—i.e., petrol—and 40 to 50 per cent. of fuel oil, 
Much of the material referred to consists of the smalls, 
slacks and dust produced at ccllieries. This material, 
it is important to note, has hitherto not been raised 
to the surface, or, if raised, has been thrown upon the 
spoil heaps or returned to the underground workings 
It may constitute about 15 per cent. of the total 
material mined. At present, or at least under normal 
conditions, it is useless to the coalowner, for he cannot 
sell it, and is the basis of a grievance with the miner, 
for he does not get paid for its production. The 
miners have, in fact, long sought sanction to use 
shovels instead of forks for handling the coal in the 
underground workings, so that they may get the 
advantage of the smalls and slack and dust which 
they mine. It is, therefore, obvious that by employing 
this small-sized stuff for the production of oil, both 
the coalowner and the miner would be benefited. 

To develop the industry on a permanent commercial 
basis would demand the profitable utilisation of the 
by-products and residues left after the distillation. 
It is for this reason that the committee favours a low 
temperature process of distillation. Such a process, 
it is claimed, yields as residue not coke, as does a 
high temperature process. but a smokeless fuel 
representing about 75 per cent. of the weight of coal 
carbonised, containing a considerable percentage of the 
original volatile constituents of the coal, and readily 
suited by itself for burning in an ordinary domestic 
open-hearth fireplace. These remarks apply to a 
caking material. If the material is non-caking and 
high in ash, the residue left after low temperature 
distillation can be used in a producer for the production 
of power gas and sulphate of ammonia. If the coal 
is of a non-caking character and low in ash, the 
residue can be used in the manufacture of briquettes. 
With regard to the type of retort to be used, the 
committee states that as the materials to be treated 
vary widely in natural characteristics and in their 
béhaviour within the retort, no one type of retort 
can be expected to treat to best advantage all the 
classes of material available. 

The committee’s report concludes by urging that 
the Government should afford facilities to those who 
are prepared to erect at suitable points plant for the 
treatment on a commercial basis of the material 
known to exist, that a definite policy should be laid 
down as to the relative national value and importance 
of oil and coal at the present time, and that an 
experimental station for the testing of retorts and 
material should be immediately established, either by 
the Government or by the Institution of Petroleum 
Technologists, with the assistance of the Government. 

Almost simultaneously with the appearance of the 
report dealt with above, a report on the production of 
fuel oil from home sources was issued by the committee, 
under the chairmanship of the Marquis of Crewe, 
appointed by the Minister of Munitions to inquire into 
the matter. This committee has reported against the 
low temperature distillation of cannel coal, on the 
ground that this material is not available in sufficient 
quantity, and that the expense, labour and time 
involved in the erection of the necessary plant woul 
be too great. If cannel coal is to be used, it recom- 
mends that the retorts employed should be those 
already in existence at gasworks—that is to say, it 
recommends a high temperature process of distillation. 
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THE USE OF LIGNITE, BAGASSE, AND WOOD 
WASTE FOR POWER GENERATION AND 
OTHER PURPOSES. 

By JOHN B. C. KERSHAW. 
No. T. 


In continuation of the series of articles' describing 
the properties and methods of utilisation of waste 
or low grade fuels for power generation, the use of 
lignite (or brown coal), “‘ bagasse,” and wood waste 
must not be overlooked. for although these forms 
of fuel are not produced in any quantity in the United 
Kingdom, very large quantities are found in Canada 
and Australia, and there is little doubt that at no 
very distant date these colonial reserves of fuel will 
become of considerable industrial importance. 
According to Steuart? there are vast deposits of 
lignite in Alberta, Saskatchewan and Manitoba, in 
the Dominion of Canada, and also 1700 square miles 
of it in Victoria, in the Australasian Continent— 
so that when the United Kingdom has exhausted 
her stores of coal, and is obliged to curtail her manu- 
facturing activity, these outer parts of the Empire 
may take up the réle, and become in their turn the 
centre of flourishing manufacturing industries. 
Already in Germany and in the United States the 
beds of lignite, which occur in certain districts, are 
being worked and utilised for power purposes on a 
large scale, and the developments that have occurred 
in those countries are certainly worth studying in 
connection with the further exploitation of the fuel 
resources of the British Empire. 


LIGNITE : CHEMICAL AND PuHysIcAL PRo- 
PERTIES. 


Lignite is a naturally occurring solid fuel, inter- 
mediate with peat and ordinary bituminous coal in 





Fig. 1—CHARGING FLOOR OF LIGNITE-BURNING BOILERS 


age, and in chemical properties. The percentage 
of water in freshly-won lignite is large, ranging from 
30 to 50 per cent., and even after air-drying the 
moisture contents are still very high, and vary from 
10 to 20 per cent. When large lumps of lignite are 
dried rapidly, the escape of the excessive moisture 
causes them to break up into small pieces, and this 
crepitation of course detracts from the value of 
natural lignite as a fuel, except after briquetting, 
or other treatment. The ash contents vary from 
5 to 10 per cent., and the volatile hydrocarbons from 
35 to 45 per cent. 
_ Four methods of utilising lignite are in operation 
in different parts of the world, namely :—(1) Air- 
drying and use in the natural state for power genera- 
— (2) briquetting ; (3) distillation ; (4) gasifica- 
ion, 

The most notable examples of these four different 
methods of use will now be described. 


(1) Power GENERATION FROM AIR-DRIED 
LIGNITE. 


The electro-chemical works at  Bitterfeld, in 
Saxony, are operated entirely with electric power 
derived from the very extensive beds of lignite which 
occur in the vicinity. In fact, the site of the works 
was purposely chosen by the promoters because it was 
believed that the cheapness of the power would more 
than counterbalance the distance of the factory from 
the usual markets for the manufactured goods. 

The works there are an offshoot from the original 
German Electrolytic Soda Works, at Griesheim, 
near Frankfort, and operate what is known as the 
* Elektron”’ process of soda and bleach manufacture. 
The fact that these Bitterfeld Works have been 
greatly extended since their erection in 1894, when 
the plant was designed for the utilisation of only 
3000 H.P., proves that the successful production of 
electric power from lignite was quite possible, even 





T? See issues of gTHEJENGINEER{ October 13th, 1916; January 
19th, 1917; July 13th, 1917; October 12th, 1917. 
* Journal Soc. Chem. Industry, February 28th, 1917. 














under the pre-war conditions of competition, with 
power derived from coal and water. 

Very few details of the works, or of the power 
plant, have been allowed to appear in print. It is 
known, however, that the lignite is cut from the beds 
in which it is found by mechanical cutters or shovels, 
is subjected to a certain amount of air-drying, and 
is then carried to the works by an aerial transporter 
system. No official figures showing the actual results 
obtained at the power-plant have been published. 

The Zeitschrift des Vereines Deutscher Ingenieure, 
however, in February, 1908, published an illustrated 
description and tests of an installation of four tubular 
boilers, with step-grates specially designed for opera- 
tion with lignite, and some details of this plant may 
be given here, for no doubt it resembles that at Bitter- 
feld in many respects. Figs. 1 and 2 show a general 
view of the charging-floor of the boilers, and a sec- 
tional elevation of the grate. The latter, it will be 
seen, is sunk below the floor-level, and the lignite is 
tipped directly into the charging hoppers from the 
tip-wagons in which it is brought into the boiler- 
house. A sliding door divided into three sections 
regulates the admission of the fuel to the grate of 
each furnace. The angle of the step-grate can be 
altered from the ground-level. The lower part of 
the grate is horizontal, and the combustion of the 
partially consumed fuel is completed on it. The 
ashes are then allowed to fall into enclosed ash boxes 
by drawing a horizontal damper. From these boxes 
they are discharged into small wagons running along 
the rails below the step grate. The admission of air 
during the discharge of the ashes is prevented by 
this system of removal. The whole of the lower 
part of the step-grate is enclosed, and the admission 
of air to the grate is regulated by the levers which 
open or close the doors in front of the under-furnace 
space. The air required for combustion is drawn 
through a system of pre-heating stoves. As the 
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use of the step-grate causes the gradual evolution 
of the gaseous matter of the fuel, little or no smoke 
is produced, and a secondary air supply, though 
provided for, is seldom required. Trials carried 
out with this boiler installation have shown efficien- 
cies of between 67 and 69.7 per cent. when using a 
fuel having the low heating value of 2721 kilo-cals. 
(equal to 4897 B.Th.U.). From 2.66 to 3.01 Ib. of 
water were evaporated per Ib. of fuel, and the rate 
varied from 15.5 to 20.0 kilos. per square metre (3.1 
to 4.1 lb. per square foot) of heating surface. The 
waste gases contained from 16.1 to 17.2 per cent. 
CO,, corresponding to an excess of air only 1.08 per 
cent. above that theoretically required. 

The successful exploitation of the lignite deposits 
at Bitterfeld has caused this previously unknown 
and unimportant place to become a flourishing centre 
of the German electro-chemical and electro-metal- 
lurgical industries, and the rapid developments 
there prove that the products of electric power, 
generated by burning lignite under steam boilers, 
are quite capable of competing with those produced 
from electric power obtained in the more customary 
manner. 

Passing on now to consider American practice 
and experience, Bulletin 89 of the U.S.A. Bureau of 
Mines, upon * Economic Methods of Utilising Western 
Lignites,”’ by E. J. Babcock, contains some very useful 
information upon the correct methods of burning 
lignite for power generation. The author of this 
Bulletin states that “‘The proper combustion of 
lignite depends largely upon using a size of coal that 
will give an abundant air-surface, but, in addition, 
a good draught should be so arranged that the air‘ean 
be directed through the burning coal to the best 
advantage, and can easily be controlled and closely 
shut down, when it is desired to hold the coal at a 
relatively low heat. The fire-box should be kept 
reasonably well filled, but the firing should be carried 
out frequently by the application of thin layers of 
fuel to the surface of the bed of hot lignite. The 
ash and clinker should be removed carefully, and at 
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sufficient rate to prevent the accumulation of clinkers. 
Many firemen fail to get good results in the use of 
lignite because of uneven firing. The fire is allowed 
to run low and then a large quantity of the lignite, 
much of it in large lumps and carrying a high per- 
centage of moisture, is introduced. The large addi- 
tion immediately slackens the fire and materially 
reduces the temperature in the fire-box, and by the 
formation of considerable vapour reduces still further 
the temperature of the gases, the heat from which 
should be left for boiler absorption. By such firing 
it is impossible to keep a uniform load with a high 
boiler efficiency, and much loss of fuel is experienced. 
By using coal of reasonably small size and firing in 
thin layers frequently, this difficulty is reduced to a 
minimum.” 

This view of the conditions required for the proper 
combustion of lignite is supported by the experience 
of the Hughes Electric Co., of Bismarck, N. Dakota, 
which has been using the deposits of this fuel in Dakota 
for some years as a boiler fuel. According to C. L. 
Larsen, the chief engineer of this company, in order 
to obtain a high efficiency with lignite it is necessary 
to maintain a high temperature in the boiler furnace, 
and the proportion of excess air must therefore be 
cut down to the lowest possible point. Mr. Larsen 
recommends for burning lignite “a flat sawdust 
grate with }in. round holes. Such grates contain 
only 15 per cent. air space, but by having small open- 
ings a higher air-pressure in the ash-pit can be main- 
tained and the air passes through the small holes 
and through the bed of fuel at a greater velocity. 
This produces a high temperature in the furnace, 
and as the volume is small, the heat is not rushed 
through the boiler and up the smoke-stack, but is 
absorbed by the water in the boiler, and a low tem- 
perature in the smoke-stack is obtained.” 

Working under these conditions, he asserts that 
an evaporation of 5]b. of water per Ib. of fuel can 
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Fig. 2--SECTIONS OF GRATE OF LIGNITE-BURNING BOILER 


be obtained from a lignite testing 35 per cent. moisture 
and 6 per cent. ash, and showing only 7000 B.Th.U. 
in the calorimeter. To obtain such an evaporative 
result, however, the boiler must not be pushed at all 
above its rated capacity, and not much over 3 lb. of 
water can be evaporated per square foot of surface 
per hour. 

Another American contribution to the subject of 
lignite is that of Randall and Kreisinger (Bulletin 8 of 
the Bureau of Mines) upon ** The Use of North Dakota 
Lignites for Power-plant Boilers.” The conclusions 
arrived at by these two investigators were (1) that a 
large combustion chamber was necessary in order to 
obtain the best results, and (2) that the gases yielded 
by the lignites must be completely burned in this 
chamber and raised to the highest possible tempera- 
ture before being allowed to come into contact with 
any of the water-cooled surfaces of the boiler. A 
Dutch-oven type of furnace was employed in this 
investigation, and the following is a description of 
the furnace and its method of operation :— 

“‘ The most striking features in the construction of 
the furnace are the deep-set grate, and the contrac- 
tion of the space between the bridge-wall and the 
end of the prolonged fire-brick arch. The furnace 
is designed to work on the gas-producer principle. 
The solid fuel is gasified on the grate, and the gas 
passes through the space under the arch into the 
combustion chamber, where most of the gaseous 
combustible burns. The necessary air for combus- 
tion is added through the openings in the bridge wall. 
This air is pre-heated to 200 to 300 Fah. in coils, and 
forced into the furnace under a pressure of 0. 5in. to 
lin. of water. The grate is 2lin. below the lower 
edge of the firing door. The object of this construc- 
tion is to enable the fireman to carry a thick fuel 
bed, and still see its condition at the top. The side 
furnace-door used in removing clinkers is only 7in. 
above the grate.” se 

The grate is equipped with rocking-bars to facilitate 
the removal of ash, and each grate-bar is supported 
by a 2in. pipe, through which cold air is circulated. 
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The thermal efficiency of this type of furnace, when 
used for steam-raising with lignite, is from 55 to 
58 per cent., and the two American investigators 
state that no difficulty was experienced in working 
up to the full capacity of the boilers. North Dakota 
lignite has, in fact, been employed with this type of 
furnace at the pumping plant of the United States 
Reclamation Service at Willaston, N.D., with good 
results. Fig. 3 shows sectional elevations of the 
boiler and furnace. 


(2) BrIQUETTING. 


The chief centre of the manufacture of lignite 
briquettes in Germany is at Horren, a small town 
west of Cologne, the industry at that. place having 
been developed within the last twenty-five years. 
According to C. A. Davis, who prepared a report 
upon the subject in 1913 for the U.S.A. Bureau of 
Mines, there are twenty-six factories producing 
lignite briquettes in the neighbourhood, and about 
20,000 metric tons were manufactured daily during 
the season of active production at that date. The 
mines are on the high terraces of a broad shallow 
valley, the strata of coal are from 230ft. to 800ft. in 
thickness, and the lignite is brought to the various 
works by an overhead transporter system. This 
one district, in 1911, produced rather more than one- 
fourth of the total German output of lignite bri- 
quettes, the largest works having twenty-eight 
presses, and turning out about 1600 metric tons of 
briquettes per day of twenty-four hours. The 
following description of the method of manufacture, 
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such plants were not infrequent, has been eliminated. 
The cost of the whole process of drying is about 70 
pfennige (or 8.5d.) per ton of product. 

The briquetting portion of the plant consists of 
five compound three-cylinder horizontal engines 
directly connected with open-mould plunger presses. 
The cross section of the plunger and mould of this 
type of press is lozenge shaped, and in the single 
presses is about Tin. long by 2}in. wide. The long 
axis of the mould is horizontal in the press—in the 
double presses the moulds are placed side by side, 
so that the two briquettes formed at each stroke of 
the plungers issue from the press end to end. The 
powdered brown coal containing about 15 per cent. 
moisture is fed into the mould from hoppers, and is 
subjected to a pressure of from 18,000 to 22,500 
pounds per square inch. A pressure equivalent to 
300,000 to. 400,000 pounds is exerted therefore on 
each briquette. The press forms or plates that 
form the moulds of the briquette presses are made 
of hardened steel, and are changed when they become 
so worn that the plunger no longer fits the mould 
well enough to make good briquettes. The chief 
cause of the wear is the sand, or other mineral matter, 
contained in the powdered raw material. The times 
that these plates last varies from three days to about 
four weeks, according to the amount of mineral 
matter present. The briquettes weigh about | Ib. 
each. No pitch or binding material of any sort is 
used in manufacturing them; the tarry matters 
liberated from the brown coal by the heat developed 
in compressing the material serves this purpose. 
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Fig. 3—SECTIONAL ELEVATION OF BOILER AND FURNACE FOR BURNING 


and of the plant at the most recently erected works, 
is taken from the report referred to above. The 
brown coal as mined contains 60 per cent. moisture, 
and, when dried, is dark brown in colour and easily 
powdered. The coal on delivery at the briquette 
factory of the Gewerkschaft ‘‘ Kohlenquelle’”’ is 
first crushed and screened, and is then dried in four 
Schulz driers, each with a capacity of 70 metric tons 
per twenty-four hours. Each drier consists of a large 
cylinder of boiler-iron 23ft. in length and 10ft. in 
diameter, mounted on trunnions, with the main axis 
inclined about 7 deg. from the horizontal. Inside 
the outer drum or shell of the drier is a second drum 
fitted with 366 tubes, each about 4in. in diameter. 
The exhaust steam from the engines is admitted 
to the space around the tubes, under a pressure of 
three atmospheres, through valves in the trunnions 
that support the drier. The moist powdered material 
is fed constantly from the storage pockets into the 
tubes by means of spiral conveyors, and the rate at 
which it passes through them is regulated according 
to its moisture content. 


To reduce 60 per cent. moisture down to 15 per 
cent. requires the fuel to be three-quarters of an hour 
in passing through the drier. The steam from the 
lignite is forced through a cyclone chamber by means 
of fans before being turned into the atmosphere 
through the escape flues. By this plan the dust, 
amounting to 3 per cent. of the total material dried, 
is collected from the escaping steam, and is added 
to the material to be briquetted. The air in all 
parts of the factory building is practically free from 
floating dust, because the dried brown coal is handled 
entirely in closed conveyors, and is not at any point 
permitted to escape into the factory. In this way 
all danger of dust explosions, which in early types of 


























The briquette presses are jacketed and water-cooled. 
A single press has a capacity of about 70 metric tons 
of briquettes per twenty-four hours, and requires 120 
horse-power. A double press takes 200 horse-power. 
The power for driving the plant is obtained from 
a battery of eight boilers fired entirely by brown coal 
as mined, and containing 60 per cent. moisture. The 
boilers together furnish 750 horse-power, and supply 
steam to the engines at a pressure of 180]b. In 
addition to the boilers there is  superheater, in 
which the steam for the driers is superheated to 
300 deg. Cent. One car load out of three of the 
brown coal brought to the plant from the mine 
is sent directly to the feed-hoppers of the boilers. 
From these hoppers the material is fed by mechanical 
stokers to the fires, and is burned on step grates. 
Each boiler has about 1300 square feet of heating 
surface, 270 square feet of superheater area, and 
65 square feet of grate area. Only three men are 
required to attend to the entire battery of eight 
boilers ; one to keep the feed-hoppers filled, shift 
and empty cars, &c., the two others to attend to 
the stokers and grates. The briquettes fetch eight 
shillings per ton at the factory; the retail selling 
price at Cologne in 1913 was 11s. per metric ton. 

As regards American experience, the U.S.A. Bureau 
of Mines, in 1908 to 1910, carried out some valuable 
experimental work with the lignites found in North 
Dakota, Texas and California, in order to ascertain 
whether the methods and forms of briquetting press 
used in Germany, and described above, could be 
applied with success to these American lignites. 

The results of this inquiry are recorded in Bulletin 
14,3 and although the investigation was not com- 








3 “ Briquetting Tests of Lignite at Pittsburg, Pa.,” by C. L. 
Wright. 
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pleted, sufficient testing had been carried out to 
prove that many of the American lignites have ag 
high a thermal value as the German ones, and that 
they can be briquetted upon a commercial scale 
without the use of any binding material. It has 
also been proved that, contrary to the generally 
held opinion, lignites that have been slacked by 
exposure to atmospheric influences can still be 
briquetted without a binder. Cohesion and weather 
tests, which were made with raw lignite, and with 
the finished briquettes, showed that the latter were 
the superior in resistance to handling and also to 
weather influences. 

With regard to practical developments in America, 
one of the American technical journals has published, 
a description of a plant erected in 1915 at Denver, 
Colorado, for the commercial production of briquettes 
and the recovery of valuable by-products from 
lignite. The fuel is subjected first to dry distillation 
in order to obtain fuel gas, light oils, ammonium 
sulphate, creosote and pitch, while the residue of 
coke left in the retorts is finally briquetted with the 
aid of binding materials. The ovens or retorts at 
this plant are designed to take ten-ton charges, and 
the heating period lasts two hours at a temperature 
of 500 deg. Cent. The yield of by-products at this 
temperature per ton of raw lignite is stated to be as 
follows :—Gas, 10,000 cubic feet ; tar oil, 13 gallons; 
ammonium sulphate, 2.5lb. The pitch, and some 
other binding material, are employed for briquetting 
the residue left after the distillation is completed, 
and the briquettes, or carbonets, as they, are,called 
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NORTH DAKOTA LIGNITE 


locally, have the following composition :—Moisture, 
1.34 per cent.; volatile matter, 7.60 per cent. ; 
ash, 7.02 per cent. ; fixed carbon, 84.04 per cent. ; 
calorific value, 14,061 B.Th.U. They withstand 
unfavourable weather conditions and. rough handling 
very satisfactorily, and also retain their form when 
burned. until they are practically all consumed. 
The Denver Works, as originally planned, were 
designed for the treatment of 500 tons of raw lignite 
per day, and the briquetting plant for an output of 
25 tons an hour. 

The details of this method of treating the Colorado 
lignites were worked out in the laboratory before 
the works at Denver was designed or erected, and 
it is hoped that this very careful preliminary study 
of all the scientific data will lead to the foundation 
of a new and flourishing local industry. 








ELECTRICALLY-WELDED BARGE. 





PARTICULARS are now available of the interest- 
ing—and completely successful—experiment in 
rivetless shipbuilding, carried out at a yard on the 
South-East Coast. The first steel vessel constructed 
entirely without rivets was, as we announced in our 
issue of July 19th, recently launched in the presence 
of Lord Pirrie, the Controller-General of Merchant 
Shipbuilding, and other representatives of the 
Admiralty and the War-office. She has since been 
in service with full cargo during exceptionally rough 
weather, and has, we understand, passed satisfac- 
torily in every way through the severe tests imposed. 


* Coal Age, April 15th, 1916. 
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The object of the experiment, to which considerable 
importance was attached by, shipbuilding authorities, 
was to prove the ability of welded construction to 
withstand the stresses peculiar to a ship at sea. This 
principle having been established, it is not proposed 
altogether to dispense with riveting, which in certain 
sections is cheaper and quicker than welding ; it is 
intended, however, that future vessels should be a 
combination of riveting and welding. The United 
States Shipping Board, for instance, having been in 
close touch with the experimental work, is making 
arrangements for the consiruction of a number of 
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owing to the absence of rivets, but it is estimated that 
greater economy will result when the design is modified 
to suit electric welded ship construction. The total 
cost of welding was £301, detailed as under :— 





Electrodes eeite aa FH lee £178 
ee RR a ae eR eee 61 
ME fais! es ca kh tne oe eae ee 62 

£301 


It is realised by the Admiralty experts that the 
proportion of cost for electrodes is high, but this is 
mainly due to the present limited demand. Demand 





account of its bulkiness, and low heating value, which 
latter necessitates the burning of an appreciably larger 
quantity than would be the case when burning a steam 
coal of good quality. On the other hand, the fact that 
peat fuel burns freely to a fine, easily-handled ash—per- 
mitting of its almost complete combustion—must not be 
ignored. The cost of handling the ash in this case can 
be reduced to a minimum. 

‘* The maximum cost per ton which peat fuel can stand, 
and still compete with coal, is governed by the cost of 
steam coal at the place where the power plant is located. 
There is, however, a fixed minimum cost, determined by 
the cost of its manufacture, below which peat fuel cannot 











INTERIOR VIEW 


10,000-ton standard ships, in which the use of rivets 
will be reduced to 24 per cent. of the number originally 
required. 

The recent progress achieved in electric welding by 
means of the flux-coated metal electrode process, 
and its successful use at Admiralty dockyards and 


elsewhere in the construction of the equipment and | 


superstructures of various vessels, led to permission 
being obtained for the erection of a standard barge, 
with riveting eliminated and electric welding 
substituted throughout. Such a craft, it will be ob- 


served, may be exposed to considerable rough usage | 


in dock, besides being subjected to severe towing 
stresses. Seeing that material already available on the 
site where she was built, was utilised, the barge differs 
in no way from the standard riveted type with lapped 
joints, excepting that the hull plates were arranged 
for clinker build and the plate edges joggled to permit 
of horizontal downward welding in order to reduce 
the amount of overhead work, which is more difficult 
of execution. 

The vessel to be welded was 125ft. between per- 
pendiculars, and 16ft. beam, with a displacement of 
275 tons. The hull was rectangular in section amid- 
ships, with only the bilge plates curved. It was built 
up of seventy-one transverse frames, and contain 
three bulkheads, those fitted fore and aft being water- 
tight, and that amidships non-water-tight. The 
shell plating was fin. and 5/,,in. All the joints were 
lapped in the manner described. 

Curiously enough, the first day’s work was poor, 
though all the operators were first-rate men, with 
extensive experience of electric welding in the shop 
on minor repairs and on structural work at shipyards. 
The poorness of the work was probably due to the 
novelty of the undertaking and to the position— 
lying flat on the keel—which the men had to adopt 
to get to the joints. In a few days, however, when 
they became accustomed to the job, the speed and 
quality of the work improved so as to become equal 
to that achieved in workshop standard practice. 
With the more difficult welding, such as that in the 
vertical butt joints on each shell plating, and over- 
head work underneath the keel and on bilge plates 
it was noted that the quality of the welds was excel- 
lent. For this overhead work special electrodes 
were employed, and proved well worth the slightly 
increased cost. All water-tight joints up to and 
including the underside of bilge plates were con- 
tinuously welded both inside and outside, the other 
water-tight joints being welded continuously on one 
side and tack welded on the other. On the shell 
plating the continuous welding was on the outside 
in all cases. For internal non-water-tight, joints 
and frame construction tack welding was adopted, 
the length of welding being carefully calculated to 
give a margin of strength over a similar riveted joint. 
Taking all positions of work into consideration, the 
average speed was 4ft. an hour at the commencement, 
while towards the end of the work an average of 7ft. 
an hour was easily obtained. 

Some interesting details have been given to us of 
the comparative cost of an electric welded and a 
riveted barge. In labour, 245 man hours were saved 


in construction, which can easily be improved on in 
future work, More than 1000 Ib. of metal was saved, 
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and competition will have the usual effect, and should 
reduce the cost of this item by at least 60 per cent. 
It will then be possible to build a vessel of this size 
with an estimated saving of from 25 to 40 per cent. 
of time and about 10 per cent. of material. 

It is interesting to add that, as a result of this 
demonstration, the yard has prepared a new design 
of barge, in which it is proposed to incorporate elec- 
tric welding and riveted construction to the following 
extent :— 

To BE WELDED. 
Coamings. 
Shell seams to frames. 
Deck butts to beams. 
Bulkheads (including 
boundary bars). 
Keel plate butts to be 
welded overlaps. 
After shell seams welded. 


To Be RIVETED. 
Floor riveted to frames. 
Beam knees to frames 

and beams. 
Frames clear of 
seams. 


shell 








THE VALUE OF PEAT FUEL FOR THE 
GENERATION OF STEAM. 


No. 1. 


AN interesting report, made by Mr. John Blizard, to 
the Canadian Department of Mines on ‘‘ The Value of 
Peat Fuel for the Generation of Steam,” was published 
some time ago, a8 Bulletin No. 17, by the Dominion Govern- 
ment Printing Bureau, at Ottawa. This Report we have 
pleasure in reproducing in full in the following articles. 
it is pointed out in a preface, written by Mr. B. F. Haanel, 
the Engineer-in-Chief to the Bureau’s Division of Fuel 
and Fuel Testing, that the subject matter of the report 
forms the third and last of the series comprising the inves- 
tigation undertaken some years ago to determine the value 
of peat fuel for the production of power. The former 
reports, ‘“‘ The Utilisation of Peat Fuel for the Production 


of Power,” and “‘ Peat, Lignite, and Coal,” dealt mainly | 
with the production of power through the media of gas | 
producers and internal combustion engines, while this | 


report sets forth the results obtained with peat when 


burned on the grate bars of two distinct types of steam | 
| of combustion to the initial temperature of the fuel and 
| oxygen. 


generators, 
‘** An examination of the results set forth, and described 


in detail, will, remarks Mr. Haanel, ‘“‘ show that under | 
favourable conditions and circumstances, peat fuel can | 
be economically utilised for the production of power | 
through the media of the steam generator and steam | 


engine. But the controlling factor which determines 
the feasibility of using peat fuel for steam generation is 
the cost of winning this form of fuel and delivering it to 
the steam power plant in a sufficiently dry state. That 


this cost of the peat fue] delivered to the plant must be | 


less than that of a quantity of good steam coal equivalent 
in heating value, in order to permit of its competition, is 
apparent to all who have knowledge of, or experience in, 
the use of low grade iuels. Moreover, when considering 
the utilisation of peat fuel for the generation of steam on 


a large scale, the important fact that peat fuel, as it is | 


manufactured by the only economic process known to- 
day, is much bulkier than coal possessing equivalent heat- 
ing value, must not be lost sight of. Hence the storage 


of a sufficient quantity of peat fuel necessary to permit | 
' carried out in such a manner that the efficiency of the 


| boiler could be calculated, and the losses of heat energy 
| separated into theit respective components. 


of the continuous operation of a power plant without 
disastrous interruption becomes a problem of great im- 
portance, and one which must be considered and worked 
out with the greatest care—if the economy resulting from 
the use of this low grade fuel is to be realised. 

“ Further, the handling of large quantities of peat fuel 
involves problems of a more or less serious nature—on 
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compete with coaJl. Speaking generally, it is safe to say 
that peat fuel for steam-raising cannot compete with good 
steam coal costing 5 dol. or less a ton. But as the price 
of coal increases, as has been the case in the immediate 
past, and promises to do so at a more rapid rate in suc- 
ceeding years—peat fuel for steam generation, wherever 
large deposits of peat suitable for fuel purposes are avail- 
able, will become a very serious competitor of coal. Eco- 
nomy and efficiency, however, are the keynote of these 
modern times, and, in the future, it is hardly likely that 
any form of fuel will be utilised for steam generation for 
the production of power unless steam is indispensable to 
the carrying out of some chemical process, or other indus- 
try. So far as the generation of power is concerned, the 


| more economical method to employ is the conversion of 


the peat fuel into a combustible gas which can, in this 
form, be burned in a gas engine or used for the different 
heating furnaces in metallurgical works. 

‘““Many of the peats so far examined in this country 
have a very high nitrogen content, which can be recovered 
in the form of ammonia, when the peat is burned in a by- 
product recovery producer. In this manner, many of 
our peat bogs can become the source of one of the most 
valuable artificial fertilisers—ammonium sulphate—the 
demand for which is continually increasing.” 


INTRODUCTORY. 


The boiler trials described in this bulletin were con- 
ducted for the purpose of obtaining information concern- 
ing the value of peat as a fuel for the production of steam. 
The value of a fuel for this purpose cannot be expressed 
by a single co-efficient, since the fuel may be required for 
raising steam under very diverse circumstances and con- 
ditions, but the most comprehensive measure of its value 
is the ratio of the weight of steam produced to the weight 
of fuel burned to produce it. 

This ratio depends upon the calorific value of the fuel ; 


| the conditions prevailing at the time it is burned ; and the 


construction and design ot the apparatus for burning the 
fuel, and absorbing heat for steam generation. 

The calorific value of a fuel represents its total energy, 
and is usually expressed in British Thermal Units per 
pound, orcaloriesper kilogramme. Thisenergyisliberated 
by combustion, and its quantity is determined by burning 
a known weight of the fuel in pure oxygen in a calorimeter, 
and measuring the heat absorbed in cooling the products 


When a fuel is to be used for steam generation, it is 
desirable to evaporate as large a quantity of water as 
possible per unit quantity of fuel. It is impossible, under 
commercial conditions, to use all the heat of the fuel for 
this purpose, since, in order to accomplish this, it would 


| be necessary to burn the fuel completely, and to utilise 


all the heat thus generated by cooling the products of 
combustion, the excess air, and the ash, to the temperature 
prevailing before combustion took place. 

When burned under a boiler, a portion of the heat of 
the fuel is dissipated in the following forms of unused 


/energy :—(1) Unburnt solid combustible; (2) unburnt 


gaseous combustible ; (3) heat carried off in the chimney 
gases; (4) heat lost by radiation, and removal of hot 
clinker and ash. 

The remaining portion of the energy of the fuel is used 
for steam generation: the ratio of the quantity so used 
to the total energy of the fuel fired being termed the 
thermal efficiency of the boiler. The boiler trials were 


The information obtained may be used directly to 
compare the steam raising value of peat with that of 
other fuels, when the results of tests carried out with 
other fuels under similar conditions are available ; other- 
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wise, extreme care must be taken to make allowance for 
the change in these conditions before any comparison is 
made. 

By comparing the results of the trials—in which pea’ 
fue] was burned under different conditions—additional 
information may be acquired which will be useful in 
adapting apparatus for the economical] use of this fuel for 
steam-raising. Other factors can be deduced from the 
results of the tests, which may be useful in estimating 
the cost of handling the ash and clinker, of supplying the 
air to the grates, &c. These factors have reference to 
the quantity, method and difticulty of removing ash and 
refuse, strength of draught, pounds of flue gas per pound of 
fuel, &c. 

The trials described in these tests comprise a series of 
seven : four of which were carried out in a Babcock and 
Wilcox water-tube boiler, and three in an internally fired 
boiler of the portable locomotive type. The trials with 
the water-tube boiler were carried out at approximately 
the same rate of steaming which obtained during other 
tests in which coal and lignite were used, and the results 
obtained are, therefore, comparable with those of the 
latter tests. The fuel was hand-fired, by an experienced 
fireman, throughout the series. 

The peat fuel used in these tests was manufactured by 
the Anrep process, at the peat plant operated by the Mines 
Branch, Department of Mines, at Alfred, Ontario, during 
the season of 1911. (See Bulletin No. 4.) 

The moisture content of the peat was rather low for 
this class of fuel (16 to 20 per cent.), hence care should 
be taken when estimating the steaming properties of a 
peat with the results obtained in these tests as a basis, 
to allow for a higher moisture content equal, say, to that 
of the peat fuel usually supplied to the market.+ The 
peat used was of excellent quality, and contained only a 
small percentage of dust. 

Personnel.—Valuable aid was rendered by Mr. E. S. 
Malloch, B.Se., who took full charge of the tests from 
time to time; constructed the curves contained in the 
report ; and made the calculations required. 

The Chemical Department of the Fuel Testing Division— 





refuse removed from the grate and ashpit. An ultimate 
analysis and a calorimetric determination were made of 
the sample of peat taken for the first trial, and these results 
were used in conjunction with the approximate analysis 
for each test, in order to estimate the calorific value and 
chemical composition of the peat fired and refuse removed 
during each trial. 

Water Evaporated.—All the feed-water was weighed 
and delivered to a graduated feed-tank, from which it was 
delivered by pumps to the boiler. The water content of 
the boiler was: observed by measuring the height of the 
water level in the gauge glass, which had been graduated 
previously by the direct experiment. It was thus pos- 
sible to compute the quantity of water evaporated at 
any time during the trial. These computations were 
made every fifteen minutes, and were used to regulate the 
rate of working of the boiler to its pre-arranged load. The 
temperature of the feed-water was read every fifteen 
minutes from a mercury thermometer. 

Quality of the Steam.—The steam pressure was observed 
every fifteen minutes by means of a pressure gauge ; but 
since the steam formed was wet, it was necessary 
to use a steam calorimeter to determine the total 
heat and dryness fraction. This calorime er was of the 
throttling type, and was so attached that the steam was 
sampled at the moment it left the boiler. 

Draught.—In the first series of trials the draught pressures 
below the fire-bars, in the combustion chamber and in the 
flue leaving the boiler, were observed every fifteen minutes. 
In the second series the pressure was observed only in the 
smoke-box. Sloping gauges with oil as the fluid, reading 
to one-hundredth of an inch of water, were used for these 
measurements. 

Flue Temverature.—The temperature of the flue gas 
was observed every fifteen minutes by means of a Bristol 
electrical pyrometer. The fire-end of this pyrometer was 
placed in the centre of the flue near its junction with the 
top of the boiler, and close to the flue gas sampling tube. 

Collection and Analysis of the Flue Gas.—-A hard glass 
tube, encased in an iron pipe, extended through the wall 
of the flue, so that its open cnd was at the contre of the 
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Fig. 1—BABCOCK AND WILCOX BOILER WITH WHICH THE TESTS WERE MADE 


under the superintendence of Mr. E. Stansfield, M.Se.— 
was entirely responsible for the fue] and gas analysis. 

Mr. A. W. Mant'e, Mechanical Superintendent of the 
Fuel Testing Station, was responsible for the satisfac- 
tory working conditions of the boiler and equipment, and 
assisted in taking readings during the trials. 


Part I.—MetsHop or Conpuctine TEsTs. 


Precautionary Measures.—Both boilers were examined 
before commencing the series of trials, and put into good 
condition. About one hour before starting each trial, 
the soot was removed from the tubes by means of a steam 
blast. In order to bring the boiler brickwork, fittings, 
&c., to their working temperature at the time of com- 
mencing the trial, the boiler was always operated the day 
before. The fires were then banked overnight, and the 
boiJer again run for abouts 14 hours before starting. 
Special care also was taken to examine the boiler before 
and during operation for under-water leakages, and any 
leakage water from the feed pump glands was returned 
to the feed tank. 

Starting and Stopping the Trial.—When stopping the 
trial, an effort was made to bring the temperature of the 
furnace and boiler, the quantity of live fel and ash on 
the grates, the water level, and the steam pressure, into 
the same condition as at the beginning. In the case of 
most fuels, difficulty is encountered in estimating the 
condition of the fuel bed at the beginning and end of a 
trial. In these trials the peat was burned in a very thin 
bed, with practically no ash present ; and it burned so 
rapidly that the fires could be judged with comparative 
ease. Care was also taken to clean out the ashpit before 
the trial, and again immediately at the end of the trial. 

Peat Fired, Ash and Refuse Removed.—The peat was 
weighed in lots of about 80 lb., and the time of commencing 
to fire each lot was noted. The ash and refuse taken from 
the grate and ashpit during the trial were weighed imme- 
diately on removal and then slaked. A sample of the 
entire quantity of peat burned during each trial was taken 
and sent to the chemical laboratory for the determination 
of its ash and moisture content. A determination also 
was made of the combustible content of a sample of the 





+ For further particulars concerning the effect of moisture content 
» — on i.s calorific power, see ** Peat, Lignite and Coal,” by B. F. 
aanel, 








flue. Through this tube, which led to the chemical labo- 
ratory, a continuous stream of gas was drawn, from which 
samples for analysis were taken under a constant head 
over periods of from 20 to 30 minutes each. 


Part I.—THe WatTeR-TUBE BorLeR TRIALS. 


General Description and Principal Dimensions of Boiler.— 
The boiler—see Fig. 1—used for these trials, was made by 
Babcock and Wilcox, Limited, and is of their marine type, 
many of which are to be found in large power houses, 
industrial factories, and warships. The greater part of 
the heating surface of this boiler consists of ten vertical 
sections of tubes. Each section comprises a nest of in- 
clined straight tubes, which connect water boxes or 
headers ; while the front headers, which are at a bigher 
level than the back ones, are connected by horizontal 
tubes to the steam space. Tie back or lower header: 
are connected by short vertical tubes to the water 
space of a horizontal drum, which extends the full 
width of the boiler. 

The feed-water enters the steam and water drum near 
the water level, and descends through the back headers 
to the inclined tubes. In this portion heat is absorbed 
and steam is formed in bubbles, which causes the water 
and steam to ascend the tubes, and pass through the up- 
take headers and horizontal return tubes to the steam 
and water drum. The steam and water on entering the 
drum impinge on a baffle plate, which causes the water 
to be thrown downwards, while the steam proceeds round 
the ends of the baffle plate to the steam space, which it 
leaves through a perforated dry pipe. 

The combustion chamber is enclosed on four sides with 
brick, while the roof consists of a series of large inclined 
tubes, above which is a double row of small inclined tubes. 
A light, fire-tile baffle, is placed over the latter, and extands 
across the full width of the boiler, and a little more than 
half way towards the front. This compels the gases to 
proceed towards the front of the boiler, The gases are 
then further deflected in such a manner that they are 
caused to traverse the upper nests of tubes three times 
before leaving the boiler. 

The boiler is enclosed by casing plates, lined on the 
inside with refractory material, which is in contact with 
the hot gases. These casing plates are enclosed by steel 
plates, with which they form an air space for the purpose 
of reducing radiation losses. 





All the exposed parts of the steam drum, main steam 
valve, and steam pipe, up to the throttling calorimeter 
connection, were thoroughly lagged with non-conducti; 
material. a 

Grate bars of a special corrugated type, supplied by the 
manufacturers, were employed in tests No. 71 and No. 73. 
while for trial No. 72 ordinary straight bars were used, : 

A summary of the leading particulars of the boiler ig ag 
follows :— 

Square 
Heating surface (tubes) oe = $8 fettts 


Heating surface (drum, &c.) .. .. ..-.. .. 44 
‘Total heating surface ite in Meh 677 
Trial No. 71, Trials Nos. 72 & 73 
Width of grate... .6 ..) ..) .) Aft. Odin. Of. Otin. 
Length of grate i ee eee, 5ft. Zin 
Grate surface (excluding dead plate) 23.2 sq. ft. 37.9 su. ft 
Ratio heating surface to grate surface 29 18 : 
Approximate width of air spaces 
between fire-bars ..  ..  .. «. tin. din. (72) jin. (73) 
Grate area occupied by air space, 
per cent. of total grate area .. 30 50 (72), 30 (73) 
Capacity of water space, cubic feet= 57 
Capacity of steam — cubic feet 48 
Working pressure, lb. per sq. in. = 115 


Borer AUXILIARIES. 


Feed Pumps and Heater —The feed-water, which was 
heated by a steam coil, could be fed to the boiler by cither 
of two independent feed pumps. 

Fan.—The products of combustion were exhausted by 
means of a steel plate fan. ; 

Firing.—The firing throughout the tests was done by 
hand; the same fireman being employed for the whole 
series of tests. 








STEEL UPRIGHTS FOR SHIPBUILDING BERTHS, 


THat the growing scarcity and high cost of suitable 
timber, home or imported, have been factors in the in 
creasing adoption of wood substitutes in ship construction 
and fittings is well known. In items of shipyard equip 
ment the same influences are at work, and the substitution 
of reinforced concrete keel blocks for blocks of timber is 
only one of several directions in which the trend of things 














STEEL UPRIGHTS FOR SHIPBUILDING BERTHS 


has been made evident. A nearly associated movement 
is the proposed substitution of building-berth uprights and 
staging of steel for the ordinary timber spars and planking. 
That is: single uprights corresponding to the ordinary 
pair of timber uprights hitherto empioyed, yet distinguished 
from the permanently fixed and elaborate constructional 
building-berth equipment of steel now very conspicuous 
features in many large shipyards. 

The: new steel single uprights and staging herewith 
illustrated claim to have other advantages than the 
opportune one of serving in place of costly timber spars. 
The illustration is from a photograph of a sample portion 
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of ship-berth staging erected in the works of the Glasgow 
Steel Roofing Company, Possilpark, Glasgow, which has 
peen inspected by and shown in use to a large number of 
Jocal shipbuilders and others. While strength and stability 
characterise the arrangement, an outstanding feature is 
its mobility and readiness of adjustment. ‘Two uprights 
are shown on different levels to represent the slope of the 
puilding berths. The uprights consist of two channel 
sections, connected at intervals in the height—which in 
this case is 45ft. to suit “standard” ships—by plate 
straps, and riveted to a steel angle and plate base of tripod 
formation, so devised as to present no sharp edges or rough 
surface to the passage or attachment of ropes. The 
uprights and base are superimposed on a horizontal 
foundation of reinforced concrete, and are arranged to slide 
outwards or inwards, relatively to the ship’s side, on flat 
steel wearing strips bedded in the surface of the concrete. 
The base plate of the upright is of a width corresponding 
to,and is held in place by, the horizontally projecting flanges 
of heavy steel channels forming the sides of the concrete 
foundation. Held stable by these projecting flanges, and 
free to slide on the wearing strips, the uprights can be 
readily moved outwards “or inwards by two men with 
purchase block and tackle, as was,in fact, shown during 
the demonstrations at Possilpark. 

Adjustable sliding uprights at building berths are, as far 
as we know, @ novelty in shipyards of this country, but 
their utility would seem to be undoubted. Ships of 
varying breadth of beam, consistent with the full length 
of berth, can be laid down and be served by constructional 
staging, entailing the minimum of labour, to suit not only 
the beam but the fullness or fineness of the fore-and-aft 
contour of hull. There is no need for digging up and 
replacing the uprights as with the ordinary timber arrange- 
ment, and apart from the labour this saves, there is nothing 
whatever at all corresponding to the wastage of material 
generally entailed where timber is concerned. With regard 
to the provision made in the steel uprights for supporting 
and shifting the stage planking, they are, as will readily be 
seen in the illustration, pierced through their middle, and 
throughout their height at intervals of 3ft. by rectangular 
slots through which small steel channel cross-bearers are 
passed. The bearers are self-locking in position, so that 
they cannot get adrift, yet when it is desired to raise or 
lower them to the next slot, it can be done without having 
to loosen any bolts. These projecting bearers afford very 
stiff and secure support for the fore-and-aft plank 
staging, and the facility with which they can be 
arranged to suit any new tier of staging is a marked 
advantage as regards time-saving, as well as safeguarding 
workers. One side of the uprights may be made with more 
frequent cross pieces to serve as ladders for the workmen 
in shifting bearers and staging to higher levels. While 
the height of 45ft. given to the uprights illustrated was 
fixed with ** standard ” ships in view, provision is made at 
their tops for receiving an extension piece when required. 
When uprights and staging are properly adjusted for work 
the whole is wedged up at the base plate and foundation 
channel, and when a slight movement is required the 
wedges can be eased or withdrawn. 

Reverting to the question of economy of the steel] up- 
rights it may be pointed out that, apart from the high 
price of timber, the steel arrangement involves only one 
upright in place of the couple necessary in timber. This 
is in itself a marked source of economy, and the makers 
inform us that the first cost of the single steel upright is 
little, if anything, more than the first cost of the two timber 
uprights—even when the latter may be had cheaper than 
they are at present. All the steel material consists of 
standard shipyard sections, regularly being rolled at the 
steel works, and therefore readily obtainable. 

The patentee of the improved staging, Mr. G. W. Mac- 
Ilwaine, is himself an experienced shipbuilder, who has 
been associated with the industry from early youth, and 
is well known at Belfast and on the Clyde. In perfecting 
his design he has been indebted to the technical staff of 
the Glasgow Steel Roofing Co., Limited, which is the sole 
manufacturer, and is already being called upon to supply 
this equipment to yards in several districts. 














FUEL ECONOMY. 





Owtne to the large number of miners called to the 
colours, and the great need of coal for our Allies, the 
various Government Departments, and industrial under- 
takings, the Controller of Coal Mines has instituted a 
Coal Economy Campaign, with the object of reducing fuel 
consumption in every direction possible. The Controller 
is being assisted by a technical staff attached to the head 
office, and arrangements have now been made for a large 
number of engineers in the provinces to attach themselves 
to the Coal Control Department for this special purpose, 
This arrangement enables the country to be mapped out 
in districts, so that all industrial consumers will within a 
reasonable time be in touch with the organisation. 

The scheme comprises two main sections, viz. :— 

(1) Electrical undertakings. 
(2) Industrial undertakings. 

The work involved includes the careful scrutiny of the 
quantity and quality of coal consumed by the various 
undertakings, and the efficiency obtained. It also includes 
the inspection of factories and works by experts, in order 
to ascertain means by which fuel consumption may be 
reduced and the best methods to that end. A considerable 
amount of work in connection with the campaign has 
already been done, but it is intended to accelerate the rate 
of progress as much as circumstances will admit. Some 
400 skilled engineers will shortly be at work in various 
parts of the British Isles, and they are giving their services 
to the Government without salary. 

Any public body or company or person wishing to effect 
economies at once, and desiring the Controller’s assistance 
in this direction, is invited to communicate with Coal 
Control Headquarters, Room 309, Holborn Viaduct Hotel, 
London, E.C. 1, when arrangements will be made to send 
a technical expert to look into the conditions under which 
coal is being consumed, and to co-operate with the 


consumer in effecting economy.. Apart from special 
applications of this kind, the Controller's representatives 
will visit firms in turn in accordance with a general plan 
of operations. 





THE ENGINEER 








So imperative is the need to reduce coal consumption 
to a minimum, that a rationing scheme for all industrial 
undertakings will be introduced shortly. 








CONCRETE SHIPBUILDING. 





Reports from the various reinforced concrete shipyards 
in England, Scotland and Ireland show that good progress 
is being made in the construction of 1000-ton sea-going 
barges for the Admiralty Department of Merchant 
Shipbuilding. Vessels of this class are urgently required, 
and the programme of construction already authorised 
comprises barges and other vessels representing some 
200,000 tons of shipping, and a capital outlay estimated 
at nearly £4,000,000, apart from the cost of land and 
shipyard plant. On the designs adopted the saving in 
steel is fully 70,000 tons on what would have been required 
for steel ships of the same carrying capacity. It is believed 
that a still larger saving will be effected when practical 
data become available as to the minimum proportion of 
reinforcement that may be employed with safety. 

The United States Shipping Board has not advanced 
quite so rapidly as our own Admiralty in the matter of 
concrete shipbuilding. According to latest advices, the 
United States has only two concrete shipyards ready for 
operation, compared with nearly twenty in the United 
Kingdom. On the other hand, America is to be credited 
with the completion of one reinforced concrete steamship 
of 5000 tons capacity, a courageous experiment, which 
has been amply justified by the vessel on her trial trip 
and subsequent voyages. Her first voyage, made in very 
rough weather, was from San Francisco to Vancouver. 
Since then she has been to Honolulu and New Zealand, 
and has evidently started on a career of much usefulness. 

According to official estimates, the cost of wood, steel 
and concrete hulls is £30, £35, and £25 per ton respectively. 
Hence the programme of the United States Shipping Board 
for fifty-eight concrete ships of 7500 tons capacity 
represents an outlay on hulls alone of about £10,870,000, 
on a basis of 435,000 tons total dead-weight capacity. 
The saving in steel will probably exceed 125,000 tons, and 
the saving in the cost of the vessels, as compared with 
steel, according to the official estimate, will be £4,350,000. 
At present, only two of the United States Government 
Yards have been decided upon, one at San Francisco and 
the other at Wilmington, on the Atlantic coast. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





GOODS CLEARING HOUSES. 


Str,—]I learn from your issue of 26th ult. that the President 
of the Board of Trade had made an offer to arrange for facilities 
being given for some experiments being made, on a small scale, 
somewhere, in connection with my scheme for the erection of 
Goods Clearing Houses in large centres—not London alone. 
I am rather curious to know to whom it is proposed to give these 
facilities, as no offer of any kind has been made to me or to the 
New Transport Company. The expression “small scale” 
seems to me to be a little indefinite, but if it means the 
uneconomic application of my proposals, there could be only 
one result, and that would be failure. 

Any such enterprise, as is hinted at by you, would, I am 
quite sure, only add one more example of disastrous waste of 
time and money to an already long list of like Government 
undertakings. 

It appears to me that the carrying out of my scheme should 
be entrusted to those who would, were it not for Government 
opposition, carry out the work on ordinary business lines with 
the one object of achieving a great commercial success. On 
the other hand, if a pretence of carrying out my proposals were 
made under the auspices of a number of Government officials, 
who for the past ten years have derided those proposals, it is 
only natural that they should do their utmost to bring about a 
fiasco in self-justification. ‘ 

All that the Board of Trade can do, and should do, is to make 
a clear and properly detailed statenient of its objections to my 
proposals, 

If those objections are of the overwhelming character which 
has been vaguely suggested, there is an end of the matter. 
On the other hand, it is possible that I might be able to explain 
some of the apparent difficulties to the satisfaction of the 
officials. I may remind you that this suggestion has been made 
by me on several occasions, and has recently been made by 
Mr. Balfour Browne, K.C., who very generously offered his 
services to the Board of Trade. I would point out that the 
question of capital outlay—wise or unwise—is not one upon 
which railway managers and directors can claim infallibility, 
and is one for those, who take the risk, to decide for themselves. 

It is to be earnestly hoped that the Select Committee of the 
House of Commons now appointed to inquire into our goods 
transport conditions will compel the Board of Trade to state 
its objections to my proposals, and allow me an opportunity 
of reply. That is all the Board of Trade has ever been asked 
to do in this matter. 

A. W. Gatrte. 

London, W., August Ist. 


RESERVOIRS AT BUENOS AIRES. 


Sir,—My attention has been drawn to an illustrated article 
in your issue of March 15th last, describing two elevated service 
reservoirs lately constructed at Buenos Aires. The last 
paragraph of the article states that these reservoirs “ are larger 
by far than any other elevated water reservoirs in any part of the 
world.” 

I wish to point out that the late Mr. F. F. La Trobe Bateman, 
F.RB.S., &c., instructed me to prepare drawings for an elevated 
service reservoir for Buenos Aires in or about the year 1884, to 
contain 16,000,000 gallons. This I did, and the reservoir was 
constructed and completed about the year 1893. Full particulars 
of this are given in a paper contributed to the Institution of 
Civil Engineers by the Hon. R. C. Parsons, No. 2884, January 
14th, 1896. 

The new reservoirs described in your article are of the same 
dimensions, and constructed in exactly the same manner as the 
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one I designed for Mr. La Trobe Bateman, the only differences 
being in the arrangement of the inlet and outlet pipes, and an 
increase in height of about 20ft. 

The claim, therefore, that these new reservoirs are by far 
the largest in the world cannot be justified—for there has been 
another of the same dimensions in use in Buenos Aires for 
twenty-five years. 

It is very satisfactory to me to learn that after such a lapse of 
time the constructors should have decided that the design of 
such a vast structure was good enough to copy in its entirety. 

Cuaries E. D. Warne, M. Inst. C.E. 

August 4th. 





THE BOY IN INDUSTRY. 


S1r,— Whilst I agree with “J. W. W.” and the author of the 
Epistle to the Hebrews, that “‘ We have had fathers of our 
flesh which corrected us and we gave them reverence,”’ yet [ feel 
that the issue raised in “J. W. W.’s” letter is somewhat 
irrelevant. 

If boys had been perfectly educated, and their parents 
thoroughly trained, and their grandparents carefully warned of 
the gravity of their responsibility in producing offspring, there 
would to-day be no boy problem. But the contention of your 
correspondent simply refers back the difficulty to an earlier 
stage in the boy’s life or ancestry. 

Whilst the Welfare movement does not attempt to reform 
the world, it does endeavour to provide a method by which 
the juvenile worker can be influenced as and where he is found 
at the present time. The result of the effort may widen his 
outlook on life and develop a sense of responsibility in him 
which will help him to face the later duties of parenthood ; 
this we cannot foretell, but we can at any rate make a practical 
experiment instead of referring back to former guardians or 
systems the burden of responsibility. 

Rosert R. Hyves. 

Westminster, S.W. 1, August Ist. 





Sim,—I have perused with interest the letter of Mr. Duckett, 
but do not concur wholly with his view that working-class 
parents are not interested in their sons’ future as far as skilled 
work is concerned, as many parents have made sacrifices to 
enable their sons to pursue a trade. No boy should be allowed 
to leave his employer without adequate reason to obtain another 
job, owing to monetary considerations, as excuses of a flimsy 
character are frequent. Unhappily, there are many kindly 
disposed persons to whom lads turn to for employment, who aid 
them in changing their occupations, to the detriment, not only 
of the boy, but of the employer. 

A maintenance grant would assist lads whose ability justifies 
their learning a trade, but owing to home circumstances their 
talent is wasted by accepting the first inferior job they come 
across. 

The Moss Gear Company is liberal in its wages, and is keen in 
desiring to help the apprentices in engineering, but a compulsory 
scheme of apprenticeship under State control would not be a 
good thing. The whole question of apprentices has too long 
been deferred by the Government, as it is of great importance 
that boys of ability should be attracted to skilled work. 

In the Imperial Cadet Magazine of March, also in the July 
issue, articles relating to apprentices have appeared. The local 
advisory committees, on the lines of the Whitley Report, will 
help towards ensuring an adequate supply of boys for trades. 

D. HaLiipay MACARTNEY. 

London, W.C., August 3rd. 








LOW-TEMPERATURE DISTILLATION OF 
COAL IN AMERICA. 


A process for the manufacture of smokeless fuel from 
high volatile coals, combined with the recovery and refine- 
ment of the coal tar by-products, has been perfected in the 
United States by Charles H. Smith. The products are 
a fuel termed “ carbocoal,’”’ which is prepared in the form 
of briquettes ; tar of double the quantity produced in the 
ordinary by-product coking process ; ammonium sulphate 
in excess of that produced by the latter process ; and gas 
to the extent of about 9000 cubic feet per ton of coal 
carbonised. The fuel represents some 75 per cent. of. the 
raw coal. The special feature is a double distillation at 
different temperatures. The raw coal is crushed and then 
distilled at 850 to 900 deg. Fah. The result is a large 
yield of gas and tar, and a product rich in carbon. This 
product is mixed with pitch obtained from the tar and 
made up into briquettes which are distilled at 1800 deg. 
Fah., resulting in the production of the fuel, with recovery 
of additional tar and gas, and a substantial yield of 
ammonium sulphate. The first distillation.is continuous, 
and the coal is kept agitated by paddles which also feed 
it through the retort. In the second distillation all 
evidence of pitch disappears, and the briquettes shrink 
and become more dense, but without change of shape. 
The fuel is hard and clean, greyish black in colour, and has 
about the same density as anthracite coal. For locomo- 
tives and general steam purposes the briquettes are of a 
size weighing about 5 oz. each, while those for domestic 
use weigh about }0z. This fuel has been used experi- 
mentally by the United States Navy, the Pennsylvania 
Railroad, and the Long Island Railroad. In ordinary 
fuel briquettes there is a pitch binder, but with the carbo- 
coal briquettes there is no binding material to soften or 
disintegrate in the fire. The yield of ammonium sulphate 
is about 21 lb. per ton of raw coal, and that of gas is about 
6000 cubic feet from the first distillation and 4000 cubic 
feet from the second distillation. As to liquid products, 
a comparison with the coke-oven process is as follows, 
showing the gallons per ton of raw coal :— 


Coke-oven Carbocoal 





process. process. 

J 2 eee eee 0.27 gal. 1.583 gal. 
SUE oa? os och 0.44 = ,, 3.326 ,, 
Creosote oil .. .. .. 0.78 «,, 3.236 ,, 
J ee ere i ee 11.365 ,, 
Pee ae 4.66 ., 10.190 ,, 
Loss Pe ae ter 0.09 ,, 0.300 ,, 
Total ee 7.8. .% 30.000 ,, 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Long Holidays: Iron Prices Expectations. 


Tue Staffordshire iron trade, as 1 write, is taking 
the longest holiday of the war. All the manufactured 
ironworks are laid off; while some will be satisfied with 
a full week’s holiday, others will stop for ten days and 
undertake repairs. Staffs are so short that holidays can- 
not now be taken by the men in turn. Ironmasters have 
more than enough orders to occupy them when industrial 
activities are resumed, order books being well filled, and the 
situation holds out no inducement to them to commit 
themselves more deeply. Such new bargains as are made 
hardly extend beyond “accommodation” lots. The 
trade remains without any official information regarding 
the readjusting of prices necessitated by the increased 
cost of fuel. Negotiations are proceeding, and it is believed 
the question is approaching a definite development, but 
the Ministry of Munitions has yet to declare its decision. 
As the result of consultations which have taken place in 
London with the Ministry, it is hoped that the rise may be 
fairly substantial. A review of maximum selling rates 
is anticipated, covering the whole range of bars, strips, &c. 
It is thought just possible that semi-finished steel may be 
included, as the price for this material is said to be un- 
profitable. But a reduction is looked for in steel strip. 


Pig Iron Scarcity. 


Pig iron makers at present fully command the 
market. Some smelters still hold wholly aloof, while those 
who are at all willing to sell have no best foundry iron to 
offer, and only small lots of other foundry grades and forge 
sorts. The one matter dominating the raw iron market is 
still the extreme under-deliveries of fuel. Coke and coal 
are both seriously deficient in respect of the tonnage 
coming forward, and the situation is assuming very 
awkward proportions. Consumersare becoming very anxious 
about pig iron supplies, output at the blast-furnaces 
having assumed more restricted proportions than for a 
very long while past. Endeavours have been made this 
week to expedite deliveries of coal to the furnaces, since 
the mills and forges have not needed their usual coal ton- 
nage, but a considerable advance upon present supplies 
will be necessary before smelters are in any way able to 
overtake arrears of contracts on the books. The produc- 
tion of basic iron necessarily yields a certain proportion 
of iron that is not exactly to specification. This “ white” 
iron is, however, quite manageable for the production of 
wroughtiron, and,in the present shortage, in ordinary quali- 
ties, is selling quite eagerly for use in the South Staffs forges. 
The Patent Shaft and Axletree Co., Limited, Wednesbury, 
is continuing its preparations for the erection of two addi- 
tional blast-furnaces for the production of steel-making 
iron for its own consumption. The mechanical smelting 
plant and its accessories, including the Cowper stoves, 
for the first of the furnaces, are already delivered, and 
erection would have commenced some time ago but for 
the scarcity of labour and difficulties in the way of select- 
ing the most suitable site. The new furnaces will form 
part of the great extension scheme, for the purpose of which 
some £250,009 has, it is understood, been laid aside by the 
company, and which will include steel works extensions, 
as well as the new blast-furnace plant. 


Iron Trade Subsidy Probabilities. 


The pig makers have this week no fresh informa- 
tion regarding the Government intentions on the price 
question, but it is thought likely that the matter will 
resolve itself into one of subsidy increase. If the antici- 
pations should prove correct the market may wait quite 
a long time before it really knows what has taken place. 
In some quarters a scare has been raised that a settlement 
by subsidy may prove unfair to the workers at the blast- 
furnaces, since their wages are regulated by a sliding scale. 
Ironmasters, best qualified to know, however, pronounce 
such apprehensions as “‘ quite unnecessary.”’ The Ironand 
Steel Workers’ Union is, they declare, to-day far too wide- 
awake and powerful to permit of the operatives being 
** cheated ” of any of their “‘rights.”” There is, therefore, 
no danger of the workers being deceived, whether the price 
advance takes the form of an increase in the maximum 
or a subsidy change. 


Steel Trade. 


The steel works of this district are busy in most 
of the departments, but in centres where the rolling of 
heavy material for the shipbuilding yards is the main 
occupation there are symptoms of slackening. It is 
reported that there is no dearth of thick plates; it has 
rather become a question whether full use can be made 
of productive capacity, or whether some of the works 
should not give more attention to billets. On the other 
hand, merchants have not found it easy to get light plates. 
They are obtainable against the customary priority certi- 
ficates ; but the Controller cannot be persuaded to make 
releases for replenishment of warehouse stocks. A con- 
siderable demand for these light platesis recorded for tank 
and other purposes. There is continued stringency in 
regard to small rounds, the basis price for which remains 
at £18 10s. for steel. No supplies are available for the 
civil trade. Enough semi-manufactured steel bars are 
fortunately being released to keep the sheet mills going 
on contracts for hutment material. These contracts 
engage the full sheet-mill productive capacity ; practically 
no private orders are being entertained. The application 
of price control] to steel strip is still considered imminent. 
Meanwhile the business in this one department is slow at 
£17 15s. to £18 5s. A new list of “extras” has been 
issued by the Ministry of Munitions, which considerably 
raises the prices for small sizes of steel bars. 


Iron and Steel Wages. 
The Midland Iron and Stee! Wages Beard has 
just. declared the result of theexamination of the employers’ 
books for wages sliding scale purposes for the months of 





May and June last. The average price comes out at 
£15 15s. 24d., compared with £15 13s. 73d. for the two 
previous months. The average price of the several classes 
of iron was :—Bars, £15 7s.; angles and tees, £15 7s. 24d.; 
plates and sheets, £18 4s. 1lld.: and hoops, strips, and 
miscellaneous sorts, £16 14s. 23d. The chief change in 
the return, contrasted with March and April is an increase 
of 5s. 64d. per ton in plates and sheets, and 4s. 74d. in 
angles and tees. Wages remain unaltered at 19s. 6d. per 
ton for puddling, with millmen’s in proportion. 


Heavy Edge Tool Wages. 


As the result of a decision given by the Com- 
mittee on Production, men engaged in the heavy edge 
tool trade at Stourbridge are to receive a war advance of 
5s. a week, making a total of 25s. a week, and youths over 
eighteen years, but under twenty-one, are to receive an 
advance of 2s. #d. per week from the pay week ended 
June 29th. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron. 


THERE was not very much activity in the Man- 
chester iron market this week, the Tuesday meeting of the 
Exchange being badly attended, owing to the absence of so 
many people on holiday. It was also believed that no very 
definite information as to the state of trade, or the pro- 
bability of changes in prices, could be expected until the 
holidays were well out of the way. Reports from Cleve- 
land seem to indicate that the output of foundry iron will 
be less this month than it was last month, and various 
reasons were given in explanation. No doubt some of the 
furnaces urgently need repairs, and as regards others 
there is the shortage of labour to contend with, and a 
threatened shortage in fuel. Both these causes are very 
serious, and, in fact, they may both be resolved into one, 
for with plenty of labour there need be no shortage of fuel. 
There is very little Cleveland foundry iron now being 
offered here, and one fears that this lack of supplies may 
continue throughout the month, at any rate so far as 
Manchester is concerned, and it is a great pity, because the 
Manchester district is in need of fully twice as much 
foundry iron as it can get. On the other hand, there is 
plenty of Cleveland forge iron available, only it is incon- 
veniently dear for the Lancashire ironworks. There is 
urgent need for a larger output of Lancashire iron, but 
absence of sufficient raw material is not by any means the 
only difficulty in the way of producing it, and one may 
doubt whether, if forge iron were as ‘ plentiful as black- 
berries,” very much more finished iron could be made. 
While mentioning finished iron, I maystate that an increase 
in the price was announced on the Manchester Exchange, 
bringing the limit to £14 15s. per ton for bar iron, but it was 
also said that the list of extras for the small sizes, &c., was 
to be 100 per cent. increase upon the old list. This is plea- 
sant for the iron manufacturers, and it is perhaps not more 
than might have been expected ; but the last advance in 
bar iron permitted by the Government was 2s. 6d. per ton, 
not 17s. 6d.! The quotations for Derbyshire and Stafford- 
shire foundry iron remains at 98s. 8d. and 102s. 6d. per ton 
delivered, but one does not yet know whether or not the 
makers have been satisfied with a subsidy. 


Serap. 

The demand for good cast scrap seems to be 
growing again, and dealers can sell easily at £6 5s. for the 
common qualities and up to £6 12s. 6d. for fine lots. They 
anticipate a much larger demand for this class of scrap to- 
wards the end of the present month, when the holiday 
season is over and the trade settles down to its winter work. 
Besides the usual supply of good machinery scrap which is 
characteristic of Lancashire, there is now coming into the 
market a certain quantity of rejected shell scrap, and this 
is expected to increase. The composition is not pure 
foundry iron, but contains a mixture of steel—some say 
10 per cent. The question is how this will be received by 
ironfounders generally ; but the practice of putting steel 
scrap into foundry mixtures is very much more common 
than it used to be, and hence it is to be presumed that this 
shell scrap will sell fairly well. There is no change in 
wrought scrap, but the quantity available is far too small : 
and as the iron manufacturers are to have another 17s. 6d. 
per ton for their finished iron—to say nothing about the 
extras—-it is not unreasonable to suppose that heavy 
wrought scrap ought to be worth more. However, there 
is not much grumbling about this price, as the trade is too 
much occupied in grumbling about the price of steel scrap. 
The latter is in demand, but it is offered very sparingly, 
and one might think that it was not being made in the usual 
large quantities. There is also a very good demand for 
heavy steel turnings at 65s. per ton on trucks, and this 
price might be attended to at the same time as that for 
heavy steel scrap. 


Metals. 


There is no change in copper, and the other 
metals are in much the same position. Tin is scarce, and 
for small lots the Manchester merchants now charge at the 
rate of £405 per ton. 


Profit Sharing in the Engineering Trades. 


In a speech to the shareholders of Edward Wood 
and Co., Limited, at a meeting held last week, Sir E. Graham 
Wood paid a tribute to the steady and laborious efforts 
of the workers all over Great Britain, the vast majority of 
whom, he said, were “‘ playing the game.’ He said that if 
they were receiving very high wages, they were also working 
very long hours with very few breaks, and in some cases 
next to no holidays. Sir Edward said that never in the 
history of the country had the workers been so sober. He 
said that disputes due to want of touch between employers 
and workers would be largely remedied by the adoption of 
the Whitley recommendations. This firm had, during the 
last twelve months, formed a works committee on the 
lines suggested in the Whitley report, and a superannua- 
tion scheme was being considered, the basis of which was 
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the granting of pensions to those who_had been”emplo ed 
by the firm for a number of years.. The shareholders 
would be asked to set aside a%percentage of the profits for 
this purpose. The firm had also recognised that to ensure 
the success of any business and to‘build up the trade of 
the country a partnership should exist between the em. 
ployers and workers. The firm had started a profi 
sharing scheme a long time ago, and at the present tims 
a large number of shares was held by the workmen and 
staff. He had good reason to believe that tho good 
dividends they had been able to pay had been influenced 
by this fact. 


The Cotton Industry and the Rota System. 


As the result of a conference between the Cotto, 
Control Board and Sir Albert Stanley, it has been definitely 
decided to abolish the rota system of unemployment jn 
the cotton mills on Saturday next. After that date only 
workpeople continuously “ played off” will receive pay. 
ment from the levy funds of the Cotton Board. The scale 
of unemployment payments will, however, be increased ag 
from August 12th by 20 per cent. all round. Thus adult 
men will receive 30 shillings per week as against 25 shillings, 
and adult women 18 shillings as against 15 shillings. Tho 
Board is also prepared to consider any cases of special 
hardship brought to its notice by the local committees, 
and the refusal to take other work in districts away from 
their homes will not disqualify unemployed operatives from 
receipt of Control Board pay. It seems more than likely 
that Sir Albert Stanley will be successful in increasing the 
amount of raw cotton imported, and thus the outlook can 
be said to be much brighter, and it isto be hoped that the 
good sense of the workers will prevail. The local joint 
committees of masters and workers may be relied upon to 
act with all consideration in deciding what is ‘‘ reasonable ” 
work for the temporarily displaced hands. 


Barrow-1n-Furness, Thursday, 
Hematites. 


The demand for hematite pig iron continues to be 
very strong. There has been no cessation of activity 
throughout North Lancashire, and a good volume of iron 
has been produced. For this week the requirements of 
local steel makers have eased down, and this is also the 
case on the part of some other users by reason of the fact 
that mills have been idle on account of the holidays, but so 
heavy are makers’ commitments that this will make little 
or no difference, and the whole of the metal will soon be 
used up. At Barrow there are six furnaces blowing, at 
Ulverston two, and there are also two at work at Carn- 
forth. The Askam works are not yet ready to restart. Prices 
are steady at the full maximum rates, with parcels of 
mixed numbers of Bessemer iron at 127s. 6d. per ton, and 
special brands at 149s. per ton, both f.o.t. 


Iron Ore. 

The demand for hematite iron ore is very strong 
all round, and the output is not more than will keep the 
existing number of furnaces in active operation. Foreign 
supplies are being used all through the district. 


Steel. 

The holidays are being observed in the steel trade, 
and the mills are mostly idle this week. the meantime 
repair work is being carried out. Makers have a very full 
programme of work before them, both as regards semi- 
manufactured sorts, such as billets, bars and other sections, 
and also in shipbuilding materia], plates and castings. 
Commercial steel is in the background in these days. 
Steel prices are unchanged all round. 


Shipbuilding and Engineering. 


In these and the allied trades the annual holiday 
is this week being taken, and the works are idle until 
Monday morning next. There are, however, a few thou- 
sand hands as busy as ever on “‘rush”’ jobs, ship repair 
work, &c. 


Fuel, 

The demand for steam coal is brisk, and coke is 
in steady request. Prices are unchanged, with steam coal 
at 32s. to 33s. 6d. per ton. East Coast coke is quoted at 
39s. to 41s. 9d. per ton delivered, and Lancashire sorts at 
37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THE mines and works were kept in full operation 
over the holidays, and there has been no loss of output. 
Business on the market has been fairly active in connection 
with the placing of contracts under the August allocations. 
Still the pressure for supplies is not so heavy as in former 
months, and in a few cases it is reported that consumers 
are not asking for delivery until the second half of the 
month. This isin some measure due to the fact that 
stocks have been accumulated at some of the consumers’ 
works, but chiefly to the effect of the holidays in the 
Midlands, and the approaching annual trade holidays on 
Teesside. In addition tothe business under the allocation 
certificates, there is a fair amount of forge iron changing 
hands. There is a free market in this quality, and as it 
now forms a considerable proportion of the output, makers 
are in some cases anxious to dispose of it, so as to avoid the 
labour of putting it into stock. Buyers, too, are not indis- 
posed to-make sure of future supplies, and inquiries are 
reported up to the end of the year. A small quantity of 
forge iron has been licensed for neutral destinations. -\ 
steadily increasing quantity of iron is also being shipped to 
France. Prices are unchanged, home quotations being, 
No 1, 99s. per ton ; No. 3 Cleveland, No. 4 foundry, and 
No. 4 forge, 95s.; whilst for export No. 1 is 124s., and the 
other qualities 119s. os 


Hematite Pig Iron. 
The output of East Coast hematite is no more 
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then sufficient to meet the pressing needs of the trade, and 
whilst every effort is made to keep up a regular flow of 
supplies, it is a hand-to-mouth business. There is little 
iron available for export. The decision of the Government 
to take the Italian trade out of the hands of the merchants, 
and to place it with an Italian Commission, is strongly 
resented. Asa result of this move merchants find them- 
selves with many licences in hand, much valuable business 
negotiated, and unable any longer to continue. Vigorous 
representations are being made to the authorities on the 
subject. For export mixed numbers of East Coast hema- 
tite are still quoted at 147s. 6d., whilst the home price 
is 122s. 6d. 


Furnace Coke. 


The scarcity of coke continues ; indeed, there is 
almost a famine. The export trade has almost ceased, yet 
even 80 the utmost difficulty is being experienced in main- 
taining supplies to the furnaces. Good medium furnace 
coke is still quoted at 35s. 6d, delivered at the works—a 
price which is quite unprofitable to the producer. 


Iron and Steel Exports, 


Whilst the exports of manufactured iron and 
steel from the Cleveland district during the month of July 
showed a big drop as compared with the preceding month, 
the July shipments of pig iron, both coastwise and abroad, 
constituted a record for 1918, and, indeed, not since 
August, 1917, has so large a quantity been shipped. In 
all, the shipments of pig iron for the month amounted to 
49,110 tons, an increase of 5063 tons over the June total, 
and nearly double the March total of 25,950 tons, which 
was the poorest return of the year. Of the pig iron ship- 
ments 7671 tons went coastwise, as against 6206 tons in 
June, and 41,439 tons went abroad, as against 37,841 tons 
in June. The shipments of manufactured iron and steel 
amounted in the aggregate to 7756 tons, compared with 
16,328 tons in June, 7740 tons in May, and 6191 tons in 
April. Of this quantity, 2629 tons went coastwise, and 
6127 tons abroad, 372 tons being manufactured iron, and 
7384 tons manufactured steel. The aggregate shipments 
of pig iron and finished material for July thus amount to 
56,866 tons, compared with 60,375 tons in June, and 
39,343 tons in May. 


Manufactured Iron and Steel. 


The majority of the works on the North-East 
Coast ‘are again in full operation, very few hours, in the 
aggregate, having been lost during the holiday. In view 
of the fact that the annual trade holiday falls due in the 
third week in August, the Bank Holiday is little recog- 
nised in the Cleveland district, and all the works continued 
in full operation. The trade position remains practically 
unchanged. The pressure for all kinds of finished material 
is still very great, and there is little or no easing off in the 
output. The demands for steel bars and light sections 
are particularly pressing at the moment, both for the home 
and Allied Governments, Notwithstanding the enormous 
scale, these classes of material, together with the huge 
shipyard requirements, are being turned out by mills 
running night and day unceasingly ; the entire output is 
speedily absorbed, and even with every possible effort 
being directed upon the work in hand it seems impossible 
to avoid a certain amount of delay in delivery. Advances 
in bars ranging up to 20s. per ton are announced this week. 
The principal quotations for home trading are as follows :— 
Steel ship plates, jin. and upwards, £11 10s.; 5/,in., 
£11 15s.; fin., £12; under }in. down to #/,in., £14 10s.; 
under 8/,,in. down to }in., £16 ; under tin. down to #/,in., 
£17 ; steel boiler plates, £12 ; steel ship angles, £1] 2s. 6d.; 
steel joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron 
ship rivets, £19 10s.; common iron bars, £14 15s.; best bars, 
£15 15s.; double best bars, £16 15s.; packing iron, £13 10s.; 
packing iron, tapered, £17 ; iron ship angles, £13 15s.; steel 
hoops, £17 10s. to £18 10s.; sheets produced by steel 
re-rollers, above */,gin. thick, £16 ; #/,in. thick and under 
to 16 gauge inclusive, £16 10s.; under 16 gauge to 20 gauge, 
£17; under 24 gauge to 26 gauge, £18; steel rounds, 
squares, &c., £12 10s. The following are nominal quota- 
tions for export :—Common iron bars, £17 17s.; best bars, 
£18 5s.; double best bars, £18 12s. 6d.; packing iron, 
£15 10s.; packing iron tapered, £19 ; iron ship angles, £15 
to £15 10s.; iron ship rivets, £21 ; steel bars, basic, £16 10s. 
to £17 10s.; steel ship plates, £15; steel joists, £13 10s.; 
steel hoops, £19 to £20; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel strip, £17 10s. to £18 10s.; 
heavy steel rails, £12 5s. to £13 5s. 


Scrap. 


A gratifying improvement has recently taken 
place in the scrap trade. Supplies have been coming 
forward in larger vclume, chiefly owing to the fact that 
the Ministry of Munitions has now given priority of labour 
to the scrap yards. The demand for steel scrap is as great 
as ever, full maximum prices with usual extras to mer- 
chants being easily obtained for any quantities. Despite 
the rumours of the fixing of a maxima for cast iron scrap, 
the price has stiffened slightly during the past two or three 
weeks, and up to £6 2s. 6d. is quoted in this district for good 
heavy metal machinery or equal broken up into handy 
pieces. The demand for steel turnings continues very 
heavy, with the supply short of requirements. 


The Coal Trade. 


The general position of the Northern coal trade is 
still far from satisfactory, owing to the acute shortage 
of supplies, which makes business difficult and indeed well- 
nigh impossible for neutrals. There are hopes, however, 
that the output will improve a little from now onwards. 
An important matter which is exercising the attention of 
collieries, shipbrokers, and owners at the moment is the 
vexed question of hours for steamers. The subject has 
been under discussion for some time, but no satisfactory 
solution has yet been reached. Meanwhile it is reported 
that bills for demurrage run into excessive amounts. 
Market: quotations for neutrals are firm, but unchanged at 
75s. for Blyth best steams, 70s. for Tyne primes, and 60s. 
to 65s. for other kinds. Steam smalls are still quoted 
40s. to 45s., and are in brisk demand. Gas and manu- 
facturiag fuels command up to 50s. Ordinary bunker coals 
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are at a minimum of 47s. 6d. and superiors 50s. and 
upwards. Coke is exceedingly scarce and in strong request. 
For best foundry 65s. is stil] offered by neutrals. Gas coke 
is firm at 45s. to 47s. 6d. f.o.b. The quotations are exclu- 
sive of merchants’ remuneration. The minimum quota- 
tions for the Allies are as follows :—Best Blyth steams, 
373.; Tyne primes, 36s. 6d.; Tyne prime smalls, 27s. 6d.; 
second steams, 32s. 6d. to 34s.; North Northumberland 
steams, 34s. to 36s. 6d.; North Northumberland smalls, 
25s. to 27s. 6d.; Blyth smalls, 27s.; smithies, 31s. to 32s.; 
peas and nuts, 3ls. to 32s.; best gas, 32s.; second gas, 
30s. 6d.; coking coals, 31s.; coking smalls, 31s.; households, 
35s. to 37s.; foundry coke, 50s.; gashouse coke, 40s.; best 
bunker coals, 34s. to 34s. 6d.; ordinary qualities, 33s. to 
33s. 6d.; specials, 39s. Principal quotations for the home 
trade are as follows :—Best Blyth steams, 33s. 6d. to 
36s. 6d.; second Blyth steams, 29s. 6d. to 32s. 6d.; Tyne 
prime steams, 33s. 6d. to 35s.; unscreened for bunkers, 
27s. 6d. to 29s.; household coal, 26s. 6d. to 27s. 6d.; best 
Blyth smalls, 25s. to 26s. 6d.; North Northumberland 
smalls, 25s. 6d.; smithies, 31s. 6d. to 36s. 6d.; peas and nuts, 
35s. to 37s. 6d. Durhams: Steam (locomotive), 33s. to 
35s.; special Wear. gas, 31s. 6d. to 33s.; best gas, 29s. to 
31s. 6d.; second gas, 27s. 6d. to 30s. 6d.; ordinary bunkers, 
30s.; best bunkers, 31s. 6d.; superior qualities, 34s.; smithies, 
re" = to 37s. 6d.; peas and nuts, 35s.; coking coals, 29s. 
to . 








SHEFFIELD. 


(From our own Correspondent.) 
The General Outlook. 


THE past week has been off the calendar so far as 
work is concerned, and it will be Monday or Tuesday 
before anything approaching a full resumption of opera- 
tions can be reported. For the bulk of the employees this 
long stop was very well earned, whilst from the employers’ 
point of view general conditions justified a break of a 
week or ten days, for the urgency of output is much less 
pronounced, there being even, in some directions, a 
distinct slackness. Such a condition is quite plainly 
marked in the crucible departments, and is observable 
in the rolling mills, though not in all of them. Merchants 
tell me that whereas up to recent months they were being 
continually pressed for delivery of billets, blooms—perfect 
and defective—half rounds, rail ends, and so on, under 
contract, consumers are now, in some cases, asking that 
delivery be deferred on the ground that they are 
choked up with material. Not long ago merchants were 
having to scheme how to make deliveries go round, on the 
basis of attending to the most urgent needs first, but now 
they are actually having to persuade customers to accept 
delivery, and are not always successful at the first time of 
asking. The change is very remarkable. It may, of 
course, be a passing phase, but should it prove to be any- 
thing else it will produce a situation that should be taken 
seriously in-hand. It would never do to allow a splendid 
organisation to lose its momentum at a time like the 
present. The long holiday will no doubt have the effect 
of tightening things up again, and it is to be hoped the 
coming week will see an end of the moulders’ nonsense. 
The engineers showed their good sense, just before the 
holiday commenced, by refusing, in the main, even to 
ballot on the question of whether or not a local strike 
should be called on the men’s difference of opinion with the 
Ministry regarding the “embargo.” Out of 30,000 
members here, only about one-fifth troubled to vote, and 
those who returned their ballot papers showed an over- 
whelming majority in favour of remaining at work. The 
resumption of business, therefore, at the steel works should 
see the beginning of another big industrial effort to win the 
war. The principal firms have plenty of war material orders 
of one kind or another in hand, even although overtime 
and Sunday work are not heard of now to anything like 
the extent they were a few months ago. The fact is, 
the Ministry of Munitions is discouraging the latter as 
much as possible, consistent with the policy laid down a 
good while back. Some of the big firms, however, are so 
busy that certain of their departments were only closed 
down for the week end. 


The Steel Question. 


The slackness mentioned in crucible depart- 
ments is causing a considerable amount of concern to high- 
speed steel*makers. Not very long ago they could not keep 
up with the demand ; now some of them would take the 
chance of booking a few more orders. To a certain extent 
the return of large quantities of tool steel and tools origi- 
nally made for Russia is responsible, but, from all one hears, 
that is not the only cause of the slump. It is said that 
throughout the country there must be from 2000 to 5000 
tons of high-speed steel doing nothing; yet there are 
plenty of people at home just waiting for a chance to secure 
goods made from it, to say nothing of export considerations. 
Manufacturers only wish that by some means or other the 
twe extremes could be made to meet. The output of acid 
steel is increasing enormously. The production at one 
works alone in this district will shortly, it is said, run to 
something like 15,000 tons a week. Tiere are many others 
with very large outputs—more than doubled, in most 
cases, since the war began—beside which a number of new 
sources of production have sprung up. The latter remark 
applies chiefly to crucible steel, however, for in the very 
early days of the war, when every ounce of steel that could 
be made was urgently required, the number of crucible 
holes greatly increased, makers realising that good profits 
were easily obtained. Numerous small men were thus 
attracted to the business, and by the present slump it is 
probable that many makers have found themselves rather 
badly caught by the market, so to speak. As to the 
general aspect of steel production, the developments in 
North Lincolnshire are still proceeding. The Frodingham 
works, now owned by the United Steel Companies, Limited, 
are stated to have planned a large new sheet mill, and great 
changes are said to be contemplated at the Appleby Iron- 
works. I learn that John Brown’s developments in that 
district—the firm has an ironworks at Frodingham—will 
include a transfer of some of the casting plant from 
Sheffield. where other schemes of extension are to be 
carried out. There is every appearance of North Lincoln- 
shire becoming an important centre for steel production, 





the iron being run into the furnaces direct from the blast- 
furnaces, eliminating the necessity of pigs—a method in 
operation in this district also. 


Round the Works. 


I am told that the strike of moulders has not been 
without its compensations in some cases. One firm, for 
instance, had been casting bombs at such a high speed 
that portions of the yard had become inconveniently full, 
with no immediate hope of relief. The cessation of work 
in the foundries, therefore, was rather welcome, as it has 
enabled a fair clearance of the yard to be effected. The 
air is still full of amalgamation rumours. One that per- 
sisted all last week associates Vickers and the Lincoln 
engineering firm of Clayton and Shuttleworth, the sugges- 
tion being that the latter is to be absorbed. Inquiries I 
made at the headquarters of each of the concerns mentioned, 
however, brought no confirmation, though, I must add, 
neither did they m2et with a plain denial. It is an 
interesting rumour, if nothing else. In som> quarters the 
idea is not in the least credited, but on ’Change the report 
proceeded as far as to m2ntion the “‘ probable price to be 
paid by a bigger concern.’ Then the names of more 
Sheffield steel undertakings are being freely m2ntioned 
in association with the United Steel Companies. Two well- 
known steel concerns are said to be definitely negotiating 
for an amalgamation, and rumours of a similar nature are 
in circulation regarding two other firms. In the cutlery 
section, where attempts have been made to pull the trade 
together a little more, in view of the concentrated efforts 
which may be expected of it in post-war operations, I am 
told that two or three of the leading houses are discussing 
fusion, and if this cam? to fruition, and the movement led 
to the erection of a sound model cultery factory, equipped 
with the most modern machinery for rapid output on 
standardised lines—well, it would probably be the 
beginning of an entirely new era for the industry, which 
badly needs something of the kind. In other directions 
changes are occurring. In a previous letter I mentioned 
one or two reconstructions, such as that of Moss and 
Gamble, floated on a capital of a round hundred thousand 
sterling. Since then the crucible steel-making firm oi 
B. Huntsman, of Attercliffe, has been registered as a 
private limited liability company. This business was 
founded nearly 170 years ago by the famous Benjamin 
Huntsman, the inventor of crucible steel, the introduction 
of which was to mean so much to the reputation of Sheffield. 
Huntsman made his discovery in 1740, and eleven years 
later he established the Attercliffe works, which have since 
been controlled by his descendants down to the fifth genera- 
tion, now represented by Mr. Harry F. Huntsman. The 
character of the works is quite unchanged, and the 
reconstruction will apparently entail no managerial altera- 
tions. In the list of small engineering works a business 
established nearly a century ago has been absorbed. The 
new iron-making furnace at the Parkgate works has been 
put into blast, and the same firm, I understand, has a 300- 
ton mixer just coming into operation. Vickers’ people 
are equipping a new file works, and one or two other firms 
have similar schemes in hand. Practically no tool steel 
is now going to America or Japan, and the new conditions 
arising in other countries that were previously good 
customers of this class of manufacture point to the urgent 
necessity for Sheffield to investigate fresh oversea markets 
after the war, when it will probably be found that the drift 
of trade has changed. A fair amount of oversea busi- 
ness is still being maintained, and tramway material 
departments are picking up a renewal order here and there. 
As a rule, however, tramway steel is not being called for 
in anything but the barest quantities, with the result that 
tracks are, in some places, lapsing into a rather deplorable 
condition. It is to be hoped that municipalities are 
creating substantial depreciation r-serves—like the rail- 
ways—for at the close of the war som of the systems will 
require complete relaying. 


Iron, Steel, and Coal. 


In consequence of the majority of the works 
being closed down for the week there has been practically 
nothing done in the local iron market, though on the eve 
of the holiday there seemed rather less restriction in the 
supplies of forge and foundry makes. In basic pig iron 
there are no transactions worth speaking of here, since 
searcely any furnaces are now melting basic steel, and com- 
paratively few are producing Bessemer description. The 
well-known Besscmer firm, the headquarters of which are 
in Sheffield, keeps very busy with orders for its special make 
of steel. The chief call, however, is for open-hearth 
material. In exceptional instances makers of crucible 
steel find their output going fully and promptly into 
consumption. Hematite iron, particularly the special low 
phosphorus qualities, comes forward fairly well. Makers 
of bar iron cannot meet all the demands made upon out- 
put. The market forscrap iron and stee! is healthy, but 
discards and turnings are not wanted 0 Keenly as of late. 
Regarding fuel, at the end of July th= men in the Derby- 
shire pits decided to curtail their holiday, so as not to hinder 
the output of munitions, their patriotic action being 
dictated by the fact that under the best conditions just 
now, colliery productions are seriously below. the normal 
standard. On the other hand, the Yorkshire Miner: 
Association is considering the position of shopmen and 
colliery yard labourers in view of a recent arbitration 
award giving thema 54-hour week. The men contend that 
the 54 hours should include meal times, whilst the owners’ 
point of view is that they should be 54 working hoirs. 
Unless an agreement has been reached this week the 
men threaten to tender notices. Generally the coal 
market is unchanged, all fuel being difficult to obtain in 
anything like adequate quantities. Eaport requirements 
and Government supplies at the ports are still large, and 
London lays a pretty heavy hand on colliery outputs. 
A considerable percentage of “house pits’ production 
is going to manufacturing centres. Stocks at gasworks 
are very low. Slacks are particularly scarce, and only 
limited supplies of fuel are available for domestic purposes. 
‘“* Free’? coal scarcely exists. For steams, best South 
Yorkshire hards quote 23s. to 23s. 6d.; best Derbyshire, 
22s. 6d. to 23s. ; seconds, 21s. 6d. to 22s. ; cabbles, 21s. 6d. to 
22s. ; and nuts, 21s. to 22s. For house sorts, branch quotes 
27s. to 27s. 6d., and best Silkstone 233. 6d. to 24s. 6c., 
all per ton at pits, though these figures must be regarded 
as nominal under the conditions prevails 
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Later. 


At a meeting of the Council of the Yorkshire Miners’ 
Association, at Barnsley, it was decided, in view of the 
fact that the owners had made certain deductions from 
the wages of the men affected, to tender notices to cease 
work. The notices, it was stated, would cover the whole 
country. The question was to be discussed with the West 
Yorkshire and South Yorkshire owners, and the con- 
ferences will have taken place by the time this appears, 
so that an agreement may have been reached. 








SCOTLAND. 
(From our own Correspondent.) 


Mine Managers’ Salaries. 


AT a meeting of the Scottish Mine Managers’ 
Association, held in Glasgow last week, it was stated, in 
regard to the claim that managers’ salaries should be 
increased by £100, that the chairman of the Scottish Coal- 
owners’ Association, Sir Adam Nimmo, had agreed to 
recommend the Controller of Mines to concede an advance 
of £50. This offer was accepted by the meeting. 


The Coal Supply. 


The condition of the coal supply is giving cause 

or considerable concern, partly arising from the fact that 

even the moderate summer supply has been kept down to 

starvation point. It has been stated that in previous 

winters merchants, by this time of the year, had large 

ground bings to tide over the winter months, while to-day 
these are non-existent, 


Labour Shortage. 


The labour shortage is being felt in all branches 
of industry. The calling up of so many men from the 
steel and ironworks and collieries presents a difficult 
problem as regards outputs. Arrears of deliveries in all 
classes of materials have accumulated to a large extent, 
and the prospect of reducing the leeway is now much 
fainter. If i diate busi is to receive attention, 
accumulated orders will have to be scrapped, or the neces- 
sary labour will require to be provided. Works are well 
equipped otherwise to overtake the orders on hand. 





Pig Iron. 


There is no change in the pig iron trade. Pro- 
ducers are hard pressed for deliveries, particularly of hema- 
tite. Foundry qualities are very scarce, while forge is a 
little more plentiful. Everything produced is quickly 
taken up for consumption at home, and exports are prac- 
tically non-existent. Prices, however, remain firm. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 130s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s.; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; Shotts, 
at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


The steel and ironworks in Scotland are now 
working under tremendous pressure, and all mills are fully 
engaged, at least so far as supplies of fuel and labour will 
allow. There is no lack of business, sufficient orders, in 
some instances to keep plants active for six months ahead, 
having accumulated during the stoppage. There is a 
continued demand for sectional material and shipbuilding 
plates, while steel mills have also no lack of general Govern- 
ment work, both naval and military. The sheet works are 
flooded with orders. Thin sheets for mines, and flat and 
corrugated for huts are in urgent request. Similar con- 
ditions characterise the malleable iron trade, where pro- 
ducers have plenty of orders, chiefly for small rounds and 
light rails for war necessities. ‘‘ Crowr ” bars are quoted 
£16 5s. per ton for export, but practically nothing is being 
done in that department in the meantime. Rivet makers 
are putting through a large number of orders, and nail 
makers are particularly hard pushed for supplies at present, 
and have had to refuse many orders. The engineering 
works are very busy. 


Coal. 

Conditions in the coal trade are hardly satisfac- 
tory. Practically all the collieries are engaged, but outputs 
are not up to expectations. Labour certainly is scarce, but 
notwithstanding the production is disappointing. Indus- 
trial concerns are finding difficulty in securing supplies, 


while household deliveries are very much in arreare.. 


Tonnage is «rriving more frequently, but collieries are 
not in @ position to take full advantage of the business 
on offer for neutral shipment, for which high prices are 
obtainable. For this class of business as much as 55s. 
and 70s. is being offered for ells and Fifeshire and Lothians 
steams ively. The aggregate shipments from 
Scottish ports during the past week amounted to 151,839 
tons, compared with 116,920 in the preceding week, and 
137,039 tons in the corresponding week of last year. Ell 
coal, is quoted, f.o.b. at Glasgow, 32s. 6d. to 35s.; splint, 
35s. to 37s.; navigations, 37s.; steams, 34s. 6d.; treble nuts, 
30s.; doubles, 29s.; singles, 28s.; best screened navigations, 
f.o.b. at Methil or Burntisland, 36s. to 38s.; first-class 
steams, 35s.; third-class steams, 31s.; best steams, f.o.b. 
at Leith, 33s. 6d.; secondary qualities, 32s, 6d. per ton. 
These prices only apply to orders for France and Italy. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coalfield Examiners. 


AtrHoucH efforts have been made by the Colliery 
Examiners’ Association to secure a settlement of their 





claims for a higher wage standard, and’better conditions of 
employment, and a joint board was established for the 
= of dealing with the questions at issue, no satis- 
actory decision has been come to. The negotiations have 
been in progress for several months. A conference of the 
members of the Examiners’ Association was held at 
Cardiff on Monday, and was attended by representatives 
from every lodge in the coalfield. The conference passed 
@ resolution expressing astonishment that there was yet a 
difference of over 8s. weekly between the coalowners’ offer 
and what the association considered to be a most reasonable 
wage claim. The resolution added that the coalowners’ 
effort to perpetuate a difference in the wages of one section 
and another could not be tolerated. ‘To take away any of 
the privileges at present in existence was regarded as most 
unreasonable, and the association still pressed its claim, 
and urged the owners to place its members on a basis equal 
to the responsibilities which they have to face every day. 
The conference, however, was gratified to learn that the 
owners agreed that no employers, or section of employers, 
would be allowed to make any separate agreement with 
their examiners outside the joint board. 


South Wales Builders’ Agreement. 


At the recent quarterly meeting of the South 
Wales Building Trades Employers’ Federation the con- 
stitution of the new Building Trades Joint Council, which 
will in future deal with all matters relating to wages and 
other conditions of labour throughout the area of South 
Wales and Monmouthshire, was approved. The con- 
stitution contains one clause which will have very far- 
reaching results in strengthening the trade organisations. 
The employers agree that they will not employ or retain in 
their employ any workman who is not a member of a trade 
union affiliated to the Council except general foremen and 
employers’ direct representatives. The employees agree 
that they will not work for any person, firm, company, 
syndicate, building association, public utility society, 
trust, or any similar bodies engaged in constructional work, 
who are not members of a builders’ association affiliated 
to the Council, except in the case of large works, such as 
steel and other works, which may carry out extensions 
inside their works without such affiliating. 


Current Business. 


Operations have been entirely at a standstill on 
the coal market since the middle of last week, and there is 
no prospect of business being resumed before next week 
at the very earliest. Even then many exporters will 
experience the greatest difficulty in getting supplies, as 
national interests must be served, and the authorities can 
be relied upon not to release any coal for shipment unless 
the purposes and destination of the coal are such as to 
place it in the forefront from the point of view of import- 
ance. There was a noticeable falling off in output, even 
at the end of last week, as many miners were off on their 
holidays, while it was not expected that there would be 
any coal reaching the docks before Thursday evening as 
the result of the resumption of work after the holidays. 
It will readily be appreciated, seeing that coals previously 
were very scarce and inadequate to requirements, that the 
supplies available by the middle of this week were very 
small, and stocks were reduced to a minimum. while 
steamers have continued to come to hand over the holiday 
period, thus accentuating the loading pressure for the next 
few weeks. In the circumstances coal exporters whose 
Tequirements are not for French railways or munition 
purposes will have to stand aside, and their tonnage will 
be compelled to wait possibly several weeks before coals 
will be available.- It will be impossible to make up in a 
week for the recent loss of output, and in view of the heavy 
requirements of the authorities ordinary business will be 
be at a discount for some time. Under the circumstances 
the market is purely nominal. All grades of large and 
small are in urgent demand ; coke is so scarce as to leave 
no margin for shipment, and patent fuel manufacturers 
are fully booked. Pitwood is in fair supply, and the price 
of 65s. is upheld. The new Order issued concerning this 
commodity and its supply does not alter the maximum 
prices for home-grown or imported wood for South Wales. 


LaTErR. 

As expected, it has been impossible to do any business 
owing to the acute scarcity of coals. In order to meet the 
most pressing requirements, shipments were effected by 
the Admiralty authorities during the holidays, the results 
being that by Wednesday practically all standing stocks 
of large coals were tipped. In the case of*the small 
quantities left, they were booked for particular steamers. 
Good class smalls were also scarce, and the only supplies 
that could be drawn upon were the lower grade smalls on 
the bank, which were being picked up as rapidly as possible 
to meet the urgent demands for coal. The miners were 
due to return to work on Thursday, but doubts were 
freely expressed as to whether anything like a full 
attendance at the collieries would then be secured. The 
National Eisteddfod at Neath, and the visit there of the 
Premier on Friday, was expected to be an irresistible 
attraction to many workers, and a cause of much 
absenteeism at the mines. In the circumstances now 
prevailing, business since the holidays has not been 
resumed for the reason that no coals are available, and 
it is difficult to say when operations will be possible. 
It will take some time to make up for the recent loss of 
output, and the market will be strong for a very 
considerable period. 


Sehedule Prices (Fixed for France and Italy, Minima for 
Neutrals). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 363.; 
best Eastern Valleys, “36s.; seconds Eastern Valleys, 25s. 
Bituminous coal : Best households, 403.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seconds, 33s. 6d. Patent fuel, 


37s. 6d. (6d. extra for France and Italy) ; coke, 54s. 6d.; 
pitwood, ex ship, 65s. . 


Newport. 


The market has been entirely under holiday 
nfluences, but the tone is very firm owing to the demand 
for all descriptions being so heavily in excess of supplies, 
Collieries are very well stemmed, and have no coals to 
offer for some time. So far there has been no resumption 
of work at the Risca colliery as the result of the gob fire, 
and complications in the workings arising from. the efforts 
to carry out the scheme authorised by the Home-office for 
dealing with the fire. Schedule prices :—Steam coal ; 
Best Newport Black Vein large, 37s.; Western Valleys, 
36s.; best Eastern Valleys, 36s.; other sorts, 35s.; steam 
smalls, 25s. to 27s. Bituminous coals : Best house, 4(s.; 
seconds, 37s. 9d. Patent fuel, 37s.; pitwood, ex ship, 65s. 


Swansea. 


Business has been interfered with by the holidays, 
but the market generally presents a better appearance. 
The tonnage position is stronger, and collieries are on the 
whole very well stemmed. Schedule prices :—Anthracite ; 
Best breaking large, 37s.; second breaking large, 36s.; third 
breaking large, 34s. 6d.; Red Vein large, 32s. 6d.; machine 
made cobbles, 46s. to 49s. 6d.; French nuts, 46s. to 49s 6d.; 
stove nuts, 46s. to 49s. 6d.; beans, 38s. to 42s.; machine 
made large peas, 27s.; rubbly culm, 18s. and 20s.; duff, 
13s. 6d. and 15s. 6d. Steam coal : Best large, 37s.; seconds, 
34s.; bunkers, 29s. and 30s. 6d.; smalls, 24s. and 26s. Bitu- 
minous coal: Through and through, 34s.; smalls, 31s. 
Patent fuel, 37s. 


_ South Wales Water Supply. 


In a recent communication to the Press Mr. T 
| F. Harvey, the waterworks engineer to the Merthyr Cor- 
poration, says it may be interesting to remark that the 
| Taf Fechan reservoir of the Merthyr Corporation will be 
by far the largest in South Wales. It will form a lake 
24 miles long, and will hold 3,300,000,000 gallons. The 
proposed trunk main will be laid to a point nearly a mile 
below Llancaiach station—not sixteen miles from New- 
port. The gathering area is over 8300 acres, with a remark- 
ably high rainfall, and even the large storage of 
3,300,000,000 gallons does not exhaust the possibilities of 
the watershed. 





LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 
Headquarters, Balderton-street, Grosvenor-square, W. 1. 
CORPS ORDERS. 
No. 33, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Captain of the Week.—Captain W. Darley Bentley. 

Next for Duty.—Captain E. G. Fleming. 

Monday, August 12th, to Friday, August 16th.—Drills as usual. 

Sunday, August 18th.—Commandant’s Parade at Waterloo 
Station, 8.45 a.m.,for work at Esher. Dress: Drill order, with 
haversacks and water bottles. Midday and tea rations to be 
carried. 

C. Hieerss, 
Captain R.E., Adjutant. 
August llth, 1918. 








FORTHCOMING ENGAGEMENTS. 





SATURDAY, AUGUST 10rx. 


Tue Norra or Enotanp InstirvuTeE OF MINING AND 
MercHANICAL ENGINEERS.— Wood Memorial ‘Hall, Neweastle-on- 
Tyne. Special general meeting, followed by annual general 
meeting. Paper open for discussion, ‘‘ Notes on the Overhead 
Keepe Winding Plant at Plenmeller Colliery, Haltwhistle, 
Northumberland,” by Mr. George Raw. Paper to be read, or 
taken as read, ‘‘ Record of Gas Pressure from a Borehole,” by 
Mr. Charles J. Fairbrother. 2 p.m. 


TUESDAY, AUGUST l13ra. 


Junior Institution or EwnGineers.—Mining {nstitute, 
Neville-street, Newcastle-on-Tyne. Paper, ‘‘ The Manufacture 
of Cast Iron Pipes,” by T. E. Dimbleby. 7 p.m. 


FRIDAY, AUGUST l6ra. 


Junior Institution OF Enotneers.—39, Victoria-strect, 
Westminster, S.W. 1. Summer informal discussion evening. 
Lecturette, ‘‘ Some Inventions and a Moral,” by Mr. W. |). 
Tennant. 7.30 p.m. 


TUESDAY, SEPTEMBER 3prp. 


Tue Instrrution or Locomotive Encineers (LEEDS 
CreNnTRE).—Proposed visit to the works of the Leeds Forge 
Company. All who wish to attend, should apply for particulars 
to hon. sec., Leeds Centre, A. T. Houldcroft, Leeds Forge, 
Leeds. 2 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


PENMAN AND Co., Limtrep, of Caledonian Ironworks, Glasgow, 
have changed their London office from 118, Cannon-street, to 
Suffolk Honee, Laurence Pountney-hill, E.C. 4. 

We are informed that Mr. Henry Ford has recently offered to 
the King of the Belgians ten Fordson tractors and ploughs and 
all ry repl t partsfor each tractor. The offer has 
been accepted, and the tractors have been sent for service on the 
Belgiar Government farms. 

We are asked by E. I. du Pont de Nemours and Company, of 
Wilmington, Delaware, to state that neither it nor any of its 
subsidiaries or affiliated companies, nor, any of its officers or 
directors, is in any way connected with, or interested in, the 
Allied Industries Corporation, or the French-American Con- 
structive Corporation, sometimes referred to as ‘‘ the Duponts, 
of Wilmington.” 











Contracts.—Erith’s Engineering Company, Limited, 70, 
Gracechurch-street, London, is delivering to the Bow power- 
house of the Charing Cross Company, some Erith-Riley stokers 
for a normal duty of 3 tons coal hourly each. 


Enorveerine Works Sports AND Fete.—We are informed 
that the result of Crompton’s, Hoffmann’s, Marconi’s, and the 
National Steam Car United Works sports and féte, held on 
July 6th, resulted in a net profit of £305 2s. 10d.—a record. The 
ec allocated £155 2s. 10d. to the Chelmsford V.A.D. 








hospital, and £150 to the Essex Regiment Prisoners of War Fund. 
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NITRATE PLANTS IN AMERICA. 


THERE are under construction near Sheffield, Ala., two. 
Government nitrate plants, one employing the synthetic 
rocess, the other the cyanamide process. While for years 
there has been a systematic effort made to have the 
Government permit the development of the waters of the 
Tennessee River at Muscle Shoals for the purpose of 
manufacturing nitrates, nothing has been done, and pro- 
bably nothing will be done, until after the war on any 
hydro-electric development there for nitrate purposes. 
Meanwhile the nation is engaged in war and has need of 
nitrates for munition purposes. The exigencies of the 
case therefore demanded the erection of steam stations for 
the supply of the necessary electricity, even though water- 
power sites exist in the vicinity. 

Nitrate plant No. 1 now being constructed from an 
appropriation of £4,000,000 will use a synthetic ammonia 
process. Part of the ammonia will be oxidised to nitric 
acid,and the final product will be ammonium nitrate. 
The outputin terms of nitric acid is to be 200,000 Ib. a day, 
and the electricity will be supplied by the Alabama Power 
Company, which has a hydro-electric station on the Coosa 
River, andan auxiliary steam station near the mouth of a 
coal mine on the Warrior River. 

Nitrate plant No. 2is being built by the Air Nitrates Cor- 
poration, acting as agent of the Ordnance Department. 
The process used will be identical with that. employed in 
the pressnt plants of the American Cyanamide Company. 
The lime kilns will burn 350,000 tons of lime per annum 
and the coke driers will handle 100,000 tons. Carbide 
furnaces will fuse the lime and coke, after which the pro- 
duct will be cooled, ground and placed in ovens of one-ton 
capacity for treatment with nitrogen. The liquid-air 
plant for nitrogen production will have a greater capacity 
than that of all similar plants now existing in the United 
States and the Dominion of Canada. 

The cyanamide, which contains from 20 to 21 per cent. 
of nitrogen, will be cooled, ground, placed in autoclaves 
and treated with steam, to produce ammonia. In the 
cyanamide process this gas when mixed with air is passed 
through a heated platinum screen, whence the nitrogen is 
oxidised by catalysis. The oxide gases are then cooled 
and absorbed. One-half of the ammonia produced in the 
autoclaves will be thus oxidissd and combined with the 
rest of the ammonia for the production of ammonium 
nitrate. The power required will be 60,000 kw. It will 
be obtained from a steam turbo-generator station erected 
at the site. Electricity from this steam station will, 
however, be superseded by electricity froma hydro-electric 
plant to be erected subsequently at Muscle Shoals. 

The Government, in addition, has under contemplation 
the erection of two other nitrate plants in Ohio, one at 
Elizabethtown and the other at Toledo. Both plants 
combined will have an output equal to Nitrate Plant No. 
2, located at Muscle Shoals in Alabama.—Electrical World. 











BOOKS OF REFERENCE. 


Tue thirty-socond annual issue of the ‘“ Mercantile 
Year Book and Directory of Exporters ’’ makes its appear- 
ance somewhat later this year than is customary. The 
reasons are not far to seek. The depletion of the trained 
staff—only the editor and sub-editor remain—and they 
have been engaged on voluntary war work—the scarcity 
of paper and of labour, all have added to the difficulty of 
production. Nevertheless, in spite of all obstacles, the 
volume has appeared, and will, doubtless, be welcomed. 
It is true that there have perforce had to be omissions, 
but they detract but little from the value of the book as 
a work of reference. We may remind our readers that 
the directory includes the exporters in London, Man- 
chester, Liverpool, Birmingham, Glasgow, Bristol, Not- 
tingham, Bradford, Leeds, Huddersfield, &c. One of the 
features of the book is what is termed a walking guide to 
London, which consists of a series of itineraries through 
numerous streets, with the names and addresses of the 
shippers with offices in thos? streets. There are also 
sections devoted to Colonial and foreign importers, with 
the goods they import and their buying agents in Europe. 
An alphabetical list of London merchant exporters, with 
their addresses and the markets with which they trade ; 
and the principal classes of goods shipped from London, 
with the names of the shippers. The Year Book is 
published by Lindley-Jones and Brother, 16, St. Helen’s- 
place, Bishopsgate, London, E.C. 3. Price 15s. net. 

THE seventh edition of Jordan’s handbook of 
“Tabulated Weights of Angle, Tee and Bulb Iron and 
Steel’? has just been published by E. and F. N. Spon, at 
the price of 15s. net. It is now no less than forty-eight 
years ago since the first edition of this useful book of 
reference was published. It made its first appearance 
in 1870, and then only consisted of sixteen pages. It is 
nine years ago since the sixth edition appeared. Each 
edition as it has appeared has contained more informa- 
tion than that which went before it, and in the present 
instance we notice that there is an increase of no less 
than one hundred and two pages, as compared with the 
sixth edition, the total being now 742 pages. The new 
matter in the present volume includes tables of super- 
ficial areas of plates, and weights of superficial feet of 
steel plating. We notice that in some cases additional 
space has been left between the lines of figures, which 
makes the use of the tables all the more easy. A special 
feature of the book is that different sections are printed 
on different coloured paper, which, again, helps the 
searcher to find what he wants. 











Ir is probable that the corrosion of surface-condenser 
tubes by sea water is due to electrolytic action. Tubes of 
perfectly similar chemical composition may behave dif- 
ferently in the same condenser at different times. The 
physical and internal molecular structure of the metal of 
the tube has some influence on the resistance of the brass 
to corrosion, and when corrosion is occurring and cannot 
be checked, complete change of all the tubes of the con- 
denser and the use of tubes of other manufacture will some- 





times prove the most effective remedy. 


PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment ie the date of the acceptance of the 
complete Specification. 








INTERNAL COMBUSTION ENGINES. 


116,970 (12,108 of 1917). August 23rd, 1917.—CaRBURETTERS, 
— William Southey, 38, Hale-lane, Mill Hill, London, 

In this apparatus the liquid hydrocarbon is gasified by causing 
it, when in a finely divided state, to meet a high temperature 
flame in a space so restricted and ill supplied with air that com- 
bustion ceases, and a highly heated gas is produced, unaccom- 
panied by products of combusti The apparatus comprises 
a gasifying chamber A, an outlet B for the hydrocarbon, a choke 
tube C, a jet D for liquid entering the lower and open end of the 
choke tube, in which the spray from the jet meets a high tem- 
perature flame not shown, and a pipe E connected to the liquid 
supply tank F, containing the float G. The tank F is fed by 
the inlet H controlled by the needleI pendent from the float G. 
The gasifying chamber communicates with the tank F in such a 
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way that the excess of liquid deposited in that chamber is led 
back tothe tank. This is effected by the Pipe J and the chamber 
K, the latter communicating with the tank F through a small hole 
L, which is of such a size that the chamber K and pipe J are kept 
filled with the hydrocarbon descending by pipe J from ti 
chamber A. The solid liquid column thus formed being capable 
of resisting the suction which draws spray from the jet D. isa 
baffle above the tube C, which helps to throw down the i 
liquid which enters the chamber A from the tube C. In this way 
a constant circulation of liquid hydrocarbon is maintained, equal 
to the full capacity of the flame, but without prejudicing the 
production of a properly constituted gas.—July 4th, 1918. 


116,985 (13,683 of 1917). September 22nd, 1917.—Two-sTRoKE 
Enctne, William Thomas Bell, Globe Works, Lincoln, and 
another. 

This is an improved construction of two-stroke engine whereby 
the feed inlet for the fuel is opened and closed by the action of 
the exhaust upon a valve, and the amount of fuel is regulated by 
a throttle valve connected to the engine governor rod; the 
throttle valve controlling the action of the exhaust upon the 
opening and closing valve above referred to. The action is as 
follows : On the outstroke of the piston A when the piston uncovers 
the exhaust port B the exhaust blast causes a suction in the 
connecting pipe C,and a partial vacuum being formed in the 
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pipe the diaphragm D and needle valve E are drawn upwards 
against the spring F, and the fuel is then free to flow through the 
feeder nozzle G, and is carried into the cylinder by the compressed 
air flowing from the crank chamber H through the pipe J and 
inlet port K into thecylinder. The lift of this n valve E, 
and consequently the amount of fuel admitted, is regulated by 
the throttle valve L, which is connected to the engine governor 
rod, and is more or less closed according to the pas po or load on 


‘| the amount of 





the engine, so as to determine the amount of suction on the 
diaphragm and thus regulate the degree of lift, and consequently 


129 





opening of the valve to suit the speed of or load 
on the engine.—July 4th, 1918. 


DYNAMOS AND MOTORS. 


116,915 (8934 of 1917). June 2Ist, 1917.—Dynamos For 
OperatinG ROLLING British}Thomson-Houston Com- 
pany, 83, Cannon-street, London, E.C., and another. 

In the diagram the ae ne A A are excited by 
means of a special reversible rentially compounded exciter 
B, and the controller C operates on the main field D of this 
exciter. A differential coil E is provided on the field of the ex- 
citer excited by means of the current circulated between the 
generators and the mil! motor F, either by passing this current 
directly round the exciter fields as shown, or by meansof an induc- 
tive shunt, in such a manner that the voltage of the exciter is re- 
duced as the current in the main circuit between the generators 
and the mill motor increases. With such an arrangement the re- 
versible generators need only be provided with field copper 


N° 116,915 





— 
































i, 
y 
my 














c 





sufficient to produce the normal excitation, and the connections 
round these machines are thereby materially simplified. Further, 
the controller and controller resistances have only to deal with ex- 
citer field current, and can therefore be of much smaller dimensions 
and less cost than if they had to deal with the main generator 
field current. The present scheme is claimed to be more efficient 
in power consumption than those hitherto in common use, as the 
loss in the rheostats is represented by the exciter voltage multi- 
plied by the exciter field current instead of the exciter voltage 
multiplied by the exciter armature current. The field G of the 
mill motor F is excited from a separate exciter H, which a 
be mounted on the same shaft as the generator exciter B, bot 
being driven by an induction motor K.—June 21st, 1918. 


MEASURING AND TESTING INSTRUMENTS. 


116,990 (13,892 of 1917). September 26th, 1917.—InciiNo- 
METERS, Frederick Sage and Company, Limited, and 
another, 58-62, Gray’s Inn-road, London. 

This inclinometer is of the kind in which a pivoted or anchored 
buoyant element within a chamber charged with liquid is 
employed to indicate level or inclination, the object being 
to render the indicating needle only slightly sensitive to move- 
ment of the buoyant member caused by the motion of the liquid, 
or to the effect of acceleration in the of the machine on 
which the instrument is used. As will be observed from the 
sectional] illustrations Figs. 1 and 2, the buoyant element, which 
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may comprise either one or more buoyant bodies E, is connected 
excentrically to a pivot D on or to which the indicating needle C 
is secured or connected and through which it is operated, the 
excentric connection being flexible, that is, such that the 
buoyant element is free to turn independently of the needle. 
Therefore, any movement of the buoyant element relatively to 
the needle is not completely transmitted thereto until the centre 
of the excentric connection and the centre of the pivot are in 
vertical line. Consequently, any temporary turning movement 
of the buoyant element due to movement of the liquid within 
the chamber or other disturbing influence does not affect the 
indicating means or does not do so to any material extent.—- 
July 4th, 1918. 


SWITCHGEAR. 


116,981 (13,166 of 1917). September 14th, 1917.—Barrrry 
CHarcine Switrcx, Merritt Scott Conner, and another, 
Peel Works, Adelphi, Salford, Manchester. 

In this appliance the inventors provide an electro-magnet, 
whose iron circuit comprises a yoke A and three cores, BC D, 
and a movable armature E, extending across the poles of the 
magnet, and pivoted at F to the central core, to w ich it con- 
stitutes a polar extension. It can thus by oscillating on its 
centre move towards one outer pole and away from the other, 
and vice versd. On one end of the armature is the movable 
member K of a switch, which is held open by the spring L. When 
the voltage of the dynamo M reaches a predetermined: value, 














the armature E is attracted tg the outer core B by reason of the 
fine wire coil H, on that core causing a greater magnetic flux 
through it than through the other outer core D. This closes 
the switch K O, the charging or other circuit N is established, and 
current flowing through the thick winding of both outer cores B D 
strengthens the attraction of the armature E to the outer core B, 
and repels the armature from the other outer core D ; the resul- 
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tant foree provides a good pressure to confirm the switch closure. 
When the voltages of the dynamo M and battery Q balance, the 
spring L opens the circuit providing the switch contacts K O 
do not stick, but if through such a fault or other cause a reverse 
current flows in the circuit, the armature E is repelled at the 
outer core B, and attracted at the other outer core D, and the 
resultant force being very considerable, the switch contacts K O 
are quickly and positively opened.—July 4th, 1918. 


PUMPING AND BLOWING MACHINERY. 


116,991 (13,899 of 1917) September 26th, 1917. —CeENTRIFUGAL 
Pumps, Emil Schauffelberger, 119, Kenilworth-court, 
Putney, London, S.W. 

This centrifugal pump is designed so that it will operate 
efficiently against varying pressure heads. With this object 
the pump has impellers which operate either in series or in 
parallel as required by the varying pressure head. Fig. 1 shows 
@ section of the pump arranged for series operation, and Fig. 2 
shows the parallel arrangement. The pump shown has three 
removable impellers, A B C, which, when in operation, are keyed 
to the shaft D. F and G are suction branches, and HI delivery 
branches. MO P are stationary guide wheels. When running 
the pump in parallel the impellers are arranged, as shown in 
Fig. 2, so that the inlet opening of the impeller A communicates 
with the suction inlet F, while the inlet openings of the impellers 
BC face one another and communicate with a common suction 
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chamber P, which may be formed by a distance piece, such as a 
sleeve M, suitably arranged within the casing, and which is in 
communication with one or more of the suction inlets in the 
pump casing. The arrangement is such that the impellers will 
work in parallel, drawing the liquid through the suction inlets 
F G through the impellers and thence through the guide wheel 
or guides into the respective outer delivery chambers K L within 
the casing, which are coupled to the delivery outlets HI, the 
latter being connected either with separate pipes or being joined 
by Y pipes to form one common delivery pipe. For higher 
pressures the pump is worked in series, and for this purpose 
the impellers are removed from the casing, and are subsequently 
replaced in the manner sho wn in Fig. 1, with their inlet openings 
all facing in the same direction, so that the liquid is drawn 
through the suction inlet F, passes through the impellers A B 
and C in series, and thence into the delivery chamber L and out 
through the delivery pipe I. The inlet G and outlet H are 
closed by blank flanges, and guides Q replace the guides R of 
the parallel arrangement of Fig. 2.—July 4th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


116,912 (8097 of 1917). November 29th, 1917.—THREap 
Mitiinc Macutines, George Richards, and another, The 
Outer Temple, 222, Strand, London, W.C. 

This invention has for its object to provide means for 
simultaneously cutting external and internal threads in a piece 
of work so short that the respective threaded portions are in the 
same transverse plane or nearly so. The work A is mounted in 
a chuck or carrier B in such a manner as to afford access thereto 
by the hobs C from opposite sides. The hobs and the work 
revolve at the same rotative spe and there is no axial move- 
ment of either hob or work. e central portion of the machine 
wherein the work is carried and rotated is so constructed that the 
two cutters and their ws a may closely approach the same 
transverse plane and simultaneou<ly operate on a short piece of 
work, such as the internally and externally threaded nose-piece 
of a jointed shell. With this object, the. inventors employ a 
dise-like carrier B whereof the periphery is formed with bearing 
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surfaces W of & truncated V shape ; these being housed in a fixed 
bi-part holder D, formed with corresponding bearing surfaces. 
The extreme periphery of the dise-like carrier is provided with 
spur teeth, and derives rotative motion from a spur pinion. The 
piece of work is secured, centrally in the carrier B, by means of a 
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multi-jaw chuck, or by split collets or bushes C, or by means of 
set-screws F which may be introduced through one of the faces 
of the carrier B or through vacancies formed therein.—June 6th, 
1918. 


MINES AND METALS. 


116,946 (9756 of 1917). February 5th, 1918.—CrucrBLe 
Furnaces, Harry Thomas Lancey, 1, Cobden-avenue, 
Bittern Park, Southampton. 

This is an improvement in the tilting type of gas and oil-fired 
crucible furnaces to facilitate the process of slagging. The 
inventor provides a pair of concave doors at the bottom of the 
furnace and below the crucible. These doors, Figs. 1 and 2, 
are adapted to receive any slag or metal which may pass from 
the crucible into the bottom of the furnace. The doors may be 
hinged to the furnace so that when the catches holding them in 
the closed position are removed they fal! open and can be easily 
slagged out. Alternatively the doors may be attached to the 
bottom of the furnaces by means of cotters allowing of the doors 
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being removed for the purpose of removing slag, while other doors 
are substituted therefor. The inner surfaces of the doors may 
be treated with a preparation to prevent the slag or metal from 
biting into the iron. In some cases a hinged bottom is fitted to 
the floor of such a form as to allow of the door being lined with 
fire-brick to prevent the furnace from melting the door. In 
another form of door is a pair of frames on each side of the 
furnace bottom adapted to receive doors in the form of loose 
trays fitting in to said frames. When these trays are full of 
slag the frames can be released and allowed to fall down, thus 
enabling the caster to remove the loose trays and substitute 
therefore other trays, while the full trays can be slagged out, at 
any convenient time.—July 4th, 1918. 


116,980 (13,072 of 1917). September 12th, 1917.—Coat 
Screens, Head, Wrightson and Co., Limited, Teesdale 
Ironworks, Thornaby-on-Tees, and another. 

This is an improved propulsion screen with the Marcus motion 
for coal. In Figs. 1, 2, 3, and 4 the improved screen plates A, 
which are provided with a series of small holes over their effective 
areas, are corrugated transversely, the corrugations taking the 
form of a series of inclined planes, the lengths of which in relation 
to the dep hs of the corrugations being in the ratio of about 
12 to 1. These plates are fixed at each end by bolts B to 
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se s X of the screen, the distance between the 
holes for the bolts ‘at the two ends of the plates being slightly 
greater than the longitudinal distance apart of the holes for the 
bolts in the transverse members: X, so that when the plates are 
fixed in position each is brought into and maintained in a state 
of flexure and is slightly bered longitudinally, in -which 
position they do not’ touch any part of the structure of ‘the 
screen except at their points of fixation. ' These plates may be 
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deck to a main screen, the upper deck or decks of which aro 
arranged to deal with larger coal,—July 4th, 1918, 


MISCELLANEOUS. 


116,958 (11,059 of 1917). August Ist, 1917.—GrinpIna Mnuts, 
British Dyes, Limited, Huddersfield, and others. 

Fig. 1 is a sectional elevation of a ball grinding mill, and part 
section of a receiving hopper constructed in accordance with 
this invention, and Fig. 2 is an end elevation of the former 
looking in the direction of the arrow A; the object. of the 
inventors being to construct a mill that is self-emptying. With 
this object the mill is made slightly conical. At the larger eng 
there is a flanged outlet B to which is secured one end of a pipe E. 
The pipe is bent so as to form a curve as shown in Fig. 2, and 
terminates in a funnel-sha: outlet H, which can revolve in the 
hopper. The outlet orifice from the mill is provided with a 
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valve which is closed Sying the grinding operation. After 
grinding is completed the valve is opened and the mill set in 
motion, the ground substance or material falling into the short 
bent portion of the outlet conduit each time it assumes the 
bottom position at each revolution of the machine and passing 
from thence into the longer ber of the duit extending 
toward the centre of the machine, so that as the conduit revolves 
with the mill and reaches the upper position the ground material 
will gravitate down this portion of the conduit and be delivered 
in a stream through the funnel-flared mouth into the hopper ; this 
operation is repeated at each revolution until the cylinder is 
emptied, thus effecting complete discharge without emission of 
dust.—July 4th, 1918. 











THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
he Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 





On each of four of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 





No. 3459/13. Issuing tickets. A ticket printing and issuing 
machine is so constructed that the tickets may be viewed by the 
vendor before delivery, but the tickets are inaccessible to the 
vendor. Allgemeine Electricitiits Ges., Berlin. Dated Feb- 
ruary 23rd, 1912. 

No. 3463/13. Removing waste from bobbins, &c, The 
bobbin orthelikeis placed within a tube connected to a suction 
device, the air sucked in between the bobbin and the tube 
clearing the waste yarn from the former. Jeanmaire, P., 
Germany. 

No. 3543/13. Screw propellers. Comprises improvements in 
the attachment of the blades to the boss. A flange on the blade 
is bolted to the boss in the usual manner, and the blade has two 
lugs which overhang the boss, one of them projecting into a 
recess therein, and thus giving an additional support to the 
blade. Keitel, H., and Koch, E., Germany. 

No. 3662/13. Nitrogen oxides ; nitrogen. Nitrogen and nitrogen 
oxides are alone produced by the combustion of ammonia in air 
in the presence of contact agents by employing such an amount 
of ammonia that there is no excess of oxygen in the reacting 
mixture, while the oxygen is present in a quantity just sufficient 
for the production of higher or lower oxides. Farbwerke Vorm 
Meister, Lucius and Bruning, Germany. Dated February 19th, 
1912. 

No. 3680/13. Printing tickets. Index machines with types 
separate or detached for printing tickets ; type-wheel machines ; 
electric driving mechanisms; sheet feeding arrangements. 
Relates to machines in which printing plates are selected for 
introduction into an impression device such as a rotary carrier, 
by moving the printing plate magazine and the carrier, and 
consists in controlling the machine by a single plug or key which 
on being inserted in any field of an index-plate, sets stops for 
limiting the movement of the magazine and the carrier. Allge- 
meine filektricitits Ges., Berlin. Dated February 23rd, 1912. 

No. 3756/13. Slotting non-circular holes. Holed work to be 
slotted out to correspond to a non-circular templet is clamped to 
a@ compound table ted on a roller-bearing slide traversed 
by a weight to intain the templet which is clamped upon 
spacing-blocks above the work, in contact with the upper and 
larger portion of the tool. Lauterjung, E., Germany. 

No. 3762/13. Feed-pumps. A feed-pump for locomotives is 
jacketed and supplied with exhaust steam from the steam-pump, 
or from the main driving engine. Hildebrand, W., and Knorr- 
Bremse Akt.-Ges., Berlin. 

_ No. 3763/13. Leather manufacture. Rotating-tool machines. 
In a machine for fleshing, &c., both halves of the skin are 
successively treated from the centre to the ends by two separate 














-mixed small coal, or alternately they may be employ 


fitted to a screen acting as a sepafate unit dealing only with 
as a lower 


rolls, by reversing{the direction of the feed. Kehrhahn, A. H., 
Germany. Dated arch 23rd, 19}2. 
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aha Northern Command. 
ESTABLISUM ENT FOR ENGINEER 


yDRAULIC SUPERINTENDENT BPATTRED to take 
Hei e at Dock Hydraulic Installation in Norfolk. 

Applicants must be thoroughly train: ical Mechanical 
Enzineers, with e oP nant in the supervision and age ee of 
slow speed stewm-driven hvdraulic pumping engines, 
shire boilers and accumulators, also in the maaehinees ee 
high-pressure waning, bydrantic ae and general wee ‘plant. 








Experience in perati D 
and in i will be 
art ae Bees per ing to experience and ability. 


per week, accordi' 
Applications from otnslaible or low category men, stating 
age, qualifications «nd oyeys and =r by ie 
of recent destinnente, should be Sorenetes ae soon — 





marked “ Hydra P 
seamen CHIEF ENGINEER, 
Hesd Quarters, 
‘orthern Command 


York. 
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he Proprietor ¢ of Letters Patent 
” [IMPROVEMENTS TW | INTERNAL COMBUSTION 
ENGINES.” 


DESIRES to DISPOSE of the PATENT or to GRANT 
LICENCES to interested jes on reasonable terms with a 
view to the — working of the Patent in this country. 
Inquiries to be 
CRUIKSHANK poe) FAIRWEATHER, Linsited, 
Chancery-lane, London, W.C. 2. 





W arwickshire War Agricultural 
EXECUTIVE COMMITTEF. 
mittee PROPOSE to APPOINT an OFFICER to 
SPERVISE the TRACTORS in the County under the Com- 
mittee’s control. 
Applicants must possess a thorough mechanical knowledge 
of Diy —y es and have good organising ability. 
vnlications to be sent by 22nd August, 1918, to 
Applications to be - ugu: 
app CHIEF EXECUTIVE OFFICER, 
12, Northgate-street, 
699 Warwick. 





UNIVERSITY OF DURHAM. 
Armstrong C College, Newcastle- 
NE 


UPON-TY 
Pamcrrat: Sir W. H. HADOW, M.A., D. Mus., J.P. 
Actixo Parcira.: Professor J. WIGHT DUFF, M.A., D.Litt. 





SESSION 1918-19. 
(Commencing 23rd September, 1918.) 


Departments of Mechanical, Marine, Civil, and 
Electrical Engineering, Naval Architecture, 
Mining, Metallurgy, Agriculture, and of Pure 
Science, Arts, and Commerce. 

Full particulars may be obtained on application to— 


F. H. PRUEN, M.A., Secretary, 
Armstrong Cellege, Newcastle-on-Tyne. 424 





Fast London College 


(UNIVERSITY OF LONDON), E 1. 


FACULTIES OF ARTS, SCIENCE, 
AND ENGINEERING. 
MEDICAL COURSE, 
in conjunction with the 
LONDON HOSPITAL MEDICAL COLLEGE. 


PRELIMINARY COURSE IN 
SCIENCE, ENGINEERING, AND AERONAUTICS 
FOR AIR PILOTS. 





Fees £10 10s. 
Hostel for Women Students. 
Prospectus on application to REGISTRAR. 336 





\ orthampton Polytechnic 
4 INSTITUTE, 
St. John-treet, wonton . B.C, 1. 
SESSION 1818-19. 
INGINEERING DAY COLLEGE. 

FULL DAY COURSES i. the Theory and Practice of Civil, 
Mechanical and Electrical Engiveeri , will commence on 
Monday, 30th September, 1918 The rses in Civil and 
Mechanical Engineering give a thorou, « sronading in E 
neering work, «nd in the third an years include 
a in various directions, cee ae as Automobile ano 

ronautical Engineering. In Electrical Engineering with 
similar grounding the specialisation is in the direction either 
ef Heavy Electrical En menace or of Telegraphy and Tele- 
ave te Ratio legraphy. 

Cr ey TIONS will be held on Tuesda 
and W Sieiniey. os d_ 25th September, at which THR: 
ENTRANCE SGHOLARSHIPS will be offered. The courses 
include two summer ods of about six months each sp nt in 
commer worksbops, ny extend ore four years altogether ; 

y also prepare for the De; f BSc in Be mgm beg at 


the "University of —- lon. Fees ioe oither tees on 

£15, or ty ey STUDENTS WELL G UNDED 

IN SCIENC MATHEMATICS Arp DRAWING MAY 
TO THE SECOND YEAR'S 


BE ‘NOMITTED DIRECT 
COURSE. 


TECHNICAL OPTICS. 
ot Applied Phs sles will be i een ein aa istere, 
ics 
tories 3 loetare yoo yous. ne entratoe cmveiietion will be be 
held and tae session je dates given above. 
ITCHISON SCHOLARSHIP (value £38) will be offered 





in this d at the 
Full particulars be obtained on application Office 
of the Rocce t Mg Sane i 
R MULLINEUX WALMSLEY, D.Sc., i 
644 Principal. 





Tniversit of Manchester. 


PHYSICS DEPARTMENT. .. 
culars of the LECTTRE and LABO ATORY 
coun api bmg caring for both the Or ie 
cnours \ 
erat are eee w orwarded on appitioatién to 


(Jounty aa Barrow-in- 


NICAJ, SCHOO 
GINEERING DEPARTMENT. 
APPLICATIONS are invited for the following VACANT 
POSTS in the above Seh-ol : 
EAD of ENGINEERING DaeARSEEE. 

ANT LECTURER in ENGINEERING. 
Duties should, if possible, be calito 2 ber. 
Salary according to attainments and experience. aximum 
ment £300 per annum ; Assistant £250 per 
duties, ke. may be obtained 
jucation, Town Hall, Barrow-in- 
must be sent not later than 





Furness, to whom applications 
noon ou Saturday, irae. 1918. 


*L. HEWLETT, 
Town Clerk and Cierk to the Local Education 
Avthority. 


Town im, 
13th August, 1918. 726 


(Jounty Borough of Middles- 


EDUC. CATION COMMITTEE. 
h Education Committee INVITE APPLI- 


The 
CATIONS ym the evening ge for TEACHERS in a Junior 
1 to be n Octo 


hical rt 1 
EAD MASTER, ie B.Sc. tn Engineering. Salary £275 
to e500 (with £26 War increment 
ASSISTANT MASTER, with at least Inter B.Sc. qualifica- 
tions in Ph vy ed agpeme Salary £180 to £250 
assistant » MASTER, = at least Inter B.A. qualifica- 
in English and Mathematics. Salary £ 2180 to £250 
(nee. ies War Denmd eee: ) 
Applicants should state in detail their educational ifica- 
tions “< their educational experience in Techn: School 
work. ication be had on application to the 





(Shemist, Steelmaking, W Wanted. 
Rel, Converter Plant and Hi 
y on Government work will be wget ae Eng aoe givi 


Serer bane ganar eager eS 


ge, quoting “ and No. 





(Jommercial Technical Assistant 
R vp bmg urgently for Caneneeee Factory. Must 
have good = bm gn eering and Commercial experience 
wits fare ai, ‘fo yeu ae it work will be engaged sesctaees: 
gineer ” and No. _" 662 4° 








immercial. — Wanted, Smart 
MAN, with good connection re Engineers using 
Powers. — Apply, GOLD, LEA and CO., ey % 





Electrical Engineer, Capable of 


of Diese’ ines and Gas Plant, total- 

ling 1500 300 HPS Rat a fy Establish- 

ment, No pei already on Government work will be en- 

age, experience and salary re- 

quired, t to be made to your nearest Emoloyment Exchinge, 
mentioning “The Engineer” and No, AS58351. 689 a 





Eagineer Capable of Assisting 

Running and Extending existing large 
Plants; also Planning and very modern plant. 
Permanent cage! and i “St ht man. Must be 
100, Fleet-street, E.C, 4 . 





. Form of ai may 
yong day for receiving app 
—_— EMMERSON BECKWITH, 
Director and Secretary. 
Education Middiesbrough 
es 
3ist July, 1918. 566 4 





orset County Cor Council Educa- 
WEYMOUTH ENGINRERING ERD TECHNICAL 
SCHOOL. 


APPLICATIONS are — for the POST of bn ve 
MASTER, to teach — Engineering Science 
aveuse oe ann 
mencing sa! rom to £220, 
ising t> e school is a new school, con: ishing of a 
Technical Schoot for Engineer pop tices sea a Junior 
Technical School. The Master wil ——— mets in the 
former department. Applicants must be ineligible for, or 
exempt from, military service. Forms of : ppliration, to be 
comp‘eted and returned at once, may be o ined from 
CLEMENT G. BONE. 
County Ofime. 


. chester. 7% 


ical experience seerable C "Com: 











Wanted, Assistant Steel Works 


faoraen for nage Steel Works. State age, e: 
sed and sala: © person already employed ut on 
Government ote. all be coengea,- apoio must 
their nearest E- wplovesent mentioning “ 
Engineer” and number 749 a 





Wanted, d, by a Firm of Merchant 


Engi: London, a th ly —> 
MOCHANICAL “ENGINEER, ich tueviedge of om 
e ine 
Candidates must be entirely awry "trom military x 
must have had previous experience, and be well acq 
with shipyards throughout country. adden, ¢ wien nod 
iculars, to Box EL. 88, c.o. Dawson's, 181, -street 
mdon, E.C. 4, 768 a 





ee 

ngineer Required, Fully Experi- 
E MB =. and conversant with {at aoe No 
Pine fait dotaiie on ans pon eo required, ie to your 
=F ~ change, nthe “The : 


Employment Ex 
0. ASUS, 610 4 








Wa anted, ois Jig and 


TOOL DusIGNE E or eee | oy = a in the 


—— sua ste ape tatie 
sae ag 
ex: and our n 
se, 2, saperience, x ven to ral a. 


Nobody already ‘employed on rg Hogineer Sar An = 
engaged. 723 a 








anted for London District, 
TOURING CHASSIS D¥SIGNER ; Experienced SHOP 
PLANT DRAUGHTSMAN; JIG AND TOOL DESIGNERS ‘ 
also one with experience of Brown and Sharpe and Gridley 
wong No persons already on Gommmeuas work or living 
more than 10 miles —_ will be anes. —Write, stating 
fully experience a: rt; he xpected, to Box 9969, c/o A. J. 

Wilson and Co., Ltd., 154, Clerkenwell- FA spe ros, Ee 1 

A 


Wanted Immediately, Dra 


MEN capable of designing J! Zi poe lane 
ex 


er ge gd 


Bae ne, No persons alvecdY on Goverument work need sly. 


anted, Thoro 


Be ee 
a = work ne rhe po sll ocr Bo mm 4 on 
“The a Office. 24 











eronautical Firm, Within 20 
miles London, REQUIRE DRAUGHTSMEN and 
-TRACERS immediately. No one already on Government 
work or living more than ten miles away will be engaged.— 
Address, 682, ** The Engineer” Office. 682 a 





hief Jig and Tool Designer 


WANTED 8 “high-class bn pr Firm in Midlands, 

now chiefly r _ yn z - ta ae 
experience au aj ie oO eciguing igs and Tools 

x the manufacture of the finest work on most modern lines. 
State age. salary, and give copies of references ae per-on 
‘Applic employed on Government work should apply.— 








Manager Wanted for Up-to-date 


ag = wi constructi A 
Trawlers and Drifters. tate os spaienee asa sala + fA re- 
quired.—Address, 702, “ The he Euginesr” Off 


Proper ayy. .—An Excel- 
NT Sty — Special Training in 
ler Design. vious experience an ad- 

phe but not a AS “Giee Pity detail Mathematical dis- 
poe yg and pn ee ag se! me on a 
ences, 3 
cant. No ala and progr work or r residing more tan’ 10 
miles away need apply.—Address, 692, “‘ Tne Engineer” 0: on ice. 

A 








affic and Handling of Material. 


te o SuPen +P _ West Riding of Yorkshire) 
REQUICE 8 —_— *y the of 


(ty cipally iron 
alee aie oon aa to one ton. L Ler a; cinened 





i should be sent to nearest = _ -_ snBe, 
ing “ The ” and number 








Draust ghtsman.—Good All-round 


WANTED for General Engineering by Controlled 
Firm in the Midlands —Apely. —— he experience, and 
aed 





salary required. .3 to the hearest a Exchange, 
and numbei No ore at 
present on Government work will be =~ 728 a 





Praughtsman. — Wanted, an Ex- 


PERiENCED DRAUGHTSMAN for . Machine Tool 
Works specialising in Lathes. Knowledge cof Jig Design 
a recom nendation. Permanent situation for a good man.— 
Apply, ‘giving full particulars of experience, age, and salary 

, to the nearest Emvloyment Exchange, mentioning 
“The Engineer” and No. No one at present on Govern- 
ment work will be engaged. 555 a 





eranes, a and electric industrial trucks are 
at present in use and narrow gauge rails, Applicants 
must be capable of organising @ proper srstere ey pond 

and of men. 
Previous aioe of cimtiag duties as fon essential.— 
Adress, stating salary required, 669, ‘The Engineer” wa 








Traveller Representatise Wanted 
to Represent a Firm in South Wales district for WIRE 
ROPES. ust have had pepeanae and a@ resident or 

d to that distri not over 40. Permanent 





W2 anted, for a Tea Estate in 


Sylhet, india, an ENGINEER ASSISTANT, with 
knowled; edge of Suction Gas Plants. Public ool man or 
wounded officer preferred —Write, Box H. E. T., care Davies 
and Co., Finch-lane, E.C. 3. 6744 


Wea anted, Fully Qualified Plant 





appointment for a won? qualified and established man.— 
Spel, in first instance, by letter only, GEORGE peor = 
he , 16, George-street, Westminster. 





Weter Works Pumping . Plant, 
est of i gy Hen ua AGER RE- 
QUIRED to Take of Worthin; Engines pumping a 
million ton gallons ee Oe tmechant = a —* filters. 
q cained, 705 Th The Engineer” Oe en ee 





ENGINEER to Su Lay-out and I 

ad Extension to Plant for Production of Aircraft ae 

‘© person already on Government ee will be engaged — 

Aadbess ing e, experience and salary required, 743, 
“The inee ice. 743 4 





Aa Foundry Superin- 


TENDENT REQUIRED. Must be y 
tent, and possess eee of the lates 
met d ating. fall» chinery. ° 





nee Buyer Wanted Imme- | * 
DIATELY for large eering Works, Stockpo: 
district. Preference given to man with © experience in baying 
engineering tools and general engineering sho; a. © wal 
be keen — ——— Permanency for suitable 

one alre pen Government work will be & Apely, 
giving full details of experience, adn Swlary 

to your nearest sarees Exchange, quoting * “The sunet 
geer " and No. A848, 








Assistant Works Engineer Re- 

QUIRED by William Walker an ps, Ltd. Rosehill 
Tannery, Bolton. One accustomed to tanners and currie Ts’ 
machinery preferred. 6944 


Broadly Trained Young Com- 


MERCIAL ENGINEER REQUIRED ne Sales at 
5 Engineering Firm, with a view to ~ + gg —— name 
of internal combustion engine trade desirab 
Port ratthostic right man. Will those = te 4 
ualifications refrain from making application —Address, 
stating in confidence full parti rs, &c, 30, Oahorae. 
Peacock Co., Ltd., County-buildings, Cannon-street, Man- 








¢! ‘878 a 
ase-Hardener.— Expert 
WANTED. to Carbon und Steels, 

Fees Cuter, &., also Heat Treatment of Must have 

No already 
perp org ae Apel, stating age, 

Exchange, soeationtny “he Engineer “end mamber So 





(Shemical Engineer Wanted as 
STANT MANAGER for Vegetable Oil Factory, 


pn gern! with experierce in this tusirers; must be cner- 
and trustworthy, with grod referer ces. Acdrers, 





fessor Rurnerrorn. will’ 9 intending Students on 
Thursday, October 3rd, at 10.30 a. . 672 


getic 
— particulars and salary required, to 6{3, “*The Fn- 
gineer ” Office. - 4 vos A 








orks Assistant Manager 
WANTED by London rm of Government Con- 
tractors su; dying all need be ments with DO. photo 
upers, to achine Room, Packing a 
; keun, intelligeus, and som+ commercial experi 
en0e.~ Address, in strictest confidence, 762, **The The Engineer’ 





| Works Manager.— Projectiles, 
Soiines. * gre mcluded. Several nundred men 


yy rity women. wages and previous experience.— 
708, “The me Kugieer™ ” Office " sit. 758 a 





Wer orks ks Manager Required ; 
y practical an 


—— in all modern 
yoeeien hope) small Mechanism and Press work. Able to take 
tire charge of factory of 3000 hands. Only first-rate men 
need @ ly. Libers wal salary. Write MANAGING DIRECTOR, 
S. Smit wee Sons (M.A.), Ltd., 185, Great Portland-street, 
Londoa, W. 7.” a 


W2 nted, Civil Engineerin 


DRAU GHTSMAN in Government Office, Devonpo! 
Must be fully competent to design Steel Buildings and Struc- 
tures and teve a knowledge of railway and ferro-concrete 
work ; ineligible for general military pane and not already in 
Government employ tan tigen stating age, salary requi: 
full particulars of ex: ce, &., and enclosing — terti- 
mouials, to Box 331, illings. 125, Strand, London, W.C. 2 





a 





peontrolled Firm, 


Competent D TSMAN for Works Manager's 
tien, enperssneed in ay it, hydraulic presses. com- 
Bho ment r Jigs, tools, &c.—. Apes stating «xper —— &c., to 
‘mployment Pm ne “The Engi- 
A 719. one at present 


— tt t 
work wal be engaged. vemnmen 





anted, D raughtsman, 
cti Stee) Werk and Hanlege 
cou, A ya sueargeapaziees aa 





Draxgt htsman Wanted by Con- 


an ED Establishment in West Riding of York- 
shire, one with DE a in in donign ot Motor Vehicles. Also 
a good JUNIOR _ ‘AN. No person already on 
vernment work ye RE in first instance, 
to nearest Empl iF ae as “The Engireer’ 
and No. 45858, and giving full particulars. 668 a 





[raughtsman Wanted by Large 
Firm of Aeronautical Engineers in the North-West 
London district ; previous experience in work not 
1 knowledge required. No = already 
on Gorerainent work or residing more than ten miles away will 
bee .—Apply, stating age, experience and salary required 
to Box P., c/o .H. sini ith and Son, 55, Fetter-lane, a = 
16a 


[rug ughtsman Wanted with 
sound Mechanical Engineering knowledge and training. 
London district. No one at present on Government work, «r 
residing more than ten miles away need apply.—Address, 235, 
“The Engineer ” Office. 735 a 


[rz htsmen. — A Controlled 
on important igh pry work, REQUIRE CIRE the SERVICES 


ork; also experienced Mant for medium size 
‘ool Work. A DY TRACER is also RE- 
it to reliable 


permanen 
cing fail. on ——— cok will be 
nearest 


ployment es isang Sania at “The “tugineer and 











rorewse 
> 
@ 








[raughtsmen. —A Large Air- 
f Factory in N.W. Jaton REQUIRE SEVERAL 
DRAUGHTSMEN and CH RS, with first-class experi- 
ence. Exceptional E - S offered to suitable men. — 
No one engaged on Government work or living more than 10 
miles away Bes write to Box 715, Seils, Ltd., 168, Fleet- 
street, E.C. 4. 685 a 





aughtsmen.—Jig and Tool 

DRAUGHTSMEN ; Saws APPARATUS 
nae tiga + all DRA UGHTSMEN. mdon Rural 
A ser be in "2 - poe ae os on Government soe need 
apply.—. yi pd nce our nearest joyment 
spol +: age, ex ones, and salary vequaea, and 
sented “s The Engineer” and No. A5624. 596 a 





ENGINEERING 
PARTNERS and DIKECTORS 
BUSINESS S and FACTORIES: 


are obtainable through 


WHEATLEY KIRK, PRICE & CO., 
46, Watling-street, LONDON, E.C. 4; 
Albert-square, Manchester ; 
26, Collingwood-street, Newcastle-on-Tyne. 





me wk for ig Works, Manchester dis- 

funanee ae lay out of plant, 

binding ne &c ; “oe eral bean hl of machines. o cnealready 

on Government work will be en: d. State age. experierce 

-— + Rage required.—Apply your re nearet Fmployment Ex- 
hange, quoting “‘ The Engineer” and No. A£820. 6l3 a 


wae: aos erienced Draughts- 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &x.. 
Paons IL, IL, IV., LXXXIV, 


Numerical Index to Advertisements, 
Paes LXXXIII 





=—_——_ 








[raughtsmen (Junior) Re uired, 
shop experience and some know) 
motive Beare machine tool or read traction be 3 
TRACERS.—Write for form % Bpplication sine is 


SIONER, 123, Pall-mall, 8.W. 1 








Deen, Mech anical. — 
Several acer edna uo REQUIRED 
of London. Applitan' he 
& first class es en, preferably with some Shop experience. Fa e 
one at prese’ vernment by ee or 
— away ge be engaged.—Address, 675, ‘*The gincer" 
o 





Ee rienced _, Draughtsman Re- 


¥ firm of F pmomee tn Lincoln district. 
— a 


La ee 
es a beng om tioning © T Th 


os 


gineer” an 





> “aa Dronghiaman Re- 
cattle at be pm ope z0 JUNIOR D ee ee) with on. 
8 ey fi Garonne gh I ae a 
= aes and 


eSceeorics , 
Einpiopment Exchange, ond kiya “The Engin 





Fully competent Chief Mechani- 


MAN REQUIRED La laree Firm of 


Goal and Ironworks Owners in 
of of some mt pepo oom ry Sock tres from lay-out to — 


bstanti ht man. Noone at pre 
Government wer ae be, oad — —Fu Dace 
etter treated c.n oy o by 
Emploftbent Exchange, quae “The Engineer a 
a 





(Food Mechanical or meet |e 
STRUCTURAL pRavonreyee ana 7C Pi URIS 
QUIRED for Aeronautical work with lead 

aistrict Previous aeronau’ experience rable Dut ast 
yg —Apply, stating a required, with full rn 


it techni training experience. 
nearest Employment a. uotipg * The ear, 
and Se A5628. No person on Government work wil! ies 
engag 





Ly Tracer or Estimator Re- 





THE ENGINEER 








lhe vertiser (40), Pier Se — yn ing et 2 oat Shortly Disen- 
1 jones RATED AER o RE- 
= reas caper gir ang -T seth mel 0 Pesclaen forewan | in’ men. | 
ial “ate aperdd 695, “‘ The Engineer yh 
n ginee 7 A M. I. E. 
ovr ey idl va dae th, Are M, id ea igineer (34), 18 Years’ Experi- 
706, "The re Mat office gk ry ph Ba Se DESI Res 
POST as FOREMAN or Assistant Works ~pamats Six o'clock 

man.—Address, 700, “ The Engineer” Office 700 B 








neer.-Ex 
for ENGAGEMENT. al 


Exgi Ixperienced Man 
og Ta, &e. E 
distpict.— Seijg, Ltd, {58 Bleph-esryeh 0.6 ~ 


Foreman Holler Maker Desires} ° 
Ser Pet hi |S 





Ge, Send? 
and marine work, well up in 
po Engineer” Office, 





Ava. 16, 1918 


Time Recorder, as New 


teed . What offers 7 
et Feringhea toad eo. - - ¥ 


Vacuum Solvent Risovers 


A PLANT (by reputed maker) FOR SALE, compicte 
with air pump, condenser, ver, and pip’ ping, Internal 
dimensions of vacuum chamber approximately 20ft. 10in. by 
9ft wide by 4ft high, steam heated to 200 deg. Fahr. Heat. 
ing platgs arranged for Forking atentn pressure 501b. per 
sq in, amber fitted with doors at ends and sides, wel) 
iooee | retain heat. Surface condenser about 2ft. incernal 


RECHIVER, ‘elty ised mild steel tank, 3ft. diametor by 
oR -. re gallons, approx.; complete with al 
ow rnis squigment can obtain a vacuum of 23in. in about a 
minutes, barometer S0in., and under working conditions 











A a ee a 


2| Ffardene and Temperer ‘(Ec 


PERIENCED), DISENGAGED, age 4. High-s 
od wr stee's. tet cutters, broaches, taps, dies, reamers, 
hoa ddress, 7: po an Engineer ” Office. 753 » 


Sngineer, with _Good General - 
experibnce pros decor rut Woariue, avin pslons Book: kee er, Cashier, and Corre: 
ESIRES Tabrcinetaal progressive. SITION in ¥~ Works ; ne Engines. preferred. Tsettent te Pree a na | Po 
br office.Address, 767, ** The Engineer ” Office. 767 » Works Fe position, manager's assistant, five 
years experience take ait conte well to handling ‘male 


pag! female Loa a, free end of August.—Write ays 7. nh 
“lq eneral or Works Manager. — | = *: Easiness” 

tT ENGINEER (Mech, and Elect) (Al), now ¢nguged es 
maintenance Soe 


ction and 
foo, i is OPEN to NKGOTILATE wi of 
Tegarding an APPUINTMENT. pancho be 


munications treated confidentially.—Address, 704, “*‘ The 
Eagineer” Office. 4 704 g 


ee ineer Short ar renee beens a 


Sig, year ea lence and surveying. Orn ac recs 722, 
722s 














Managing Director Required for | « 


id Metal Mevuashng mapa 
Birmingham. Ped ust be capable an EC vee 
OF WORKS ; cat invest up te £ Mood opportunity for 
right man,—Address, 553, ‘‘ The Engineer” Office. §53 © 


Ag gencies Wanted for Cardiff 
re or NEWCASTLE Districts for Iron and Steel 
Shipbuilde ar, Rngincers, <Collieries ged fi hipowaers Re 
offices in bo both towns in charge Sore ers, and 


e have 
experi 
possess influential ponneckions | in the istricte pumed. Stocks 





osition | Wanted. — Production 
a mh pe rae now plata W to COMMUNI: 


a MAN of character « 
abies “or SIM siti “POSITION, oF as taser Wonka 











pert on ~ 
ree ee AX Engineer " Of 706 » pe m 4 Sees unable: ‘a tesa’ Bed rat ce wn ue 
an. hed oe P and BRUCE, Lut,” 50 ’ ) Wellington:strest, 
asgow. 
Practical foundry and Pattern- 
SHOP MANAGER, of very'wide and varied ¢ sr Agents Wanted for London, 
ath Wales, and other Tren oS for MPO On BOILER 


6, Bristol 
"838 » 


3 acevo aS eee 


























uum Partioujarh suitable for rec: 
Nanbtus A athe volstilermatven  olvestag de 
Farther particulars, address si, “The Engineer ” om ° 





Begshaw's 'sWrought Iron Pulleys 


ernment departments, are the strouvest, 

cheapest, _— t s the market. Quick delivery jiven: 
my ted price A. A J rules for transmission of 
tp Ay Pie ts, ropes and shatts, free.—J. BAGSHAW 

and SONS, Limited, Engineers, Batley, Yorkshire. Ga 





omplete Electric Lighting Set 
a, Lele 90 H.P. National Gas Engine, 110 v: 

namo, Belt and Switchboard. First. ” 

pedew. CHICK, Bein Market-place, Southwark, S.E.1. 710 4 





Filectro- -plating Plant for Sb 


nesniy mex lately used for cold galvanising, com) ising 
erators. 6 large Vats, &. Also 0 
RUMBLING 


potes 


Two Sets enerat 
WhchAN ica PLATER and TWO 
. = Be SHOPPEE, Pancras-street, 


Apply, ‘haa 


Court-road, W 





For, Hire, Pumps and Well. 
RING ead for Contractor's Deep Wells, &o. 2in, 

te 24in. peel RICHARDS and oe Upper Ground 

street, London, 8.E. Telephone No, 978 Hop. 822 ¢ 





re Immediate Sale and Delivery, 

Eve — maths -propelling STEAM DERRICK 
it fei clons condition, and One 3-Ton sTEAM 

Deneck RANE with asrt steel! jib. 

JOSEPH PUGSLEY and SONS, Ltd., Lawrence Hill, B rfatol, 





lor Sale :— 
seerical COMPOUND CORLISS ENGINE, oylin- 
12in. A. FT, wheels 12in. dia- 


ves, 'Prossure 160 Ib. 
HORIZONTA CONDENSING ENGINE, tater Qin. 
by Sin. stroke. ‘ood, Sower'! \dge. ure 85 |b. 
GAS ENGINE, peousl, dundee ‘oun yt by 20in. stroke, by 

also two fly-wheels and pulley 


dtted’ "Batkers and Co, Birmingham. 
oAPRY tne Pe SEAMLESS STEEL TUBE and 
me-street, Birmingham. ve 











sae eee eer |B ete ee Sint arp rth 
enga, v ea’ mploymen change, ani 
quote “The 677 ling a big stadt irons um 
| tone, Peal eetione they area Firm of Engineers in 
Leading g Draughtsman teed Soave the os ral ge would eter ee adve eat 
by Aer: plane + pa & => N.W. see i TAKE Aqaress, 754, * latins “5 Lag iy SueMiow PUriL, —_ 
pa og ay ans Inligs away pon mn ms Box igs eee In br The nglaer* Oakce 10 
“ bad 7 
AAs, Sells, Ltd , 168, Flew sirect, feos ok Practical Mechanical En ugineer 
Ne. reer net Canin t. Mech. E “BS 
echanical D ra htsman| ih a ERMANET POSITION Address, rh Laat TR xan % a 
Ms ary Poa Auto- pists ar Ofte migx. ae rte ae 2, personally FREPA | 
matic Machine 2 Werk.) Sea. ol +t ae . —— iy Hun 
. 4 pormases) cat pesttion > ihe tee Teeter Courses gan be 
Ge galt, Aeterna Agencs, Lid,” top eer serees Practical ‘Mechanical Engineer eer Foot, Westminster. 8 W. 
iefrod 


equi ed for En incoring Firm 
London, JUNIOR DRAUGHTSMAN. wi 
Mathematicl knowledge and experience ip Car De- 
person already on Government work or r te, Sone 


ated —s = miles away need apply.—Address, 760, 
fice. 


Engineer” 
uired for London Office, 


e 
Rew ptt with general En 
pA... Knowledge of the layout of Cr, plan’ 
and steel plate wurk an advan so Que or two 
TRACE uired. aneut positions for suitable 
applicants. State experience and salary requii No 
re alreauy engaged on Government work or residing 
ere than 10 miles amy need apply.— 
The Engineer” Office. 707 a 





mpi lon af Aero on iin Hci Wide 
Weed, Hydraulic Banding 


eee st fing to deliyery. ion and yt 4 
nee of aby and 13. The Eo jest te. PRESS, suitable for banding 4.Sin. H.E. Shell 
615, “ The eqr ce. 6158 | working povsmase 1500 ib sq. in.—Price and fall 
lats to the TEES SIDE BRIDGE AND ENGIN RING 
WORKS. Ltd., Middlesbrough. 676 & 








Repeesentetics: London.—Ener- 
Seer a oi 


all matters 
hm aN Wate 647, ‘ tthe Bont al *—¥ Cs 


Woes to Purchase, Second- 
or NEW, SEVERAL ‘blot DRAULIC 
PRESSES. — for  Eanaing. must be ocking, and 


ed, anand 
4 ze -, om a 5. 
ace 2 i goad com 
DON Ltd ome regu road, ak 


Wanted to Purchase, 8 or to 


EP. TRACTION ENGINE, tio ° on 
omige ‘Trqeuon 








Desires | *™ 
with organisation ; 


Ae agieer "Oc. invited communicate iz cous 





Foreman n (It maeate Tein 


Foundry sand work and 
She © The Ths Bupineer a 


modera tn nl, —Address, 


General Foreman Wanted Im- 





duulifoettons ex ae rs = eit ine « es 
a y emplo! varnmnen wor! aged - 
Apply te dearest Emplaywent Exchange, wentioniae * The 
Engineer ” and number 717. 7 a 





Machine Shop Foreman, a 


wie Shop employing women 
hiy conti pete: ee Pall 
or Sah The Mengineet be ther Se Othee No one. at present of 


ment Work or Sailer more than ten anh te away seed a0piy. 
a 





anted for Locomoti re MMfann- 
_ FACTORY in on 


Turning 

person te 

engage eR ppuegn ox 
ment Exchange, he aa RP é 20 ele ‘and b> 
656. 





\ anted for Warehouse, Assis- 
TANT, with knowledge of the Tool Trade. =r 
letter, stating age, experience, and salary a, 

and HICKMAN, Ltd., , Whitechapel- -roud, London, EK. 1. 





G tation Engineer Required to 
Take Charge of High-speed Oil Engine Electric Power 
Plant in West Norfolk.—state previous experience and salary 
required, DIVISION OFFICER, R.E., Cavalry — 
Norwic 





Tool Makers, Universal Millers 

AUGE MAKERS, URNERS. RESS Took 
MAKERS “and JIG wakens REQUIRED. Up-to-date 
works, rural district Kast London. ‘No e bd 
Government work need apply —Apply, in rat instance, to 


your nearest Employment change, stating age, experience 
and wag 3 required, and mentioning “ The Mogiueor 2 and 
0. A 





ccountant. — Wanted b 
Bagineering Firm in —y* _—_ (employing 1; 
an ACCOUNTANT to TAKE ARE of abs amy Hones; 
one with knowledge of se dh eng tfade pi referred fT 
statiag age, qaalifications and salary ie 76) athe 
Engineer ” Office. 


‘ost and Wages Clerk ‘Wanted 


for Steel Works near London. No ane at pr sent on 
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THE WATER SUPPLY OF NEW YORK. 
No. II.* 
Few engineering problems required moretho rough 


and protracted study, more boldness of design and 
execution or more ingenuity than did the crossings 


AND CHAMBER 
Shaft is closed by large cast steel dome 
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taken down to great depths in order to keep in rock. 
The largest tunnel is 16ft. 7in. in internal diameter, 
and the smallest 11ft. They are lined with concrete 
to improve their hydraulic properties, and to aid in 
rendering the surrounding rock more water-tight 
cement slurry was injected under high pressure into 





all crevices. Each pressure tunnel, as these tunnels 
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without pumping, through the Bryn Mawr steel pipe, 
which connects with its north end under pressure 
by means of a blow-off. 

‘Referring to the search for the best point at which 
to make the Hudson River crossing, Mr. Flinn 
remarks that of all the geological explorations, it was 
the most difficult, the most tedious, and yet the most 
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Fig. 9-CROSS SECTION OF THE HUDSON RIVER CROSSING 


of the Rondout, Wallkill, Hudson and Croton Valleys. 
In these cases it was finally decided, on the score of 
economy, permanence and security, to use circular 
tunnels in the rock in place of pipes. As the gorges 
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Fig. 10—TYPICAL SHAFT AND CHAMBER OF CITY TUNNEL 


originally occupied by the streams and rivers are far 
below their present channels, the tunnels had to be 








* No. I. appeared August 9th. 


were called, has a downtake shaft at one end and an 
uptake shaft at the other. For the longer tunnels 
several intermediate shafts were required to expedite 
construction, but these additional shafts were sealed 
at the completion of the work. 

One of the most important tunnels, if, indeed, it 
should not actually be called the most important, is 
that which takes the water under the Hudson River. 
It is shown in section in Fig. 9. It will be observed 


that the distance between the downtake and the | 


uptake shafts amounts to as much as 5} miles, and 
that the depth of the invert of the horizontal portion 
of the tunnel where it passes under the river is some 
1530ft. below the invert of the cut-and-cover aqueduct 
delivering into the downtake shaft. The general 
diameter of the shafts and tunnels is 14ft. inside the 
concrete lining ; the top portion of the downtake shaft 
is, however, 14ft. 2in. in diameter. Elaborate 
arrangements had to be made to provide for the 
de-watering of the whole system of shafts and tunnels. 
We gave a lengthy description of them, which was 
accompanied by numerous illustrations, in our issue 
of November 24th, 1916, so that we need do no more 
at the present time than just mention them. It may 
be explained, however, in this connection, that since 
the east shaft is utilised, not only as a waterway, but 
also for drainage and access purposes, and since its 
top is 410ft. below the hydraulic gradient of the 
aqueduct, it was necessary to close it against the 
water pressure by means of a cover which could be 
removed when required. This cover had to be of 


‘sufficient size to permit of the introduction of the 


pumping apparatus used for unwatering the tunnel. 
It is formed of a cast steel dome, in one piece, and it 
weighs nearly 50 tons. It is held in place on a 
cast steel curb ring by thirty-six tempered nickel- 


chrome steel bolts 4}in. in diameter and 50ft. long, | 


which extend down through the concrete lining of the 
shaft to a cast steel anchor ring. In order that the 
joint may be water-tight with changes of length due 
to variations in temperature, the bolts are stressed, 
each time the cover is put on, with hydraulic jacks, 
so that they always pull the cover against the curb 
ring. The water pressure on the cover is 180 Ib. 
per square inch, so that the total lifting force amounts 
to 4,000,000 Ib. Yet the joint, 50ft. in circumference, 
is, says Mr. Flinn, “‘ tight as a cork in a bottle.” The 
cover has been removed and replaced in position 
several times successfully. Provision for unwatering 
for cleansing purposes and for carrying out any neces- 
sary repairs, was made in the case of every tunnel, 
but only in the case of the Hudson River and Croton 
Lake crossings were waterway shafts used for drainage 


| purposes. In most of the other cases there is a 


separate drainage shaft in which can be placed, as 
in the case of the Hudson tunnel, special pumping 
machinery carried on a cylindrical boat or float 
which actually descends into the shaft as the water 





level is lowered as the result of pumping. The 
drainage shafts are generally placed some 75ft. from 
the tunnel to which they are connected by a drift 
through which the water is prevented from flowing 
when the tunnel is in service by means of @ special 
valve. In addition to the valley crossings already 
mentioned, the aqueduct for 2} miles north of Hill 
View reservoir is also a pressure tunnel, and is known 
as the Yonkers pressure tunnel. It can be drained, 
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interesting. Bridges, submerged pipes and other 
suggestions were rejected in favour of a pressure 
tunnel, because of the greater economy of the latter, 
and its superiority in other respects. Supplementing 
extensive surface examinations of the regional geology, 
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Fig. 1—RISER VALVE AND SHAFT CAP 


drillings: were made across the river between 
Poughkeepsie and West Point at six places which 
seemed to have possibilities. Choice finally fell on 
the northerly gate of the Highlands, where a gneissoid 
granite forms Storm Mountain on the west, 


Breakneck Ridge on the east, as well as the bed of the 
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river. The depth of the rock in the pre-glacial gorge 
had to be learned. Many endeavours were made to 
determine points on the rock surface by drilling from 
a number of scows anchored in the river, but the tide, 
storms, and traffic, as well as the depth and nature of 
the glacial filling of the gorge, made progress slow and 
uncertain. At a few points near the shore rock 
surface was reached, and ultimately a drill in the 
middle of the river had attained a depth of 768ft. 
without encountering rock, when it was swept away 
by a string of barges which collided with it. 

To obtain more complete and dependable informa- 
tion the Board, in February, 1907, began sinking a 
test shaft on each bank of the river. Two hundred 
and fifty feet below the river surface a chamber was 
excavated in each shaft, and diamond drill borings 
inclined downwards at an angle of 45 deg. with the 
horizontal were started from each side towards the 
centre of the river. These borings attained a depth 
of 1500ft. and yielded excellent samples of rock 
throughout their lengths of approximately 2000ft. 
Next a pair of holes at half the inclination was started 
in anticipation that they might pierce the gorge 
surface. Instead of doing so, however, they continued 
in rock to an intersection some 950ft. below river 
level. It being considered unnecessary to pursue the 
investigations further, the tunnel was arranged so 
that it had the minimum required depth of sound 
rock—150ft.—below the intersection of the second 
pair of drill holes, that is to say, 1100ft. below the 
river surface. The sinking of the shafts had been 
going on while these investigations were taking place, 
and in March, 1911, the required depth was reached, 
suitable rock having been traversed from top to 
bottom. 

Of all the pressure tunnels that under the Hudson 
River has attracted most interest, undoubtedly 
because, as Mr. Flinn remarks, its site is so familiar. 
In order to construct the connecting shaft and tunnel 
in Breakneck Mountain on the east side of the river, the 
contractor laid an inclined railway up the side of the 
mountain. The entrance to the tunnel through the 
mountain is now marked by a small granite building 
414ft. above the river. 

Another most interesting portion of the aqueduct is 
where it crosses the Narrows of New York Harbour, 
in order to take the Catskill water to Staten Island. 
The “ Narrows” are referred to by Mr. Flinn as 
forming the most formidable barrier of all that had 
to be negotiated, having regard to the diffculties of 
great depth of water, as well as those connected with 
the wind, tide, fog and heavy shipping traffic. For it 
an improved type of ball-and-socket cast iron pipe 
3ft. in diameter was designed. The pipe itself, as well 
as the experiments carried out before the final design 
was arrived at and the method of laying the pipe line, 
were fully discussed, with the aid of illustrations, in 
our issue of August 20th, 1915. When it is required 
to deliver the full supply to Staten Island a second 
pipe line will be required. 

In a few places where the aqueduct only had to 
withstand slight pressures it was constructed of 
reinforced concrete, The reinforcement was effected 
by means of steel rods and was of a heavy nature. 

With the object of avoiding the laying of a large 
number of big diameter pipes in the streets of New 
York City, the expedient of driving a long pressure 
tunnel was adopted. This tunnel, which is the longest 
tunnel in the world, being almost eighteen miles in 
length, besides securing many advantages, actually 
effected a saving in construction of, it is said, some 
£3,000,000. For constructing it, no fewer than twenty- 
five shafts were sunk. They ranged in depth from 
200ft. to 750ft., the shallowest being in the centre part 
of Manhattan, and the deepest in the lower East Side. 
In the latter locality and in Brooklyn, the rock was 
at such depths below the surface of the streets— 
from 65ft. to 146ft.—and also so far below ground 
water level, that the shafts could not be started in the 
ordinary way. In such cases, the heavily reinforced 
concrete lining of the shaft was built in advance 
above ground, like a tower, and sunk as a caisson 
by excavating from within, compressed air being 
used below water level. The bottom of each caisson 
was taken down a few feet into the rock and tightly 
seated in position. The shaft construction was then 
proceeded with in the ordinary way. A section of a 
typical shaft is given in Fig. 10. 

In the midst of the city extraordinary precautions 
were called for when carrying out blasting by dyna- 
mite. As soon as each shaft had been sunk and the 
tunnel started a magazine chamber was excavated at 
one side of the tunnel, and guarded by a door of special 
construction, so arranged that it would close instantly 
in case of an explosion within the magazine, thus 
preventing the force of the explosion and the objec- 
tionable fumes from reaching the tunnel or the streets 
above. During three years of active tunnel driving 
10,000 lb. of dynamite were used. Blasting was 
carried on day after day throughout that period, but 
no serious accident was met with. 

The shafts were required not only for constructional 
purposes, but also to act as waterways from the tunnel 
to the distribution pipes. For this purpose their 
lower portions were lined with concrete and their 
upper portions, from a depth of 100ft. at least in sound 
rock, were closed with plugs in which were embedded 
one or two steel pipes lined with concrete, so as to 
form waterways 48in. or 72in. in diameter. At the 


bottom of each pipe is a “ riser” valve, which can be 





operated from a chamber arranged at the top of the 
concrete plug, the valve being intended to shut off the 
flow of water should other means of stopping the flow 
have failed for some reason or other. The valves are 
also designed to close automatically in the event of a 
break in the system beyond them causing a great flow 
of water. A special casting arranged at the top 
of each “riser ’’ is known as the shaft cap, and is of 
bronze, as are the two valves bolted to it. At the top 
of each shaft, under the street or park surface, is a 
large concrete chamber containing the connections, 
controlling valves and meters. Waterways and means 
of shutting off the water are of the most permanent 


materials—masonry or bronze, or steel embedded in | 


the masonry—from the tunnel to, and including, the 
valves bolted directly to the shaft caps. Possibility 
of interruption of the flow of water from any shaft is 
thus minimised. A drawing of a 48in. riser valve and 
a shaft cap are shown in Fig. 11. 

We may now return once more to the reservoirs. 
We have already discussed that at Olive Bridge, which 
forms the Ashokan reservoir, and from which the 
Catskill aqueduct starts. The first point at which 
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Fig. 12—KENSICO WASTE WEIR 


water is normally delivered from the aqueduct is into 
the Kensico reservoir. There a long covered weir of 
special construction admits the water, and from a 
valve house erected at its end a reinforced concrete 
by-pass, 11,000ft. long, extends under the margin of the 
reservoir to the upper effluent valve house, so that 
water can either be sent further down the aqueduct 
either from the reservoir or from the by-pass. 

Kensico dam was, as has been pointed out above, 
fully described ‘and illustrated in our issue of 7th 
January, 1916, so that it need not be alluded to in 
detail here. We may say, however, that it has a 
maximum height of 307ft., a maximum thickness of 
235ft., while it is 28ft. thick at its thinnest place at the 
crest. Its top carriesahighway. Inthe basin chosen 
as the site of the reservoir were Lake Kensico and the 
two Rye Ponds which supplied the Williamsbridge 
district in the Bronx through a 48in. pipe line. The 
site decided upon for the new dam was a few hundred 
feet up-stream from a little dam built in 1885. It 
became necessary therefore to drain the reservoir 
formed by that dam, and in order not to interrupt the 
supply of water which up till then had been derived 
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from it, two temporary reservoirs were built further 
up in the basin, and were connected to the Bronx pipe 
line by a temporary 36in. steel pipe. The water 
surface of Kensico reservoir is 110ft. higher than that 
of Kensico Lake, the site of which it covers, and the 
present water area is 34 square miles. The reservoir, 
the maximum and average depths of which are 155ft. 
and 52ft. respectively, contains 38,000,000,000 gallons 
of water, and it could therefore by itself supply the 
city for a considerable period. Only one hamlet was 
disturbed in order to construct it. Having drained 
Lake Kensico it was discovered that very deep and 
extensive excavations were necessary for the founda- 
tions of the new dam, sound rock being only found at 
@ great depth below the valley bottom. No less than 
a million cubic yards of masonry were put into the 
dam. Nearly half that amount was laid in one 
season, the maximum put in in one month being 
84,500 cubic yards. The work was actually completed 
nearly four years ahead of the time specified in the 
contract. The dam is 1908ft. long, including the end 
pavilions, and rises 140ft. above the present surface 
of the ground. As in the case of the Olive Bridge 
dam, the water does not flow over the ervst of Kensico 
dam, but instead there is a waste weir having a crest 








length of 50ft. The maximum section of this weir js 
shown in Fig. 12. 

Kensico reservoir necessitated the construction of 
15 miles of new highways, and the building of four 
bridges, the most noteworthy of which are the three. 
arch stone bridge connecting the easterly end of the 
dam with the State highway, and Rye outlet bridge 
which crosses a narrow portion of the reservoir about 
two miles north of the dam. 

To form Hill View reservoir as much as 3,000,000 
cubic yards of earth had to be removed. It was got 
out by means of steam shovels, and placed in embank- 
ments to build up the sides of the excavation. A 
great wall, which is slightly submerged when the 
reservoir is full, divides the reservoir into two basins, 
this being done for convenience in working. The 
lower part of the wall contains a by-pass aqueduct, so 
that whenever necessary water can be sent on to the 
city without entering the reservoir. To facilitate cleans. 
ing, the bottom and lower slopes of the reservoir are 
paved with concrete, and the upper portions are faced 
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Fiz. 14—GILBOA DAM--MAXIMUM SECTION 


with stone paving. The water is delivered into the 
reservoir at its northerly end by a shaft from the 
Yonkers pressure tunnel, and is drawn off into the city 
tunnel through a down-take shaft at the southerly end. 
Over each shaft is a valve house, in which the flow of 
water is controlled. The capacity of the reservoir is 
$00,000,000 gallons, and the depth of water 364ft. 
Silver Lake reservoir is formed in a natural depres- 
sion. It also is divided into two basins, and there are 
controlling valve houses on the dividing embank- 
ment. These valve houses, like those of the other 
reservoirs, are built of cut cast concrete stone, which 
material was chosen because of its excellent qualities 
and economy. As in the case of the other valve 
houses, too, those at Silver Lake are roofed with 
reinforced concrete tiles, which are described as being 
similar in general form to the cut-stone tiles used on 
the roofs of Greek temples centuries ago. Mr. Flinn 
explains that this type of roof was adopted for per- 
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manence, to withstand severe climatic conditions, and 
to resist the occasional mischievous person’s stone or 
rifle shot! The capacity of the reservoir is 
435,000,000 gallons. 

Kensico reservoir required, in addition to its dam, 
only a small dyke. It was built of liberal proportions 
to utilise earth taken from the excavations for other 
structures. At both Hill View and Silver Lake 
reservoirs large quantities of earth, excavated to form 
the basins, had to be disposed of, and the various 
embankments were made with very generous cross 
sections, and only a small portion was made of earth 
in thin layers. At all three reservoirs the embank- 
ments were shaped partially to resemble natural 
hills, and because of their great width were not given 
any core walls. Sections of the Kensico embank- 
ment, and of those of the west and east basin embank- 
ments of Hill View reservoir, and of the north and 
south basin dykes at Silver Lake, are given in Fig. 13. 

Gilboa dam, which has not yet been built, but which 
is to be constructed as part of the second portion of 
the undertaking, will have a maximum cross section, 
as shown in Fig. 14. The configuration of the valley 
where it is to be built is such that the surplus water 
of floods must be discharged over the dam, and its 
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crest will, consequently, be at full reservoir level and 
its down-stream face will be formed in steps, as shown, 
so as to break the falling water. It will have a total 
length of 2330ft., of which 1330ft. will be of masonry, 
and its maximum height above the bed of the stream 
is to be 155ft. The Schoharie reservoir, which it will 
form, will extend six miles up-stream above the dam, 
and will have a capacity of 22,000,000,000 gallons. At 
the central part of the dam site the creek flows in a 
rocky gorge. From the reservoir the water will flow 
in a tunnel, a cross section of which is given in Fig. 7 
ante. This tunnel, which will be known as _ the 
Shandaken tunnel, will be 18 miles long, 11ft. 3in. high 
and 10ft. 3in. wide. It will have a daily capacity of 
650,000,000 gallons, and will deliver into Esopus 
Creek, 11 miles above the western extremity of 
Ashokan reservoir. This portion of the scheme will, 
it is anticipated, take from seven to eight years to 
complete, and it will provide an equal quantity of 
water to that furnished by the first part of the 
undertaking. 

Catskill water was, we may say, first used in New 
York in 1915, and was brought into regular service in 
1917. At the present time we gather that some 
375,000,000 gallons of water per day are being derived 
from this source. The first part of the system was 
completed in less than the anticipated time, and at 
less than the expected cost. The original estimated 
total cost was 177,000,000 dols. This was subse- 
quently raised to 185,000,000 dols., the increase being 
caused by the legal length of the working day being 
decreased from ten to eight hours, by the Government 
insisting on the provision of a special police force; and 
by the Workmen’s Compensation Act dealing with 
injuries and insurance. As a fact, the actual expen- 
diture and liabilities to the end of October, 1917, were 
139,000,000 dols., and the estimated cost of com- 
pleting the undertaking, including 22,000,000 dols. 
for the Schoharie project, was 37,000,000 dols. The 
total cost therefore will, it is estimated, amount to 
176,000,000 dols., or 1,000,000 dols. less than the 
original estimate before the increases referred to above 
were made. 176,000,000 dols. represents, roughly, 
£35,200,000, and the total daily supply of water 
which will be made available will be some 416,500,000 
Imperial gallons. 








THE USE OF LIGNITE, BAGASSE, AND WOOD 
WASTE FOR POWER GENERATION AND 
OTHER PURPOSES. 

By JOHN B. C. KERSHAW. 
No. II.* 


(3) DIsTILLATION AND RECOVERY oF By- 
PRODUCTS. 


A LIGNITE suitable for low temperature distillation 
is characterised by a high content of bituminous 
matter. In the absence of this bitumen the fuel 
is not adapted for the retort process, and is only 
suitable for direct burning, by either of the methods 
described in Sections (1) and (2) of this article. One 
can distinguish roughly between the two classes of 
lignite by observing closely the changes that occur 
on heating, and by comparing the specific gravities 
of the samples. Lignites suitable for subjection 
to the distillation or retort process, melt or soften 
before ignition, and burn with a smoky flame ; they 
also possess a specific gravity between 0.90 and 1.10, 
whereas the lignites suitable for direct burning do 
not soften or melt on heating, and have a specific 
gravity of 1.2to1.4 

The distillation of lignite is carried on in Germany 
at two centres, namely, at Halle, in Saxony, and at 
Messel, near Darmstadt. Steuart,' in a paper read 
before the Edinburgh section of the Society of 
Chemical Industry, in January, 1917, has given a 
full account of the process as carried out at these 
two centres, and has described the methods and 
apparatus used for the recovery of the by-products. 
The latter consist of crude oil, containing various 
hydrocarbons of the paraffin and aromatic series, 
paraffin wax and a coke testing about 12,600 B.Th.U. 
The yield of crude oil at Halle is about 18 gallons 
per ton of lignite, and in that district there are twelve 
works which distil one million tons of brown coal 
per annum, and produce 60,000 tons of crude oil 
and 7000 tons of paraffin wax. At Messel the crude 
oil is distilled from the lignite in the presence of 
steam, and the coke that remains in the retorts is 
dropped directly into gas producers below. Vertical 
retorts (covered by German Patent, 200,602, of May, 
1906) are employed, and are worked continuously, 
the brown coal being fed into the retort from a hopper 
closed by a valve. In the upper part of the retort 
the lignite is dried ; the steam produced there is drawn 
off by an electrically-driven fan. Part of this steam 
is re-introduced into the retort lower down; in order 
to keep the temperature at the required low limit; 
the remainder is used for the gas-producer, which is 
worked with the coke residue from the retort process: 
The laboratory distillation of the lignite used at 
Messel yields 44 per cent. moisture, 7.8 per cent. 
crude oil, 6.2 per cent. gas, and 36 per cent. of coke ; 
but the latter, as already explained, is used for gas 
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production, and no marketable coke is made. The 
actual yield of crude oil is about 19 gallons per ton 
of lignite, and the final products, obtained by dis- 
tillation of the crude oils, are benzine, solar oil, pale 
vaseline oil, fat oil, solar scale, red oil, heavy vaseline 
oil, and paraffin wax. 

In America the only distillation works of which 
full details have been published are those referred 
to in Section (2) of this article—see Part I.—as estab- 
lished at Denver, in Colorado, in 1915, for the pro- 
duction of briquettes and by-products from the 
Colorado lignites. The ovens or retorts there are 
36ft. long by 9ft. high by 18in. wide; the charging 
period is 24 hours, and the temperature limit is 500 
deg. Cent. The average yield is 10,000 cubic feet 
of gas, 13 gallons of tar oils, and 23 lb. ammonia 
sulphate. The gas is used for heating the ovens and 
also for steam generation, in order to supply the plant 
with the necessary electric power; the crude oil is 
distilled and is separated into light oils, heavy oils 
and piteh. At temperatures up to 150 deg. Cent. 
10 to 14 per cent. of the crude oil passes over to the 
light oils storage tank, and between 150 deg. Cent. 
and 325 deg. Cent. the heavy creosote oils—which 
form about 68 per cent. of the total oil—are distilled. 
The manufacture of briquettes from the lignite coke 
has already been referred to under “ briquetting,”’ 
and it is only necessary to add that the works were 
planned by Mr. C. O. Hoover, of Denver, and that 
they are owned by the American Coal Refining Co. 

A large amount of experimental work upon the 
distillation of North Dakota lignites has been carried 
out at Grand Forks by the staff of the College of 
Mining and Engineering of North Dakota, where a 
specially designed briquetting and gas-making plant 
has been erected for the purpose of studying the 
utilisation of these lignites. The details and results 
of the investigation are given in Bulletin 89 of the 
U.S.A. Bureau of Mines*, and the following para- 
graphs from this report summarise the conclusions 
arrived at :— 

“From the results obtained by the methods being 
developéd at the School of Mines, and the sub- 
station of the University of North Dakota, there 
seems little doubt that the briquetting and the pro- 
duction of gas from lignite can in the near future 
be put on a commercially satisfactory basis. Because 
of the ease with which the gas is produced, the low 
price of the original lignite, the value of the residue, 
and the low price for which it could be sold, if manu- 
factured in a plant used to produce briquettes from 
the residue, the lignite gas should have a large com- 
mercial utilisation for heating, lighting, and power 
purposes. .... One ton of the air-dried lignite 
will produce from a half to two-thirds of a ton of 
briquettes, in addition to 8000 or 10,000 cubic feet of 
gas. The briquettes have about twelve-thirteenths 
the actual heating value of hard coal, and they can 
be shipped for considerable distances and still prove 
profitable. No detailed statements of the 
cost of operating a large commercial plant are given 
in this Report, for the reason that the cost per ton of 
briquettes and per 1000ft. of gas and other by-products 
will depend upon a large number of factors, any one 
of which may materially affect the cost. .... In 
general the larger the plant and the more complete 
the saving of by-products, the smaller will be the 
cost of production. It is believed that in a carefully 
constructed and operated plant the saving and utili- 
sation of the various by-products will so reduce the 
cost of operation as to make the industry commercialy 
practical and profitable. All of the data obtained 
from the investigations and the operation of the 
experimental plant indicate that a plant of fair capa- 
city, if so constructed as to economise in the original 
cost, as well as in the cost of operation, and if operated 
efficiently and under careful management, should 
turn out excellent commercial products at a cost 
that would admit of a fair profit.” 

This Bulletin contains a full account of all the 
experimental work carried out in order to determine 
the best conditions for the gasification of lignite. 
The relation between the moisture contents of the 
raw lignite, and the yield and thermal value of the 
evolved gas was closely studied, and the effects of 
temperature variations were also examined and 
tabulated. 

The statement below, prepared from the figures 
presented in the Bulletin, shows the average results 
of the gasification tests made in this experimental 
plant with twenty-five representative samples of 
United States lignites. 


Gas. 
Yield per ton. Cal. value per Composition. 
cubic ft. 
11,038 ce. ft. 396 BTh.U. 40.1 p.c. H; 20.09 p.c. CO; 
15.31 p.c. CHy; 10.48 p.c. 
CO,; 9.98 p.c. N. 
Coke. 
Yield per ton. Cal. value. Composition. 
1092 Ib. 11,838 B.Th.U. 75.52 p.c. C; 7.57 p.c. Vol. 


matters; 15.91 p.c. ash ; 
1.98 p.c. 8.; 1.00 p.c. H,O. 


(4) GASIFICATION wiTHOUT RECOVERY OF 
By-PRODUCTS. 


The fact that many lignites are too poor in their 
contents of bituminous matter to render distillation 
profitable, accounts for some of the past failures that 
have occurred with plants erected for that purpose. 





* No. I. appeared August 9th. , : 
* Journal Soo. Chey. Industry, Fobruary 28th, 1917. » 





2 * Economic Methods of Utilising Western Lignites,” by 
E. J. Babcock. 








Lignites of this type, however, are quite suitable 
for gasification, without attempting the recovery 
of the tar or ammonia, and there are many places 
where gas producers, of the type designed for use 
with bituminous fuel, would prove of great value in 
connection with the utilisation of lignite deposits. 
Small plants of this kind are quite as efficient as 
large ones, for there is no necessity to design the 
plant on the large scale that is required for successful 
by-product recovery. Whether the gas obtained 
from these lignite gasification plants would be best 
used to raise steam, or for direct power-production 
in gas engines would depend upon local conditions 
and requirements. 

=In New Zealand, it may be noted, the use of 
lignite producer-gas for power production is quite 
common in the electric power stations, and the 
natural moisture contents of the raw lignite renders 
it quite possible to work the producers without steam. 
Producers of this type, in which the upper part is 
used as @ gas retort and the lower part as an ordinary 
producer, have been designed by Ziegler, Zwingen- 
berger, and others, and have been employed for peat 
and lignite gasification with success in Germany and 
Austria. 


BaGAssE : CHEMICAL AND PaysicAt PROPERTIES. 


“ Bagasse ’’ is the technical name for the tough 
fibre that is left after milling sugar-cane for extrac- 
tion of the sugar. The proportion of combustible 
matter in this residue varies considerably in different 
districts, ranging from 35 to 60 per cent., while the 
water contents and ash make up the balance of 40 to 
65 per cent. In Louisiana the average composition 
is as follows :—Fibre, 40 per cent ; sucrose and other 
sugars, 7 per cent. ; moisture, 53 per cent. The heat 
value of dry bagasse is found by experiment to be 
8300 B.Th.U. The proportion of the total heat 
which can be rendered available in practice for power 
generation depends upon the percentage of water 
which remains in the bagasse when burned. Accord- 
ing to Freeland’, the average Louisiana product 
has a calorific value of about 8300 B.Th.U. per 
pound of dry bagasse, and from 3620 B.Th.U. gross 
(with bagasse containing 56.7 per cent. moisture) 
to 4800 B.Th.U. (containing 42.8 per cent, moisture). 
The net heating values are respectively 2200 and 
3350 B.Th.U., and one pound of wet bagasse will 
evaporate from 2 to 3} lb. of water from and at 212 
deg. Fah. 

Professor Kerr found that at a certain Louisiana 
sugar-house the bagasse from one ton of cane gene- 
rated from 1.16 to 1.44 boiler horse-power. The 
bagasse from a 1000-ton house will generate, there- 
fore, a total of 1160 to 1440 B.H.P. hours per twenty- 
four hours, and it would require about 60 tons of coal 
per day to do thesame work. Professor Kerr further 
stated that in Louisiana 16 per cent. of the total heat 
generated by the combustion of one pound of bagasse 
was required to evaporate the moisture present in 
the bagasse. As about 14} per cent. of the moisture 
in bagasse could be removed by drying, the dry fuel 
had a heating value 55 per cent. greater than the 
wet. For this reason the methods of burning bagasse 
are now being improved, and in the larger sugar- 
cane factories of Cuba and Hawaii it is subjected 
to a preliminary drying before entering the combus- 
tion area of the grate. 


METHODS OF BURNING BAGASSE. 


The grate surface must be small in furnaces in- 
tended for burning the waste sugar cane since the 
rate of combustion is high, rising at times to 300 lb. 
per square foot of grate surface per hour. In some 
of the recently installed 500 H.P. boilers, the grate 
area is only 25 square feet, whereas a coal-fired boiler 
would require quite double or three times that area 
for the satisfactory combustion of the same equiv- 
alent weight of fuel. In other respects the grates 
and methods used resemble those employed for coal 
with high volatile matter contents. Mechanical 
stokers are also now being tried, since with stokers 
of the coking type the bagasse can be subjected to 
@ preliminary drying, and its heat value improved 
before actual combustion occurs. When used with 
these stokers the fuel is spread out upon the front 
portion of the stoker, and the rate of feed is regulated 
so as to obtain the maximum heating effect. Fur- 
naces of the step grate type are also being used in 
some of the more up-to-date sugar mills, for the air 
supply is more easily controlled with this type of 
grate. 

Woop anp SAaw-MILL REFUSE. 


Saw-mill refuse is one of the staple fuels for steam- 
power plants in certain of the timber-felling districts 
of the United States, Canada and Australia, and 
even in Europe a considerable amount of power is 
developed from the wood-shavings and refuse pro- 
duced by the wood-working factories, where boxes 
and packing-cases are made by machinery on a large 
scale. The waste material produced in these mills 
and factories may be burned, either directly under 
steam boilers, or it may be gasified in producers, 
and the gas employed in gas engines. According 
to Fernald,* manufacturers of gas producers are a0w 


3 Journal Amer. Soc. Mech. Engineers, November, 1917, aad 
Power, December 4th, 1917. ; 

“U.S.A. Bureau of Mines. Tech. paper No. 123: “ iets op 
the Use of Low-grade Fuels in Europe,” 
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designing producers specially for gasifying the waste 
fuels of this type, and with reasonably dry raw 
material for feeding the producers, the consumption 
of wood has been reduced to 2 lb. per B.H.P. hour 
as generated by the gas engine. The figures for the 
best results yet attained with these various kinds 
of wood waste, when gasified in producers and the 
gas used in gas engines, running at full load, are as 
follows :— 


Box blocks .. - 2.15 Ib. 
Mulga serub aie ties a, eo . Ses 
Pine shavings and blocks eee net & 
Jarrah wood, sawdust and shavings 2.40 ,, 
Spent tan bark (dry) Ae. . eae 
Sawdust sal Bm, ee, ee) > mel te o ae 4 
Spent tan bark (wet) Peet he 4.50 ,, 


As examples of the type of furnace used in U-S.A. 
and Canada for burning saw-mill refuse under steam 
boilers, the equipment at the plant of the Portland 
(Oregon) General Electric Co., and at the Rockwell 
Manufacturing Co., New York, may be cited. 

The boilers at the former plant are provided with 
external furnaces of the Dutch-oven type. These 
furnaces are provided with charging holes, into which 
the sawdust and wood waste are tipped from the 
conveyors which transport them from the timber 
yards of the surrounding locality, and the Dutch- 
ovens are kept completely filled in order to prevent 
air leakage. The two generating stations of the 
company in Portland equipped with this type of 
wood burning plant, consume 100 to 150 box loads 
of refuse (equivalent to 20,625 cubic feet) per day 
of twenty-four hours, and the average evaporation 
attained is 10,500 lb. water; per 200 cubic feet of cut 
fuel. Assuming that 1 cubic foot of the refuse 
weighs 15 lb., this equals an evaporation of 3.5 lb. 
water per lb. of wood, which is quite a good result 
under the circumstances. The calorific value of 
wood varies from 8300 B.Th.U. to 9000 B.Th.U., 
and its maximum evaporative value in practice is 
5 Ib. water per Ib. of fuel. 

At the Rockwell Manufacturing Co.’s plant there 
are two 125 H.P. horizontal tubular boilers installed, 
each 66in. by 18ft., with 1250 square feet of heating 
surface, and working at 150 Ib. steam pressure. A 
blower fan system of collection for the wood working 
waste is used, in order to collect and transport it to 
the boiler-room. From the storage place on the 
boiler-room roof the waste fuel falls by gravity into 
the shutes that carry it to the furnaces. The cost 
of generating the kilowatt-hour at this plant is 0.79 
cent, but no figures are available to show the evapo- 
ration obtained per lb. of wood refuse. 








THE MANUFACTURE AND TESTING OF CAST 
STEEL CHAIN CABLES. 


Tue following memorandum regarding the manufacture 
and testing of cast steel chain cables has just been issued 
by Lloyd’s Register of Shipping :-— 


I.—ScumMMaARY OF PREVIOUS -ATTEMPTS AND 
PRESENT PosITION. 


Owing to the great demand for chain cables and the 
shortage of wrought iron suitable for their manufacture, 
suggestions have trom time to time been made to manufac- 
ture them from steel. The first proposals were to make them 
from rolled mild steel bars in a similar manner to that by 
which wrought iron cables are made, viz., by welding each 
link separately by hand. Attempts in this direction had 
been made many years ago in France, and one of the 
assistants to this Society’s Chief Ship Surveyor witnessed 
some tests of chains made in this way. The general 
opinion as to the efficiency of welds in steel is that the 
higher the tensile strength of steel used, the less reliable 
the weld will be; and as the security of a chain depends 
upon the reliability of each and every link in it, the steel 
chains in question were manufactured from very soft 
steel. On testing the chains so made, it was found that 
although the tensile strength of the steel bar used was 
somewhat in excess of that of good wrought iron, yet the 
soft steel yielded so much more than iron under stress, 
that the links of the chain were distorted and locked 
themselves together, and so rendered the chain useless, 
long before the breaking stress was reached. The manu- 
facture of steel chain was therefore abandoned at that time. 

In December, 1915, two important American firms 
contemplated making chains of mild steel, and asked the 
Committee of Lloyd’s Register to sanction their use for 
ship purposes. Tney stated that steel chains were largely 
made in the United States, and used for slings and for 
many purposes other than for ship’s cables. After some 
correspondence, however, the companies interested did 
not proceed further with their proposals. In October, 
1917, the matter was again raised by some American 
manufacturers, and the Society’s Surveyors at New York 
were informed that before steel cables could be accepted 
for use in classed vessels, crucial tests to prove their 
suitability would have to be made. The necessary tests 
were suggested by the Committee, and approval was given 
for the tests to be made in America and witnessed by the 
Society’s Surveyors there. Nothing further appears to 
have been done as regards making chain cables from 
rolled steel bars. 

In December, 1917, a representative of a large American 
company, who ‘was then in this country, stated that his 
company was proceeding with the manufacture of ship 
chain cables from cast steel made by the electric process. 
He mentioned that by the casting process chain cables 
could be made in a quarter of the time taken to make 
ordinary chain with welded links, and that, in addition, 
there was a great economy of labour by dispensing with 
that employed in the puddling process of making wrought 
iron and in rolling the iron into bars. He was given full 
information as to the approved shape of links and as to 





other requirements of chain cables. From a report which 
has lately been received from the Society’s Surveyors at 
New York, it appears that this company submitted to the 
United States Navy Board six lengths of 2in. cast steel 
chain for testing, three of them being in an annealed 
condition, and three having been subjected to a special 
heat treatment. The results of all six tests were nearly 
identical, the mean showing a breaking strength-of 146 
tons, the statutory breaking test for iron cables of the 
same size being 100.8 tons. In these samples the studs 
appear to have been cast with the links. Tne excess of 
strength of the cast steel over the statutory breaking test 
of wrought iron chain was 45 per cent., and allowing that 
good wrought iron chain has a strength of 15 per cent. 
above thestatutory test, the advantage of the steel appeared 
to be 27 per cent. above wrought iron. It is noted on the 
report that the elongation under the proof load was 
practically nil, showing that the material has a much 
higher yield point than is customary for chain iron. The 
steel from which these samples were made had a tensile 
strength of 33 tons per squareinch. Its analysis showed— 
Carbon .33 per cent., manganese .61 per cent., phosphorus 
-03 per cent., sulphur .025 per cent., and silicon .145 per 
cent. 

In the circumstances it was considered by the Committee 
of Lloyd’s Register to be advisable to have some experi- 
mental cast steel chains made in this country. A method 
of moulding them by comparatively unskilled labour was 
devised by the Society’s Chief Engineer Surveyor, and one 
of the British steel-making firms was asked by the Com- 
mittee to make some samples for testing, steel of different 
degrees of hardness being employed in the various samples 
in order to determine the grade of material most suitable 
ior the purpose. Some samples of three different sizes 
and of different grades of steel were made by the firm, the 
links Having the studs cast in them. The samples were 
tested at the Netherton Proving House. The results 
showed that a moderately hard steel, say with a tensile 
strength of about 34 tons per square inch, is the most 
suitable material, and that soft steel is not suitable, 
confirming the conclusions arrived at by the experiments 
with chain made from soft steel rolled bar. Some of the 
links in these specimens were unsound, but the experiments 
showed that chain cables can be maue by casting the links 
into one another, each link having its stud forming an 
integral part of itself. 

In March, 1918, the Society’s Surveyors at New York 
reported by cable that another important American 
company had developed the manufacture of electric cast 
steel cables, and had submitted samples of four different 
sizes to very severe tensile and shock tests, the results 
showing the tensile strength to be from 73 to 93 per cent. 
over that required by the statutory test, and the resistance 
to shock being still greater than these proportions. ‘Tne 
results being so satisfactory, the Surveyors recommended 
that the Committee’s sanction should be given for the use 
of such cables pending the receipt of a full report. This 
recommendation was approved by the Committee. A 
detailed report has now been received, from which it 
appears that 17 samples in all were tested. Omitting the 
results of two of the samples, which appear to have been 
made from soft steel, the tests showed that the breaking 
strain ranged from 59 ‘to 105 per cent. above the 
statutory test for wrought iron cables, or from 38 
to 78 per cent. above the actual strength of 
nigh quality wrought iron cables. In some impact 
tests made to bend the links crossways, it was found 
that the deformation was generally less than half that 
which was sustained by wrought iron links under the same 
conditions. In all the tests made, with the exception of 
one series of cross breaking tests, the steel chains showed 
considerable advantage over iron chains of the same size. 
In the cross breaking tests in question the results were not 
strictly comparable, as the iron chains tested had shorter 
links than the steel ones, and this gave them an advantage. 
Tne full report thus justifies the tentative approval pre- 
viously given by the Committee for the use of cast steel 
cables ; and the further question of what will be suitable 
tests for such cables is dealt with in the second section of 
this memorandum. It is stated that the Shipping Board 
of the United States has awarded a contract of the value 
of one million dollars to the last-mentioned company for 
cast steel cables. 


Il.—Tase Testinec or Cast STEEL CABLEs. 


The testing of iron chains intended to be used as cables 
in British ships is regulated by the Anchors and Chain 
Cables Act, which prescribes the methods of testing, and 
gives schedules of the strains required to be applied to each 
size of chain ranging by 32nds of an inch, from 7/,gin. up 
to 4}in. diameter in the case of stud link cables, and from 
jin. up to ljin. in the case of unstudded link chain. The 
tests prescribed in the Act have been adopted by the 
Committee of Lloyd’s Register as being suitable for the 
chain cables for all classed vessels of whatever nationality. 
The main provisions of the Act are—({1) that a breaking test 
has to be applied to a sample cut out of each 15-fathom 
length, the selection of the sample being made by the 
superintendent, and (2) that the complete length of cable 
has finally to be subjected to a tensile strain. The Act 
contemplates that this procedure will be carried out in its 
entirety after delivery of the cable at a Licensed Proving 
House. ° 

The breaking strains are devised as tests of the quality 
of the iron used, and the tensile strains as tests of the 
workmanship, after the breaking tests have shown the 
quality of the material to be satisfactory. Whilst the 
breaking tests-deform the links of the test pieces, the tensile 
tests are arranged to subject the cables tothe highest strains 
which they should withstand without deformation or 
damage. Less severe strains than those provided for by 
the schedule would admit of the use of indifferent iron or 
of careless workmanship, whilst strains on the completed 
lengths exceeding the statutory tensile tests would be 
likely.to permanently damage the chains, although they 
might not break them. It is generally recognised that 
iron chains of ordinary quality have an average strength 
of about 7} per cent. and high quality iron chains an 
ultimate strength of about 15 per cent. in excess of the 
statutory breaking strains. In considering the strength 
of steel chains it is therefore necessary to compare them 
with this excess and not with the scheduled breaking tests, 
As steel chains are so considerably stronger than iron 
chains thetests suitable for the latter will not be sufficiently 
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severe to discriminate between good and bad steel chains, 
and it will be necessary to arrange for other tests to be 
applied. 

With regard to the tests of wrought iron stud link cables 
prescribed by the Anchors and Chain Cables Act, it is to be 
noted that the schedule giving the tensile and breaking 
strains for the various sizes of cables recognises that large 
chains are less reliable in proportion to their size than 
small chains. As an illustration, the statutory tensile 
tests applied to all chains up to and including 2hin. 
diameter is based upon a stress of 11.45 tons per square 
inch upon the cross section of the links. For sizes above 
2iin., the tensile test stress is regularly lowered until at 
the largest size provided for, viz., 4}in., it is only 6.9 tons 
per square inch. As a further illustration, the statutory 
breaking test for all stud link cables below Liin, is 1.5 
times the tensile test, whilst for all such cables above Lin, 
it is only 1.4 times the tensile. In wrought iron the 
strength is largely dependent upon the amount of work 
put upon it in making it into bars, and the material of 
large bars is therefore not so strong as that of smaller bars 
of the same grade of iron. This is recognised in th» 
British Standard Specifications for various grades of iron 
which provide for bars over 2in. diameter or square having 
one ton per square inch less tensile strength than bars 
below that size. This difference, however, is very small 
as compared with the figures in the schedules of test, as :v 
proportionate reduction would only bring the 11.45 tons 
down to 1(.9 tons instead of 6.9 tons per square inch. The 
great reduction in the relative tensile strain made in the 
schedule is no doubt due to the fact that, in chain making 
hand welding has to be employed, and that in the larger 
sizes the welding cannot be so reliable as in smaller sizes. 

Where steel castings are dealt with there is no welding 
involved, and large links ought to have the same tensile 
strength per square inch as smallones. In point of fact, 
their reliability ought to be rather greater, as the cifect o1 
an accidental blow-hole would be less in a large section 
than in a small one. Suitable tests for cast steel cables 
might be based upon the schedule referred to for cables up 
to 2hin. diameter, but for larger cables they should be 
based upon the sectional areas, and should not be reduced 
in the same proportion as the schedule reduces tests for 
iron cables. 

As regards the weights of cables, it may be observed 
that in the case of iron chains, cast iron studs are fitted, and 
these are usually made much larger in size than considera- 
tions of strength alone would require, and they add to the 
weight of the cable. In the case of cast steel chains with 
the studs forming integral portions of the links much 
smaller studs will provide for all strength requirements, 
and the size of stud which will be adopted will depend upon 
manufacturing conditions, and may be smaller than those 
of iron cables. It is considered, however, to be advisable, 
at least for the present, to maintain the minimum weights 
now required by this Society’s Rules. 

In all the circumstances, the Committee has, after very 
careful consideration, come to the conclusion that, bearing 
in mind the requirements of the Anchors and Chain Cables 
Act, the following procedure will, as a tentative arrange- 
ment, provide a satisfactory method of testing cast steel 
cables, whatever be thesepuntry of manufacture, viz. :— 

(1) The breaking and tensile tests for cables of all sizes 
should be based upon 22.4 tons and 16 tons per square 
inch on the section of the links, these stresses being 40 per 
cent. in excess of those required by the Act for iron cables 
under 2}in. and over 1 }in. 

(2) It is essential that cast steel chain cables shall be 
properly annealed after casting, and this annealing should 
be the final operation of manutacture. In order to comply 
with the Act, three links must be selected, and cut out for 
subjection to the statutory breaking test, and the pieces 
into which the cable will thus be divided will have to be 
joined together by means of a new link. This can only be 
efficiently done on the manufacturers’ premises, and as 
the new or joining link will have to be properly annealed, 
as well as the rest of the cable, the lengths of the cable 
must be submitted for inspection and for the selection of 
the three-link breaking samples by the Superintendent 
while they are on the manufacturer’s premises. 

(3) The Superintendent must select a three-link sample 
from each length, mark this sample, and also the two 
pieces into which the rest of the cable will then be divided 
in such a way as will enable him to afterwards indentify 
them. The makers will cast a new link to join the 
severed portions, and the completed cable and the three- 
link sample will then have to be annealed simultaneously. 
The sample will be sent to the Licensed Proving House to 
be submitted to the breaking test. If this is satisfactory 
the completed cable will then be sent to the Proving House 
to be submitted to the tensile test. Assuming the cable 
passes this. test, the procedure will be at an end and the 
length of cable will be accepted. 

(4) If either the breaking or the tensile test is un- 
satisfactory, the following procedure, which is similar to 
that followed in the case of iron cables, must be adopted :— 

(a) If the breaking test is unsatisfactory, a second 
three-link sample must be selected by the Superin- 
tendent. cut out, and marked. The manufacturer 
will unite the severed portions by means of one or 
more new links, and then submit the whole length so 
united, and also the marked three-link sample, 
simultaneously, to a proper annealing ; after which the 
selected three-link sample will be sent to the Proving 
House for further test. If the second three-link 
sample fails to withstand the prescribed test, the 
whole length will be rejected ; but if it satisfactorily 
withstands the test, the length of cable will be sent 
to the Proving House to be subjected to the preseribed 
tensile strain. ‘ A 

(b) Ifina length of cable submitted to the prescribed 
tensile strain one or more links prove to be defective, 
but not in such a manner as to throw doubt upon the 
efficiency of the other links of the cable, the defective 
links may be cut out and the remaining portions of the 
cable sent back to the manufacturers, who may reunite 
them by means of new dinks, after which the re- 
united cable will have to be again annealed as a whole, 
and re-submitted to the prescribed tensile test. - 

(c) If more than four per cent. of the links fail under 
the tensile strain, the length must be rejected. 

(5) All the marking of steel cables should be stamped on 
the studs, not on the main parts of the links. The various 
marks could be put upon consecutive studs. 
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These requirements would practically necessitate that 
the steel foundry shall be within reasonable distance from 
one of the Licensed Proving Houses. : 

Asis generally known, all cables for British vessels are re- 
quired to be tested in accordance with the provisions of the 
Anchors and Chain Cables Act, and it is obviously desirable 
that the arrangements for testing cast steel cables should 
be such as would be sanctioned, whether they are made in 
the United Kingdom, the United States, or other countries. 
The Act provides that any test approved by the Board of 
‘Trade as a test equal or superior to eithenthe breaking or 
the tensile test specified in the schedule may be substituted 
for that test by order of the Board, and the Committee, 
which has been in communication with the Board of Trade 
upon the subject, has now received an intimation from the 
Board that the testing procedure set forth above would be 
sanctioned for application in this country if the occasion 
should arise in the near future. 








THE SOLDIER-APPRENTICE PROBLEM. 


(By a Contributor.) 


Axsovut three months ago it was announced that the 
Government, upon the recommendation of a committee 
appointed to consider the resettlement of officers after 
the war, had decided to set up a department to be known 
as the Appointments Department, to provide advice and 


assistance to officers requiring professional and business: 


appointments on their return to civil life. Training was 

’ also to bs provided where necessary. Now it is announced 
that the State has decided to embark on a more general 
scheme for training and otherwise helping disabled ex- 
service mep. In this conneetion the Government is having 
the hearty co-operation of employers and workpeople. 
Already, what are called National Trade Advisory Com- 
mittees have been appointed for each of the principal 
industries. Indeed, the committee for the shipbuilding 
and engineering trades, which is representative of the Ship- 
building Employers’ Federation, the Engineering Em- 
ployers’ Federation, and the Federation of Engineering 
and Shipbuilding Trades, has issued three reports. They 
deal with the training of disabled men in aircraft manufac- 
ture, general engineering, and electrical engineering. In 
cach case two schemes are provided for—the training of 
disabled ex-service men in semi-skilled minor occupations, 
and for various skilled crafts. 

To make a skilled workman a period of three years is 
allowed, and during the first eighteen months the man is 
to be partly maintained by the State. It is proposed that 
during the first six months a wage of 27s. 6d. per week 
be paid, 35s. 6d. in the second six months, 42s. 6d. in the 
third, 52s. 6d. in the fourth, and 57s. 6d. in the fifth and 
sixth half years. During the first eighteen months a 
maintenance allowance is to be made, and then the man’s 
pension is to be resumed. The scheme contains other 
interesting features, such as a bonus for satisfactory 
attendance. 

It will be observed, however, that no mention is made of 
men who return to civil life not disabled. Large numbers 
of young men and youths have interrupted their appren- 
ticeships to fight for the country, and, fortunately, many 
of them will not be disabled when they come back. What 
is their position going to be? Is the nation to lose them 
as skilled workers ? Are they to be permitted to drift 
to unskilled jobs because such occupations offer imme- 
diately higher wages than they can obtain for finishing 
the unexpired periods of their training ? Their inden- 
tures will have lapsed. There will be no legal obligation 
on the employer to take them on again where they left 
off. Besides, they will be grown men, some of them 
married, and will need men’s wages. But they will only 
bo partly trained. Are they to become labourers, whilst 
the young men who have stayed at home, and have become 
fully trained, take all the best posts ? Clearly something 
should be done, and the problem is not being lost sight «i 
either by employers and labour leaders or by the Govern- 
ment departments. The fullest inquiries are being made, 
but the problem bristles with difficulties. 

The chief point in this matter is that of wages. The 
difficulty is mainly to settle on a fair rate for each year 
of the unexpired terms, and, secondarily, to meet the cost 
of paying something like men’s wages to those who will 
only be apprentices, though well on in their twenties. 
The Ministries of Reconstruction and Labour and a special 
authority are investigating this problem of the returned 
soldier-apprentice, and various employers’ associations 
and trade unions are debating the matter. There is 
general agreement on one point, and it is that the unex- 
pired terms may be shortened in view*of*the advanced 
ages of the men in question. If, for example, a youth 
was three years off the completion of his term upon enlist- 
ment, it is agreed that two years should be sufficient for 
its completion upon his,return to civil life. He will be of 
more mature age, and should be improved mentally. But 
regarding wages there is little sign of general agreement 
yet. Some employers express themselves ready to offer 
wages to these soldier-apprentices sufficiently attractive 
to induce them to finish their training, and not think of 
taking up unskilled jobs. In one important industry the 
employers are offering most generous terms, whilst in 
another trade the association and the workmen’s unions 
have drawn up a draft agreement which is distinctly attrac- 
tive. But some employers, and a few whole trades, 
declare their inability to do justice to these young men 
without some aid or subsidy from the State. It is to be 
hoped that no time will be lost in drawing up a truly 
national scheme. The problem is pre-eminently one for 
State aid, on lines laid down by practical representatives 
of industry. , 








‘Tue hydro-eléctric equipment installed in the White 
River plant of the Puget Sound Traction Light and Power 
Co., near Sumner, Wash., contains two 18,000 horse-power 
Francis turbines .operating under a net head of 440ft.. 
which have developed over 44,000 horse-power without 
any detriment to their efficiency. A new 25,000 horse- 


power unit is now being installed, which is the largest 
hydraulic turbine of this type in the world 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





HIGH-PRESSURE STEAM. 


Sir,—Owing to the ectivities of the U-boats, I do not know 
if | have seen all the correspondence on thi: subject since my 
letter, and your reference thereto, appeared in THE ENGINEER 
for February Ist, 1918. Therefore, the few remarks which, with 
your permission, 1 now propose to make, may be beside the 
point. 

In my original letter, the suggestion was that a more powerfu! 
working substance might be found in a non-explosive gas, and 
that steam at a very high temperature was converted into such 
a gas and could be converted into mechanical power. For the 
present, economy in working is of secondary importance, the 
object being to produce weight for weight, bulk for bulk, a more 
powerful self-contained unit of simple construction. 

In Tue ENGINEER for February 22nd appears a letter from 
** Recorder,”’ describing the merits of the fireless locomotive. 
But this engine, I take it, has to be re-charged, and cannot be 
described as an independent unit. 

Another correspondent in THE ENGINEER for May 24th, under 
the initiale of “‘C. R. K.,” contributes an able and convincing 
letter on the behaviour of superheated steam in locomotives, 
and shows, I think, conclusively, that under such conditions 
as he describes, there is nothing to be gained by attempting 
excessively high temperature. In fact, using a non-explosive 
gas in place of a saturated fluid. Though I lay no claim to much 
association with the locomotive, power house experience leads 
me to the same conclusion, and I believe I am right in stating 
that leading engineers who have investigated the subject hold 
similar opinions. 

However, the point at issue is hardly touched upon by your 
correspondent, but the trend of the letter seems to imply that 
very highly superheated steam is not the direction in which 
to search for a more powerful working substance, owing to the 
results obtained with moderate temperatures in engines of 
ordinary design. But does not that result largely depend upon 
whether the engine and accessories are suitably designed for the 
motive fluid employed t Should not a gas be treated as a gas 
and not as a saturated fluid ? 

What progress has been made in the subject during the last 
ten years I do not know, but those engineers who have been 
familiar with what at one time was known as the Serpollet 
system of using highly superheated steam, must have experienced 
the immense power that could be derived, from a suitably 
designed engine and generator of small dimensions. And this 
power could only be developed with an extremely high superheat 
probably in the region of 900 deg. Fah., and what is more, the 
feed-water consumption was then extremely small. 

Have none of the true reasons yet been determined ? 
cannot some of your readers give a concise explanation 7 

No one, I think, who has been associated with this system can 
study the works of eminent authorities on the heat engine, 
without coming to the conclusion that the possibilities of high 
superheat and pressure have not by any means been exhausted. 
There is no question that a sypitable engine must differ very 
considerably from the usual practice. Slide valves and piston 
valves rapidly become scored, and pistons require special 
adjustment. 

The immense velocity of the motive fluid was considered by 
some to account for efficient working, and as steam at a very 
high temperature is extremely sensitive it should, I think, be 
utilised as rapidly as possible, before the heat is dissipated and 
lost. Compression is of vital importance, and heat conduction 
at high speeds should not b2 overlooked. 

Does not Ewing tell us :—‘‘ In an engine making indefinitely 
large number of strokes per minute, the cylinder sides would 
behave like non-conductors, and the action of the working 
substance would be adiabatic.” Though your correspondent 
lays stress in his final paragraph on the demand for a higher 
M.E.P., the pressure of admission is of great importance. 

To quote the same authority, “The rate at which work is 
done per square inch of piston is equal to the mean piston 
speed multiplied by the M.E.P. and increased pressure of 
admission implies increased M.E.P. throughout the stroke.” 

The theory of the steam engine rests on an unassailable basis, 
which has stood the test of time and universal application. Its 
premier position in the world’s power engines is indisputable, 
and if conflicting results are obtained in further development, 
it must be due to error, or some departure in suitable construction, 
or method employed in utilising the working substance, which 
is not in sympathy with the laws which govern the heat engine. 

By lavish expenditure, ingenuity, and tenacity, some amazing 
results may be obtained in direct opposition to science, but they 
can never take that place in history which belongs exclusively 
to progress, that is the outcome of theory and practice in agree- 
ment with one another. 

No one imagines the ideal can be attained, but it should never 
be lost sight of. Legitimate criticism, though it may be in 
error, together with discussion, can do nothing but assist in the 
advancement of mechanical seience. 

E. ©. Bowpen-Smira, C.E., M.1.M.E. 


On 


Cairo. 


THE STANDARDISATION OF LOCOMOTIVES. 


Sin,—Absence from home has prevented me dealing sooner 
with Mr. Riekie’s important letter on this subject, published in 
your issue of the 13th ult., page 61. Even now I cannot reply 
as exhaustively as I should like to do, but hope to be able to go 
more fully into the matter at a later date. 

Having made a careful study of the locomotive question for 
the past fifty years, Mr. Riekie is, of course, as cognisant as I am 
as to what has been done during that period. At the outset he 
asks me to name any improvement which has been the means of 
effecting a saving in coal consumption per ton hauled. My 
answer is, that compounding and superheating respectively have 
reduced the consumption per ton-mile both on the Lancashire 
and Yorkshire Railway and on the Midland Railway ; further, 
that on the latter line compounding and superheating in con- 
junction have given a slightly increased economy over each of 
the other features taken separately. Whereas, down to the 
beginning of what I may call the big boiler period—say 1898— 
we were paying too much attention to cylinder capacity, Mr. 


Riekie is apparently of the opinion that we are now going too far- 


in the matter of boiler dimensions. Everybody who has had 
footplate experience knows ‘what a small-boilered engine can do, 
and what the same engine can do when provided with a larger 
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boiler. In his recent presidential address at the Northern Centre 
of the Institution of Locomotive Engineers, Mr. H. N. Gresley 
instanced the marked difference in hauling efficiency in favour of 
the large as compared with the small +‘ Atlantics ” on the Great 
Northern Railway, the two classes of engines being precisely 
alike except as regards boiler capacity. In that connection, what 
is true of the Great Northern is also true of other lines. Hence 
the big boiler policy has been fully justified by results. 

It has always been my contention that for the locomotive work 
of this country, requiring as it does frequent spurts of increased 
power, an ample reserve of steam is essential. Compounding 
affords such a reserve, so also does superheating ; in either case 
a big boiler may be, and often is, employed. In point of numbers 
compound locomotives in Great Britain continue to be almost 
negligible ; on the other hand, the number of superheated engines 
is constantly being increased. With large-boilered simple 
saturated locomotives there is, by contrast, a loss due to relatively 
high terminal pressures ; with superheated locomotives there is & 
loss of heat, owing to maintaining the superheat up to the point 
of cut-off. As no doubt Mr. Riekie has very decided views 
respecting these points, I should like to ask him whether he 
intends to use saturated steam or to employ superheated steam 
of a high temperature in his six-cylinder compound locomotive ? 

Great as the success of the big boiler has been, it would be 
folly to suppose that any policy which confines itself to the boiler 
as a source of power can be pursued indefinitely. So far, then, 
I am entirely in agreement with Mr. Riekie, that an increase in 
cylinder capacity must, sooner or later, be seriously considered. 

In order to divide the steam stresses, if for no other reason, 
some form of multi-cylinder locomotive would seem to be the 
logical outcome of a future demand for more tractive power. 
With an engine as large as that suggested by Mr. Riekie, the 
chief difficulty, it seems to me, would be to provide it invariably 
with a load proportionate to its power, at the present time. 
The length and weight of the engine would also have to be taken 
into account. 

Mr. Riekie’s proposal for the design and construction of an 
experimental locomotive by some well-known firm of locomotive 
engineers is one that I should like to see, not only adopted, but 
carried a bit further, by the building of at least three distinet 
types of engines for the purpose of trying them on all the prin- 
cipal main line railways indiscriminately. If that were done, 
and if the engines were thoroughly tested on each line in turn, 
much valuable data could be obtained—information which ought 
to go far to settle many points still in dispute. A similar 
suggestion was made some time ago by Mr. C. J. Bowen Cooke, 
chief mechanical engineer of the London and North-Western 
Railway. 

One engine might be a simple, with a superheater, and the 
other two engines both compounds, one with, and the other 
without, a superheater. Personally, 7 do not think that one 
experimental locomotive would be all-sufficient for a really 
adequate test. 

Stevenage, Herts, F. W. 

Anguet 12th. 


BREWER, 


COSTING IN THE BRASS TRADE. 


Sir,—In considering the many advantages that would result 
to the brass trade—and even to many other trades—through 
some scheme of co-operation, one can imagine the good effects 
it would have throughout the manufacturing world if it did 
nothing more than teach many manufacturers the correct way 
to cost their goods. 

It is simply appalling to learn of the methods that some firms 
use to cost their products. One manufacturer I know takes the 
total piece-work price of the labour required to produce a given 
article, adds the cost of material, and then doubles it—the 
resulting figure giving him his selling price. The “ doubling 
it ’’ is supposed to cover all his process work, which is executed 
at day work rates, such as cleaning, dipping, barrelling, anneal- 
ing, polishing, lacquering, his warehouse handling, his distribu- 
tion expenses—in fact, all his overhead charges and profit, 
and because at the end of the year he finds his business under- 
takings have acquired for him a profit, he considers himself a 
capable and successful business man. He has no certain know- 
ledge that any particular article is showing him either a profit © 
or a loss, but he is content to “ carry on,”’ probably selling a third 
of his products at an actual loss, as long as he makes up the 
deficiency with the other lines. 

As business is being carried on by so many people who know 
nothing of the scientific side of costing, the above example is 
quite common, and it is unfortunate, as these manufacturers 
quite unknowingly spoil the trade for themselves and all con- 
cerned. Quite a lot of what is termed “ cutting,” or selling at 
“rotten prices,” is due, not to any desire to cut prices, but to 
ignorance of the correct. methods of costing, and unfortunately 
accountants are few and far between who can give really useful 
help in this direction, for many of their methods are even to-day 
very rough-and-ready, and display a lamentable want of know- 
ledge on this most vital subject. Manufacturers. themselves 
should make a careful study of the science of costing, and many 
should cast on one side all their preconceived notions of this 
most, important subject. 

Birmingham, 

August 8th. 


Howarp F. Smrra. 


PORTABLE GRAIN HANDLING PLANT. 


S1r,—A propos your interesting article on portable penumatic 
devices for handling grain it might interest your readers to learn 
that it is not the first installation of the kind which has been 
built in this country. About 1912 an extensive order for such» 
plant was placed by the Russian Government with the East 
Ferry Road Engineering Works. The representative of the 
Russian Government made a lengthy trip, including also 
America, to inspect all there was to be seen concerning pneu- 
matic grain handling devices, and the East Ferry Road Works 
eventually received the order. The machinery was shipped 
shortly before the outbreak of war, but great uncertainty prevails 
as at what destination it ultimately arrived. 

a G...F. ZrmMer. 

London, August 6th. 








At an altitude of 15,000ft. an aeroplané engine will only 
develop about 60 per cent. of its full power, as the density 
of the atmosphere at that height is only about 60 per tent. 
of that at the earth’s surface. 
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THE ELECTRIFICATION OF A DURHAM 
COLLIERY. 
No. I. 


One of the most important”’groups of collieries 
in the Northern coalfield is that belonging to the 
Horden Collieries, Limited, of Darlington, a com- 
pany which was formed by a number of influential 
Northern coal owners, and incorporated in January, 
1900, and has now a share capital of £1,000,000. In 
addition to working the Shotton colliery—which 
was originally opened in December, 1842, and was 
operated for many years by the now defunct Has- 
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come, and the undertaking represents an interesting 


|example in shaft sinking through limestone, with 
feeders of water averaging 10,000 gallons per minute. 
The actual cost of all labour and materials for sink- 
ing both shafts was £107,952; the cost of pumping 
engines, pumps and other material in connection 
| therewith, as well as the cost of installing and running 
‘the pumps during the time occupied in sinking, 
amounted to £66,969, and the total cost of the sink- 
| ing operations did not exceed £400,000 for an even- 
| tual production of 750,000 tons of coal per annum. 
The South shaft is intended for working the Five- 


quarter and Main coal seams at a depth of 300 yards | 


from the surface, and the North shaft for working 
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them each contain a _ sitting-room, kitchen and 
scullery (with bath) and pantry downstairs, and 
three bedrooms, whilst the remainder have each a 
living-room, scullery and pantry downstairs, and two 
bedrooms. All of the houses are fitted for electric 
light, the current being supplied from the colliery 
company’s plant. 

The Blackhall Colliery is of outstanding interest 
by reason of the fact that the whole of the machinery 
is driven electrically, and that no steam plant is used, 
and the present article is, therefore, directed to that 
side of the undertaking, which ranks as one of the 
most notable of its kind in the Northern coalfield. 

Current for driving the electrical machinery is 
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Fig. 1—END VIEW AND SIDE ELEVATION OF WINDING GEAR 


wells Shotton, and Easington Coal and Coke Co., | 


the Hutton and Low Main seams. 


The hanging-on | supplied from the mains of the Cleveland and Dur- 





Limited, but was eventually closed in November, | level is at a depth of 400 yards from the surface. | ham Electric Power, Limited, from which company’s 
1877, until re-opened under the new owners in May, | The South shaft was commenced on October 18th, | mains the Horden and Shotton pits of the Horden 
1900-—-the Horden company has very successfully | 1909, and was finished on April 22nd, 1913, the time | Collieries, Limited, are also supplied. Exhaust 
developed new sinkings at Horden and at Black- | occupied being three years and six months. The | steam turbo-generators are installed at both places, 
hall, all situated in the south-eastern portion of the depth of this shaft is 396 yards, and the length of | which utilise the exhaust steam from the winding, 
Durham coalfield, adjacent to the sea-coast and | the tubbing 205 yards. The North shaft was com-| fan, and other engines, and which run coupled in 
distant about seven miles northward of the Hartle- | menced on January 25th, 1910, and it was finished | parallel on the company’s system. The surplus 
pools. At Horden Colliery the output just previous| on October 29th, 1913, the time occupied being | energy from these sets which is not required by the 
to the outbreak of war had been brought up to a three years and nine months. The depth of the | colliery company is taken and paid for by the power 
total of 850,000 tons annually, whilst at Blackhall | shaft is 396 yards, and the length of tubbing 204 | company, and the colliery peak loads, which are 
the output reached about 340,000 tons. In the | yards. | beyond the capacity of the turbo sets alone, are 
sinking of the Blackhall Colliery unusual difficulties | In order to accommodate the colliers, the owners | supplied from the power company’s mains. These 
were encountered by reason of the large volumes decided to provide a village. There are already no | two collieries are connected together, and also with 
of water, but they were very successfully over-' fewer than 462 houses in occupation. Sixty of | the Blackhall Colliery, by overhead lines 
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When the permanent equipment of the Blackhall 
Colliery was originally under consideration, it was 
at first proposed to install two ordinary steam wind- 
ing engines, each having t\vo 30in. diameter cylinders 
by 6ft. stroke, and 16ft. plain cylindrical drums, 
with a balanced rope. Steam fans and compressors 
were also projected, and it was intended to use the 
exhaust steam to help to drive mixed pressure turbo- 
electric generators, so that the remainder of the 
plant might be operated by electric energy. Subse- 


tions per minute. ‘The gear ratio is 5.45 to 1. The 
complete equipment was designed for the following 
service :— 


Depth of shaft .. .. .. .. 450 yards. 
Weight of coal raised per hour 189 tons. 
Weight of.coal raised per wind 3 tons 3 ewt. 
Weight of each cage with chains 7 tons 10 cwt. 
Weight ofeachtub .. .. .. 6 ewt. 
Number of tubs per deck six. 


one, 


Number of decks per cage bora 
1}fin. diameter. 


. 6hin. circumference or 
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Fig. 2—GENERAL LAY-OUT 


Blackhall Colliery, but also to the Horden and 
Shotton collieries as well, and which resulted in a 
complete change in the original plans, it being 
decided to adopt electric driving throughout, and to 
dispense with the steam installation entirely. 

The plant at Blackhall Colliery comprises :—Two 
main electric winding engines, each of 700-1500 brake 
horse-power; main high-tension and low-tension 
switchboards in the power-house ; two Belliss and 
Morcom electrically driven air compressors, each 
of 535 brake horse-power ; two fan motors, of 300 
and 800 brake horse-power respectively ; two light- 
ing motor generators, each of 60 kilowatts, which 
convert alternating to direct current, for lighting 
the surface and pit bottom; two 2900-440 volt 
transformers, each of 200 kilovolt-ampéres capacity, 
for surface motors under 50 brake horse-power ; 
three electrically driven Sulzer centrifugal pumps, 
installed in the Low Main seam, each of 700 brake 
horse-power. There are two endless rope haulages, 
each of 100 brake horse-power—ore in the Low Main 
seam, and one in the Hutton seam, and one 300 brake 
horse-power main and tail rope haulage in the Five- 
quarter seam, and there are screens, fitting shop, 
saw mill, creeper motors, &c., on the surface. 

The system of supply is that of the three-phase 
alternating current at 40 periods, 2900 
this pressure being applied direct to the motors of 
the winder, fans and compressors, and on all motors 
over 50 brake horse-power. Current at a pressure 
of 440 volts is supplied from the 200 kilovolt-ampére 
transformers afore-mentioned for all motors under 
that size. The latter are, we may say, all situated 
on the surface, there being, at present, no under- 
ground motors of less than 100 brake horse-power. 
The neutral points of both high-tension and low- 
tension systems are earthed. The current is brought 
through duplicate feeder cables from a sub-station 
of the power company, which is situated in close 
proximity to the colliery, to the main high-tension 
switchboard in the colliery power-house. The general 
lay-out of the power-house is shown in the drawing, 
Fig. 2. 

The main winding engines for both the North and 
South pits are similar, and they were both supplied 
by the British Westinghouse Electric and Manufac- 
turing Company, Limited, the mechanical parts being 
by Markham and Co., Limited, of Chesterfield. The 
drawings, Fig. 1,show the general arrangement. The 
winding engine houses are situated at each end of the 
heapstead building. On each engine the drum is of the 
cylindro-conical type, is built up of mild steel plates 
and framing, and weighs 45} tons, the small diameter 
being 10ft., and the large diameter 20ft. The drums 
are constructed to carry 500 yards of rope, although 
at present winding is only being carried on from a 
depth of 300 yards in the South Pit, and from 400 
yards in the North Pit. The drum is gear-driven 
through single reduction machine-cut double helical 
gear supplied by the Citréen Gear Co., Limited, the 
motors operating, when at full speed, at 230 revolu- 


volts, | 








OF WINDING ENGINE HOUSE 


Beien-type keps are used for the cages in order to 
prevent the heavy momentary currents, which would 
otherwise have been taken when lifting the cage off 
the keps for lowering. Heavy double-post brakes, 
operated by a Whitmore air brake engine, are 
fitted and Ferodo lining is used on the brake blocks. 
The operating levers and control switches are fitted 
on the driver’s platform, which is enclosed in a glazed 
cabin. 

The driver’s attention is thus ‘not distracted by 
the running of the machinery, ‘and the cabin is 








current to the motor in the event of any of the 
following occurrences :—(1) Over-winding ; (2) over- 
loading ; (3) over-speeding ; (4) failure of current ; 
(5) failure of air pressure ; and the brakes may also 
be worked by hand on emergency. 

The over-speed tripping arrangement is interest- 
ing. A small series-wound generator is coupled by 
a chain drive to the motor shaft, and supplies current 
to a circuit containing an adjustable resistance, 
which regulates the amount of current supplied at 
any given speed, and, consequently, the voltage of 
the generator. As the winder increases in speed, 
or slows down, during the accelerating and braking 
periods respectively, the resistance is increased or 
decreased by means of a rheostat arm, which is 
operated by the drum shaft. The effect is that, 
when the winding speed is normal at any part of the 
wind the voltage of the small generator is just not 
sufficient to trip a relay; but should the speed at 
any point exceed, by a given amount, a pre-deter- 
mined rate, the voltage rises, operates the relay, 
trips the main switch, and puts on the brakes. In 
the case of an over-wind, this apparatus ensures 
that the speed of the drum shall not be so great, 
when the ordinary over-wind trip acts, that the 
brakes would be unable to hold the cage before it 
reaches the hooks. A motor-driven air compressor, 
with receiver, is provided for supplying compressed 
air for the brakes. There is also a stand-by supply 
of air from the main air compressors in the power- 
house. 

The electrical equipment comprises a 700-1500 brake 
horse-power three-phase 2900-volt induction motor, 
driving each drum through the gearing previously 
mentioned. Each motor is rated at 700 brake horse- 
power at 230 revolutions per minute for continuous 
running, and has ample overload capacity for the 
winding service. The consumption of energy is six 
units per wind. 

It is, unfortunately, not possible for us to publish 
precise figures of the cost of electrical power gene- 
rated and used at this colliery, as the price depends 
upon a long and complicated agreement between 
the colliery owners and the power company which 
takes into reckoning the payments for waste heat 
and other items, and, as a matter of fact, the actual 
cost is dependent upon and governed by several 
factors. Estimating, however, that it takes six 
units to wind 3} tons, the cost of winding 100 tons 
ranges between 5s. and 7s. 6d. 

The controllers for operating the winding motors 
are of the liquid type, and consist of a large tank 
containing an upper and a lower compartment— 
see Fig. 4.° The liquid is pumped continuously, by 
a small motor-driven centrifugal pump, from the 
lower tank into the upper tank, in which the contact 
plates are fixed, and overflows over a weir gate back 
into the’containing tank. The height of the liquid 
in the upper tank, and, consequently, the depth of 
immersion of the contact plates, is controlled by 





see : 











Fig. 3—INTERIOR OF WINDER HOUSE 


heated in winter by an electric radiator. The gear- 
ing, which is practically noiseless, runs in oil in an 
oil-tight gear case, and the drum itself is also encased, 
as may be seen in Fig. 4. A heavy cast iron bed-plate 
takes the three drum bearings, the motor, the ‘air 
brake engine, and the depth indicator. The brakes 
are operated by weights, and are kept off by the 
air engine. 

There are the usual emergency devices for apply- 
ing the brakes and cutting off the supply of electric 





the raising or lowering of the weir gate, which is 
operated by the driver’s control lever. A valve is 
fitted in the pump delivery, and, by adjusting this, 
the maximum rate of acceleration which the driver 
can employ when operating the winder may be 
fixed. The forced circulation of the liquid by the 
pump prevents any boiling of the liquid by the heavy 
rotor current of the motor passing through the 
contact plates. The controllers are of ample capa- 
city, both for the ordinary winding service and for 
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occasional inspection trips, at a speed of approxi- 
mately lft. per second. 

The reversing ‘switches, which are operated by 
the same driver’s control lever, are of the oil- 
immersed type, and are fitted with auxiliary sparking 
contacts. These switches are the only parts of the 
controller that require attention. It was important 
that they should be amply proportioned and _ fre- 
quently examined, and at Blackhall they are ex- 
amined once daily. The oil tanks are fitted with 
serew raising and lowering gear, and can easily be 
lowered for inspection of the switch contacts. The 
daily inspection and cleaning pf the switches does 
not occupy more than 15min. Even with the best 
of oils a certain amount of carbonisation takes place. 
The carbon deposit does not, however, give trouble, 
unless it is allowed to accumulate, and it may easily 
be removed from the oil by mechanical filtering. A 
filter, obtained from the winding engine makers, is 
installed in each engine-room. It is only necessary 
once a fortnight to empty the switch tanks into the 
filter, and to fill them up again with clean oil from 
the filter, the same oil being used over and over 
again after filtration. The sparking contacts are 
examined, and, if necessary, dressed up with a file 
whilst the oil is being renewed. Up to the present 
the renewal of these contacts has not proved a serious 
item of expenditure, and generally it may be said 
that the control of the drum ‘by the apparatus des- 
cribed has proved satisfactory in practice. 

The high-tension switchgear pillars controlling 
the main supply to the winders in each engine-house 
are of the cast iron mining type, and are installed, 
as previously mentioned, in the driver’s cabin. The 





Fig. 4--LIQUID CONTROLLER FOR WINDING 


switches are oil immersed, and fitted with ammeters 
and voltmeters, no-volt and over-load trips, and 
insulating plugs. The depth indicator is of the 
Messrs. Markhams’ standard vertical design, and 
is provided with the necessary tripping gear for 
operating the emergency brakes, and for opening 
the main circuit breaker in the various emergencies 
already detailed. A main ammeter and voltmeter 
of the illuminated dial type is fitted in full view of 
the driver. A Karlik tachograph is also installed. 

When the type of electric winding engine to be 
installed at Blackhall Colliery was first considered, 
it was found that if a cylindro-conical drum were 
fitted, the peak loads on the driving motor would 
not exceed, with the duty required, 1500 brake 
horse-power. As the power company undertook 
to deal with peak loads of that amount, without 
requiring a balancing set to be fitted, it was decided 
to adopt the type of winder described, driven direct 
by a three-phase motor, and operated at the full 
supply voltage of 2900. By the adoption of the 
gear drive, as against coupling the motor direct on 
to the drum shaft, a motor of much smaller size, 
and having a better power factor and. efficiency, 
could, of course, be used. The use of a direct-current 
motor, with the Ward-Leonard or other type of 
control was considered, but was discarded for various 
reasons, among them being that such systems would 
have involved the running of a motor generator or 
rotary converter-plant. It is claimed that the 
Blackhall machines are the largest geared winders 
aut any colliery in this country, although there are 
several of the same type, but of greater capacity, 
in South Africa. 

















SOME MORE FACTS ABOUT HOG ISLAND 
SHIPYARD. 


THE Secretary of Lloyd's Register of Shipping has 
courteously placed at our disposal a copy of a 
Memorandum on the Hog Island Shipyard, prepared 
by one of the Society's surveyors in the United States. 
Much of the information contained in the document 
is identical with that contained ‘in the article on the 
shipyard which was published in our issue of 
June 28th, and need not be repeated here, but some 
additional particulars are given, and we have pleasure 
in quoting the paragraphs containing them. It will 
be observed that the date on which the first ship was 
to be launched is. given as being the fourth of this 
month. 

“In the building of the yard, 140,006 piles have 
been driven, seventy permanent bunk-houses to 
accommodate 4000 men erected, eighty miles of 
railroad track laid, 300,000 yards of grading carried 
out, four million vards of underwater dredging, and 
as no dumping is allowed in the river Delaware, 
three miles of dykes had to be built te form an 
impounding basin in which to dump the dredgings 
from hydraulic dredges through miles of piping, also 
1} miles of dykes built in the water and cribbed. . . . 
Ten miles of planked roads have been laid, the fifty 
ways built, and 470 cranes, electrically-operated, 
erected on towers for handling the material at the 
ways; 6000 tons of steel were used in the construction 
of these towers alone 

* A complete sewage system and a domestic water 
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and filtration system to use river water for domestic 
purposes were installed, also a high-pressure fire 
system, all equal to what would be required for a 
town of 50,000 inhabitants. The telephone system 
fs also equal to a town of the same size with eighty 
trunk lines, 1039 local lines in the yard, and an 
exchange with thirty-one operators who handle 
125,000 calls per week. The Corporation owns 
fifteen. railroad locomotives, 450 freight cars. and 
sixty-nine locomotive cranes for handling material in 
the yard; there are also fourteen steam travelling 
cranes, that is. one on each side of each fitting-out 
basin. In the building of the ways, office building, 
warehouses, &c., 80,000,000 board feet of timber 
were used, not including the piling previously referred 
to. 

“There are two stock-yards for receiving the 
fabricated material for the ships, one for the ‘ A’ ships, 
1000ft. by 800ft., and one for the ‘B’ ships, 1000ft. 
by 1000ft.; these stock-yards are so arranged and 
laid out that all material is only handled twice, once 
on arriving and once on leaving by the travelling 
locomotive cranes for the ways. The laying out of 
these vards is most ingenious, and has been well 
thought out. The two large plate and angle shops 
are built of steel, and are each 630ft. by 150ft., with 
a mould left 400ft. by 60ft. between them, and 
grouped round this section are all the necessary smith 
shops, plumbing, galvanising and all other shops 
which go to make up a modern shipyard. 

“ At the present time there are eighty fabricating 
shops scattered all over the country entirely engaged 
in making the various parts of the ships and sending 
them post haste to this tremendous erecting plant. 
In addition to all of this, the Corporation have 
organised a guard force of their own on military lines 
of 600 men ;. they have established a bank, a post- 





office, four main fire stations, and five complete power 
plants, that is, one for each ten ways. They have 
also a most complete and up-to-date hospital with all 
the latest appliances, X-ray machines, &c., and a 
dental and eye section, all under specially trained men. 

“The office force alone numbers 2000, and, in 
addition, a special staff of inspectors is maintained 
in all the fabricating shops to ensure that nothing is 
shipped that will need correction or rejection on arrival 
at the Island, and this has been the means of saving 
no end of time and money, as practically none of the 
fabricators has ever handled shipbuilding material 
before. 

“At the present time there are 27,500 men 
employed at the Island, and when the whole of the 
ships are properly under way, about 35,000 men will 
be needed. 

* The shipbuilding yard itself is splendidly laid out, 
the scheme adopted being to have ten yards of five 
berths each, each yard having a superintendent and 
a complete set of foremen aud officials, with the 
necessary service and administration buildings at the 
head of the ways; then each ten berths form a 
division with a divisional superintendent, and above 
him there is one superintendent for twenty ways—who 
also takes charge of the fitting-out basins—and one 
superintendent for the other thirty ways. These two 
come directly under the general manager of ship 
construction, who, in turn, comes under the vice- 
president and ‘general manager. 

** At the head of the ways there is a straight street 
known as Front-street, and then going back from that 
on a parallel line are 2nd, 3rd, 4th, 5th, and Railroad- 
avenues, between each division; there are also 
bisecting the yard, A, B, C, D,-E, F, G streets, and 
traffic police are posted at all «ross roads to direct 
the traffic. The Corporation runs a large hotel with 
sleeping accommodation and dining rooms, also one 
large ‘cafeteria’ for the office staff, and in each 
service building at the head of each vard a ‘ cafeteria ° 
is established for the use of the men. The feeding of 
the huge staff of men is a big undertaking, and has to 
be handled with rapidity, as only three-quarters 
of an hour is allowed for meals. The whole scheme 
has been most carefully thought out to the minutest 
details, and great credit is due to the men who 
conceived it and are carrying it through. The yard 
is 1} miles long from way No. | to way No. 50, and 
24 miles long from the end of the fitting-out berths to 
way No. 50. 

“Two template shops have been built in which a 
complete set of engines and boilers are being erecte.| 
with all necessary auxiliaries at the exact position, 
height, &c., in which they will be in the ship; all 
piping will be installed and sets made, and then 
everything will be fabricated for 50 A and 70 B 
ships all ready to drop into place as each ship comes 
on. 

** As no skilled labour could be obtained, a school 
was started, and from 300 to 400 men pass through 
this school every day into the yard: a section of a 
ship has been built where men are taught riveting, 
eaulking, erecting, bolting up, pipe fitting, and any 
trade necessary. It is really marvellous to see how 
quickly and how well they learn. The first. ship is to 
be launched on August 4th, 1918; and when it ts 
considered that not less than two-thirds of the men 
who have built her never saw a shipyard until about 
six months ago, this will be admitted to be a wonderful 
performance. By October Ist, at least seven ships 
will have been launched—that is, within one year from 
the first start to turn the swamp into a shipyard. 
This is a marvellous result to have been achieved with 
absolutely green labour. All this goes to show what 
can be done by clever management and careful 
organisation.” 








GROWTH OF THE AMERICAN MERCHANT 
MARINE. 


One striking result of the war—a result that will have 
a marked effect upon commerce after the war—is the 
building up of a vast morchant marine by the United 
States of Am»rica. Undertaken asan answer to Germany’s 
U-boat challenge and impudent attempt to control the 
commercial shipping of the world, it has brought about 
a new phass of Am>rican enterprise. In 1913 the im- 

rts and exports of the United States amounted to 
£674,600,000, but only 10 per cent. of the quantity was 
carried in American vess2]ls. Under the management of 
the United States Shipping Board, the new construction 
for the first five months of 1918 amounted to 118 steel 
ships, aggregating 805,000 tons deadweight, or more than 
was built during the two years 1915 and 1916. It is 
expected to reach an output of 500,000 tons per month. 
The programme includes 1856 passenger and cargo ships 
of 5000 to 12,000 tons each, aggregating 13,000,000 tons 
dsadweight. There are also contracts for wooden and 
concrete ships, and in addition there is the fleet of enamy 
ships put into Am rican service. The programme for 
1918-19-2) calls for an expenditure of one thousand 
million pounds, with the production of an Amprican 
merchant fleet of som2 25,030,000 tons. Nearly 500,000 
mon are at work in the shipyards and in allied trades. 
There are 819 shipways, of which 751 are being utilis.d 
for merchant ships, and three ships per year can be built 
on each shipway. .American ships are running already 
between New York and Valparaiso, and with the new fleet 
it is expected to establish other lines to South American 
ports, besides supplying an ample trans-Atlantic sorvice 
for army transport and general cargo. 








Ava. 16, 1918 


THE ENGINEER 


189 








RAILWAY MATTERS. 





Tue Association of American Railway Accounting 
Officers recently had before it a proposal that the 
compilation of ton-mile statistics should be suspended. 
It was, however, agreed that no change be made. 


In the debate of July 31st, on the Board of Trade Vote, 
Sir Albert Stanley stated that the British railway 
companies had made great sacrifices in the way of railway 
wagons. More wagons were now being sent abroad. 


Tue Presidential and diplomatic suite of rooms at the 
Union Station, Washington, formerly used exclusively for 
State purposes, has bsen converted into a canteen station 
for soldiers, sailors and marines in transit, and will be in 
charge of the American-Red Cross. 


Tae Great Western has increased its interim dividend 
from 4 to 44 per cent., and the Rhymney from 8 to 9 per 
cent. The Glasgow and South-Western dividend has been 
increased from 1 to 1} per cent., but this has been done to 
redeem a promise to bring the two half-yearly dividends 
nearer equality. - 

A VERY destructive fire broke out on Sunday morning at 
Newcastle. The electric train sheds of the North-Eastern 
Railway, occupying five acres, were destroyed, together 
with 38 electric coaches and # quantity of tools. The 
outbreak was first noticed about seven o'clock, and by 
eight all the buildings were involved. The damage is 
estimated to exceed £100,000. 


Ip this column of our issue of July 5th, regret was 
expressed that the Bureau of Railway Economics was not 
being taken over by the United States Railroad Adminis- 
tration. Later advices intimate that the great majority 
of the railway companies having agreed to continue their 
subscriptions, paying them out of their corporate funds, 
the Bureau will remain until, at least, the end of the year. 


Now that the railways of the United States are operated 
as one system, it has been decided that there is no longer 
any necessity for the companies to be insured against fire. 
It is contended that the amount saved through the non- 
piyment of premiums would be more than sufficient to 
meet any loss. Not only insurances against fire, but 
against other losses have been abandoned. The guarantee 
, funds of the employees are, however, retained. 


TaE 1415 locomotives regently ordered by the United 
States Railroad Administration are to be built as follows :— 
890 by the American Locomotive Company, 570 by the 
Baldwin Company, and 45 by the Lima Locomotive 
Company. On July 4th, the first locomotive of the 
standard design adopted by the Administration was 
completed by the Baldwin Company. It is of the “‘ Mikadc” 
class with 55,000 Ib. axle load, and has been assigned to 
the Baltimore and Ohio Railroad. 


On the motion of the Government Whip, the House, on 
the 6th inst., agreed to the appointment of a select 
committee of fifteen members—whose names were given— 
as to the development and improvement of the internal 
facilities for transport within the United Kingdom. The 
committee has been given power to appoint, from outside 
its own body, such additional persons as it may think fit 
to serve on any sub-committee which it may decide to 
establish, and to sit during the recess. 


TaE new locomotives ordered recently by the United 
States Railroad Administration are to be worked in steam, 
hauling trains, from the makers to the railway company, 
instead of being worked ‘‘ dead.” It is estimated that, 
with 3000 new locomotives a year, this will provide for 
500,000,000 ton-miles. The engines will be accompanied 
by a representative from the builders, according to the 
usual practice, who will look after the mechanism during 
the trip, but they will be driven by regular enginemen. 


Tar Committee called “* Switzerland-Ocean ”’ or ** 45th 
Parallel,” recently met at Lyons to discuss the execution 
of a project for a railway line, Turin-Lyons-Limoges- 
Bordeaux, which will greatly facilitate and increase the 
economic relations with Italy vid Turin, Milan, and 
Venice, and beyond, and with North and South America 
on the west. A delegate of the Minister of Commerce, 
various representatives of the municipalities concerned, 
and presidents of chambers of commerce assisted at the 
meeting. 

In Industria, M. E. Bovone describes in detail the 
n2w three-phase locomotives for the Italian railways. 
These engines are eighteen in number, and their electrical 
equipment has been entrusted to the Tecnomasio Italiano 
Brown, Boveri, of Milan. In a total weight of 93 tons, 
fifty are taken up by the mechanical parts and forty-three 
by the electrical installation. The electrical supply is in 
the form of three-phase, 3700 volts current at from 15 to 17 
periods. The economical running speeds are given as 
being 37.5, 50, 75, and 100 kilos. per hour, these speeds 
corresponding to combinations of pole-changing and 
cascade connections. 


THe Blackpool and Fleetwood Railway is electrically 
operated, and of its 8 miles 11.35 chains, 6 miles 32.5 chains 
are within the company’s own fence ; its termini in Black- 
pool and Fleetwood respectively are, however, in the 
public streets. Theline connecting the Blackpool terminus 
belongs to the Blaékspool Corporation, being leased by 
the railway company, whilst the Fleetwood Urban Council 
has power to buy the termitfus and approach lines in Fleet- 
wood in 1928. A considerable portion of the railway runs 
through Bispham, which has now been incorporated in 
Blackpool, and proposals are afoot for the purchase of the 
railway as far as the Fleetwood boundary by the Blackpool 
Corporation. 

AccoRDING to the Board of Trade returns, the exports 
of railway material for the first six months of the present 
year were as follows, the corresponding figures for 1917 
boing given in brackets :—Locomotives, £792,426 
(£742,159) ; rails, £299,189 (£314,433) ; carriages, £401,183 
(£103,295) ; wagons, £157,894 (£235,763): wheels and 
axlos, £210,460 (£79,231); tires and axles, £305,335 
(£298,668) ; chairs and metal sleepers, £40,220 (£52,146) ; 
miscellaneous permanent-way material, £324,183 
(£235,346) ; total permanent-way material, £669,897 
(£604,612). The weight of rails exported was 16,120 tons 


(19,746 tons), and of chairs and motal sleepers 2652 tons 
(3732 tons). 





NOTES AND MEMORANDA. 





AccorpiIneG to an American contemporary, one pound 
of ammonia will make twenty hand grenades. 


Tar demand for ammonia for munitions in America is 
likely to cause a shortage for commercial refrigerating 
plants. ™ 


Turee American cold storage plants, one in Chicago, 
one in Boston, and one in New York, have an aggregate 
capacity of 14,200,000 cubic feet. 


THE best preventive of loss in coal storage is to inspect 
the pile regularly. If the temperature reaches 150 deg. 
Fah. the pile should be carefully watched, and if the 
temperature rises to 175 deg. or 180 deg. Fah, the coal 
should be removed as promptly as possible. The coal 
should be thoroughly cooled before being replaced in 
storage. 


THE latent heat of vaporisation of ammonia has been 
determined by an American scientist. This important 
refrigeration constant was determined through the tem- 
perature interval —42 deg. to +52deg. Cent. At 0 deg. 
the latent heat is 301.8 calories per gramme. The results 
of thirty-four separate determinations agree with the mean 
within one part in one thousand. 


A NOTIcE in a German technical paper for May 8th 
states that the important Bavarian establishments for the 
production of nitric acid from the air are to undergo 
considerable extension, in which some 200,000 horse-power 
of water-power will be used. A strong syndicate of bankers 
and others has been formed to carry out theécheme, which 
will involve a capital of 150 million marks. i 

A VALUABLE rust-inhibitive coating for general priming 
or finishing work may be prepared from sublimed blue 
lead. The use of two parts of blue lead and one part of 
linseed oil containing about 5 per cent. of turpentine drier 
makes a paint of the right consistency. This may be 
purchased in prepared form. When this paint is used for 
top-coat work in marine exposures—battleship gray— 
the addition of 1 per cent. of carbon black to the blue lead 
aids in the maintenance of the colour. The rust inhibitive 
value of this pigment is due to the high percentage of lead 
oxide (litharge). 

A REPORT to the American Institute of Weights and 
Measures summarises the result of an inquiry addressed to 
6000 manufacturers in the United States on the subject 
of the use of the metric system in the export trade. From 
the 1450 replies received, it appears that about 42 per cent. 
of manufacturers exporting from the United States make 
use of the system to some extent, but only 8 per cent. can 
be said to make extensive or exclusive use of it. A list oi 
600 industries is also given, all of which export goods tc 
metric countries, but make no use of the*metric system. 
which seems to prove that a good foreign trade can bc 
carried on without using the metric system. 


America’s largest submarine actually under construc: 
tion or recently completed, according to published figures, 
is a boat of 1500 tons submerged displacement, and 1000 
tons surface displacement, and 270ft. long, in which is 
being installed four Nlseco-Diesel engines of 1000 brake 
horse-power each, designed to give her a speed of 20 knots 
on the surface, says Motorship. America’s next largest 
submarines, which are known to be in commission, are 
of 740 tons submerged displacement and are driven by 
two 600 brake horse-power Busch-Sulzer or Niseco four- 
cycle type Diesel engines. Over a year ago an appro- 
priation was made by U.S. Congress for eight large *‘ Fleet- 
submarines.” 


AN entropy diagram for petrol, constructed by Mr. J. 
Rey, and given in Comptes Rendus,, shows immediately : 
(1) that the saturated vapour of ordinary petrol is super- 
heated by expansion ; (2) that the heat of the liquid is 
always much more elevated than the heat of vaporisation 
From these two properties, which are the reverse of those 
of water, it results that by expansion the saturated vapour 
of petrol is superheated at the same time as it performs 
mechanical work. By expanding liquid petrol under 
pressure, it vaporises partially. and, if the expansion is 
sufficiently prolonged, the vapour is superheated. The 
author believes that like properties are probably true for 
the principal hydrocarbons. 


Wir# a 12in. pipe properly lagged, water at a maximum 
temperature of 160 deg. Fah., moving at 3ft. per second, 
can be transmitted four miles, with a loss of only 13 per 
cent. Delivered at 140deg. to 120 deg. Fah., this hot 
water would serve for the heating of all communal types 
of buildings, and for all cleansing purposes, and could b2 
economically re-heated to boiling point by electricity. 
Heating water from 50 deg. Fah. by electricity cannot 
compete with heating by combustion, obviously because 
high-grade heat takes as much fuel to develop its 30 per 
cent. as low-grade heat takes to develop the whole 100 per 
cent. ; if the.30 per cent. is reduced to, say, 22-25 per cent., 
in order to make the bulk, or as much as necessary, of the 
70 per cent. available, there is no justification for a separate 
scheme for each. Mr. W. M. Selvey, therefore, proposes a 
scheme for “‘ combined high-grade and low-grade heat 
stations,” manufacturing low-grade heat by means of 
“ bleeder ”’ turbines—tapping the steam at such a vacuum 
as corresponds to the hot-water temperature required. 


Tue life of a marine boiler depends to a certain extent 
on the care and attention bestowed on it during the first 
few months of its existence, provided that the plates have 
been properly treated at the building of the boiler—that 
is, all mill scale removed and the plates kept dry and free 
from atmospheric corrosion. The mill scale, if not re- 
moved, has a very irritant action on the clean métal of 
the boiler, and is most hurtful to the plates if allowed to 
remain on them. When new boilers are put under the 
varying conditions and temperatures found on ship board, 
the greatest care and attention is needed for the first 
period of working if the boilers are to be kept free from 
corrosion ; the new metal of the boiler at this stage being 
most open to attack from all sorts of corrosive agencies. 
It is advisable on the first voyage to put into the boilers 
before closing them up 5 lb. of lime per 1000 I.H.P., and 
afterwards for a period of about six days 2 lb. of lime per 
day per 1000 I.H.P. should be passed through the hotwell 
as milk of lime, and 1 Ib. of lime per day pear 1000 I.H.P. 


| during the remainder of the voyage. 





MISCELLANEA. 

On June 19th last a law was passed in Norway and 
made’ enforceable at once which forbids, without the 
assent of the Government Department ccncerned, con- 
tracts being made for more than six months ahead for 
delivery of goods to countries abroad. This regulation 
also embraces contracts to build and deliver ships, and 
likewise chartering. 

AccorpING to the Iron Age, before the American in- 
dustry was established by the McKinley tariff, which 
became effective on July Ist, 1891, the imports of tin-plate 
into the United States, all from South Wales, had reached 
a trifle more than 300,000 tons a year. In 1898, seven 
years after the protective duty was imposed, the domestic 
output equalled the former rate of import. Last year the 
output was about 1,500,000 tons. Tin-plate is not sold by 
weight, invoices being in base boxés containing 112 sheet 
each 14in. by 20in. in size. The production forecasted for 
the current year is 36,000,000 base boxes, which, as weights 
run, will mean about 1,600,000 gross tons, or almost pre- 
cisely 180,000 acres. Roughly speaking, 24 base boxes of 
tin-plate are required to make 1000 two-pound cans, so that 
this year’s output, if all made into such cans, would make 
nearly 15,000 million cans. 

Aw American, named James A. Irving, has struck a new 
design in propellers for aircraft. Essentially, Mr. Irving’s 
device is two propellers in one. In a working model, one 
set of blades is 8ft. 6in. in diameter, while the other set is 
about 20 per cent. shorter. The longer blades may be 
termed the leading blades, while the shorter ones may be 
termed the auxiliary blades. The blades are built up of 
three-ply ash and mahogany, the latter being laminated 
crosswise of the grain of the two outside strips of ash ; 
this arrangement, the inventor holds, is a positive insur- 
ance against splitting. The blades are mounted upon 
Monel metal arms, the shanks of which are taper fitted 
to a two-part hub of the same metal, provided with sockets 
for the purpose. The tapered shanks are drawn home 
and securely held by means of specially designed lock- 
nuts to any desired pitch which may be graduated upon 
the shanks and hub sockets. 

THe departure from estimating the quality of coal gas 
‘rom its light-giving powers to its capacity for producing 
heat and sufficiently high temperatures on combustion 
is leading towards differences in the character of the gas 
manufactured, the by-products obtained and modes of 
-arbonisation. The use of steam in vertical retorts will, 
judging from the long experience accumulated in the 
analogous méthods of shale distillation in Scottish oil 
works, materially increase the proportion of ammonia 
recovered per ton of coal, whilst the greatly increased 
volume of gas made will lessen the quantity of coal car- 
bonised unless a rapid and corresponding expansion in 
‘he demand for coal gas arises. More than the necessary 
»xpansion is, however, to be anticipated, as the con- 
venience, varied applicability, and economy of @ cheap 
heat-giving gas leads to its wider use by the industrial as 
well as the domestic consumer. 

AccoRDING to a report by Mr. W. S. Smith, H.M. 
Inspector of Dangerous Trades, dealing with doping in 
aircraft factories, during 1917, Drs. Panton and Paddock, 
of the London Hospital, made an investigation as to the 
blood condition of dope-room .workers in three aeroplane 
factories in the London area. Te final conclusions at 
which they arrived were :—(1) That a mild degree of 
anemia exists among aeroplane dope workers ; (2) that 
the anemia is of no practical importance, except as an 
indication that any relaxation of the regulations might 
be accompanied by cases of serious illness. In 1917 only | 
eleven cases in which symptoms were attributed to dope 
were notified to the Department from five works by the 
factory certifying surgeons. All these occurred in fac- 
tories where the ventilation was not up to the required 
standard. During this period, however, the number of 
firms engaged upon doping work has increased over 300 
per cent.,- whilst many of the dope rooms have been 
doubled and trebled in size ; the workers in dope process 
to-day may be counted by thousands instead of hundreds 
compared with 1916. aig 

THE recovery of potash in a gas-cleaning plant at a blast- 
furnace has one enormous advantage over all other native 
sources of supply in that the value of the main product 
of that plant, namely, clean gas, is in itself sufficiently great 
to provide a handsome remuneration for the capital outlay 
involved in erecting it and the cost of its operation, so that 
the cost of recovering potash already in the gas in the form 
of dust is low. A second consideration is that the main 
items of cost in volatilising potash from ore in which it is 
present in insoluble form, ¢.e., cost of raw material, labour 
and fuel, are in the case of a blast-furnace already incurred 
and reckoned as items of cost in the manufacture of the 
main product, pig iron. A third consideration, according 
to an article by Mr. K. M. Chance, M.A., in the Iron and 
Coal Trades Review, is that there is no bed of felspar or 
similar ore in this country which can compare in magni- 
tude or convenience of situation with the soluble potash 
deposits in Stassfurt and Alsace, while the cost of produc- 
ing soluble potash from such insoluble ores must inevit- 
ably compare unfavourably with that of refining the soluble 
deposits above referred to. 

THE electric furnace has made possible what may be 
regarded as almost a revolution in the steel industry. It 
is the conversion of scrap steel or iron back into pig iron. 
What may be called “‘ synthetic pig iron” is now a com- 
mercial product ; in other words, the original constituents 
of pig iron are being made to reunite in the condition 
originally assumed. This unusual achievement is another 
evidence of the adaptability of electrical energy to the 
production of results impossible by any other means. 
Tae new process is being applied commercially in a large 
electric steel plant in the eastern part of the United States, 
high-grade or low-phosphorus pig iron being made directly 
from ordinary scrap steel. Not only is pig iron being pro- 
duced in large quantities, but ‘‘ wash ” metal and iron and 
steel castings are made in the same furnaces. The pig 
iron sells in the open market as a competitor with regular 
low-phosphorus blast-furnace iron, the wash-metal goes 
to crucible steel makers, and the iron castings are sold to 
local users, or els> are used by the company in its roll- 
ing mill. The idea is not new, but this is the first record 
of its commercial exploitation in the United States, 
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DEATHS. 





On the 13th August, at 9, Orme-court, W., DANIEL MAKINSON Fox, 
M. Inst. C.E., F.B.G.S., in his 89th year. 

On the 13th August, at 73, Marlborough-mansions, N.W., after a 
brief illness, HENRY JAMES PRYCE, M. Inst. C.E., late of the North 
London Railway, aged 66 years. 
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The Merchant Shipbuilding Position. 


THE criticism made that the Prime Minister’s 
otherwise masterly review of the war situation 
omitted to deal with the most pressing problem 
which confronts the War Cabinet lost its point the 
moment Lord Pirrie’s statement on the merchant 
shipbuilding position was issued. It is so obvious 
that the need of additional cargo vessels is a most 
urgent requirement of the moment that a disclosure 
of the facts as far as they can be revealed without 
proving of assistance to the enemy was clearly 
foreshadowed. An announcement at this juncture 
was most opportune, in view of the ill-concealed 
anxiety with which the gap between losses and new 
construction is regarded, and as Lord Pirrie has just 
completed a series of visits to the shipbuilding, ship 
repairing and marine engineering establishments, 
to the number of 240, which are under the control of 
his department, he was able to throw light on the 
situation from first-hand knowledge, and to supply 
good reasons for the hopes which exist that future 
months will show an accelerated output and a 
beginning made with the effort to extinguish the 
debit balance against our shipping resources. It was 
only possible in our last issue to discuss one or two 


‘of the many points raised in Lord Pirrie’s statement, 


which calls for further and more detailed reference. 
In the first place it is satisfactory to know that the 
Controller-General of Merchant Shipbuilding has the 
dislike of the word “control,” which one might 
expect in a man who has been all his life engaged in 
the shipbuilding industry, and prefers to describe his 
relations with shipbuilding and allied establishments 
by a word which falls more kindly on the ears of those 
concerned with private enterprise. It is not surprising 
to learn that one of the first tasks undertaken by 
Lord Pirrie was the better organisation of the industry 
for the purposes of maximum production. This 
involved the complete separation of naval from 
merchant construction, a work with which good 
progress has now been made, while the old system on 
which one yard was engaged on several types of 
vessels is being absolutely abandoned and wherever 
possible the energies of particular yards limited to the 
building of the one type for which the equipment 
and experience of the establishment are best fitted. 
Progress has also been made with marked effect on 
output in synchronising the production of hulls and 
machinery, the latter, of course, being interchangeable 
in the case of standard ships, and as a result of this 
policy a sensible reduction in the length of time 
between launching and completion has been effected. 
The standard ship programme which makes for rapid 
production has been expanded until the proportion 
this type of vessel bears to the total number which 
have been laid down has:risen to 74 per cent. The 
fabricated ship, of which eleven are now on the stocks 
in private yards, embodies, it is agreed, a wise 
extension of the principle of standardisation, and as it 
can be assembled with a minimum of skilled shipyard 
labour admirably meets the need of the times. The 
question of increasing the building resources of private 
yards is receiving the closest consideration. Down 
to the present time, if the yards building naval vessels 
are included, no fewer than 260 schemes for extension 
and improvements to shipyards and auxiliary estab- 
lishments have been sanctioned. It is true that but 
few of these additional resources are yet available, 
but Lord Pirrie was able to state that as many as 
68 of the 102 berths for concrete ships authorised are 
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already completed, and that 56 concrete vessels 
out of the large number which are to be built are 
actually under construction. It may be noted that 
Lord Pirrie, although a firm believer in the policy of 
building concrete ships at the present time shares the 
doubts which we have expressed on more than one occa- 
sion, whether, assuming the necessary material and 
labour were available, the concrete ship could hold its 
own against the ordinary type of steel vessel. The 
subject of ship repairs has already been dealt with in 
Tue ENGINEER in connection with the recent visit 
to an Admiralty Salvage Depot. There will be 
general agreement with the contention that it is 
sounder policy to repair damaged vessels than to 
build new ships, and the special attention which has 
been recently given to the repair of vessels damaged 
by mine and torpedo attack has cleared off serious 
arrears in this branch of work. The immediate effect 
should be to release additional labour for new 
construction, and this should be reflected in an early 
improvement in the statistical position. The 
reinforcement of shipyard labour, and particularly 
additions to the ranks of skilled men, may also be 
brought about by the demobilisation of shipyard 
workers now serving with the Army. It was intended 
that a far larger number than the 13,000 men already 
drafted from the forces should have been released 
for shipbuilding work, but in view of the military 
situation, Lord Pirrie did not feel justified in 
demanding the return of additional workers. He has 
definitely stated, however, that he may have to do so 
very shortly, and he made it quite plain that any 
immediate and material increase in the present rate 
of output depends upon the release of additional 
skilled men. As to the National Yards, the Controller- 
General maintains the position which he took up in 
his recent letter to Sir Eric Geddes. It is true that 
this seems to postpone the usefulness of the national 
yards until a date long after that at which it was first 
intended they should become productive, but it will 
be good news for shipping companies with depleted 
fleets to learn that the private shipyards will in the 
immediate after-war period concentrate their energies 
wherever possible on liner construction, leaving to the 
national yards the building of fabricated cargo boats. 
Viewed in this light it would seem that the national 
shipbuilding scheme will fulfil important functions 
in the re-establishment of maritime supremacy. 

One of the most interesting parts of Lord Pirrie’s 
review dealt with the large demands made on ship- 
builders for naval craft. At the present time, naval 
construction engages 25 per cent. more labour than 
merchant shipbuilding. As regarded the soundness 
of this division of labour, Lord Pirrie acknowledged 
that his mind had been much exercised, but, in spite 
of the fact that by reducing the proportion of labour 
engaged on naval work the merchant sbipbuilding 
output would be improved, he had come to the 
conclusion that, for the moment, he would not press 
for the transference of labour from the naval side. 


Additional light on the whole question of shipbuilding - 


output is shed by the statement that there are at 
present under construction 473,414 gross tons of 
special types of vessel which are absolutely necessary 
to meet the requirements of the moment. These 
vessels include oil tankers, meat boats and passenger 
boats, all of which take a great deal longer to construct 
than do purely cargo boats.’ If the building of plain 
cargo vessels could have been substituted for these 
special types, a large additional tonnage of merchant 
ships would have been completed. The requirements 
of the Navy are, of course, of vital importance, and there 
will be no dispute that naval craft for the protection 
of merchant ships must be built and other naval 
needs satisfied, even though to do so may restrict 
the output of new merchant vessels. On this point 
Lord Pirrie states that he is in complete agreement 
with the First Lord of the Admiralty. 


Empire Water Resources. 


THE more effective utilisation of natural resources 
of power is one of the trump cards in the hands of the 
party drawn from many sections of the community 
which. is now engaged in making plans for the reform 
of the industrial system. This card, like the exposed 
hand at bridge, lies plain for all to see, and, although 
there may be differences of opinion as to the best 
way in which the hand should be played, it is hoped 
that those who have accepted the responsibility will 
play this card in the correct sequence. It will be in 
mind that the Conjoint Board of Scientific Societies 
appointed a committee to report on what is at present 
being done to ascertain the amount and distribution 
of water power in the British Empire. The committee 
was strongly constituted under the chairmanship of 
Sir Dugald Clerk, and included the majority of those 
who have given attention to this important subject, 
and are entitled to express an opinion on the technical 
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aspects of this valuable source of energy. A committee 
was more recently appointed, of which Sir John Snell 
is chairman, to report on the water-power resources 
of the United Kingdom, with the object of ascertaining 
the extent to which they may be made available for 
industrial purposes. This committee, like that of the 
Conjoint Board, appears to have been chosen with 
more regard than is frequently the case to the parti- 
cular task to be undertaken,.and, indeed, many of the 
selected experts are members of both committees. 
The character and scope of the inquiry which the 
committees have been authorised to conduct should 
yield a great deal of useful information on a subject 
which has hitherto only been trifled with, and the 
preliminary report of the committee of the Conjoint 
Board indicates that a good beginning has been made 
with the task of filling up the gaps in our knowledge 
as to the extent of undeveloped hydraulic power 
within the confines of the Empire. 

The need of making the investigation is clearly 
demonstrated by a table which is included in this 
preliminary report, which is based on estimates 
framed by the Dominion Water Power Branch of the 
Canadian Department of the Interior. The available 
brake horse-power from water resources ranges from 
the 28,100,000, which is the figure given for the 
United States, to the 963,000, which is the estimate 
for Great Britain, and which the committee regards as 
an inflated figure. Between these extremes stand 
Russia with an estimate of 20,000,000 brake horse- 
power, and Canada with 27,000,000 brake horse-power, 
the next largest total being assigned to Austria- 
Hungary with 6,460,000 brake horse-power. France, 
Norway, Spain; Sweden and Italy come fairly close 
together in this comparison, although France heads 
the list. A more interesting column of the table is, 
however, that which shows the percentage of the 
available water power which has been already utilised, 
and it is significant of the highly developed condition 
of the German industrial system that, with the smallest 
available horse-power per square mile of area—with 
the exception of Russia—of any of the countries 
named in the table, Germany has utilised 43.4 per 
cent. of the total, whereas Great Britain has pressed 
into the service of industry no more than 8.3 per cent. 
of the available water power, intermediate positions 
being filled by Switzerland with 25.5 per cent., the 
United States 24.9 per cent., Italy 24.4 per cent., 
the thickly populated area of Canada 21 per cent., 
Norway 20.4 per cent., and Sweden 15.6 per cent. 
These figures are an indictment of a policy of neglect 
in developing the natural resources of the Empire for 
which it is difficult to find excuses, and, unfortunately, 
this indifference has extended not merely to water 
powers, but to many of the raw materials of industry 
which have either never been exploited at all, or have 
in the years before the war been allowed to pass under 
enemy control. It is unnecessary to discuss the 
details of the report on hydraulic resources, but 
valuable data have been collected of the power 
available in the United Kingdom, and of similar 
resources in some parts of the Overseas Dominions. 
Very little definite information has been obtained 
regarding the hydraulic resources of India, and it is 
recognised that the power problem in that great 
Dependency is complicated by the urgent necessity 
of conserving as much water as possible for irrigation 
purposes. The Canadian Government has done a 
good deal of useful work, and has collected data which 
is contained in a series of reports which are sufficiently 
complete to enable a fairly accurate estimate of the 
possibilities of the largest and most readily available 
water powers to be obtained. [It is stated that an 
aggregate of 7,500,000 horse-power is readily available 
within range of present markets, and it is a fortunate 
circumstance, which should aid the process of rapid 
development, that the water-power rights have 
mainly remained in the control of the Dominion or 
Provincial Governments. There has as yet been no 
notable hydro-electric development in Australia, but 
there are believed to be great possibilities of making 
use of the power in the rivers draining the great 
dividing chain of the East Coast, which it is estimated 
should yield up to a maximum of 1,300,000 horse- 
power. The criticism that such a scheme would be 
expensive to develop should be read in the light of the 
general high cost of power in Australia. It is hoped 
also that some of the New Zealand projects which are 
in course of construction or under consideration may 
be in operation at no distant date, and the costs, which 
include those of transmission of the whole of the 
3,800,000 brake horse-power believed to be available, 
are stated at £31 per electrical horse-power. The 
committee regards the outlook for New Zealand as a 
centre of great electro-chemical and_ electro - 


metallurgical industry as most promising. In other 
parts of the Empire, little or nothing has been done 
on any systematic basis to collect data. 

In face of the fact that the potential water power of 


a 


the Empire is believed to amount in the aggregate to 
at least 50 to 70 million horse-power, and the 
inseparable connection of the development of this 
asset with the opening up of the Empire’s natural 
resources, the committee is led to the conclusion that 
a special body should be set up to deal with develop- 
ment questions. Such a body should, it is suggested, 
be constituted on imperial lines to direct the sequence 
of the necessary systematic investigation which is an 
essential preliminary to any other action, and generally 
to act in an advisory capacity. At the same time, 
since it is not probable that private capital would be 
available for hydraulic development on any large 
scale for a considerable period, it is recommended 
that the State should possess powers either to assist 
or to undertake independently such developments as 
would be deemed advisable. There will be general 
agreemént with any method which may be put 
forward by which, while private enterprise would be 
untrammelled and the management of water-power 
schemes remain in private hands, the State would 
occupy the position of superior landlord. It is 
believed by those who have given close attention to 
the subject, that while the great bulk of our water- 
power resources are in the Overseas Dominions, the 
forthcoming report of the committee which is 
investigating the possibilities of utilising similar 
powers in the United Kingdom, will show that there 
is ample scope for development within the limits of 
these islands. 








A NEW METHOD OF TESTING HARDNESS. 





In the Journal of the Institution of Mechanical 
Engineers for June a new method of testing the hard- 
ness of metals is described by Professor C. A. Edwards, 
D.Se., of Manchester University, and Mr. F. W. 
Willis, B.Sc., in a communicated paper entitled * A 
Law Governing the Resistance to Penetration of 
Metals when Tested by Impact with a 10 mm. Ball ; 
and a New Hardness Seale in Energy Units.” This 
paper has been awarded a prize of £25 from the Sir 
Robert Hadfield Prize Fund, and is intended to be dis- 
cussed together with another one on the same subject 
during the course of next session. 

As is well known, the Brinell hardness test consists 
of applying a hardened bal! 10 mm. in diameter to the 
metal to be tested with a force of 3000 kilos. The 
total force used divided by the surface of the indenta- 
tion made by the ball gives the Brinell hardness 
number. The Shore scleroscope test, on the other 
hand, uses a small diamond-pointed hammer, which 
is allowed to fall down a vertical glass tube on to the 
surface to be tested. The height to which the hammer 
rebounds is taken as a measure of the hardness. 
Messrs. Edwards and Willis’s new method consists of 
practically a combination of these two methods. <A 
hammer is allowed to fall with a known amount of 
energy, and to transmit its blow to the metal being 
tested through a hardened ball 10 mm. in diameter. 
The extent of the impression produced by the ball is 
taken as a measure of the hardness. The apparatus 
employed to give effect to this test consists of a heavy 
base carrying two uprights, between which a weight 
is free to fall through any distance between lin. and 
2lin. The weight on its lower surface carries a 
hardened 10 mm. ball and weighs 131b. By attach- 


up to weigh 33 Ib., and by replacing these cylinders 
by cylinders of steel its weight can be made 
7 Ib. Thus facilities are provided for delivering 


blows having impact energies varying from 
1? to 147 inch-pounds. It will be noted that 
all blows lying between 7 and 36} inch-pounds 


can be obtained in three different ways, and all 
between 33 and 73} inch-pounds in two different ways. 
Tt was found that the energy of the impact alone 
affected the result : a 34 1b. weight falling 20in. gave 
the same result as a 7 lb. weight falling 10in. If the 
height of fall of the weight was less than 6in. some 
difficulty was experienced in catching the weight on 
the upward rebound so as to prevent it making a 
second blow. Tests, however, showed that in general 
the diameter of the indentation produced initially 
was not affected by a secondary blow if such should 
occur. unless the secondary blow failed to register 
with the first. 

Sixteen different samples of metal, ranging from 
tin to high-carbon steel, have been examined for 
hardness by means of the apparatus. Plotting the 
impect energy in inch-pounds against the diameter 
of the indent in millimetres,* the curves obtained for 
the different metals all obviously belonged to the same 
family, and on analysis it was found that they all 
agreed with an equation of the form d = C Es, 
wherein d is the diameter of the impression in milli- 
metres, E the energy, of the impact, and C a con- 
stant for any one metal. The agreement between the 
experimental figures and the values given by this 
equation is very remarkably close. The establishment 
of such agreement is, in the opinion of Messrs. Edwards 


* There is no apparent reason why the authors should have 





chosen to use English and metric measures simultaneously.— 
Ep. Tue E. 


ing to it two cylinders of duralumin it can be brought’ 
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and Willis, a noteworthy discovery, for it means that 
the value of the constant C is a true measure of the 
hardness of the metal, such hardness being defined as 
the resistance to penetration of the metal when testeq 
under an impact blow. 

The value of the constant C cannot be conveniently 
used directly to express the hardness of a metal, for it 
is in general a small figure—ranging from 2.186 in the 
case of tin to 0.748 in the case of a hard steel. Further, 
it varies inversely as the hardness, or, in other words, 
it is a measure of the softness of the metal.  ‘I’o get 
over these two difficulties the authors propose that the 
experimentally determined constant C should be used 
to calculate the impatt energy required to make a 
standard sized indentation, sav, one of 2.5 mm. in 
diameter. The result would be taken as the hardness 
figure. Making this adjustment a hardness figure of 
0.75 is found for the tin, and one of 138.0 for « hard 
steel. 

A comparison of the impact-indent hardness 
numbers thus obtained with the Brinell and scleroscope 
hardness numbers shows that the Brinell method, as 
the hardness of the metal tested increases, gives lower 
figures than should be indicated, while the scleroscope 
gives figures which “ are far too irregular to allow of 
anything being said in their favour.’ The relation. 
ship between the impact-indent and the Brinell hard. 
ness numbers, except for metals of considerable 
hardness, is sufficiently distinct to enable the latter to 
be calculated from the former. 

Among the advantages claimed for the new method 
by the authors is the fact that it gives a scale of 
hardness, in inch-pounds of impact energy, which is 
uniformly divided throughout its length. In addition 
it eliminates all doubt as to the time during which the 
load should be applied, and the deformation which 
should be caused. These two factors seriously affect 
the value of the Brinell test. The question as to the 
maximum load which should be applied in taking a 
Brinell test is also eliminated by the impact-indent 
method. 








EXHIBITION OF SCIENTIFIC PRODUCTS. 


THE exhibition which opened on the 12th inst. at 
King’s College, London, under the auspices of the 
British Science Guild, illustrates in no mean way 
some of the achievements of the war period that 
have been the result of that practical co-operation 
between science and industry which has hitherto 
been a frequent topic of discussion, but has as fre- 
quently failed to lead to any definite development. 
The advent of the war and the sudden cutting off of 
supplies of essential raw materials or intermediate 
products from enemy countries suggested that the 
price which would have to be paid for the lethargic 
attitude of past years would be a heavy one. 
Fortunately, the response from both science and 
industry was immediate and resourceful, and the 
effective co-ordination brought about between research 
workers and manufacturers has in many directions 
yielded astonishing results, some of which are revealed 
in what has been aptly named the British Scientitic 
Products Exhibition. 

It has been too generally assumed that original 
scientific work was almost a prerogative of Germany, 
whereas the truth is that in purely scientific research 
of initiative quality Great Britain has been one of the 
pioneers. Our defect has been that we failed in too 
many cases to apply this research work to the 
solution of industrial problems. Under the stress of 
war and protected from conditions which too often 
strangled promising industries almost at their birth, 
the opportunity has arisen of proving the latent 
capacities of many of our scientific industries. The 
success which has been achieved in connection with 
the supplies of refractory materials, some branches 
of which were German monopolies, and the manner 
in which steel manufacturers organised themselves 
to solve the tungsten problem, are some examples of 
the original and painstaking efforts which have heen 
made by British scientists and manufacturers to rid the 
nation of the old dependence on foreign sources of 
supply. 

The exhibits are mainly designed to show the 
character of the progress which is being made in 
various directions. The section devoted to non- 
ferrous metallurgy gives an index to the important 
work which has been carried out in connection with 
the production of light alloys for the aircraft industry, 
as well as the progress which has been made in the 
creation of new branches of metal refining and in the 
die casting of alloys. Electrical engineering is 
somewhat inadequately represented, mainly by reason 
of the difficulties which * manufacturers have 
experienced in being able to provide apparatus for 
exhibition, owing to the insistent needs of war 
industries. 

A reminder is, however, given of the success which 
has been met with in replacing German-made 
magnetos—300,000 of which have been supplied by 
British firms for war service alone—and in the 
production of carbons for are lamps, which was also. 
largely, an enemy monopoly. The difficulty of making 
an adequate display applies to other sections of the 
exhibition, and particularly to the scientific instrument 
branch, in which there has been a_ considerable 
development during the past four years. Some of the 
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leading firms have, however, contributed to this 
section, and the exhibits sent by the National Physical 
Laboratory enable the progress which has been made 
in certain directions to be measured with a reasonable 
approach to exactness, An example of the kind of 
work which is being done by research workers in 
co-operation with manufacturers may be gathered 
from the statement on the experimental work which 
is being conducted in the gauge rectifying shop of the 
National Physical Laboratory, with the view of 
speeding up the manufacturing process and of 
obtaining an increased degree of accuracy. 

The exhibition reveals also what has been done in 
the re-awakening of the glass industry of Great Britain. 
The necessary research work has been carried out by 
the Committee of the Institute of Chemistry under 
Sir Herbert Jackson, the Optical Munitions Branch 
of the Ministry of Munitions, and the Department of 
Glass Technology in the University of Sheffield. 
It has led to the formation of the Society of Glass 
Technology, as well as the constitution of a number 
of new trade associations. The net result has been 
a revival of the glass industry and the securing of a 
position which is believed to be strong enough to 
enable our manufacturers to meet the competition 
of the German and Austrian industry, from which 
supplies of chemical and optical glass were formerly 
obtained. 

One of the most important sections of the exhibition 
is that devoted to chemical products and processes, 
and the exhibits demonstrate the substantial progress 
which has been made in this field in filling the 
deficiencies in the plant and material for the produc- 
tion of explosives, dyes, and drugs, and building up 
by careful laboratory experiment the formule for 
the complicated series of operations for the production 
of the intermediate products upon which the dye 
industry depends. Another department exhibits the 
advances made in the textile industry, both in 
worsted and cotton fabrics, as well as in the manu- 
facture of knitting machinery for the hosiery trades. 

The foregoing are some of the main features of an 
exhibition which, considering the difficulties that 
have had to be faced, makes on the whole a repre- 
sentative display, and which is understood to be only 
the beginning of the activities of the British Science 
Guild in this direction. The exhibition differs from 
the ordinary type, in that ne charge has been made on 
exhibitors for space, and that it is no sense a trade 
fair, the main intention being to educate the public 
as to the scientific and industrial strength of Great 
Britain, to make known the ready manner in which 
manufacturers have been able to adapt themselves 
to new conditions, and to emphasise the fact that, if 
scientific research is accorded its proper place, it is 
within our national capacity to meet, not only the 
needs of to-day, but the demands of the future. An 
exhibition which claims so high a mission should be 
cordially welcomed, apd will, we hope, be freely 
visited during the period of nearly four weeks that it 
will remain open to the public. 








OBITUARY. 
CHARLES HERBERT SCOTT. 


THe death took place on Friday last at Bryninawr, 
Pennsylvania, of Mr. Charles Herbert Scott, consulting 
engineer, of Gloucester. Mr. Scott, who was a member 
of the Institution of Mechanical Engineers, was an 
authority upon linoleum manufacturing machinery, 
and at the time of his death was visiting a firm of 
linoleum machinery manufacturers for the purpose 
of perfecting some of his latest patents. 

Mr. Scott was born at Lincoln in 1860. He entered 
the engineering profession as a pupil at the works of 
Galloways Limited, Manchester, and having served 
his articles stayed with the firm for two or three 
years, ultimately becoming its chief designer. He 
was afterwards with Yates and Thom, Blackburn, 
for whom he designed a great deal of rolling mill plant 
for the Sheffield steel works. He was also in France 
for three years, designing and supervising the erection 
of a large steel works. He went to Gloucestet about 
thirty years ago, and was the managing director of the 
late firm of Summers and Scott, the principal business 
of which was that of linoleum machinery designers 
and manufacturers. Mr. Scott designed many pump- 
ing installations for water and sewage, amongst them 
being the installation for the Gloucester Corporation 
at Newent, and a large installation in Mexico. His 
air compressors are also to be found in many of the 
principal shipyards, but it was in connection with the 
manufacture of linoleum that he was foremost. It is 
claimed that he was the only engineer in the world 
who undertook the entire equipment of a complete 
installation for the manufacture of all classes of 
linoleum, being himself the patentee of many of the 
machines necessary for the process. 


BRAMAH JOSEPH DIPLOCK. 





WE regret to have to record the death of 
Mr. Bramah Joseph Diplock, the inventor of the 
Pedrail, which took place suddenly on the 9th inst. 
Mr. Diplock was born on Apri! 27th, 1857, at Ranelagh 
House, Hurlingham. On his mother’s side he was 
descended from Joseph Bramah, the inventor of the 
lock and press. Although he had no early technical 


training, Mr. Diplock’s insight into things. mechanical 
was most remarkable. He first started investigating 
matters in connection with road transport some 
thirty-two years ago, and his first patent in connection 
therewith for a four-wheel driven road locomotive 
was taken out in 1893. Since then he had taken out 
some 100 patents in connection with transport 
machinery. Some of his leading inventions were 
discussed in our recent series of articles dealing with 
the evolution of the chain track tractor. 








LLOYD'S REGISTER AND ELECTRIC: WELDING. 


AT a meeting of the General Committee cf Lloyd’s 
Register, which was held yesterday, the reeommenda- 
tions of the Technical Committee, following the 
experimental work of the Chief Ship Surveyor, that 
electric welding should under certain conditions 
replace riveting in ship construction were confirmed. 
With the general technical question involved, as well 
as the experimental work, we shall deal more fully in 
@ subsequent issue, but a brief statement of the 
considerations on which the new regulations have 
been based will be of interest. 

The rules -have been devised on the results of 
experiments on_ electrically-welded joints, which 
included the determination of the ultimate strength 
of such joints and of the elastic properties, capacity 
to withstand alternating tensile and compressive 
stresses, such as are experienced by ships, and also 
chemical and microscopic analysis to determine 
whether a sound junction was effected between the 
original and added metal. 

The results of the test may be considered on the 
whole to be very satisfactory, and to justify the step 
taken by Lloyd’s Register in issuing the regulations 
now published. 

The regulations are divided into two parts; the 
first dealing with the system of welding and workman- 
ship, and the second with details of construction. 

Under the first heading attention is drawn to the 
necessity for ensuring that the electrodes used are of 
uniform and reliable quality, and that only skilled 
workmen are employed under supervisors of proved 
ability. When it is remembered that most of the 
failures and disappointments which have occurred in 
the use of electric welding have been due to a neglect 
of these elementary precautions, the desirability of 
these requirements will be apparent. The specifica- 
tion of the details of construction provide that all 
butt and edge connections must be lapped or strapped, 
the experience derived from the experiments having 
shown the greater suitability of these forms of joint. 
A complete fillet of welding is required to be fitted on 
each edge of the butts and landings of the shell, 
inner bottom and decks and the butts and edges of 
bulkhead plating. In the case of angie connections, 
such as of frames to shell, beams to deck and bulkhead 
stiffeners to plating a complete run of light welding 
is required at the heel of the bar with intermittent or 
tack welding at the toe. 

The rules are necessarily of a tentative nature, and 
will, no doubt, be modified from time to time, in the 
light of the experience which will be available after a 
few welded ships have been in service. They have 
been issued at the present time primarily with a view 
to giving builders some guidance as to the lines on 
which they should proceed, but the Committee will, 
as usual, be pleased to tonsider any alternative 
proposals that may be placed before them. Until 
such time as experience has been gained from the 
performance of vessels on actual sea service, the 
classification of electrically-welded vessels in Lloyd’s 
Register Book will be subject to the notations 
“* Experimental ”’ and “ Electrically Welded.” 








NAVAL NOTES. 





The Benedetto Brin Trial. 


In the course of the recent trial, at Rome, of 
four men accused of complicity in the blowing up of the 
battleship Benedetto Brin at Brindisi, in September, 1915, 
evidence was adduced which proved beyond all doubt the 
existence of an organisation, financed from Austria, and 
probably from German sources as well, the task of which 
was to destroy warships, arsenals, munition factories, &c. 
Very soon after the Brin was blown up, rumours of foul 
play came into circulation, but for reasons now obvious 
they were not encouraged by the authorities, who lost 
no time in instituting a searching inquiry. It has taken 
nearly three years to probe the conspiracy, but it is 
gratifying to learn that the men who actually carried out 
the work are to meet with just punishment. Whether the 
real authors of the plot—for the four men convicted were 
apparently humble instruments—can be apprehended, is 
more than doubtful, but it is certain that the Italian 
authorities will not rest until they have stamped out this 
hidden menace to the safety of their Fleet. The Benedetto 
Brin, though she was launched at Castellamare as far 
back as 1901, was a powerful and useful battleship, 
especially for service in the Adriatic. She was 4264it. 
in length, and displaced 13,214 tons. Her engines developed 
20,400 horse-power, giving a speed of 19.5 knots. Belleville 
boilers were fitted. Fora battleship the armour protection 
was light, being limited on the water-line to 6in., but the 
main gun positions had 10in. armour. Four 12in. guns 
constituted the main battery, in twin turrets. There 





were also four 8in., mounted at the angles of the redoubt, 
.and twelve 6in. Q.F. in a main deck battery, The Regina 





Margherita, a sister ship launched at Spezia in 1901, wax 
mined and sunk in the Adriatic in December, 1916. In 
August, 1916, the Italian Navy lost the Leonardo da Vinci, 
one of its finest all-big-gun ships, under circumstances 
suspiciously akin to those attending the Benedetto Brin 
disaster. According to the official account, a mysterious 
fire broke out in the vessel while she was lying in the har- 
bour at Taranto, and in spite of great heroism displayed by 
the crew, the flames reached the magazines. Hopes were 
entertained that it might be feasible to raise and repair 
this ship, but nothing has yet been made public as to the 
progress of the work. 


Losses by Internal Explosion. 


Most, if not all, of the belligerent navies have 
lost valuable ships by internal explosion, but only in the 
case of Italy has the result of an investigation into such 
a disaster been made public. The first case of this kind 
in the British Navy was H.M.S. Bulwark, a 15,000-ton 
battleship, which blew up at Sheerness in November, 1914. 
In July, 1917, the same misfortune overtook the battle- 
ship Vanguard, there being very few survivors. The 
Japanese Navy has suffered two serious losses by internal 
explosion. In January, 1917, the so-called “ battle- 
cruiser” Tsukuba was blown up at Yokosuka, and the 
21,400-ton battleship Kawachi was lost through the same 
cause on July 12th last. There is strong reason to believe 
that neither the German nor the Austrian navies have been 
immune from similar disasters, but we are not likely to 
get any definite information until the close of the war. 
Oddly enough, the French Navy, which in former years 
lost two battleships—Jéna and Liberté—by internal 
explosion, has had no corresponding loss during the war. 


Light Cruiser Armaments. 


TuE particulars recently given in these Notes of 
the new German light cruisers known as the ‘‘ Mannheim ”’ 
class have evoked much interest. As we pointed out at 
the time, it is impossible to obtain confirmation of the data 
then given, though they are believed to be substantially 
accurate. The most important feature of the new ships 
is their armament, for the suggested speed of 33 knots is 
by no means excessive nowadays. But so far as light 
eruisers of the pre-war period are concerned, we know of 
none which could stand up successfully against the 
Mannheim’s broadside of two 8.2in. and three 5.9in. guns. 
Nor would it be ‘easy to project an effective “‘ opposite 
number ” to this vessel without going beyond the dimen- 
sions consistent with the light cruiser ideal. Before the 
war, when the necessity of supplying heavier guns to 
cruising ships was already foreseen, the 7<5in. was 
considered by some officers to be the best weapon for such 
apurpose. It cannot properly be classed as a quick-firer, 
for the 200 lb. projectile is too heavy to be man-handled 
with facility. But though rapid fire is an important 
advantage in all cases, it is not the supreme desideratum, 
and several episodes during the war have shown that 
against strongly built cruising ships a limited number of 
heavier projectiles would probably be more effective than 
a hail of 6in. 100 Ib. shell. From this point of view the 
7.5in. has much to commend it, though its rate of fire 
might be less than half that of a well-served Gin. piece. 
But it isdoubtful whether the 7.5in. gun would bea really 
effective answer to the German 8.2in., which would 
presumably be 50 calibres or more in length, and fires a 
projectile 75 lb. heavier. 


Heavier Batteries Foreshadowed. 

Ir may be interesting to compare the Mannheim 
with a hypothetical vessel of the same class, which we may 
call the “‘ XX. Both are of approximately the same size 
and speed, and neither has any marked superiority in 
protection. Whereas the Mannheim has a main battery 
of two 8.2in. guns, ““X” has two, or perhaps more, 
7.5in. With good visibility, the German ship would have 
the advantage in range, and might hope to inflict serious 
damage on “* X ”’ before the latter’s guns could reply with 
effect. In speed of fire the Mannheim’s battery would 
probably be the superior, for her guns would be loaded 
mechanically, whereas the 7.5in. weapons in the “‘ X” 
would be served by hand. It may be noted here that the 
8.2in. guns in the “‘ Scharnhorst ”’ class were good for four 
rounds per minute; in the 1913 prize-firing, carried out in 
China, the Scharnhorst’s fore turret, containing two 8. 2in., 
discharged ten rounds in 68 seconds. The new 8.2in. model 
may be capable of a still higher rate of fire, just as it is 
certain to have greater velocity and range. It would 
seem, therefore, that a heavier gun than the 7.5in. is 
needed to deal faithfully with the “‘ Mannheim” class ; 
Two 9.2in. might be mounted in a fast cruiser of, say, 
7000 tons, but there would be very little margin left for a 
secondary armament. Light cruiser development seems 
to be approaching that point in ‘the international cycle 
which was reached about thirty years ago, when there was 
a tendency to give these vessels two heavy guns—Sin. in 
most cases, 9.2in. and 10in. in others—in association with 
an auxiliary battery of 4.7in. or 6in., the prototype beins: 
the Esmeralda, which afterwards became the Japanese 
Idzumi. 


A French Pre-War Design. 

APPARENTLY there are some French critics who 
favour a drastic reply to the growing power of light 
cruisers, in the shape of a large type of “‘ cruiser-destroyer.”” 
M. Gautreau recalls that, shortly before the war, M. Bertin 
drew up the main features of such a vessel, ‘* intended for 
work on ocean routes and for quick raiding operations, to 
excel all existing cruisers, and also able to have @ say, 
at extreme range, against super-Dreadnought battleships.” 
This vessel was to be armed with six guns of the largest 
possible calibre, mounted in turrets, together with a 
numerous secondary battery of 7.6in. guns. Belt armour 
was to be dispensed with, but there was to be a thick 
protective deck and the bows were to have vertical armour 
carried to a great height, in order to resist end-on fire, and 
to ensure the retention of speed after an engagement. 
M. Bertin éstimated the displacement requisite for a speed 
of 33.6 knots at 30,000 tons, and 35,000 tons for 35 knots. 
It is doubtful whether this project would have been 
approved, for the fighting value of such a vessel would be 
problematical, and its cost enormous. At all events, a 
cheaper antidote must be sought for light cruisers such as 

he “ Mannheim ™ class. 
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ELECTRICALLY-DRIVEN PRINTING PRESSES. 


By the courtesy of Morrison and Gibb, Limited, the 
well-known printers of Edinburgh, we are enabled to place 
before our readers the following particulars regarding a 
series of electric motors which has recently been installed 
for driving the printing presses at its works. The electric 
equipment was supplied by Bruce Peebles and Co., Limited, 
also of Edinburgh, which itself built the motors, the 





@ quad demy direct rotary lithographic printing machine, 
made by Furnival and Co., Limited, of Reddish and 
London, and known by the name of “ The Express.” It 
is designed to print, normally, at the rate of 1750 sheets 
per hour, although that speed can be exceeded. It has 
fast and loose pulleys, and is belt driven by a Peebles 
5 brake horse-power 460-volt continuous current semi- 
enclosed motor designed for a speed variation of between 
| 450 and 900 revolutions per minute. Fig. 2, page 140, 
| Shows four, and Fig. 4 two ‘‘ Wharfedale’ quad demy 




















Fig. 5—ROTARY LITHOGRAPHIC MACHINE DRIVEN BY 5-B.H.P. MOTOR 


necessary switch gear being furnished by the Igranic 
Electric Company, Limited, of 147, Queen Victoria-street, 
London, acting as sub-contractors. 


Three sizes of motors are illustrated. They have outputs | 
In some | 


of 5, 6 and 15 brake horse-power respectively. 
eases the drive from motor to press is by gearing; in 
others by belt, and examples of both types of drive are 
given in the illustration Fig. 5, and in Figs. 1, 2, 8 and 4, 


| printing machines, made by Wim. Dawson and Sons, 
Limited, of Otley, and designed to print at the rate of 
1800 sheets per hour. Each machine is driven by a 
Peebles 6 brake horse-power 460-volt semi-enclosed 
continuous current motor capable of a speed variation 
| between 800 and 1100 revolutions per minute. In these 
| cases the drive is by gearing. Fig. 3, page 140, represents 
a machine made by the Miehle Printing Press and Manu- 
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Fig. 6—CONNECTIONS FOR HAND-OPERATED 


on page 140. We may say, at the outset, that, of course, 
all motors, gearing and belting are provided with coverings 
which were temporarily removed to permit of the 
photographs being taken. Of the actual motors them- 
selves nothing much need be said, since they are all of | 
Bruce Peebles’ well-known direct current type.™ We may 
say, however, that they are shunt wound variable speed 
machines, and that they are provided with interpoles. 
In Fig. 5 and Fig. 1, on page 140, are given two views of 
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“INCHING ’’_ STARTERS 


facturing Company, of Chicago and New York. It is 
driven by belt by a Peebles 15 brake horse-power 460-volt 
semi-enclosed continuous current motor having a speed 
variation between 720 and 1050 revolutions per minute 
with 14 separate steps. The size of the machine is what 
is known as a 00000 Perfecter, and it is capable of printing 
at the rate of 1800 sheets per hour, each sheet being 
printed on both sides at one operation. 


motors which go to make up the equipment, but we may 
say that in all twenty-four motors were supplied, and that 
their outputs varied from 1 to 30 horse-power. 2 

The control gear of the motors is of two types, (a) hand. 
operated “inching” starters, and (6) push-button self. 
acting starters. An example of the first-named is shown 
in Fig 8, while a diagram showing its electrical connections 
is given in Fig. 6. In Fig. 8 the starter is shown with its 
iron cover thrown open so that a view of the internal 
arrangements may be obtained. They comprise an 
“ Tgranic ’? motor starting switch with automatic no-volt 
and overload release magnets, and a magnetically-operated 
main switch of the “‘ Clapper” type. As will be observed, 
there is no handle attached to the contact lever, but the 
operating handle which passes through the front of the 
cover, and is used for manipulating the starter when the 
cover is closed, is provided inside with a lever furnished 
at its extremity with a projecting lug which engages with 
and actuates the contact lever. The outside handle is, of 
course, insulated from the contact lever when it is in 
engagement with it, so that it is impossible for the operator 
to receive a shock. These starters, which, we may say, 
are protected by patent, are called “inching” startcrs, 
because, with then, the motors may be “ inched "’ forward 
as much as the work in hand may require by the simple 
method of alternately closing and opening the motor 
circuit in quick succession, so that the motor armature is 
only permitted to revolve a short distance each time and 
is not allowed to accelerate to its normal speed. With 
starters in which special arrangements to cope with this 
sort of treatment have not been made, such a practice as 
frequently opening and closing the switch might be 
exceedingly injurious, because—owing to the practical 
non-existence of a back electromotive force, since the 
armature does not reach a sufficient speed to produce one 
of any real value—a destructive are occurs when tho 
circuit of a shunt or compound wound motor is opened 
before the armature has attained a speed approximating to 
normal. This is particularly the case with a slow-break 
switch, such as that in a starter. The arc so formed is of 
a powerful character, which quickly burns-the starting 
contacts, and if frequently repeated soon destroys them, 
so that it is necessary to replace them. 

In the “ starter ’’ which is under consideration, however, 
this destructive action is prevented by transferring the 
function of circuit breaking to a magnetically-operated 
circuit breaker, which serves as a main switch, has a very 
quick break, and the contacts of which are protected by a 
powerful magnetic blow-out. The Igranic Company has 
called this device the “‘are preventing interlock.” By it, 
under all circumstances, the duty of circuit breaking is 
thrown positively on to the circuit breaker. Its main 


functions are to cause the slightest backward movement 
of the starting handle—that is to say, the least movement 
of the handle in a direction opposite to that used for 
starting—to open the motor circuit, and to prevent the 
closing of the motor circuit unless all the starting resistance 





Fig. 7—CONNECTIONS 





The foregoing give some representative examples of the 


is in circuit. 


It consists, generally, of a contact maker 
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FOR PUSH-BUTTON SELF-ACTING STARTERS 


attached to and moving with the starting lever, and 
arranged to rub on fixed contacts on the face of the starter. 
Tt controls the circuit of the operating coil of the circuit 
breaker, and it is so arranged that it makes electrical 
contact only when the handle is moved in the starting 
direction. The slightest backward movement causes the 
circuit breaker to operate and open the circuit. It is 
because it does not itself break the circuit that unlimited 
“inching” may be carried out without injury to its 
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contacts, which are not specially designed for circuit 
breaking purposes. The arrangement is such that the 
operating coil of the circuit breaker is subject to full 
voltage only when all the starting resistance is in the 
armature circuit. The result is that, should the breaker 
open—either in consequence of a backward movement of 
the starting handle or from any other cause—it can only 
be re-closed by returning the handle to the starting 
position and thereby reinserting all the starting resistance. 

It is claimed that a starting rheostat and circuit breaker 
interlocked in this manner will circumvent all ordinary 
mistakes in operation. With it the operator cannot 
damage the motor by endeavouring to start too quickly. 


—————_z—=_=*£_===—=EEE 


field resistance regulator adjusted to give the correct 
working speed. In one form of the starter this speed 
adjustment is made by means of a handle-knob, which 
projects through a hole in the cover. In this form it is 
shown in the left-hand view in the engraving, Fig. 9. 
This knob revolves a contact lever and also a numbered 
| disc. The small hole below the larger hole for the knob 
| Serves as a peep hole through which the numbers on the 
| disc may be observed, and the number corresponding with 
the speed required may be brought opposite to it. In cases 
where it is desire to keep the control of the speed in the 
hands of, say, the foreman, theform shownin theright-hand 
view is employed. In that case a much smaller hole is 
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Fig. 8--HAND OPERATED 


If an attempt be made to cut out the starting resistance at 
too rapid a rate, the overload device causes the circuit 
breaker to open and the operator can only close it again 
by bringing the starting lever back to the “all resistance 
in” position, and beginning over again. He soon learns 
by experience, therefore, that impatience avails nothing, 
and that the careful way is quickest in the end. These 
“inching ’’ starters are fitted to all the motors of 5 and 6 
horse-power. 

The 15 horse-power motor driving the Miehle machine 
is furnished with the other type of starter—the push- 
button control self-acting starter. Two examples of this 
apparatus, which vary only in minor_details, the general 


“INCHING? STARTER 


made in the cover, and, instead of the handle-knob, there 
is a square hole formed in the spindle carrying the resistance 
contact lever, this hole being made to receive a square 
key which can be inserted through the hole in the cover. 
Any required adjustment of speed can be effected in this 
manner without the cover having to be opened, the number 
on the dise corresponding to the desired speed being 
brought opposite the peep-hole. That done, nothing else 
is necessary ; the machine when started by pressing the 
push-button automatically running up to and keeping at 
the proper speed, 

When the operator presses the “start”? button, a 
magnetically-operated main switch or circuit breaker 

















Fig. 9—PUSH-BUTTON CONTROL SELF-ACTING STARTER 


arrangement of both being identical, are shown in Fig. 9, 
while the electrical connections are shown in Fig. 7. It 
may be explained, to begin with, that in it are two solenoids 
which are continually under electrical pressure, and that, 
im order to prevent over-heating, resistances are used in 
series with them. These resistances sometimes take the 


form of coiled wire or other similar arrangements and | 


sometimes of lamps. This explains why there are lamps 
at the top of the starters, and why there are more lamps in 
one case than in the other. 

This form of starter is under the control of two push- 


buttons—exactly like those used for ordinary electric | 


bellsa—one being for starting and one for stopping. 
Generally speaking, the starter itself is not touched by 
hand after its isolating switch has been closed, and its 


closes the motor circuit, thus energising the field at full 
strength, and at the same time exciting the solenoid seen 
in the centre at the upper part of the panel. The latter 
then commences to pull up the contact lever, with the 
result that the resistance in series with the motor circuit 
is gradually cut out. The contact lever can only move 
upwards at a predetermined speed, which can be arranged 
by adjusting an oil dashpot, the plunger of which is 
pivoted to one end of the contact lever. The rate of 
acceleration cannot, therefore, be interfered with by the 
operator. Me 

When the contact lever is nearing its highest position, 
it passes consecutively over four small contact studs 
which are connected to the adjustable field resistance, as 
| will be seen in. Fig. 7, so that the proper amount of 
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resistance necessary to. give the required motor speed is 
automatically introduced into the field circuit. An 
interlock is provided which prevents the “‘ Clapper” type 
main switch from closing except when the contact lever is 
in the lowest, or ‘all resistance in ”’ position, so that the 
motor circuit cannot be closed either with any of the 
field regulating resistance in circuit or with any of the 
armature starting resistance out of circuit. If the voltage 
fails, the ‘‘ Clapper” switch opens automatically and 
cannot be closed again, even should the electrical supply 
be resumed, until the contact lever has fallen to the 
lowest position, and thereby reinserted all the starting 
resistance and cut out all the field resistance. Pressing 
the ‘“‘ stop” button opens the circuit of the operating coil 
of the “Clapper” switch, which in its turn opens the 
motor circuit. The double-pole isolating switch seen in 
the left bottom corner of the left-hand view in Fig. 9 
is hand operated, and when it is open, it not only opens 
the motor circuit but also the control circuits, so that 
not only is the motor “‘ dead,” but the control panel as 
well. This isolating switch is interlocked with the door 
of the control panel in such a manner that it cannot be 
closed while the door is open, nor can the door be opened 
without first opening the switch. 

The makers claim that by these arrangements they have 
secured what is an absolutely “ foolproof ’’ equipment for 
the control of printing presses. It permits of unlimited 
“inching ” by simply pressing the starting and stopping 
buttons alternately in quick succession, and such “ inching” 
does no damage because the circuit is always opened and 
closed by the circuit breaker, which is furnished with a 
magnetic “ blow-out.” The motor cannot be started too 
quickly, nor can the operator protract the starting period 
unduly. Moreover, the motor cannot be started with a 
weak field, nor can the field regulating resistance be cut 
into circuit too quickly. 

As regards the uses to which some of the other Peebles 
motors are put in these works, we may say that a 20 brake 
horse-power machine is employed in driving by line 
shafting a number of separate printing machines which 
vary in size from small “ Jobbers” to “‘ Quad Royals.” 
A 30 brake horse-power motor also drives a line shaft 
which operates folding and guillotining machines and, 
in fact, all the other machines in the binding department, 
in addition to two electric hoists. 

In conclusion, it is worthy of note that prior to the 
installation of the electric equipment, the works were 
driven by a modern and efficient steam engine plant, 
which was in excellent running order. Messrs. Morrison 
and Gibb, however, were persuaded that the conversion 
to electric driving was absolutely necessary if they were 
to keep their large printing business abreast of the times. 
They therefore scrapped the engine plant, though the 
boilers are still retained for heating purposes. We 
understand that the change over to electric driving has 
proved to be eminently satisfactory, and that no trouble 
whatever has been experienced with the motors. 








A NEW TYPE OF CENTRE DRILL. 


WE have received from Fry’s (London), Limited, of 
46, Upper Thames-street, E.C. 4, a sample of a new 
patented centre drill of the type illustrated in the accom- 
panying engraving. The idea involved is that the body 
portion carrying the countersinking cutting edges should 
be made separate from the parallel drilling portion, so that 
the latter might be easily replaced, should it be broken, 
by cutting off a suitable length from a piece of stock and 
grinding the point. The body portion is supplied either 
single-ended, as at E, or double ended, as at G and B, so 

















EXAMPLES OF CENTRE DRILLS 


that should the countersinking edges’ be damaged, the 
tool can be made good again by reversing the centre 
portion. The drill is held in the body portion by means 
of a small grub screw sunk flush into the metal of the body. 
The hole in which the drill is accommodated is tapped 
throughout its length to receive a small threaded rod, 
whereby the drill may be fed forward when wear renders 
such an adjustment necessary. This rod is like the 
parallel drill, fixed in place by means of a grub screw. It 
will be seen that by making the drill thus in two parts 
several advantages are secured. Among these, not the 
least is the ease with which by removing the parallel 
drilling part the countersinking portion may be re-ground, 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Advance in Staffordshire Iron Prices. 


THE Staffordshire iron trade now knows the 
result of its negotiations with the Ministry of Munitions 
for an advance in manufactured iron prices following upon 
the late accumulated items of advance in costs of mill and 
forge production, and the outcome is fairly satisfactory. 
An advance of 17s. 6d. per ton has been conceded in 
* Crown” bars, and £1 per ton in Staffordshire marked 
bars. This brings the official maximum to £14 15s. net 
f.o.t. at makers’ works for the former, and £17 net at 
makers’ works for the latter. At the same time the 
“extras”? on “Crown” bars have been advanced 10s. 
per ton, best quality bars now carrying an extra of £1 per 
ton, instead of 10s., best best £2 instead of 30s., and triple 
best £3 instead of 50s. per ton. On marked bars the 
“extras” have, it is understood, been doubled, and so, 
too, have the * extras ”’ on sections, angles and flats of 
* Crown ” quality, except rounds and squares of between 
3in. and 4in., which are unaltered. Makers of nut and 
bolt bars, which are not subject to the “ control,” have 
increased their prices in correspondence with the new 
official rate. The new price for this extensive class of 
iron becomes £15 5s. delivered to consumers in the 
district, instead of £14 8s. to £14 10s. per ton, as formerly. 
All the new prices of all descriptions are retrospective to 
August Ist. The advances conceded by the Ministry of 
Munitions are regarded with satisfaction, not only because 
they restore a profit to makers, but as disposing of a 
suggestion that the matter should be adjusted on the 
subsidy system already applied to pig iron. The finished 
iron trade has all along objected to this, and the system 
has aroused still greater opposition on the part of the 
operative section of the Midland lron ‘Trade Wages Board, 
because of the interference with the automatic settlement 
of prices by means of the sliding scale. Apparently the 
authorities have yielded to the strong representations 
made by both sections of the wages board, and have 
abandoned any intention of extending the subsidy system 
to include mill and forge products. 


Increase in Marked Bar and Boiler Plate Prices. 


The most significant increase in the above series 
of finished bar iron prices is, of course, that in Staffordshire 
marked bars. This is the twelfth advance which has taken 
place in marked bars since the outbreak of war, when they 
were selling at £8 10s., just half the present price. More- 
over, when the preceding advance took place in January 
last. the discount of 2} per cent. previously allowed was 
abolished. It should also be noted that £17 is the 
maximum price f.o.t. at makers’ works, buyers having to 
bear the cost of carriage. The new prices for boiler plates 
to-day are understood to be as follows :—Ordinary 
qualities, £18 10s.: best, £19 10s.; double best, £20 10s.; 
and treble best, £21 10s. per ton. 


Reduced Iron Production. 


The reduced manufactured iron output revealed 
in the return of the Midiand Iron Trade Wages Board for 
the months of May and June, to which I called attenticn 
last week, is regarded with some anxiety. Over the 
seventeen firms selected for the purpose of regulating 
wages, the drop is about 3000 tons. Thisaverage, spread 
over the seventy odd firms associated with the Board, 
represents a considerable tonnage. The decline is attri- 
buted to a multiplicity of causes, chiefly shortage of 
puddlers, due to the demands of the military authorities. 
and insufficient supplies of puddled bars and coal. 


Pig Iron Trade. 


Small lots of pig iron are on offer. The smelters 
have no supplies, however, and they represent the fuel 
supply as a subject of great anxiety. The output during 
the holiday interregnum will be very quickly absorbed, 
owing to the leeway which had to ke recovered. 


The Steel Trade. 


The extension and stiffering of the control of 
steel are likely contingencies. There is a distinctly easier 
tendency in the market. Sheet bars are not now fetching 
the outside prices which were acquiesced in as an inevitable 
result of the stringency and imperfect control which 
formerly prevailed. The mills are now able to get supplies 
of billets through official channels at th: £10 7s. 6d. 
maximum, and there has been a consequent fall in bar 
prices. There is enough business pessing this week to 
afford a reliabie gauge of the position, but it is apparent 
that the tightening of the official grip means a ckunge in 
tke outlook. j 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


__ ‘THERE is not any serious change in the general 
condition of the iron and metal markets, but there is some 
expectation of further changes, and the fecling is unsettled. 
The successful progress of the Alliedattack suggests to some 
people that the end of the war may be nearer than was 
formerly thought possible, but this sanguine hope is not 
yet shared by many—just now at any rate. There is no 
prospect of any slackening in the demand for iron and 
metal for the construction of war material, and that is 
what cor.cerns the markets. 


Metals. 


: The only meta! of inunediate market interest is 
tin. We have here a market hampered by all sorts of 


result all sorts of curious differences in value are witnessed. 
It isa rather suggestive circumstance that the result of 
interfering with the British merchants, who were accus- 
tomed to supply America with tin, has been an enormous 
appreciation of the value on that side. Apparently 
American tin-plate works are paying £450 to £460 per ton, 
while tho price here is under £400, The value of laissez 
faire was never more strikingly shown, and one hopes the 
lesson will be taken to heart by those who aiways think 
they can improve things by meddling. Copper and spelter 
prices are unchanged. Old metals of reliable quality and 
convenient shape are in request, and the prices are still 
very considerably below the cost of the same mixtures 
when made from new metal. 


Pig Iron. 


The views taken with regard to the August output 
of iron in the Cleveland district are confirmed by recent 
reports, and it is getting clearer that the make of iron there, 
and particularly of foundry iron, is to be less in August 
than in previous months. Various causes are contributing 
to this result, but probably the more serious are the shortage 
of labour and of fuel. Of course, any hitch in the working 
of a blast-furnace is apt to lead to the lowering ef the 
quality of the iron, and so the output of the good qualities 
suffers first. There have been large allocations for delivery 
in August, but there is less guarantee than ever that these 
allocations can be satisfactorily placed. Naturally, the 
holders of B and C certificates will suffer first, but it is by 
no means clear that enough foundry iron will be available 
for the holders of A certificates. No doubt Lancashire will 
have to do with much less Cleveland iron in the 
Northern districts, and this at a time when it is extremely 
difficult. to get anything like a full supply of Derbyshire 
iron. The searcity of furnace coke may perhaps be partly 
accounted for by the delay in raising the price. A teeling 
that the price is not right or fair is very apt to check 
business, and it acts even when the Government has taken 
hold of prices, and the seller must accept what is fixed if 
he sells at all. This feeling has been noticed before in 
other departments of the trade, but apparently the 
authorities do not know of its existence, or believe that it 
ean be safely ignored. Sellers of foundry iron here still 
quote nominally Derbyshire No. 3 at 98s. 8d. per ton 
delivered in Manchester, and for North Staffordshire 
102s. 6d., but they cannot offer very much, and have 
trouble in keeping regular customers satisfied. Very little 
of this iron can now be spared for buyers who have not 
certificates for urgent war work, and the same may be said 
of Scotch iron, which is really more difficult to buy. There 
is a little No. 1 Midland iron to be bad now and then, but 
the supply of this, too, is small. 


Finished Material. 


The demand for finished iron and steel is still 
much in excess of the supply, and one does not see that 
the putting up of the price of Lancashire bars has had any 
effect in reducing the eagerness to buy. Apparently 
consumers do not care what they have to pay so long as they 
can get the iron’ within a reasonable time. Small lots of 
steel made from discard material occur at intervals, and 
are immediately sold at full prices. 


Serap. 

There is a certain feeling of quietness in the 
scrap market, as though the trude were declining, but this 
is not at all the case. Probably some classes of scrap are 
not used up so quickly during the hot weather, and other 
kinds are quiet because dealers do not want to offer them. 
This is certainly the case with heavy steel scrap, which is 
worth a good deal more than the official limit of 105s. per 
ton on trucks : but time passes and nothing is done to alter 
the limit. It is about two months now since dealers have 
been talking of the necessity of raising the official price. 
In heavy wrought scrap there is a real scarcity, as not so 
much is made now as was the case earlier. It would be 
fair to raise the price by 10s. per ton to correspond with the 
price of finished bar iron, but one doubts whether this 
would bring a better supply into the market. Good 
machinery cast scrap is quoted at £6 10s.,and sometimes at 
£6 12s. 6d., delivered free to a buyer's station, but the 
present demand for it is net very keen. Common cast 
scrap can he bought at £6 to £6 5s. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The demand for hematite pig iron is maintained 
at the same high level as has prevailed for some con- 
siderable time. On local account steel makers and other 
users are pressing for big deliveries of metal, and thus a 
heavy tonnage is consumed in the immediate vicinity of 
the blast-furnaces. On ‘outside account the demand for 
high grade iron is as brisk as ever, and this is likely to be 
the case for some time to come from present appearances. 
There is no change to note in the total make of the district, 
but it is evident that a much fuller output of iron could 
readily be disposed of. This is one of the problems that 
has had to be tackled for a very long time, and its solution 
is difficult. Prices are steady at the full maximum rates, 
with parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton, and special brands at 140s. per ton, both f.o.t. 


Iron Ore. 


All through the district there is a busy state of 
affairs in the hematite iron ore trade, and a good tonnage 
is being raised, certainly sufficient to keep the existing 
number of furnaces in active operation, but a further 
supply is urgently needed. Foreign ores are in steady 
request, and supplies are coming to hand nicely. 


Steel. 


In the steel trade the whole of the avail- 
able plant is again busily engaged. Semi-products 
claim most of the attention, and a high output is 
being registered at the works. Billets are at £10 7s. 6d. 
to £11 per ton. For steel shipbuilding material 
there is a constant demand on local as well as home 
account, and ship plates are at £11 10s, per ton, with boiler 
plates at £12 10s, per ton. Rails are quiet, with heavy 


sections at £10 17s. 6d. to £11 per ton, and light rails at 





restrictions, but in the East the markets are free, and asa 


£14 to £16 per ton, heavy tram sections being at £14 to £15 
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per ton. The steel foundries are full of work. Ship. 
builders and engineers got to work again on Monday aiter 
the annual holiday. They have to face a big prograinme 
of work in all departments. 











Fuel, 

There is a brisk demand for steam coal, which js 
quoted at 32s. to 33s. 6d per ton delivered, and house coal 
is at from 34s. to 43s. 4d. per ton delivered. For coke the 
demand is active, with East Coast sorts at 39s. to 41s. 34, 
per ton delivered, and Lancashire sorts at $7. 6d. per ton 
delivered 








SHEFFIELD. 
(From our own Correspondent.) 


Training Disabled Soldiers. 


A Goop deal of interest is being felt in this district 
in the new semi-State scheme for the training of disabled 
soldiers in engineering departments. The conditions 
definitely laid down, and the substantial inducements held 
out to a man to persevere in the course of training will, 
it is to be hoped, change the whole aspect of the question, 
for, it must be admitted, that hitherto employers have 
been rather chary about expecting much from discharged 
men. Some of the latter, perhaps, have been a little 
inclined to exaggerate the consideration which ought to be 
shown to them in an ordinary works, and the employers 
may have been too prone to put that down as the 
characteristic of all silver badge men. In any case, there 
has been a general feeling that discharged soldiers were not 
so amenable to the discipline of a factory as they were in 
pre-war days. The trouble, of course, all arose out of a 
little misunderstanding of the actual situation, and the 
new schemes has every appearance of being capable of 
clearing the air to the advantage of everyone concerned, 
It is, indeed, regarded as a piece of very promising 
reconstructional machinery, and let us trust that those 
who are to run the machinery will be the very best men 
for the work, which is important. Then there is the 
question of disabled officers—in some respects an even 
more difficult problem. This question has been raised 
locally just recently, with the result that the Vice- 
Chancellor of Sheffield University has gone out of his way 
to explain the position, “‘Jt may be of interest,” he 
writes, ~ if L point out that the Sheffield University was the 
first to provide courses of training for wounded officers. 
We have given, during the past year, courses of instruction 
to 119 wounded officers in the department of metallurgy, 
including iron and steel and the non-ferrous branches of 
that department, and to thirty-three in the department of 
engineering. Those taking the courses in metallurgy 
receive appointments under the Ministry of Munitions 
and the Ministry of Labour, and those taking the engineer- 
ing course secure positions under the Air Board. This 
work is still proceeding, and the courses are continuing in 
both departments during the vacation. Special instruction 
is also being given in lamp working, in the department of 
glass technology, to discharged soldiers, and arrangements 
have recently been made with the Ministry of Pensions to 
offer specially prepared courses for wounded men desiring 
to enter the building trades.” In view of the enormous 
amount of building which will have to be commenced as 
soon as the war is over—and perhaps before—the last- 
mentioned plan seems very hopeful, and Dr. Ripper 
thinks there is no doubt that applications from other trades 
will be made to the University authorities, who are willing 
to offer facilities for training in any direction within the 
limits of their resources, in conjunction with the Minist ry 
of Pensions. There is, too, a local movement for equipping 
discharged soldiers fot becoming useful members of the 
printing trade. 


A Whitley Scheme Weakness ? 


Speaking of reconstruction, my attention has 
just been drawn to something which at first glance looks 
like a rather remarkable weakness in the joint industrial 
councils being set up under the Whitley scheme. Se far, 
only three councils have been definitely completd, the 
third consisting of the silversmiths and the group of trades 
to which they are allied, so that if the suggestion really 
has something in it there should be an opportunity to put 
the matter right before anything further is done. This 
third joint industrial council affects one of Sheffield’s oldest 
industries, but whilst the employers are represented on it 
to the extent of seventeen members—covering London, 
Birmingham and Sheffield—and the trade unions concerned 
to the same extent, there is not the slightest representation 
on the council of managers and the higher members of the 
administrative and clerical staffs. I know, as a matter 
of fact, that these men are unrepresented, and as the 
constitution of all the ‘* Whitley ” councils will be virtually 
identical, there seems to be a danger of overlooking, 
throughout the industrial system, a body of men occupying 
important positions who should be assured of representa- 
tion. In the Sheffield case quoted there is in existence a 
Silversmiths’ Staffs Guild. It is not a trade union, but 
was formed for improving the status, knowledge and 
usefulness of managers and administrative staffs generally. 
Yet this body was never once consulted in any way about 
the constitution of the joint industrial council, in the 
deliberations of which it will consequently have no voice. 
Its members are, generally speaking, managers—that is, 
they are not employers, but in the event of a strike or ot 
any trouble between the employers and employees they 
are expected to—and, of course, invariably do—stand 
loyally by the former. For that very reason, whilst they 
are not employers, but representatives of them, they are 
outside the pale of the trade unions, and under the Whitley 
scheme they appear to be outside the pale of everything. 
There may be a good answer to all this. I hope there is. 
But, should the contrary be the case, is it not a point that 
should be adjusted bafore any “more joint industrial 
councils are formed? ‘Surely the position of trusted 
managers and other administrative officers should have 
definite consideration ? In the case of the silversmiths, 
there is, as already shown, a representative body actually 
in existence, desiring a voice on the council, but having 
none. In instances which may yet come to be dealt. with, 





it may be that managerial staffs in given industries, or 
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oups of industries, will have to band themselves together 
for the purpose of representation on the councils. But 
that, by some means, they should be represented seems to 
my mind to be beyond question. 


The Moulders’ Strike. 


In the course of my previous letter I mentioned 
that the strike of moulders had not been without its 
compensations, in the way of clearing off accumulations of 
work. Whilst that is perfectly true, everyone will be glad 
to see an end of the trouble, which ought never to have 
occurred, and would not have done so if the men had not 
taken up such an entirely selfish standpoint. However, 
as | write, there are excellent prospects of the dispute 
being amicably settled. During the holiday week—which 
fell very conveniently—-negotiations conducted between 
the two sides and Government representatives brought an 
early settlement clearly within sight. Steps taken last 
week by the Labour Department of the Ministry of 
Munitions and the Labour Ministry resulted in a mass 
meeting of the men on Sunday morning, at which the 
Emergency Committee of the lronfounders’ Society and 
the officials of the men’s union were present. The case 
for the National Council of the union was presented by 
Mr. Arthur Henderson, who advanced a number of 
suggestions which, if acted upon, might, he thought, 
result in a settlement, permitting work to be resumed in a 
few days from then. A conference was, as an outcome, 
arranged for the Tuesday morning, to be presided over by 
Sir Thomas Munroe, of the Ministry of Munitions, on terms 
of reference to be submitted to the employers and workmen 
by the Government departments concerned, final arrange- 
ments for the conference being made at an informal 
meeting with Sir Thomas Munroe on the previous day, at 
which representatives of the employers and the men’s 
union were present. The whole of these arrangements 
were submitted to a mass meeting of the men on Sunday 
night, when a feeling of hopefulness prevailed that the 
strike would soon come to an end. 


LATER. 


The moulders have returned to work. Meanwhile, 
negotiations are being continued for a settlement of the 
differences which caused the strike. It is expected that a 
mass meeting of the men will be held on Sunday morning, 
when a statement regarding the outcome of the conferences 
held this week between the two sides, with representatives 
of the Government, will be made. 


Round the Works. 


It was Tuesday before work had been fully 
resumed in this district, the streets on the Monday being 
literally crowded with men and women making the most 
of the remaining hours of this remarkably long August 
holiday. The break has enabled a good many overdue 
repairs to be effected to plant: and machinery, and there 
is a growing hope that before another holiday is due the 
war may have been brought to a successful conclusion for 
the Allies. Some departments, however, took only a 
week-end holiday, owing to the pressure of the Government 
for certain material, such as the steel parts of aircraft. 
In that direction very important work is in hand for 
crank shafts, the output of which is now probably larger 
from Sheffield than from any other centre, a considerable 
amount of the work being dispatched machined ready for 
immediate use, though in some cases the machining is 
done at outside branches of Sheffield works. Steel 
requirements for the shipyards continue to be heavy, and 
no slackening in those departments is expected. Agri- 
cultural implements, too, are in strong demand, and so are 
steel rods for reinforcing purposes. The amalagmation 
of the Lincolnshire engineering firms of Ruston, Proctor 
and Co. and Richard Hornsby and Sons is now complete, 
the new name of the joint concern being Ruston and 
Hornsby, Limited. There are several new steel laboratories 
completed, or under erection, one of the most interesting 
being that for Samuel Osborn and Co., at their Clyde 
Works here. There is no appearance yet, in spite of the 
pessimists, that oversea business has gone spark out. 
The most recent transactions include steel for Kobe, Rio, 
Toronto, Santander, Madrid, Montreal, Punta Arenas, 
Yokohama, Bangkok, and Iquique; tools for Buenos 
Aires, Calcutta, Rio, Port Elizabeth, Madrid, Havana, 
Melbourne, Rosario, and Salisbury; springs for Rio; 
cutlery for Demerara, Rio, Santos, Mombassa, Nairobi, 
Montreal, Kilindini, Trinidad, Pernambuco, and Havana ; 
sickles for Santos, Talcahuana, and Coquimbo ; files for 
Calcutta ; sheep shears for Johannesburg, Melbourne, 
Punta Arenas, Natal, Sydney, Santa Cruz, and Buenos 
Aires ; agricultural implements for Melbourne ; wire for 
Singapore ; and steel castings for Lisbon. 


Iron, Steel, and Coal. 


The iron market has barely got into swing again 
after the holiday, though almost all prices are nominal. 
This remark applies particularly, perhaps, to Crown bars, 
the figure for which, at makers’ yards, has just been raised 
by 17s. 6d. per ton to £14 15s. This price, which is, of 
course, for ordinary, compares with £8 5s. just before the 
war broke out—an advance of £6 10s. per ton—but then 
how many makers are producing ordinary ? Most of the 
output is now “best” and “‘ best best,” for which the 
official maximum allows extra advances of from 19s. to 20s., 
and from 30s. to 40s. per ton respectively, so that the 
new quotation for ordinary has very little meaning to the 
consumer, who- finds himself compelled to buy * best.” 
Chat fact reminds me of a rather amusing incident that 
occurred in this district many years ago. A principal was 
asked by one of his staff what the difference was between 
‘ordinary ” and ‘ best” Crown bars. The answer given 
was “ 10s, per ton.” Since then the position seemingly 
has not changed, forit would take a “sharp ’un” to define 
the material difference between the two qualities. At all 
events, for all practical purposes, quotations for Crown 
bars appear hereabouts to commence at “ best.” As to 
the actual advance, there seems a little question as to 
what, other circumstances considered, it really amounts to. 
It is understood that a few Sheffield firms are now 
‘onsuming more basic iron, though generally it is bought 
for use at branch works in outside districts. Most of the 


basic matérial made in North Lincolnshire, however, is 
Boing north or to South Wales. All deliveries are under 





allocation, and where, as in.the case of Derbyshire iron, 
say, no such restriction prevails, makers appear to be 
unwilling to deliver under anything less than “A” 
certificates. Hematite is, perhaps, a little tighter than of 
late, but commercial steel is easier, and some makers, for 
the first time for-a long period, are quoting. In the fuel 
market, the fact that most of the steel works were closed 
down all last week, whilst the colliers restricted their 
holiday to a day or so, has relieved things to some extent, 
though not as much as might have been expected. 
Contracts everywhere are still badly in arrears and home 
deliveries, even to railways, are being cut down. Gasworks 
are having to look round corners for necessary supplies, and 
coking slacks are very scarce. Blast-furnace coke is in 
strongdemand. .The nominal quotations are for steams :— 
Best South Yorkshire hards, 23s. to 23s. 6d.; best 
Derbyshire, 22s. 6d. to 23s.; seconds, 21s. 6d. to 22s.; 
cobbles, 21s. 6d. to 22s.; nuts, 21s. to 22s.; washed smalls, 
18s. 6d. to 19s.; best hard slacks, 18s. 3d. to 18s. 9d.; 
seconds, 17s. 9d. to 18s. 3d.; soft nutty, 17s. 6d. to 18s.; 
peas, 16s. to 16s. 6d.; and small slacks, 13s. to 14s. 
House fuel: Branch, 27s. to 27s. 6d.; best Silkstone, 
23s. 6d. to 24s. 6d., all per ton at pits. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


NOTWITHSTANDING the lessened requirements of 
many of the works, owing to the holidays, the demand for 
Cleveland iron, particularly foundry qualities, considerably 
exceeds the available supply, and deliveries are again falling 
into arrears. A variety of causes combine to retard 
deliveries. There is not sufficient labour available to lift 
iron from stock, or to load trucks, and the current output 
is adversely affected by the scarcity of fuel, the irregular 
working of the furnaces, and the consequent turning out 
of relatively larger quantities of forge as compared with 
foundry qualities. This being the position many users are 
only able to get a portion of their allocations arranged, 
makers declining to book more than they will be able to 
deliver during the currency of the permit. Fortunately, 
however, most consumers are fairly comfortably placed, 
and with the works’ holidays coming on local foundries 
particularly are not likely to be inconvenienced. There 
are expectations of a big autumn demand, and whilst 
transactions are limited to the current month’s needs, 
business is fairly active in forge iron for forward delivery, 
even to the end of the year. Tne export position is un- 
changed, shipments to France being well maintained. 
Prices are still unchanged, and it is now the general opinion 
that the rearrangements occasioned by the higher cost of 
fuel will take the form of an increased subsidy to the iron- 
masters, and as any advance in price would have to be 
retrospective, involving endless trouble to the trade, this 
solution is generally accepted. For home use No. 3 
Cleveland pig iron, No. 4 foundry, and No. 4 forge are 
95s., end No. 1. 99s.; whilst for export No. 1 is 124s., and 
the other qualities 119s. per ton. 


Hematite Pig Iron. 


The steady pressure for hematite on home account 
continues, but consumers’ day-to-day needs are being 
adequately met. Small shipments are also going forward 
to France and Italy. A few outstanding licences for 
hematite for Italy, which remain in the hands of merchants, 
are still being honoured, but no new permits are being 
issued, and further shipments are being arranged direct 
through official channels. The home maximum price of 
mixed numbers is 122s. 6d., and the export price 147s. 6d. 
f.o.b. 


Furnace Coke. 


Coke supplies show no improvement despite the 
increasing urgency of the demand, and it is with difficulty 
that the works are being kept going. Good medium 
furnace kinds readily realise 35s. 6d. delivered at the 
works. 


Manufactured Iron and Steel. 


Whilst the works in this district producing 
finished material are still very busy, and in fact busier, 
perhaps, than they were a few months ago, the position on 
the whole is somewhat easier than it has previously been. 
This is accounted for in a large measure by the fact that the 
works on the North-East Coast, which have been so largely 
devoted to the output of shipbuilding material, are now 
well ahead of all requirements in that department, and are 
in a position to deal more effectively with the big arrears 
ot other work which have accumulated. Some little 
difficulty exists in connection with the coal supply, and 
unless a satisfactory solution can be arrived at, it is feared 
that steelmakers will be unable to maintain the present 
heavy output. ‘I'he August holiday stoppage in Cleveland 
and on Teesside, which commences on Saturday, will be of 
the usual length at most of the representative works, 
namely, a week. ‘The old-time policy of finishing up as far 
as possible, and sending out all the work on hand prior to 
the shutting down for the holidays, still holds good, and 
this is being done. Export trade continues to be limited 
to some small shipments to France and Italy, although the 
present rate of production would quite warrant a little 
development in this direction. . The principal quotations 
for home trading are as follows :-—Steel ship plates, jin. 
and upwards, £11 10s.; 5/jin., £11 15s.; fin., £12; under 
jin. down to 3/,in.. £14 10s.; under */,gin. down to jfin.. 
£16; under }in. down to 3/,in., £17; steel boiler plates, 
£12; steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 64.; iron ship rivets, £21 ; 
common iron bars, £14 15s.; best bars, £15 15s.; double 
best bars, £16 15s.; packing iron, £13 10s.; packing iron, 
tapered, £17: iron ship angles, £13 15s.; steel hoops, 
£17 10s. to £)8 10s.; sheets produced by steel re-rollers, 
above 3/;gin. thick, £16 ; #/,,in. thick and under to 16 gauge, 
inclusive, £16 10s.; under 16 gauge to 20 gauge, £17 ; under 
24 gauge to 26 gauge, £18; steel rounds, squares, Xc., 
£12 10s. The following are nominal quotations for export : 
Common iron bars, £17 17s.; best bars, £18 5s.; double best 
bars, £18 12s. 6d.; packing iron, £15 10s.; packing iron, 


tapered, £19 ; iron ship angles, £15 to £15 10s.; iron ship 
rivets, £23 ; steel bars, basic, £16 10s. to £17 10s.; steel ship 
plates, £15 ; steel joists, £13 10s.; steel hoops, £19 to £20 ; 
steel sheets, singles, £20 ; stee] sheets, doubles, £22 ; stec! 
strip, £17 10s. to £18 10s.; heavy steel rails, £12 5s. to 
£13 5s. 


Scrap. 

Considerable difficulty is still experienced in all 
departments of the scrap trade in meeting requirements. 
There seems to have been a rather better circulation ot 
heavy wrought iron scrap recently. Still, the demands upon 
dealers are much greater than can be met, and it is feared 
that an increasing scarcity in this important material will 
be witnessed during the next few months. The scrap is 
not being made at the normal rate either by working in 
iron or by scrapping of machinery. The supply of cast 
iron borings is far below the demand. and 82s. 6d. can be 
generally realised for any quantities that are obtainable. 
The demand for steel scrap was never greater, and con- 
sumers are reported to be bare of stocks. Prices are 
unchanged. 


The Coal Trade. 


The coal trade maintains a decidedly strong tone 
generally, and on the open market inquiries for every grade 
of coal and coke are numerous and pressing. The collieries 
throughout Durham and Northumberland are well 
stemmed, and on the whole tonnage is turning up regularly, 
while work at the pits continues favourable, the men 
working good time, and the output per man being rather 
better than for some time past. The requirements of the 
Allies, home works, and the Government are exceptionally 
heavy, and the prospects of neutrals obtaining supplies 
are confined to the minimum official allowances, and these 
are fully disposed for many weeks ahead. The only other 
opportunity of getting additional supplies is when stemmed 
vessels fail to turn up at schedule time, thus throwing odd 
cargoes on the market. But merchants to secure them 
must be in the favourable position of having waiting 
tonnage. Notwithstanding the great scarcity, however, 
merchants persist in pressing orders on the market for 
neutrals, and indicate full recent values based on 75s. for 
best steams, 70s. for Tyne primes, 65s. for seconds and 
North Northumberland steams. Shipments of Blyth and 
Tyne smalls are heavy, and quotations are firmer at 40s. 
to 45s. Gas coal of all descriptions, also peas, nuts, ancl 
coking coals are fully taken up officially, neutral export 
supplies being totally unobtainable. The bunker coal 
position is very firm. Ordinaries are at 47s. 6d. to 50s.; 
bests, 55s.; superiors, 55s. to 60s.; and screened 70s. 
The coke supplies are still very short, and shipments are 
seriously curtailed. Best beehive and patent oven are at 
65s. fully. Gas coke is 45s. to 47s. 6d. The quotations 
are exclusive of merchants remuneration. The minimum 
quotations for the Allies are as follows :—Best Blyth 
steams, 37s.; Tyne primes, 36s. 6d.; Tyne prime smalls, 
27s. 6d.; second steams, 32s. 6d. to 34s.; North Northum- 
berland steams, 34s. to 36s. 6d.; North Northumberland 
smalls, 25s. to 27s. 6d.; Blyth smalls, 27s.; smithies, 31s. to 
32s.; peas and nuts, 31s. to 32s.; best gas, 32s.; second gas, 
30s. 6d.; coking coals, 31s.; coking smalls, 31s.; households, 
35s. to 37s.; foundry coke, 50s.; gas-house coke, 40s.: best 
bunker coals, 34s. to 34s. 6d.; ordinary qualities, 33s. to 
33s. 6d.; specials, 39s. Principal quotations for the home 
trade are as follows :—Best Blyth steams, 33s. 6d. to 
36s. 6d.; second Blyth steams, 29s. 6d. to 32s. 6d.; Tyne 
prime steams, 33s. 6d. to 35s.: unscreened for bunkers, 
27s. 6d. to 29s.; household coal, 26s. 6d. to 27s. 6d.; best 
Blyth smalls, 25s. to 26s. 6d.; North Northumberland 
smalls, 25s. 6d.; smithies, 31s. 6d. to 36s. 6d.; peas and nuts, 
35s. to 37s. 6d. Durhams: Steam (locomotive), 33s. to 
35s.; special Wear gas, 3ls. 6d. to 33s.; best gas, 29s. to 
31s. 6d.; second gas, 27s. 6d. to 30s. 6d.; ordinary bunkers, 
30s.; best bunkers, 3ls. 6d.; superior qualities, 34s.; 
smithies, 31s.; peas and nuts, 31s.; coking coals, 29s. to 30s. 


War Wage for Ironstone Miners. 


At a meeting of the Cleveland Mineowners’ and 
Miners’ Joint Committee on Monday, Sir Hugh Bell, Bart., 
who presided, announced that the recent war wage granted 
by the Coal Controller to colliery workers had been, by 
arrangement with the Ministry of Munitions, extended to 
ironstone miners and Jimestone workers. The war wage— 
Is. @d. per day for men and 9d. for beys—would take 
effect as from June 34th last. 








SCOTLAND. 
(From our own Correspondent.) 


No Change. 


INDUSTRIAL conditions, generally, are unchanged. 
In all trades the pressure for supplies is growing more 
severe day by day, while the prospects of meeting these 
demands with anything approaching full deliveries appears 
remote. In all directions, orders have fallen into arrears, 
and under present circumstances little opportunity is 
afforded of bringing things up to date. Labour is short, 
but even so, the fuel supply is hardly sufficient to keep works 
going as fully as they might be, and here and there a 
certain amount of lost time is reported. Government 
demands for materials are still to the fore, and the amount 
of ordinary business passing through is still on the decrease. 
Exports are practically a thing of the past. 


Coal Rationing. 


It is anticipated that coal rationing will come 
into force in Scotland on October Ist. The condition of 
supplies is not encouraging, and trouble may arise from 
the lack of reserve stocks. Depéts are practically cleaned 
out, and with only the day-to-day output to depend on, 
the outlook is none too promising. It is said that 
statistics are being compiled which should convince the 
Control Department that the position demands investi- 
gation and a speedy remedy. 


Pig Iron. 





The quantity of pig-iron available for distribution 
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continues scarce, and is quickly taken up by home re- 
quirements. Hematite has been a little more plentiful, 
but not sufficiently so to give much relief. Foundry iron 
isin keen request. Very little is being exported. Values 
are firm. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
140s. ; Nos. 3, 135s. ; Govan, No. 1, 135s. ; No. 3, 130s. ; 
Clyde, Summerlee, Calder, and Langloan, Nos. 1, 150s. ; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s. ; 
No. 3, 135s. ; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 145s. ; Nos. 3, 135s. ; Shotts, at 
Leith, No. 1, 15Us.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


Activities at the steel works are maintained as 
fully as possible. Government orders still occupy chief 
attention, and ship plates, structural material and high 
tensile bars for shells absorb the bulk of the production of 
the mills. Sheet makers are heavily pressed for supplies. 
Apart from homes orders, the French Government is a 
large buyer, and mine and hut sizes are constantly being 
specified. The call for malleable iron products is un- 
diminished. Orders have accumulated during the holidays, 
and a special effort will be required to wipe off arrears. 
Higher values are now in operation, the basis price of 
“Crown” quality bars being now £14 lds. per ton net, at 
works. The extra lists have also been under revision, and 
substantial increases have been made. The new scale 
applies to grades as well as to sizes of sections. It is said 
that with the new prices iron has reached a record figure. 
Tube works have a large number of orders for boiler 
quality alone, and find it impossible to overtake a tenth 
of the ordinary commercial requests for deliveries. Large 
forgings of every description are in demand, also heavy and 
light rails, and machine tools of all kinds. 


Coal. 

The situation in the Scotch coal trade is un- 
changed. The scarcity of supplies is as apparent as ever, 
while demands are on the increase. Industrial concerns 
are working on very bare supplies, while household 
deliveries are very far behind. ‘I'he shipping department 
is heavily hit. Steamers are fairly plentiful just at present, 
and if the fuel_were available in sufficient quantity, large 
remunerative sales could be made to neutrals. Under 
present conditions delays are the order of the day, The 
Admiralty, too, is requisitioning all sorts in large quantity. 
The aggregate shipments from Scottish ports during the 

t week amounted to 150,231 tons, compared with 
151,839 in the preceding week, and 169,902 tons in the 
corresponding week of last year. Ell coal is quoted, f.o.b. 
at Glasgow, 32s. 6d. to 35s.; splint, 35s. to 37s.; navi- 
gations, 37s. ; steams, 34s. 6d. ; treble nuts, 23s. ; doubles, 
22s.; singles, 2ls.; best screened navigation, f.o.b. at 
Methil or Burntisland, 36s. to 38s.; first-class steams, 
35s.; third-class steams, 3ls.; best steams, f.o.b. at Leith, 
33s. 6d. ; secondary qualities, 32s. 6d. per ton. All prices 
quoted only apply to French and Italian business. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Supplies. 


REFERENCE has been made on several occasions 
recently to the acute shortage of coal supplies. It has 
been emphasised in influential quarters, the Prime Minister 
has appealed for greater production, the Coal Controller 
and others placed in authoritative positions have urged 
the importance to the success of the Entente cause of 
increased output, but still it is all slow to find a responsive 
chord in quarters where real effort can be made to obtain 
improved supplies. Even this week, after all the pleading, 
it is seen that the Executive Committee of the South 
Wales Miners’ Federation is in favour of the abolition of 
female labour, and is ready to give its sanction to workmen 
to tender their notices on some dispute or other. The 
suprem: importance of getting more coal and assisting to 
win the war is submerged beneath small disputes and 
points of difference, the importance of which in many 
cases it is hard to appreciate. Coalowners and the 
workmen do not pull together with anything like the spirit 
that is desirable. Much has-been heard recently of 
joint pit committees being established throughout the 
country for the purpose of checking absenteeism and 
speeding up production in general. But such committees 
are apparently not looked upon with much favour in this 
district, and their success is very much doubted. The 
mn are reported not to be enthusiastic about their forma- 
tion, while the coalowners are opposed to them. The 
South Wales coalowners object to the workmen being 
given any power which enables them to investigate 
muiters which affect the management or the equipment of 
collieries; but,on the other hand, the men’s Federation 
takes up the stand that, apart from dealing with avoidable 
absenteeism, &c., if the men are to accept responsibility 
for maintaining or rather increasing production they must 
be in @ position in association with the owners thoroughly 
to investigate all circumstances, such as method of 
management, adequate equipment, &c., which hold in 
check production. The South Wales coalowners are 
appointing a deputation to wait on the Coal Controller, 
and put forth their views on the question. 


Colliery Clerks’ Wages. 


The miner is not the only person in the South 
Wales coalfield who expresses his dissatisfaction at 
intervals with questions of wages and conditions. Much 
has been heard recently of the discontent prevailing 
among the colliery clerks and officials, who show more 
signs of organising themselves in order that they can 
compel more attention to their grievances. There is 


to be a big demonstration’ on the part of this section of 
workers towards the end of this month. The trouble 
appears to be that the system of payment differs in various 
districts. For instance, the war wage given by the Coal 
Controljer to the miners, whith now amounts to 18s. per 
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week, has been paid by some colliery companies to their 
staffs, and not in others. A dual system, viz., a standard 
rate plus percentages in some districts and a standard or 
net wage, prevails as regards the payment of officials, and 
is the cause of much inconsistency and irregularity in the 
wages paid to the various grades, thus breeding unrest and 
dissatisfaction. 


Reinforced Concrete Wagons. 


At the Ebbw Vale Steel, Iron and Coal Company’s 
works experiments of a very interesting character are 
being made in the construction of railway wagons of 
reinforced concrete. The patentees are Captain R. A. 
Lewis, chief joint engineer to the Ebbw Vale Company, 
and Mr. G. J. Chapman, civil engineer, of Llanishen, near 
Cardiff, and a private limited company styled Monolith 
Wagons, Limited, has been formed to take over from them 
and exploit the patent. Matters, however, are as yet in 
quite an experimental stage, but several railway wagons 
have been constructed and have apparently acted 
satisfactorily under test. 


Small Coals. 


Up to a month or two ago the problem of how to 
deal with the accumulation of small coals was very much 
to the fore. Hundreds of thousands of tons had been 
stacked on banks at the pits, and to all appearances there 
was no prospect of an outlet for this fuel being found. 
Since the coal shortage has been more in evidence, owners 
have, as far as labour permitted, picked up fairly large 
quantities and disposed of it. Some companies have the 
necessary equipment in the way of grabs for picking up, 
rapidly, substantial quantities, and when reloaded into 
wagons by this process, it is very difficult to detect often- 
times that it is not fresh worked coal. The Coal and Coke 
Supplies Committee for South Wales has also had under 
consideration the utilisation of the smal] coal now on bank, 
in order to m2et the present scarcity of supplies, and all 
colliery companies have been communicated with and 
received forms which they are asked to fill up, giving the 
quantity on the bank on March 9th last and August 10th 
last, also description and analysis of coals and the quantity 
that can be lifted by them daily, what has been done with 
the coals in the past, whether for export or home consump- 
tion, and the suitability of the coals for coking purposes, 
or if they would be suitable mixed with pure coking coals. 
Colliery companies are asked to state if the Committee 
could arrange for supplies to be sent to other districts, 
whether the companies could arrange delivery in their own 
wagons, and the approximate quantity per week. Recent 
reports show that some collieries have done well recently 
in reducing their stocks of smalls 


Current Business. 


Business in the proper sense of the word has not 
been resumed since the August Bank holidays, owing to 
the fact that the coal supplies have not been equal to 
the requirements. The authorities give no prospect of 
being able to release coals for the ordinary private exporter 
this week. The output on Thursday of last week, which 
was the first day for work after the holidays, was scarcely 
50 per cent. of the normal quantity. There was a slight 
improvement subsequently, but on Monday of this week 
the total production was not more than 75 per cent. of the 
average daily quantity. Under these circumstances 
loading operations have been held in check and the 
detention of vessels has been lengthened. All grades of 
coal have been in pressing demand, but whereas last week 
practically the whole of the coals ordinarily intended for 
home consumption were diverted for shipment, supplies 
have this week been allowed to home works, &c. Supplies 
of smalls for coke evens have also been very inadequate, 
while patent fuel makers have had the greatest difficulty 
in getting a sufficient quantity of smalls to keep their 
works going. At the moment, there is no easing off in the 
pressure for all coals, and certainly the whole of this month 
will be a period of considerable anxiety for all who have 
to do with the allocation and distribution of supplies. 
Pitwood is a quiet market, but home-grown supplies are 
plentiful. 

LATER. 

There is no relaxation in the pressure for coals of all 
descriptions. Tonnage is increasing in supply, whereas 
the quantity of coal available does not improve to such 
an extent as to enable the authorities adequately to cope 
with the situation. Business is temporarily impossible, 
as the Admiralty cannot release coals. The president of 
the Swansea Chamber of Commerce estimates that South 
Wales could, with present railway and tonnage facilities, 
readily absorb 300,000 tons more coal per month, 


Schedule Prices (Fixed for France and Italy, Minima for 
Neutrals). 

Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; 
best Eastern Valleys, 36s.; seconds Eastern Valleys, 35s. 
Bituminous coal : Best households, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; 
No. 2 Rhondda large, 34s.; through, 29s. and 30s. 6d.; 
smalls, 24s. and 26s.; best washed nuts, 37s.; seconds, 
35s. 6d.; best washed peas, 34s. 6d.; seconds, 33s. 6d. 
Patent fuel, 37s. 6d. (6d. extra for France and Italy). 
Coke, 54s. 6d.; pitwood, ex ship, 65s. 


Swansea. 

The market generally has ruled very steady, the 
tone all round being improved under the influence of ample 
tonnage supplies and restricted outputs. Collieries are 
well booked un for most descriptions. Schedule prices :— 
Anthracite: Best breaking large, 37s.; second breaking 
large, 36s.; third breaking large, 34s. 6d.; Red Vein large, 
32s. 6d.; machine-made cobbles, 46s. to 49s. 6d.; French 
nuts, 46s. to 49s. 6d.; stove nuts, 46s. to 49s. 6d.; beans, 
38s. to 42s.; machine-made large peas, 27s.; rubbly 
culm, 18s. and 20s.; duff, 13s. 6d. and 15s. 6d.. Steam coal : 
Best large, 373.; seconds, 34s.; bunkers, 29s. and 30s. 6d.; 
smalls, 24s. and 26s.% Bituminous coal: Through and 
through, 34s.; smalls, 3ls. Patent fuel, 37s. 
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Newport. 


There has been no scope for business this wee; 
owing to the extreme scarcity of coals of all descriptions 
Production at the various collieries in the Monmouthshire 
areajhas been very uneven, some pits being very badly 
attended by the workmen, whereas others have had pretty 
well the full number of miners back. Schedule prices 
Steamjcoal: Best: Newport, Black Vein large, 37, 
Western Valleys, 36s.; best Eastern Valleys, 36s.; other 
sorts, 35s.; steam smalls, 25s. to 27s. Bituminous cvals ; 
Best house, 40s.; seconds, 37s. 9d. Patent fuel, 37s, 
pitwood, ex ship, 65s. : 


Tin-plates, &c. 

Work has been on a brisk scale after the holidays, 
The tin-plate market is very firm, works being well booked 
up. A very heavy demand is reported for the full outputs 
from the steel works. Blast-furnaces are worki:e fyl] 
time. Returns show there were 330 furnaces in blast 
throughout the country on June 30th, and of them 
sixteen are in South Wales. Twelve new furnaces are 
being built, of which three are in this district, two at the 
Ebbw Vale Works, and one at Blaenavon. Quotations — 
I.C. 20 x 14 x 112 sheets, 33s. 6d. Block tin, £387 per 
ton cash and for three months ; copper, £122 per ton cash 
and for three months. Lead: Spanish, £29 10s. per ton. 


Chief Inspector of Mines Report. 

In his report for 1917, Mr. J. Dyer Lewis, the 
chief inspector of mines for the South Wales division, 
states on the whole the year may be considered as q 
prosperous one for the industry. The total number of 
persons returned as employed at coal mines in the division 
for the year was 219,718, being an increase over the 
preceding year of 5618 persons, equivalent to an increase 
of 2.5 per cent. The total output of coal for the year wag 
48,507,902 tons, being a decrease of 6.86 per cent. 








THE BRITISH POTASH INDUSTRY. 


Muc# progress, says The Chemical Trade Journal, is 
reported in connection with the movement for the establish- 
ment of the British potash industry. During the past 
three years an investigation has been made into the 
problem of the production of potash in blast-furnaces, and 
its recovery therefrom by the British Cyanides Co., the 
North Lincolnshire Iron Co., and John Lysaght, Ltd., and 
more recently this work of investigation has been extended. 
Mr. A. 8S. Esslemont, the Controller of Potash Production, 
actively interested himself in the matter, and he had the 
co-operation of blast-furnace owners. The three firms 
mentioned formed the British Potash Company, Limited, 
half the shares cf which were taken by the Government. 
The chairman is Mr. C. F. Rowsell, of the British Cyanides 
Company; Mr. K. M. Chance, managing director; and 
Mr. Esslemont and Sir Herbert Jackson, Professor of 
Chemistry at King’s College, represent the Government 
in the new organisation. Mr. Chance, the managing 
director, estimates that for each 1000 tons of pig-iron 
produced in this country, there is fed into the blast-furnaces 
with the ore and coke sufficient raw material to produce 
from 15 to 30 tons of potash, equal to 200,000 tons in a 
year. Of this potential wealth, 150,000 tons pass through 
the furnaces and away in the slag in insoluble form, and 
50,000 tons are volatilised and carried from the furnaces 
in the gas. About one-fifth is recovered from the heavy 
dust and from the stoves and boiler flues, after the com- 
bustion of the gas. The remainder escapes up the chimneys. 
It is found that by adding to the charge an alkaline 
chloride, from 70 per cent. to 80 per cent. of the potash 
charged into the furnace can be recovered. 

After three months’ working at the new factory at 
Oldbury, very satisfactory results in the production of 
muriate of potash for agricultural purposes have been 
obtained. It contains, it is claimed, only about 5 per 
cent. of impurities, and the hope is entertained that it may 
be possible to produce 10,000 tons per annum as soon as 
the industry is properly organised. It is pointed out that 
the Potash Company is prepared to erect a central factory 
in each important iron district which will undertake to 
supply sufficient raw material to keep the factory fully 
employed; an annual output of 25,000 tons of chloride 
of potash is aimed at. 

It is stated, on the authority of Mr. J. J. Burton, for 
upwards of forty years prominently associated with the 
Cleveland iron trade, that steps for the recovery of potash 
in the manufacture of pig-iron are about to be taken on 4 
commercial] scale at a Tees-side ironworks, and that 4 
'committee of ironmasters is preparing a scheme for the 
erection of a local central works for dealing with the whole 
of the potash-bearing material produced in the district. 











Tue InstrruTe or Merats.—The autumn meeting of the 
Institute of Metals will be held in the rooms of the Chemical 
Society, Burlington House, Piccadilly, W. 1. The meeting will 
commence at 7.45 p.m. on Tuesday, September 10th, and 4 p.m. 
on the following day, concluding the same evening. It will 
embrace three sessions. The following communications are 
expected to be submitted in the order given :—September 10th, 
Evening Session, 7.45 p.m. to 10 p.m. : (1) Paper, “‘ The Effect 
of Progressive Cold-work upon the Tensile Properties of Pure 
Copper,” by W. E. Alkins, student member, Manchester ; and 
(2) Paper, ‘‘ The Resistance of Metals to Penetration under 
Impact, including a note on the Hardness of Solid Elements as ® 
Periodic Function of their Atomic Weights,” by Professor C. A. 
Edwards, D.Sc., member of Council, Manchester. September 
1th, Afternoon Session, 4 p.m. to 6 p.m.: (3) Paper, “‘ Grain 
Growth in Metals,” by Z. Jeffries, D.Se., member (Cleveland, 
Ohio); (4) Note, ‘‘ Rapid Recrystallisation in Deformed Non- 
Ferrous Metals,”’ by D. Hanson, M.Sc., member (Teddington) : 
(5) Note, “* The Influence of Impurities on the Mechanical 
Properties of Admiralty Gun-metal,” by F. Johnson, M.Sc., 
member (Birmingham); and (6) Note, ‘“‘ Rapid Method of 
Estimating Phosphorus in Bronzes,” by T. E. Rooney, member 
(Teddington). Evening Session, 8 p.m. to 10 p.m.: (7) Note, 
‘*A Peculiar Case of Disintegration of a Copper-Aluminium 
Alloy,” by R. Seligman, Ph.D., and P. Williams, members 
(London) ; (8) Paper, ‘‘ Annealing Cold Rolled Aluminium Sheet 
by Abbreviated Exposures at Various Temperatures,” by R. J. 
Anderson, B.Sc., Met. E., member (Cleveland, Ohio) ; (9) Note, 
“* Alloys of Copper and Zinc : an Investigation of some of their 
Mechanical Properties,” by F. Johnson, M.Se., member (Bir 





mingham); and (10) Note, se of Liquid Fuel in the Foundry,” 
by Captain A. E. Plant, member (on active service). 
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PNEUMATIC RIVETING IN BRITISH 
SHIPYARDS. 


Ir is common knowledge that the present rate of 
output of merchant shipping falls far short of what is 
necessary and possible. Even if the two most obvious 
causes of this, viz., shortage of skilled labour and bad 
time-keeping, were removed, the output would still 
remain far below what is easily possible. One. of the 
principal reasons for this is simply that British shipyards 
make very little use of pneumatic tools. To what extent 
the capacity of shipyards may be affected by the use of 
pneumatic riveting instead of hand riveting, the following 
figures will show. According to information recently 
received from one of the leading East Coast shipyards, the 
best day’s work on a shell with pneumatic riveting is 700 
rivets of seven-eighths of an inch diameter, and for hand 
work, under the same conditions, 430 rivets. An average 
day’s work, however, is considerably less than this, and 
may be taken as being 510 rivets with pneumatic riveters 
against 264 with a hand equad, the figures being taken for 
work on all parts of one ship. The number of rivets 
driven per day by a riveting squad varies, of course, 
according to the part of the ship worked upon and the 
size of rivet used, The following may be taken as indica- 
ting the difference in one day’s work of a hand and 
pneumatic riveting squad :—Qn the shell, with jin. rivets, 
hand riveting, 260 to 360 rivets, with pneumatic riveting, 
500 to 550; on the deck, with gin. rivets, hand riveting, 
450, pneumatic 700: on the deck, with jin. and jin. 
rivets, hand riveting 350, pneumatic 550. 

The greatly increased output of work secured by the 
‘pneumatic tool is in itself sufficient to establish its very 
considerable superiority over the hand method. But it 
has another very important advantage. A hand-riveting 
squad consists of three men and one or two boys. From 
two of these squads, three pneumatic riveting squads can 
be formed, thus effecting a saving of 50 per cent. in labour 
alone. A third advantage claimed for the pneumatic tool 
is that it gives both the other advantages with less exertion 
and consequently less fatigue on the part of the men. 

With these advantages to its credit, it is, nevertheless, 
the fact that the pneumatic tool is greatly neglected in 
British shipyards, as the following facts and figures, taken 
from the returns of 70 of the leading yards of the country, 
will show. Only yards having berths of over 250ft. in 
Jength are taken. It may be said in passing, that the 
equipment necessary for the efficient working of a berth 
is generally considered to consist of a compressor plant of 
1000 cubie feet per minute capacity, to supply the com- 
pressed air for driving the tools, and 60 pneumatic tools, 
of which 20 should be riveting hammers. 

Taking the ten best-equipped yards in the country, they 
have, as a rule, compressof plants of 1000 cubic feet per 
yainute per berth, but only 52 pneumatic tools, of which 
only 14—on the average—instead of 20 are riveting 
hammers. The average of the remaining 60 yards is much 
below even this standard. It shows only 21 tools per 
berth and 333 cubic feet per minute compressor capacity 
per berth. Moreover, only about one-eighth of the number 
of riveting hammers in stock in the yards are actually used. 
Then again, there are 22important yards in the country, 
with a total of 77 berths, which have no pneumatic plant 
whatever. 

Shortage of riveters is, beyond question, one of the chief 
causes, or the chief cause of deficient output at the present 
moment.. This shortage is no new thing in the British 
yards, where for the last eight or ten years the supply of 
riveters has fallen short of the demand. War and other 
causes have further reduced their number, while the volume 
of work has been increased. The serious effect of this 
state of affairs on the output of ships must be obvious. 
In some yards, ships completely plated cannot be launched 
because they cannot be riveted. The solution of the 
problem is to be found to a very great extent in the 
greatest possible use of the pneumatic tool. The United 
States yards, by their almost universal employment of 
pneumatic riveting tools, have been able to overcome 
their shortage of skilled labour. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Jonton INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, S.W. 1. Summer informal discussion evening. 
Lecturette, ‘‘ Some Inventions and a Moral,’’ by Mr. Ww. 
Tennant. 7.30 p.m. 


TUESDAY, SEPTEMBER 3np. 


Tse InstituTron or Locomotive ENGINEERS (LEEDS 
CEeNTRE).—Proposed visit to the works of the Leeds Forge 
Company. All who wish to attend, should apply for particulars 
to hon. sec., Centre, A. T. Houldcroft, Leeds Forge, 
Leeds. 2 p.m. 





CATALOGUES. 





Epcar ALLEN anp Company, Limited.—Leaflets describing 
poe he _ oil-hardening tool steel and Allen’s red label crucible 
tool steel. 


Crompton ann Co., Limited, Chelmsford.—Leaflet No. 602. 
Tilustrated description of impregnating plant for electric 
windings. 

Tue Stanton Ironworks Company, Limited.—Priced 
catalogue dealing with cast iron socket and spigot pipes, includ- 
ing specials, expansion joints, cast iron tanks, manhole covers, 
lamp hole covers, surface boxes, ventilating and gully grates, 
bar era plates for tube railways, cylinders for wells and man- 
holes. The book, which is small enough to be carried easily in 
the waistcoat pocket, also contains a number of useful tables and 
some sheets of squared paper. This firm has also sent us a 
combined table weight and ash tray made of glass. 








Vorumerric TEsts on SctrntTiric GLAsswaRE.—The National 
Physical Laboratory has just published a pamphlet giving 
detaile regarding the volumetric tests on esientihe 
which are now undertaken at the Laboratory. 


glassware 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification ts 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 26, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 











STEAM GENERATORS. 


117,152 (10,630 of 1917). July 24th, 1917.—Frire-BoxeEs or 
Borters, George Gillies, 44, Buckingham-place, Brighton. 

Referring to Figs. 1, 2, 3 and 4, it will be seen that the fire-box 
consists of two compartments divided by the mid-feather into 
a furnace chamber and combustion chamber, each casing of the 
desired size and configuration. The lower casing forms the 
furnace A, which, with the boiler casing B, is connected at the 
bottom to a foundation frame C of suitable section. A suitable 


N° 117,152 
Fig.!. 
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water space D is left between the two casings, the furnace casing 
being connected at the top to the mid-feather casing E, with a 
suitable water space F, and flues G, throughout its surface. This 
casing is connected to the bottom of the combustion chamber H, 
consisting of a front tube-plate J, back plate K, and cover plate 
L. The plates are externally flanged M, and the joints of the 
plates, with the caulking strip N between the plates, are in the 
water space. The plates of the fire-box are dished O, externally to 
receive the screwed end of stays having conical screwed ends P. 
The boiler casing is fitted with conical wash-out plugs Q.— 
July llth, 1918. 


AERONAUTICS. 


117,115 (9507 of 1917). July 3rd, 1917.—LanpIne GEAR OF 
ArrcraFrt, Ernest Windsor Bowen, 12, The Avenue, Bed- 
ford Park, London, W. 4. 

This is an improved method of spring suspension for road 
vehicles or aircraft. The springs on either side of the chassis 
are interconnected, and are quarter elliptical with their longi- 
tudinal axes approximately parallel with the vertical planes in 
which the wheels lie. The inter-connection between the springs 
may take the form of two shafts, A B, secured to those ends o1 
the springs remote from the wheel axle wherewith their othe 
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ends are connected. These shafts are rotatably carried in bear- 
ings on the vehicle frame, extend towards each other at right- 
angles to the springs, and have their inner ends connected 
together by reversing mechanism such as bevel wheels C, D, E 
mounted on the shaft and engaging an intermediate bevel wheel 
mounted on the frame of the vehicle. Other forms of reversing 
mechanism may be employed.—Ju/y 3r.. 1918 


117,202 (16,387 of 1917). November 8th, 1917.—AtR Pro- 
PELLER, Franklin Wise Howorth. 10, New-court, Lincoln’s 
Inn, London (a communication from abroad by Samuel 


U.S.A.). 


metal shell—Figs. 1 to 4—having the con 


opposite walls of the shell and acting as struts. 





Dimmick Mott, 130, Autumn-street, Passaic, New Jersey, 


The object of this invention is to produce a propeller of great 
strength and capable of resisting the stresses to which the blades 
of a propeller are subjected. The propeller embodies as an 
essential part of its structural form a = electro-deposited 

ation desired for 

the blade portions thereof and preferably also for the hub, the 
shell having in its blade ohare metal studs interposed between 
he metal shell 

may, if desired, be applied as a sheathing over a wooden or other 


or it may be used without any wooden or other backing. The 
use of the wood or other material, for which the shell serves as a 
sheathing, is desirable, as it forms a support for the sheathing 
between struts to save it from local denting or injury, thereby 


NE 117,202 





Fig.4, - 


preserving the true surface and likewise supportin the struts 

in a manner to effect the greatest strength in the whole structure. 

—July 11th, 1918. 

16,821, November 30th, 1915.—Fasrtc ror AEROPLANES, 
Frederick Handley Page, 110, Cricklewood-lane, London, 
N.W. 

According to this invention, at places where the fabric covers 

parts to which easy access is 

N° 16,821 desired, it is cut away and sewn. 
around a rigid ring. A strip 
can be sewn thereto to present 

a means of securing a covering 

flap by the usual eyelets on the 

flap and string and lacings. 

The arrangement is shown in 

section. he fabric A is cut 

away and sewn round a ring B 

of metal that will not corrode. 

This ring may be enclosed ina 

strip of canvas, or it may be 

secured as shown by folding 
over the cut-away portion of 
flap C of the fabric and secured 
by sewing D or by other means. 

To cover the hole thus formed 

a strip E of canvas may be sewn 

to the fabric and provided with 

eyelets F co-operaing with eye- 
lets G and H, which are all 
secured together by means of 
lacing J. The eyelets are car- 
ried by a piece of fabric, usually 

a disc K, which will be on the 

outside of the hine to pre- 

sent as flush a surface as possi- 
ble. The eyelets are formed on 

a band of fabric M, sewn az at 

N to the fabric disc. It will 

consequently be seen that by 

undoing the laci the disc 
flap can be detached quickly 
and access obtained to the interior of the aeroplane.—July 

11th, 1918. 
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PUMPING AND BLOWING MACHINERY. 


117,131 (9738 of 1917). July 5th, 1917—Pumps ror Com- 
PRESSED AtR, Wilfrid Thomas Reid, Chain House, West- 
bury-on-Trym, Bristol. : 

This is a pump for aeroplanes or motor vehicles, and is operated 
by vanes which are caused to revolve by the air pressure created 
by the passage through the air of the pump with the engine to 
which the pump is applied. This pump is characterised by the 
cylinders B being revolvably mounted and —e ore myacaca 
blades mounted direct upon them. There is employed in com- 
bination a fixed crank shaft A, two or more pistons L con- 
nected thereto, a cylinder member which rotates round the crank 
shaft, and a valve D controlling the inlet and exhaust to the 
pump cylinders, which valve is in the form of a fixed ported plate 
concentric with the shaft and bearing against a corresponding 
ported face on the cylinder member. The operation of the pump 
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is as follows :—The block to which the spindle is secured by the 
dise and its sleeve is bolted to a portion of the frame of the aero- 
plane or moving vehicle, so that the vanes are exposed to the air 
during passage through it. These vanes are so shaped that by 
the action of the stream of air on them the cylinders B and box 

are d to rotate on the arbor, and the crank pin 
thereon operates the guide block in the crosshead and causes 
the pistons to move to and fro —— to the cylinders while 
they are rotated. The ports formed in the adjacent faces of the 
moving and stati y s, which constitute a valve and 
valve face respectively, are so spaced and proportioned that each 
cylinder is successively put into communication with the atmos- 
phere during its suction stroke, and during the return or com- 
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| body for which it acts as a substantial 


pression stroke the air drawn in is delivered under pressure 
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through the.opposite port, past the non-return valve and by a 
suitable connection to the fuel tank.—July 15th, 19 8. 


SHIPS AND BOATS. 


117,237 {3406 of 1918). February 26th, 1918.—Tur E)ecnon 
or Waste Gases From Marine Furnaces, Harold Edgar 
Yarrow, Scotstoun, Glasgow. 

In order to make the detection of vessels at sea more 
difficult it has been proposed to eject the waste gases from 
the furnaces through ducts leading from the base of the 
funnel or smoke - boxes and communicating with side or 
stern passages, through which the gases are ejected in a hori- 
zontal or downward direction. In the present invention means 
are provided against the possibility of sea water entering these 
ducts and finding its way into the smoke-boxes. For this pur- 


pose the ducts extend continuously across the ship, though not 
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necessarily in a straight line, so that if water enters on one side 
it can escape freely by the other side of the vessel. The junction 
between the athwartship duct and the funnel is disposed so that 
the entrance to the funnel is sufficiently far above the duct that 
water entering the duct cannot readily find its way into the 
funnel. In the accompanying drawings Figs. 1 and 2 show 
respectively a sectional elevation and side elevation of the 
boilers and uptake of a merchant steamer fitted with a duct D 
for ejecting the waste gases at the sides of the vessel. In this 
construction the duct is placed at a height above the upper deck 
sufficient to allow a man to walk underneath it. Fig. 3 is a sec- 
tional elevation showing the duct D placed on the upper deck. 
Fig. 4 is a sectional elevation showing the duct D placed below 
the upper deck.—July 11th, 1918. 


MEASURING AND TESTING INSTRUMENTS. 


117,234 (%124 of 1918). February 2lst, 1918.—INsTRUMENT 
ror DererMINIna THE ViscosiTy oF Friorps, Anthony 
George Maldon Michell, 450, Collins-street, Melbourne, 
Victoria, Australia. eA 

This is a nove! method of testing the viscosity of liquids, and 
the appliance consists of a cup A with a concave surface B, and 
provided with a hollow stem or handle C. The hollow surface 
of the cup is furnished at three points, with three slight projec- 
tions D from the surface. The ball E, which may be about lin. 
in diameter, a selected steel — ball of this size being suitable 
for use with oils, fits the 

spherical surface B. The pro- N° 117,234 

jections D from the surface of 

the cup may be | or 2mm. in 
diameter, and their relief from 
the general spherical surface 

about one-hundredth of a milli- 

metre in the case of a visco- 

meter to be used for ordinary 
lubricating oils. Jn order to 
protect the spherical surface of 
the cup from injury, its edge 
is preferably recessed all round 
in a groove J havinga width 
ard depth of | or 2mm. In 
the use of this instrument the 
eup A and handle C are held 
vertically in the hand by the 
knob G with the spherical sur- 
face of the cup downwards, 
and the balliscaused to adhere 
tothe latter surface by a film of 
the liquid to be tested, which is 
placed between them, the ball 
and eup being firmly pressed 
together. A thermometer is 
inserted in the hole H with its 
bulb in contact with the metal 
of the cup, to determine the 
temperature of the film of 
liquid. The time, determined 
conveniently by a stop watch, 
taken for the ball to become 
detached under the action of 
gravity, is a measure of the viscosity of the liquid. As the 
ball falls during the act of-measurement the liquid retained in 
the groove J is drawn upon to feed the liquid film of growing 
thickness between the ball and cup, and, the quantity of liquid 
retained in the groove being relatively large compared to the 
quantity in the capillary space between the surface of the cup 
and ball, the groove remains practically filled with oil, and the 
surface tension of the surface thereof, having a considerable 
radius of curvature, is without serious effect on the effective 
weight of the ball.—July 11th, 1918. 


115,805 (2008 of 1918). February 4th, 1918.—Dervice to 
DETERMINE THE CENTRE OF GRAVITY OF ROTARY Boptes, 
— Hamilton Martin, Beeldenhuis, Flushing, Nether- 
ands. 

In the accompanying illustration this invention is shown 
applied to the rotor of a steamturbine. A represents the rotor, 
the shaft of which is suspended at B by means of a universally 
jointed stirrup and supported at C by one arm of a sensitive 
weighing beam, bearing with knife edges D on a block X and pro- 
vided on its other arm with an adjustable counterweight E with a 
separate small sliding weight F. The position of the centre of 
gravity is supposed tc lie at a distance G from the axis of rota- 
tion. The weight P of the rotor, bearing at the points R and C 
of the shaft, exerts at the latter point a weight H depending on 
the position of the centre of gravity between the points R and C. 
From the drawing it may be seen that the distance S, at which 





rotation, is ter than the distance G in the same proportion 
as H is smaller than P. The moment of H relative to the axis 
of rotation is consequently the same as the moment of P, and 
this momert may easily be found by weighing in the following 
manner. The rotor being placed on the supporting points the 
weighing beam is brought into equilibrium by means of the 
adjustable counterweight E, whereby the pointer is adjusted at 


N° 115,805 





the balancing point on a scale located at a suitable distance from 
the block X. The rotor is then turnod through a certain angle, 
and placed again on the weighing beam. In its second position 
the balance is brought into equilibrium again hy means of the 
small sliding weight F, whereby tly the pointer indi- 





tailed recess, so that the pads can be inserted and withdrawn, 
means being added for enabling the space. through which the 
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stems of the pads are introduced to be closed when desired, 
and for meray the movement of the pads around the dove. 
tailed recess.—July 11th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for Tur ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 








cates the same balancing point as at the first weighing operation. 
The rotor is then turned through another one-eighth of a revolu- 
tion and the balance again brought into equilibrium, this mani- 
pulation being repeated several times until the rotor has made 
a complete revolution. From the displacements of the sliding 
weight F determined in this way it may approximately be 
deduced at what side of the axis of rotation the centre of gravity 
must somewhere lie.—July 11th, 1918. 


MISCELLANEOUS. 


117,173 (12,475 of 1917). August 30th, 1917. Dust Cor- 
LEcToR,: James Crossland Wood, 6, Salisbury-terrace, 
Garforth, near Leeds. 
_ This is a centrifugal machine for the extraction and collec- 
tion of dust from air or gases, and comprises a vertical cylinder 
A provided with an inner tube B extending down towards the 
bottom of the eylinder, and serving to admit the dust-laden air 
or gas. The outer cylinder A and tube B are provided with ver- 
tical ribs C D, and are.rotated, so that when the dust-laden air 
or gae is admitted at the top of the inner tube and passes down 
and up through the space between it and the outer cylinder or 
vessel, dust is thrown to the sides of the inner tube or conduit 
by centrifugal force, the dust-laden air or gas then passing on 
between the inner tube or conduit and the outer cylinder or 
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vessel, the purified air or gas escaping by one or more outlets 
at the upper part of the apparatus. The space between the 
outer cylinder and the inner tube is divided into compartments 
by vertical partitions or is obstructed by vertical ribs extending 
sufficiently inwards from the wall of the outer cylinder or vessel, 
in such manner that the dust-laden air or gas rising through the 
said space is efficiently carried round with the machine, so that 
the particles of dust may be thrown by centrifugal force to the 
periphery. The dust thrown to the sides of the inner tube or 
conduit and the outer cylinder or vessel can fall to the bottom 
of the apparatus when the machine is stopped. A common 
dust collecting chamber for the inner tube and outer vessel may 
be provided for this purpose in the bottom of the rotating part 
of the machine.—July 11th, 1918. 


117,236 (3382 of 1918). February 26th, 1918.—Turust Brear- 
INGS, Skeet Broom, and others, High Wycombe, 
Bucks. 

This invention relates to thrust bearings, particularly of that 

kind in which one of the bearing surfaces is formed by bearing 

blocks or pads arranged upon a carrying member, the construc- 
tion being designed to facilitate the lubrication of the bearing 
surfaces. The object is to enable the pads to be easily placed 
and held in position, or removed with facility. Withthe above 
object the ring A carrying the pads B, and having a spherical 
or bevelled seat at the back, is furnished with a dove-tail or 
equivalent recess, into which a corresponding dovetailed or 
equivalent projection at the back of each of the pads is adapted 
to fit, the metal being suitably cut away or the parts so formed 





the weight H may he supposed to act relatively to the axis of 


ssigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 





On each of five of the patents given below £18, and on each 
of the remainder £11, have been paid in renewal fees. 





No. 3825/13.—Electric switches; motor control systems. 
Relates to time lag switches of the kind comprising an electro- 
magnet which pulls up a spring or gravity controlled switching 
plunger or armature when energised, and which acts as an induc- 
tion coil, after the exciting current has been switched off, to 
delay the fall of the plunger for acertaintime. Krupp Akt.-Ges., 
F.,Germany. Dated March 15th, 1912. 


No. 3853/13.—Electric telegraphs : leakage telegraphy. To 
avoid the difficulty due to dhe thori-cveuibiog by the ship's hull 
of the receiving circuits in telegraphing by leakage currents, in 
the sea, the telephone or other receiver is connected to the 
secondary of a transformer, the primary of which is connected 
to the submerged collecting plate» in a circuit of very low resist- 
ance Signal Ges.,Germany. Dated February 17th, 1912. 


No. 3882/13.—Electric switches ; sparking, paves. The 
poles of the switch are connected to an auxiliary circuit con- 
taining & source of electric shocks, such as a charged condenser 
or an alternator, the shock being timed to occur at or about the 
instant of opening the switch and courter to the spark-pro- 
ducing electromotive force, so as to suppress or quench the arc. 
Burstyn, W., Berlin. 


No. 3887/13.—Patterned paper. Patterned or mottlec paper 
is produced by removing or displacing parts of one layer of pulp 
while it is on the wire, and pressing the fragmentary layer 
while itis still on the wire on to a ground web whiile it is still in a 
moist state. Zarnowiecki, B., Berlin, Dated February 14th, 1912. 


No. 3934/13.—Subaqueous audible signalling. For testing 
whether a subaqueous sound receiver is in good working con- 
dition, a weak auxiliary sound-producer is mounted near it, and 
arranged to be put into action at the will of the receiving- 
operator. S’gnal Ges.,Germany. Dated March 9th, 1912. 
No. 3948/13.—Filters for gaseous fluids. Relates to filters 
for gaseous fluids of the kind comprising pockets of canvas or 
other fabric secured in a common se aogdare frame, and consists 
in providing the mouth of each pocket with a stretching frame 
or its equivalent located outside the supporting frame, whereby 
the mouth of the pocket is expanded, and the fabric is pressed 
tightly against the edge of the opening in the supporting frame. 
Happel, 0., Germany. 

No. 4016/13.—Adhesives. The fluidity of celluloid solutions, 
such as solutions in acetone, used as cements for leather, is 
increased by the addition of oxalic or tartaric acid to the solvent, 
either before or after solution of the celluloid. ‘‘ Ago ’’ Lederkitt 
Industrie Ges., Austria. Dated February 15th, 1912. 

No. 4089/13 —Crochet hooks. Crochet hooks are formed by 
bending over the tips of blanks which have been previously 
pment into triangular cross section, smoothed, and sharpened, 
ippenberg, A., Germany. 

No. 4094/13.—Braiding machines. The upper ends of the 
beater blades for lace braiding machines are provided with 
detachable shoes of eluminium or other light metal, at the points 
where closely worked parts of the pattern, such as leaves or like 
effects,are required. Henkels, A. and E., Germany. Dated 
December 30th, 1912. 














LONDON ARMY TROOPS COMPANIES VOLUN 
TEER ENGINEERS. 


CORPS ORDERS. 
No. 34 by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Captain of the ed A os E. G. Fleming. 
Next for Duty.—Captain W. Hynam. 
Monday, August 19th.—Demolition lectures, 5.30 and 7.30. 


Signallers, 6.30. 

Tuesday, August 20th—No. 3 Coy. Entrenchments, 6.30. 
Lecture : ‘‘ March Discipline.” Officers and N.C.O.’s at 6.30. 
Recruits’ drill, 6.30. 

Weinesday, August 21st.—No. 1 Coy, 
Recruits’ drill, 6.30. 

Thursday, August 22nd—No. 2 Coy. Entrenchments, 6. 
Recruits’ drill, 6.30. Signallers, 6.30. Ambulance section, 
6.30. Band practice, 7. AS 
Friday, August 23rd.--Range, 5.30-6.30 and ,7.30-8.30. 
Lecture : “ Railway Transport.” Officers and N.C.O.’s, 6.30. 
Special Nutices.—All drills will take place at headquarters 
unless otherwise stated. a 5 

The M.O. will attend for the examination of recruits on 


Thursday evening at 6.30. 


Entrenchments, 6.30. 


C. Hiaains, 
Captain R.E., Adjutant. 





as to provide an entry passage from the outside to the dove- 


August 17th, 1918. 
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UNIVERSITY OF DURHAM. 
| rmstrong College, Newcastle- 
Bb’ UPON-TYNE. 


Pamcrrat: Sir W. H. HADOW, M.A., D, Mus., J.P. 
Acnxe Prixciran: Professor J. WIGHT DUFF, M.A., D.Litt. 


SESSION 1918-19. 
(Commencing 23rd a eee, 1918.) 





Departments of Mechanical, Marine, Civil, and 
Electrical Engineering, Naval Architecture, 
Mining, Metallurgy, Agriculture, and of Pure 
Science, Arte, and Commerce. 





yull parti may be ob se entien bei 
F. H. PRUEN, M.A., Secretary, 
Armstrong Cellege, N stl ‘Tyne. 424 








2st London College 
(UNIVERSITY OF LONDON), EL 
FACULTIES OF ARTS, SCIENCE, 
AND ENGINEERING. 


MEDICAL COURSE, 


in conjunction with the 
LONDON HOSPITAL MEDICAL COLLEGE. 


PRELIMINARY COURSE IN 
SCIENCE, ENGINEERING, AND AERONAUTICS 
FOR AIR PILOTS. 





Fees £10 10s. 
Hoste! for Women Students. 
Prospectus on application to REGISTRAR. 336 








The University of Sheffield. 


os aa sf 2 ON 1918-1919. 


Vice-Chancellor : x be ye s. -” D.Eng., D.8c., 


DEPARTMENT OF APPLIED SCIENCE, 
com 
FACULTIES OF ENGINEERING AND 
METALLURGY. 


PROFESSORS IN THE DEPARTMENT. 


Univ ersity of Birmingham. 


PRixcrrat : 
Six OLIVER LODGE, M.8c., D.Sc., LL.D., 7 R.8. 
Vice-Paucirat : 
Sir WILLIAM ASHLEY, M.Com. 


ENGINEERING DEPARTMENTS. 


MECHANICAL , ENGINEERING. 
Cuance Posen; a: So RSTALL, M.S8c., M.A. (Cantab), 
Lecrorrr: Re e PORTER, Mise. (Vict.), A.M. Inst. C.E. 


Demonstrator: 
F. J. BROSCOMB, M.8c., 


Lecrcxer on sm Desicn : 
W. G. WISHART, 


Assistant Lecroren ox Macuixe Design: 
B.8c, 





II.—CIVIL’ ENGINEERING. 
Brave Provessor : FREDER ICK ©. LEA, M.8c., D.Sc. (Lond.), 
AMI 
Lecrorer : eS NORMAN THOMAS, M.Sc, AM.LCE, 
axp Demonsteatons: ROBERT C. 


Assistayt ar 
PANTON, M.Sc. M.A. pat and P. M 


CHADWICK, M.8e., AC.G.1. 
Il. —ELECTRICAL , ENGINEERING. 
Proressor - A ig RT KAPP, M.8e., D.Eng., M. Inst. C.E., 


net 
Lecrrare: E. J. KIPPS, M.Sc.. M. Inst. BE. 
Assistant Lecrcrer axp Demonstrator : (Vacant). 


The FULL COURSES EXTEND OVER FOUR YEARS, 
and students a wah gh ween and pass a 


one ane oe 
fully the exam’ end ear will be 
ENTITLED tot to the re DEGREE "t BACHELOR fe) SCIENCE 
in Engineering. 


THE SESSION 1918-19 COMMENCES ON TUESDAY, 
OCTOBER FER Im, 1918. 





vor aes labus, with full parts 
Regulati pay Snr Bg mo 
ships, &c., apply to the Secretarv. 





University of London, 
University College. | = 
FACULTY OF ENGINEERING. 
THE 8 ION BEGINS 
ON MONDAY, SEPTEMBER S0rn. 
DEGREE AND D DIPLOMA C COURSES. 


Students desirous of of Engineering | 
with a view 10 taking © full Course must 
have passed the or some other 
examination accepted in its stead. 

SPECIAL COURSES. 

Students who have already undergone Gaining 

elsewhere, and who have attained a sufficien may, 


obtain a ing after not less than 
two 


POST-GRADUATE WORK AND RESEARCH. 
who have 


euter for a course occupying jess than three years, and may’ 
Certificate of ' Engineeri 





Graduates in Science or Engineering, or students 
done the work equivalent toa degree, be admitted to 
Special Courses of Study, or to prosecute ie original research. 


Fer Sale :— 


9 DEIGHTON STEEL BOILER FURNACES. 
Total length 8ft. 
~ tt Oi ‘te pertens of ti 

= n. at bottom of co: jon. 
Internal 7” See ee 
Thickness of ote m6. 


793 IRON BOILER TUBES. 
Outside diar. 2sin. 


L8.G. No. 8. 
Suitable for boiler 8ft. over plates. 
501 IRON BOILER STAY TUBES. 
Thickness jin. Bi 5/l6in. in 2$in. external 
diar. screwed 24in. at one end Poss Qin. at the other ; 
10 theende 3 per inch. 


1 PROPELLER SHAFT. 
Siemens-Martin Forged Steel. 
= = all length 187 18ft. 7jin. from forward end of coupling to 
i in. to after end of propeller nut. 
boss. 2ft. in. rood foot taper. 
Diar. of shaft; 13in. swelled 
a ot in end of con oa x 7in. diar. 
ze of coupling, 2ohtn. dar, 
At) one BUILER ‘TUBES. 
7. ~ plain, 8ft. lin. long over all, swelled at ends 
J} 


59 STAY oe. 
Screwed 2}in. at ber ad 24in. diar. in body. 


8ft. lin. long over 
UNITED STATES oc PACKING. 

2 re. 

Valve re epindle pa 3gin. bore. 

1 set h.p. piston. Block packing. 

oe ge Dup'ex_,, 

lo» BP 8 Block a 

: any ” [om ” 

i c bb. a Vibe" *pindle poo pecking. 
. Dp. ” ” ” 

1 “t m.p. ” ” ” ” » 


1- PNEUMATIC a INDICATOR TO a rane. 
Makers, Messrs. Sir W. H. Bailey and Co., Manch 
seer BS by Hood a 's Funnel, suitable for 
funnel 7ft. diameter, 3/léin. thick, lft. 
ioe whole of the aber ays, vigwed a Hui om oh Mantern 
irby. . 
Rent er onigy Hull. 


lway, Alfred 
Tne boiler bes, furnaces, and rae ae have been 
omnes oe gedlepte-an and-B.0.T. requirements; sod are all in good 
con 
Tenders for the yiele or part, this material should be 
sent in on or befor Sopteinber gih, 1918, and should be 


SUPERINTEN big Lt a 
Hull and Netherlands 8 S 
Alexandra root ig 


| and endorsed “‘ Tender for Spare Gear.” 759 1 





for Gold Coast, 


W anted, 

MECHANICAL a te to erect and take 

charge of meciney and assis anagement 3 Oil Palm 

Estates. a ae one and ‘Previous xperience of ae 
eezing erred.— ae to G. C. 9. c.0. 

D.wson’s, Ia. fm ne aly EC. 823 4 


Assistant Engineer Required ; in 























oe ER, C.H., D. Eng. a 
Mashaaie SPerr ", Beer inet. CE! TP ENTRANCE SCHOLARSHIP. EA "Production Management Department of large Aircraft 
Metallurgy .. oO ERNOLD.D. Met., FS | A Goldsmid Entrance Scholarship, tenable in the Faculty of | Factory in London, Good shops and technical training. and 
Mining. iz Fe’ ARMSTRONG, " M.Sc., Engineering, value £90, will be comp for in Sept an. No one on Sea oe anieeaneg an cn 
Applied Chemistry . LT. OBH M.Sc. Application for entry forms must be made not later than wiles away need offer.— y by letter, stating full deta 
Mathematics. > kG UeAnY, MA September 10th. 4 See cee ee a ee ee 
Physics : 8° R. MILNER, D.Sc. ADMISSION ; Engineer e624 
emeees .. . WwW. P. ba fl | D.8c., F.R. Intendi 4 ate with thiProtost as! 
Geology : W. G. FEARNSIDES, M.A. — 
a pee and. tm ony eet nob later: thane ber H d E 
Electrical Reiierwing” KE. B. CRAP B. Eng., | !4th. and should send a full statement of their previous ase- aradener.— xpert | 
MIEE urer) training. seca m W. Used to Carbon and High-speed Steels, 
Civil Engineering .. 6 on the B. ~ AM a particulars may be on app to the | gq, Cutters, &., also Heat Treatment of Steel. M' have 
Glass Technology - web "TURNER, D.Sc WALTER W. SETON, M.A., D.Lit., — hn elt aaeak ceation tak 
( 2° capevtonae and salary to the pr at Fe J 
University College, London Exchange, mentioning “The Engineer” and number 
The subjects in which courses of study are provided io 817 (Gower-street, W.C.)! _ .* 





Engineering. oe Cen Fh = by ots 
Mathematica, Physics, Chem Geology, fess ‘Teohnclony 


and Refractories. 
The gt ny of je pte ee ey includes courses 
in oo Mechanical, Electrical and ical Engineering, and 

studerts specialise in one or other of zo branches in the 


a 
over three years and pares for degree Bachelor of 
Engineering (B. Eng.) vo for the A ip 5 tT the pe 


Special th ears’ 
arranged for Works’ pu soit, who come to the University t Dow 
works in Sheffield, or other centres, taking six months’ 
—_ at t the University, and t six months’ practice at the works 


Tha DEPARTMENT OF ign yy tied includes (a) 

the Metallurgy of Iron and Steel, = foe he Metallurgy of 

— yaw. sgn Spe. The course in Metal extends 
Prepares for elor of 


Borough Pol ‘tech nic Institute, 
LONDON, 8.E. 1. 
overnors aie REQUI UTR atan early’ date the following 
ADDITIONAL en 
RER and DEMONSTRATOR, with special quali- 
entions in ering Drawing-office 


wi 
T eCTORER a RER and DEMONSTRATOR for the genéra] 
# r the rapa? 9 Department. 
oolateie i sh be ineligibie for military ase tasting 
will hms yom to those wes aching | 
qualife aoe. en 
TECTURER in Mpeg: gene pranecler ti for! 
x 5 two evenings a week at 12s. an 
Particulars may be obtained on » , enclosing 
d foolseap envelope. 








the dares of 
alin (B tt yee Met), or or for the Associnteship of the Univer- 
The t of this D is © 


br in M on 
an cuceptionsily 6 complete “tne cal scale. 

The ‘work = hug i. MENT OF COAL MINING 
ndiaaene three ag hm Diploma course, ng of 
six months at the t University apd six months st at a colliery. 

The DEPARTMENT APPLIED CHEMISTRY deals 

ith the subjects relating to various branches of 
1 M ming. and of the Coal and e Industries. 

The DEPARTMENT OF GLASS TECHNOLOGY pro- 
vides (a) a Diploma course requiring systematic study of the 
science and peaetive ire of era Manufacture for a period of 
three years, and (b) Part time and 9 1 courses. 

The DECARTMENT “OF REFRACTORIES provides 
— courses of instruction and opportunities for Foooareb 

n problems connected ve the epplication of refractory 
pot = to industrial 


bis 


7 

The LECTURE x the Departments are ang et 
Tented by Practica’ I Training f in oe Worksh 

vanced entine 


Foundries fully equi for the purpose of 
teaching, invoatinntion = a toneaneh. 


ape c. T. MILLI, 
810 Principal. 





Dorset County Council Educa 


TION COMMITTEE. 
WEYMOUTH sas AND TECHNICAL 
pet ay aera are invited for the POST of “SENIOR 
MAST ach mainly Engineering Science ‘ical 
Applied cadet. 





| Comet Technical Assistant 
—_ Bagineer — Controlled Factory. Must 

and Commercial experience. 
earest Employment haces 
52. ge, 











-Epgineer, of a Sound Education 
d_high charac! REQUIRED TO ‘TRAIN AND 
TAKE CHARGE OF Bors in the Apprenticeship School of 
modern Engineering Works in the Eastern Counties. Success- 
ful applicant will be required todevelop and extend this move- 
Repl in the interest ef the boys and their future careers.— 
crt rinent Each experience, and we rie tech to near — 


ent’ Exchar ge, 
No one already on Government work seo en- 








Practical experience desirable ',Com- 
jaemee = £200 


to £220, 

ing to School is a- Pei school, cndloen'e 
Technical Schoo! for Engineer A) tices’ and a Lie 
‘Cechnical School. Th ~e reas — ~ be a 
former nes. Applicants must be ‘ineligible ~ 
o— from, military service. Forms of a ae aro r] be 
completed and returned at once, may be obtalued from 

CLEMENT ig BONE. 








County Boroagh . of Barrow-in- 


re wIGh ERG HOOL. 
APPLICATIONS NEERING DE r the follawiag. V. T 
7 
POSTS in the aba Bebra a oe Poe eee 
I. HEAD of ENGINEERING DEPARTM 
Tl ASSISTA LA ng etme A ENGINEERING. 
to tilnin ake ona pat 
attainments and ce. 
pha science to duties, & ba 77 bi ined 
ATS AS ties, &c,, ma: it 
from the Director of Education, Town Hal 4 hero Sole 


Furvess, to whom applications must be sent not later than 
_Roon on Saturday, y 1918. 


Sist August, 
5 ig) 


EWLETT, 
Town Clerk and Clerk to the Local Education 
Authority. 


: bi: 13th Angus, 1918, 726_ 





[he Engineering Improvement| & 
RE SENTSTRERT Whe REMOVED their OFFICES BL 277, 





Part-time courses are pate for students who desire to 
— special Bene cx of avy of the regular courses. County Offices, . 
LECTURE COURSES commence 2nd October, 1918. Devehester, 736 
The TECHNICAL LABORATORY COURSES ae 
23rd September, 1918. W. M. GIBBONS, 
._ 186 str nelly F Raral District Council. 


ror MAINS. 
are ors we Se SALE of 55 STEEL 
coated and manufactured by 
oy esterfield, 20.15ft. and 35iat oft. 
stoved at Larne Siding, G.W.R., See 
Derwedd-road, G.W.R. and L. and N.W.R. 
“Tender to be sent to the undersigned on or before the 6th 
P 
Dated this 21st day of August, 1918. 


JAMES H.- BUAKE Ms 
Cee, 
y- 





R 0 ral ‘Victoria Infirmary, 
ymogteCaTLR AT tae conse 
Electrical ) Ger eral ital of 600 
Lighting, Lifts, aes 3 Pri, of the 
‘ust encod is im theuse and care of tus 
yal | to sleceriot re ined frou the HOUSE GOVRENOR bea 
SECRETARY, Royal Victoria ite, - Neweaatle: 


Tath August, 1918, : °° 981 


Pan Agents (London) Re- 
—— rorit also JUNIOR Ba technical know- 
edge. and a S) ME EXPERIFNCED MAN.—Write 
Box 641, Smitha Advérvisten Agency, Ltd 100, pists 
19 a 

i 





Prop eller Design. ee Excel- | #5 
HEE erat nee Set Ee 


| Wasi Immediately, Dra 


ndon area, Legs one’ 
ogre ppoi : suitable applicant. Be mes 
and ve a) intmeut to © one ai 
present on Government we or residing more than 10 miles 
away woad appty. —Address, 869, oc The Engineer” Office. 8694 


W2 anted, Assistant it Draughtsman 





anted at Once, Experienced 
rks in Londen 
engaged exclusively on Government work. No one at presen 
on Government work or residing more than ten wsiles owe ey 
dress, 773, “* 





will be engaged.—Ad: fhe Engineer” Office. 773 a 
W anted, Civil En neering 
DRAUGHTSMAN in Government Office, Devon 
Must be fully competent to design Steel and Struc. 
tures and peg a know! railwa erro-concrete 
work ; ineligible for general military rr not already in 


Government employment.—Write, sta 


req 
full en rticulars of ex ce, &c., and cactding oo testi- 





mon to Box 331, Willings, 125, ’ Strand, London, W oe 
anted, Experienced Ji ig and 
TOOL DESIGNE ted Luk Electrical a in the 
— Knowl Pago Lenape a Tost atsting 
rr en —, 
ras required, to your peareet Eeplo, ie 





engage 





megeso net Spade of dentgning ir te 


ex) 
Engineer” and 
wae Eplorent Becange, aus Bomaiee 


or 


anted, Sheerness District, 
ood CIVIL ENGINEERING Fag er Page ter expe- 

in Surveying and | Building -Constructicn. 
Ineligible for smilitary service —Asely by letter, sta age, 
ic, and Toe 


if testimor fals, to Box 304 384. Willin; 8ti 
cong of recess & onials, BS 4 g'3, 125, = 4 
Wat Thorough ee 


Se 
LEP a yn omg _peaggarentax 


po tema 6 and whe ant at sa ber peeeer on 














We anted, Two or Three Jig and 


TOOL DRAUGHTSMEN for Aero Engine work. 

Must be first-class men, with Drawing-office and Workshop 

experience No person already on Government work will be 

engaged. -—Apply to Hagoese” nearest Employment wearer. 
“The ” and: No, AS869. 








eronautical Firm, Within 20 

iles London, REQUIRE DRAMTGHTSMEN and 

TRACERS immediately. o one alreaiy on Government 

work or jiving more than ten miles away will be engaged — 
Address, 682, ‘“‘ The Engineer” Office. 682 a 





AF Firm of _Agricultural Engi- 


ing Bona the SERVICES 
of a MECH ANION TY ae gen having good know- 
ef Agricultural Machinery, th ewe to the i 
Development of New lenicouins vanegaiuaueies Bis, 
«The Engineer” Office. 812 a 





A ppointments Open in London 
Staff Positions.-Good salary. __ 
DRAUGHTSMAN, with sound ng ng 


a training. 
ce EAN -Rppal i, hanya SHOP, employing 
aman 
AN YFOR FORGE, experiencd a and a highly capable, 





f an id other hea’ 
‘or _forgin mm and other 
hydraulic ony acecwy 
FOREMAN ON TOOL WORK ; must have had tool-making 


PATE FIXERS: four, highly mena, for ordnance ene 
No_one at. present on Government work or ar 





Epgin ineer Capable of Assisting Engineer” Once. “™Y- 2e@* SPPI-— Addrenn “er 
Running and Extending existing Jarge 
Rees Plana; tio Png shed good Tatate Torrxigit ine.” Meat be 
redin hip | fatare for right ime. sey Tad (thief Jig and Tool Desi 
100, Fleet stree ty BC. 4 : 63 a WANTED by high-class Automobile Firm in Mand, 
now chiefly employed aeronautical work. Must e had 
experience aud be ble of designing Jigs ana ‘Tools 


or the manufacture of the finest work on most m: 

State age, salary, and give copics of references. No perso 

already “ea employ on Government work should 8p y— 

aetneaee: ee be sent paar oe Exe! — APES, 
QD 








Civil Engineering and Construc: 
TIONAL DRAUGHTSMEN REQUIRED at H.M. 
Dockyard, Pembroke. Must be ineligible for military service, 
—Apply, stating ‘age, experience, qualifications, salary, and 
enclosing copy testimonials and s) aan oo ere, to THE 
OFFiceR IN CHARGE OF ORKS, H. . oe 


Pembroke Dock. | 
Draxg aghteman Required Imme- 

ae in ve Contrullea Works. Must have good 
general ind and Furnace experience. boss —_ 
acorns work, salary required, and when 

rson already employed on Government work will | be el stot 

ape ly to your nearest > pm Exchange, men’ loning 
ma The. ngineer” and No. 








vantage but not essnetial. Give in detail 
tinctions and erg eres i peed experience, age and a 
ences, vag A d progressive position to selected appli- 
cant. Wovens on vernment work or of residing more than 10 
miles away need apply.—Address, 692, “ The Engineer” Pe 





orks Manager.—- Projectiles, 
Fa BEng Foeaery. vec pet —— men 
‘Address, 708, “The Engineer —- ee 


ssistant Chemist Wanted, for 
ron gh Wales by ee and Stee! ben - ri- 
790, * "The ngineer” Ome re es parte 








(chemist (Steelmaking) ‘Wanted. 


Converter Plant and —— Furnace. No 


ine already on So ken work ogg engaged = Sener. 
tesou 


4 ‘Rearet finployinont xe Racberah quoting * “The Exchange” at and 











ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESS S and FACTORIES 
are obtainable through 


WHEATLEY KIRK,. PRICE & CO., 
e 46, Watling-street, LON DON, E.C. 4; 
_Albert-square, Manchester ; 
26, Collingwood-street, Neweastle-on-Tyne. 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &v.. 
Paes II, ITI., IV., XC. 


Numerical Index to Advertisements, 
Paez LXXXIX. 














raughtsman Required, with 
Machinery (N-W, London)" Ne one engaged: on Government 


work or residing more tuan to mi talles’« wie ie 
Write, stating age. experience, and sal 
“The Engineer" Office. 


Prez ughtsman.— Wanted, an Ex- 
~~ | ENCED DRAUGHTSMAN fo: a ? atactine Tool 
Works specialising in Lathes. Knowl 

a recommendation. Permanent — 


quired 8 





THE ENGINEER 


We anted, Foreman to Take 
CHARGE of Important Munitions Work. Must have 
gealidestion os saaung 9 about 100 hands and mechanical 


ing iy weet then 3 10 miles awed will be ongaxed —A ply. ey., 
Box 12, c.o, Ratcliffe, 36 Gracechurch-street, E.C, 806 a 


| Wanted for Locomotive Manu- 


Turning Shop, accustomed ti Loco, 
person ali ly employed upon Government .work will 
cngagen. a ae must oF pis 2°, their nearest Employ- 








" and No. 555. No one at present on oon 
ment oa wil | be engaged. 555 4 


Pyaughtsman Wanted for Con- 


TROLLED Wk i 2 Leedscistri t Locomosive experience 
desirable. wisonarged man preferred. Stace experience, 
salary. i No person already employed upon 
Governmeut work will be engrged. Ficaaggeees mune apply to 
their nearest Employment Exchange, mentioning ~The 
Engineer " and number 867. 867 « 








raughtsmen and _ Tracers 


(LADIES) REQUIRED for er snag in 
Aeroplane Factory. London district. Good salaries, accord- 
ing to ability. State age and experience. No one on Govern- 
ment work or resident more than ten miles away geen 





apply.—Address, 853, ** The Engineer” Office. a 
Dre htsmen. — A Controlled 
ment in the West Ridi 


UiRe the SERVICES 


on ‘die ehenh high priority work, 





of a competent a in General 
Engineering = —r experienced Man for medium size 
Mi Work. DY TRACER 


© person already o 
aoe. stating full partica lars, to your nearest 
ay ployment Exchange, mentioning “The Engineer oe 


A 





ughtsmen. —A Large Air- 


Name: in N.W. aa REQUIRE SEVERAL 
DRAUGHTSMEN and CHECKERS, with first-class experi- 
ence. Exceptional Soummanl offered to suitable men. — 
No one engaged on Government work or living more than 10 
miles —w — write to Box 715, Sells, Ltd., 168, Fleet- 
street, E. 685 a 


— ghtsmen, Mechanical. — 
Several DRAUGHTSMEN are REQUIRED by a } 

Aeroplane Establishment, S.W. of London. Applicants should 
be first-class men, preferably with some Sho} experience. No 





one at present on Government work or ae than ten 
— away wil] be engaged —Address, 675, ‘* The per” 
a 





{yrenghinn Wanted for Big 


W. London. 
ics and 





oy i Engineer” and number 
656 


A 





Zine Sheet Rolling.— Wanted for 


Dominions, Rg a ew FOREMAN for Zinc 
a Mill.—Write, stating Se rey and salary required, 
to Z. S., c.o. Streets, 30, Cornhill, E.C..3. 789.4 


Fitters and Tool Makers Required 


for urgent War Work, E. London area. No mun already 
on Government work or residing ata “istance of more than 10 
miles need apply. — Appt ations, C..V., Box 14, SS - 
Gracechurch-street, E. 


(‘ost and Wages Clerk Wanted 


for Steel Works near London. No one at pr sent on 
Government work or residing more than 10 miles away need 
avply.— Address, stating ee, experience and wages required, 
759, “ The Engiaeer ” Office. 709 a 











()rganiser arid Production Engi- 
; NEER. 
TOOL SUPER AND CHIEF DESIGNER 





WORKS ENGINEER. 
CHIEF INSPECTOR. 


Practical Engineer, Successfully | .°% 

held above, SEEKS RESPONSIBLE POSITION with 
live concern. Wide experience, including numerous tyre. 
Aero Engines. Age 50 


STRICT DISCLIPLINARIAN WITH TACT. 
Address, 863, “ The Engineer " Office. 8638 


Practical Mechanical Engineer 


31) REQUIRES POSITION, Works ae ag 

i ase production of Aero engines acapeeh ity. Aide 
experience in latest factory 
routine from estimating to delive Capable of controlling 
all classes of labour and obtaining htenest resnits. Can start 
immediately.—Address, 615, ‘‘The Engineer” Office. 615 B 











Representative, London. —Ener- 
ETIC ae er init of with Office and 
Staff Westminster, would A’ ENGINEERS in 
Government work. Extensa! ‘aa inistry of Muni- 
tions, Air Board, Finance, and all matters emer. | to Govern- 
ment cont —Address, 647, ‘The Engineer” Office. 647 B 





rawipg-ottice Clerk (Ineligible) 


REQUIKED in an important Admiralty pew ‘a | 
—State “fo: experience, and i 9 expected, to Box 378, 
Willings, 122, Strand, London, W 846 a 





Advertiser (40) Shortly Disen- 


GAGED. Shops and technical aetnins 5 varied drawing- 
office and works experience in gen ng. Good 
references.—Address, 843, “The Engineer & Office. 843 B 





? 
(Jontractor s Engineer and Agent 

DISENGAGED shortly. 3 
completed several pubiic and Ganramant @ works thy 
including important reinforced concrete works organ- 
iser and manager : surveys, estimates, &c. First class refer- 
ences.—Reply to Box 380, Willing’s, 125, Strand, W.C 2. . 

85) B 








Exgineer and Surveyor Re- 
QUIRES OUTDOOR POST or on Construction. — 
Address, 841, ** The Engineer” Office. 841 w 


E28 ineer (Electro-Mechanical), 

1g) commercial experience, OPEN to ENGAGEMENT. 

—— control di ent. Or as Assistant.—Address. 787, 
he Engineer” be 787 w 








N. 
Knowledge of Jig and a — for Aut 
Woodworking Mechinery: Sta and salary 
required. Noone on Gerwament wort or resident more than 
teu miles need apply.—Address, 818, “ The Engineer” = 
a 


[raughtsmen Wanted, Mechani- 
AL and General High-gra ‘e experience, on on a 
Automatic Machine work, —s Gauge an ae 
Buildmg and Constructi~n. Ee rogressive anc perasbent 
potion to suitable — ox 638, Smith’s gency, 
td., 100, Fleet-street, E.C. 4 


yee Draughtsman Re- 


ya by firm of eae in on district. 











wing Pp 
aut Ronreneats estimating preferred. Good salary accord- 
ing to jifications. No person already on Government 
work will be engaged.—Please state age and experience to 
your nearest Bmpis ment Exchange, mentioning ** The En- 
gineer” and No. wt 67la 





Expert Mechanicai Draughtsmen 
Wilings. 


experience, salary required, 


Steam Engines.—Wri 
125, Strand, "Tandon, 
778 a 


=e when free, to Bor sa 
W.C, 2. 


Fully y Com mpetent Chief Mechani- 


CAL DRAUGHTSMAN REQUIRED 4 e Firm of 
= and | Ironworks Owners in oy Wales. ust be capable 
‘all for work from lay-out to finish. 
salary to the right man. No oneat present on 
Freel work can be considered.—Full in first 
letter (this will be treated in strict c.nfidence) to nearest 
Employment Exchange, quoting “‘ihe Eugiaeer” and 
number 691. 691s 











_) unior Draughtsman Required 

in Drawing-office of  hartered Patent Agenis.—Write, 
giving age, any experience, aud salary required, 0 JU NIOR, 
c.0,. Gibbs, Smith and Co., 10, High Holborn, W.C, 1. 829 a 





») unior Draughtsman Required | | 

in London Office, |) hr genera] Engineering and 
Constructional Work ; ood Tracer. Xo one living more than 
ten miles away or employed on Goverament work need apply. 





Dig Sa Ry ee 


wing-office experience, 
marine engineering ; ; holding extra tolaseB. 0.T. “cortificate, 


Six years” a and patent Fe 722, 
“ The Engineer” Office. 722 3 





ig age! with Technical, Prac- 


TICAL, and peng Nee agence va machinery for 





materials, 
receatly returned a4 abroad, — APPOINT ENT. 
—Address, 821, ‘*The sngineer” Ottice. 821 B 


Epgineer | ($4), 11 Years’ 's’ General 

if ts’ marine experience ; refs.; silver 

badge; as _ ERTY in 1 mon ri ddrease 72 783, “The a Engi- 
B 








Enginese (36), 19 Years’ Ex- 

ee ee in — beng other engines as — tool 
in good works, is 
ores. to ‘to ACCEPT secure Position: salary £600,.—Address, 
852, “The Engineer” Office. 852 8 


Ez¢ glish Mechanical Engineer 


DESIRES ENGAGEMENT ; 27 " experience shops, 
offices, outside charge of men in ‘this country America. 











executive ability, eral 
engineering, gas-tired furnaces, factor uipmen con- 
tractors’ plant, &c.—Address, 820, “ The oe 
B 





ioe or Works Manager.— 


ENGINEER (Mech. and Elect.) a) ¢62), acy ped 
of over 


firm regarding an APPOINTMENT. Good, ene: 
trator ; keea, tactful disci Salary 

communications treated confidentially.—Address, TOR “The 
Engineer ” Ontice. 704 B 


inis- 
All 





Marine Superintendent aie neer 
(36), reliable, 
—— construction. upkeep, and (ON of RE 
ced engineer, OPEN for arn gl prevrirwamecns 
paov 1 meg 822, * The Engincer” 





003, 03, Is OPEN to NEGOTLATE with prin ncipals of a e 
principal tat 





tructural Engineer, with Wide 

experience, is canrin RED to UNDERTAKE the DE- 

TAILING and DESIGNING of all Classes of Work in SPARE 

bg Terms moderate.—Address, 845, “The ee 99 a“ 
ce. B 


W orks En igineer (37), A.M.I. 

Meck. E., D Spi CHANGE. Thoroughly ex- 
perienced in steel works plant, drop foi ng; design and 
erection of works extensions, charge of D. Address. 784, 








“ The Engineer” Office. 784 B 
Works Man pager, Shortly Dis- 
oS pete _ Ag JOB, Midlands or 
—_ — 4 = aa es a 7 
pacenr ar aah premium ye dress, £30, "The Bugt 
neer oe 





Ava. 23, 1918 
nst. C.E., Inst, Mech. E., 


BS, 


successes during the epee Ak dreds 
somamenped at any ictoria-street, bot, Wostininatgct aw 


Wanted, About 500ft. Sheet Tre, 
are ras either 6in., 7in., or 8in . im short len 
ane Sealy at i of 18in, i, A BENDS fo for tens; 
ROWE with Ta 


ENGIN fale sximaicie M 
B.8e. iene nally PREE ee, 
ES, either orally on ay Fa a 





Tron 





tables. softPPly. BROS, and CO., Ltd.; Pall 
Liverpool. sa 
Wested. Hammers. — Large 
a llb. ENGINEERS’ HAMMERS, 
“A" C iiipate, to BRITISH ENGi. 
NEERING “Con My cndon}. Ltd., 66, Victoria- ea: 8.W. 
Victoria 264. aS 





anted, One Steel Vessel 


W 


dished ends, about 5ft. a, Py loft. jong, 3 ‘ ithstand 
60 Ib. workin, ure.—Appl BRAHA YLE “And 
SONS, Ltd., P! w Wharf, Gea Doeka Ei 





Power-driven 


Wes, Small 





MACHINE for Washing Root Srors Or Root Vege. 

New or Second-hand.—Address, P. D. 257. care 
Deacon's, 7, Leadenhall-street, E.C. 3. 851 » 

Wt anted to Purchase, Stamping 

PRESSES, by Bliss, Taylor and *challen or tng 

must be in first-rate condition ; sizes corresponding “se so. a 

Bliss.—Address, 816, ** The Engineer” Office. 
—— 





anted to Purchase, 8 or 10 


H.P. TRACTION ENGIN ihe, of 
diameter, for a 10 nies or tae 


Gagtnn Parts prtca ap BH toon c Coruna, 
anted, 100 K.W. Generator. 


440 volt, Sas type preferred.—Apply, I. &: %, 


Bedford-row, W. 
[- Time Recorder Wanted. 


and where can be seen.—Box T. R. 
cy, Ltd., 100, Fleet-street, Tendon, BO 


Wes 


Mr 











[raughtsman Requires Situation 
in Scotland or North of England ; 8} years’ en; as 
te ble ; “excellent 

“The Engineer” Office, “se 


(uillotine — Wanted, Power- 


driven eh ype ge to —_ wr Hi Sin. long up w 
dln. thick. Must be 


ood conditior 
PORTHOLME AtRoR 


AFT CO., Ltd., Huntingdon. 


619 + 





E ech."E., DESIRES APPOINTMENT. 20 years on 
power station ‘layouts and general engineering; also good 
all-round ce in blast-furnace iron -and steel. works 
plant, coke ovens and coal =. Londun preferred.— 
Address, 824, “The Engineer” ce. 824 2 


and pees py vena 
What offers ress, 80. 
ineer-Draughtsman, A.MI. 





Experienced Designer, Specialis. 
Gin ay Anto pMeshinets and imental shop. Exoel- | © 
: : 


IMPORTANT POST 
849 B 


D.v. or experimental 
lent po reg OF e49, “ The Yon 


gineer ” Office. 


Speed oul 


WITT, 4445 


pilM Machine of High 


Capacity YAstEn. K teenies to 
Rathbone-place, London, W 


Stapling Machines.—A Number 
w or Second-hard PURITAS HAND STAPLING 
MACHINES urgently REQUIR. 
of great national im 





ED in connection with work 
Machines out of order, but 
— of being re |. would be purchased.—Wil! any firm 
has one or more machines which cou'd be spared reply, 
with particulars <P price, to 800, “ The Engineer” - 





Mechine Tools, Jigs, &c. (48), 


free shortly. Assistant aren ee — er or Foreman 
Fitter (21 years’ experience), S EERKS POS TION. Ene: 
up-to-date methods.—Address, 785, ** The bestow 


Active Partner (Ca apable Urgan- 

ISER) WANTED for GREY IRON FOUNDRY in the 
Midlands, employing 70 men.+ Must be thoroughly experienced 
in Machine Mouiding and Piecework meth Good bi 
tunity for right man.—Send full particulars to aa 
Engineer ” Office. 


Managing 
Pirwaioy ‘ham. vhost be ae ayo TAK 


OF WORKS; can invest i Ay 
right man. —Address, 653, “* The ornate 


Agencies Wanted for Cardiff 


a jor NEWCASTLE cts for lron and Steel 
Goods, Metal Products of all winds, a General “ee oe for 
, Collieries = Shipowners. 
offices ~ both towns in ¢ experienced managers, and 
possess pore nne I connections in the Berm 8 med. 
ied i itions will be 


can be f desired, and war 
dered from firms unable to supply £ de at the preseut 
, Wellington-street, 


time PHILIP aod BRUCE, Ltd., 
Glasgow. 
nts Wanted for London, 


| Sele gen 
and other for infallible BOILER | 
Bristol- 


at ta a ECLIPSE ‘BOLLE pee CO., 6, 


tic, 
785 








Director Required for 
and Metal RAKE ETHIE Company in 
E CHAKGE 
ood opportunit; _ 
Office. 

















—Write, stating age, oes. and salary req 
Z ¥.495, care Deacon's, Leadenhall-street, Ec. 5. 828 a 





L ay Tracer or Estimator Re- 
——. by Engineering Firm employed on Govern- 
on G work will be 





Mec. Engineer Seeks Raipan. 


SIBLE Post! fLON : 12 years’ experience in machine 
tools and jigs and_tvois. Fi eneroneies exp. in 
aero engines. shells, and smal] guns, all tools connected ; 
sawn Ad labour; excelient refa.—Address, 042,“ The 2 Engi: 
neer ice. 


A Large Firm of Engineers in 


HAVE an OPENING for s YOUTH of Good 


Edueation as PREMIUM PUP 
evar tafaciade ith Workzand Dravingofion, 





ann pa aren ty to your “nearest Em — Exch . and 
-quote “The Engineer” and No. A O77 a 





Leading Draughtsman Required 
by Aer plane Factory in N.W. London TO TAKE 
CHAR#E OF SE CTLON —No one engaged on vovernment 
work or aes than ten miles away need write to Box 


714, Sells, Ltd , 163, Fleet-street, E C 4. 686 a 
N echanical Draughtsman Re- 
QUIRED, used to Small Machine Preference given 
to mi with + xperience ta electri:al machines or apparatus. 
Permancucy if suitabe. No ore at preseat on Goverament 


work wil: be engaged —Apply nearest Kmployment Fx- 
change, mentioning ** The Engineer” and number 5174. 838 a 








echanical Draughtsman 

WANTED. with high-grade experience on Heavy Auto- 

mvtic pest ane Work, Jig, Gauge and special tools. Good, pro- 

re ssi 2. perimsaoent position to suitable applicant.— Box 

t Smith" 3 a Agency, Ltd., 100 Fleet-street, 
Londoa, #. J. 537 a 





y 
teel Works D,saughtsmen.— 
THREE REQUIRED for large Some Steel “ orks. 
Goo i Geueral Mecuanical, but not Lecessarily steel works ex- 
risne3, esseutia4. Good salary and prospects Wo suitable men. 
er nanency. state full particulars, including age and salary 
expucted —Address, 501, **The Kugineer ” Office. 5S0l a 











wo erienced Mechanical 
at ~~ — permanent peemere Pre- 

ference to ge internal 
E.giaes thio, 4 Sealey required, and ean to 
Engineer” 


nearsst E oe gmest exchange, meutioning - 
_ namber ld ayes employed on Government work 
ure ready wi'l be engag 772 a 


Wanted, Experienced Charge 


ND for smati Tol-room in engineering mare 5 em- 
ployiog abou: 109 bauds on Admiralty work. Must be good 
all-round men, experienced in manufacture of Smail tools, 
Jigs, ani Fixtires aud nave held si-nitar position. No person 
already on Government work will be eug»ged —Apply your 
ag 74 Eopoyment Exchange, quoting “The a 


a 








Metallurg gical Chemist Open for 


APPOINTMENT ; 18 years’ works experience in alloy 
steels, brovze., alami ‘ium alloys, &c. Highest references.— 
Addceées, 844, “ The Engiuezr " Office. 844 1s 





Pee 
arine *nd Aero-Engines, A)ternating Currents, Wireless 
Course, Ferro-Concrete,.Refrigeration, Pract. Maths ,and Cal- 
culus.—P#N NING1ONS, 254. Oxford Road, Manchester. 








oe > 


PREMIUM SYSTEM of PAYING WAGES 





Post free to any address in 





PAYMENT by 


has come to stop. 


RESULTS 


There is no better method than 
The PREMIUM SYSTEM 


For it pays the workman for HIS results 
and the Employer for HIS. 


Owing to the great demand for the Standard Monograph on this 
subject a new issue of the Fifth Edition has been, printed. 


Copies in cloth boards, Two Shillings and Sixpence | each net. 


the United Kitigdomn, “9s. 9d. 


i THE ENGINEER” Office, 33, Norfolk Street, Strand, Wc 


| minute, 


35 H.P. Electrical Shunt-wound 


MOTOR REQUIRED.—Particulars to BAY a 
Ltd, panies: Newington-causeway, London, 5.E. 1. 847 


MACHINING. 


Eagineering Firm, Manchester 
DISTRICT, 


have coming vacant, through expiration of 

contracts, 50 machines (64in. Headstocks, 
Compound §lide-rests), 

URGENTLY REQUIRE IMMEDIATELY 

PLAIN TURNING CHUCK WORK 

for any class of War Work where large quan- 

tities are required. Deliveries can be com- 
menced in two weeks. 


Address, 599, ‘‘ The Engineer ’’ Office, 59; 








We anted, re Milling, and 
pai E COMMERCIAL AN B MARINE 

aGIne © co., et ae og ap W. 7, wil 
Re for Sarin honed tere 





2: Time Recorder, as New, 
| PELLay ie Fevlngtontond EOL. What weet: Y- ¥. 


A Vacuum Solvent Recovery 


am NT. (by reputed maker) FOR ey complete 
= condenver, re Pasnaee receiver, and Pitot sot Internal 
mension of Yacanan chamber ne, 7 by 

te erie by 4ft. high, ye to 
steam 50 Ib. on 
—y ny Ghamaber ted. wit with S aiecs at ebds and sides, well 
ate sonee heat. Surface condenser about 2ft. internal 


vanised mild steel tank, 3ft. diameter 
130 gallons, approx.; complete with all 





ipgs. 
aa can obtain a vacuum of 25in. in about 4 
new eee 30in., and under working conditions 
maintain 27in. vacuum . Particularly suitabie for recovery of 
Naphtha or other volatile matter. 
Fart rther particulars, address 816, “ The Engineer” Pare 





Bagshaw ’sWrought Iron Pulleys, 


vernment departments, are the strongest, 
So the market. Quick nt given. 
— yee Sean transmirsiou of 


_— for 
| power shaita. free —J. BAGSHAW 
and SoNs Li Li Led. kshire. Gel 


neers, Batley, Yor! 
Boiler. — Modern-made Ege. 
ENDED nOTLES a i bons gy Me. dames a a 
G 


chea) 





for Pressure Tank.—J' 
Lawrence Hill, B.istol aL 





Drawing Pape r, Monckton 
A . 


Sizes als 20 x 27in. 62 lb. per ream. 
3x 3in. |. =m» 
97 x 40in. 1 


32 x 4dia. 
1s. 6d. per lb. cash, sabjeot to sale. Py over £5 carriage 
-M'LAGAN and CUMMING, Edinburgh. 782 @ 


re Sale :— 


COMPOUND OORLISS"ENGIN 
ERTICAL ¢ sroored wheel 





hy ~ - 


HORIZONTAL seraaren Bole ENGINE, cylinder 20in. 
Ww. Pressure 


* orzo’ der 10in. by 20in. stroke, by 
| wee ae ; eet also two iy-oheels an d pulley 
| sited 


sapped “THE 


eg 


eat conditio: 
OTA SEAMLESS STEEL TUBE snd 
ie PERPEOTA SEAMLESS STEEL ve 














Ava. 23, 1918 





THE ENGINEER 


151 
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TAPS AND DIES FOR PRODUCTION WORK. 
By G. DOORAKKERS., 
No. I. 


Taps. 


TE size of a screwed hole is, like the size of a plain 
hole, subject to a limit of accuracy. For plain holes 
this limit depends on the class of fit wanted, and is in 
direct relation to the diameter. For tapped holes 
under normal conditions the limit should be in direct 
relation to the number of threads per inch. That 
limit applies to both the minor and the major 
diameter of the thread. The following formula for 
the limit has been found very useful in practice :— 
Limit = 3 P/40, where P equals the pitch. The 
above limit applies for finished work. If the work is 
roughed first we can of course allow a bigger limit for 
the roughing diameters. 

There seems to be no attempt made to fix a standard 
limit on the above lines, as in many cases we see a 
drawing of an article with two screwed diameters of 
the same number of threads which obviously require 
the same degree of accuracy, and yet the limits are 
totally different. The dimensions of a tap must be 
chosen in such @ manner that they produce a hole 
within the specified limits. The usual method of 
gauging screwed holes is with a screwed plug of the 
minimum size, and a plain plug of the maximum minor 
diameter. The first mentioned has to enter, while the 
latter must not enter. It would therefore suggest 
itself to make the tap half-way in between the 
maximum and the minimum size. In the case of a 
small limit, combined with a large diameter and a fine 
pitch, it will be found difficult to get work passed by 
the examiner which has been tapped with a tap made 
exactly in between the limits and hardened after- 
wards. The tendency should be to keep the major 
diameter of the tap near the maximum to let the 
screwed plug enter easily. But by making the major 
diameter on the maximum side we naturally make the 
minor diameter on the maximum side, with the result 
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that after hardening the tap cuts a hole in which the 
maximum plug enters, thereby causing the rejection 
of the work. 

To overcome this difficulty to some extent I decided 
upon @ slightly modified shape of thread, but still 
remaining within the specified limits. 

Fig. 1 shows a diagram of the new shape of thread. 
Diameter D is the minimum major diameter of the 
work to be tapped. The maximum major diameter 
is therefore D + L. The new shape of thread has 
been chosen so that the flanks coincide with the size 
of the tap made half-way in between the limits. The 
top of the thread has been increased by a distance 
4 L, thereby making the radius smaller. The root of 
the thread has been reduced a distance } L producing 
the same radius as at the top. By examining Fig. 1 
we arrive at the following dimensions :— 

Minimum major diameter of the 


hole to be tapped =D, 
Maximum major diameter of the 
hole to be tapped =D+L, 
Major diameter of the tap =D+ iL, 
Minor diameter of the tap =D—2C+HL, 


where C is the standard depth of the thread. The 
dimension from the top of the thread on one side to 
the root of the thread on the other side = D — C+ +L. 
We now want the new radius at the top and the root 
of the thread, and the dimension over three wires. 
Assume the new radius = R, then by a simple cal- 
culation we find that R, = R — .10723 L, where R is 
the standard radius. The dimension over the three 
wires becomes: D + 2a + 4L, where D is the 
minimum major diameter of the hole to be tapped, 
and x the distance from the top of the wire to the 
outside of the thread for the standard shape of thread. 
Example.—The following dimensions are required 
for a tap which has to screw a hole with twenty-four 
threads per inch, with a maximum major diameter of 





.884in. and a minimum major diameter of . 880in. 
Inches. 
Outside diameter of tap = D+ }L 
= .880 + .003 =. .883. 
Dimension from top to root of thread = D 
—C+4L = .880 — .02667+ .002 
Dimension over three .025 wires = D 
+2x2+4L= .880 + .0124 + .002 
The new radius R, at crest and root = R 
— .10723 L = .0057 — .0004 = .0053. 
The taps are cut with circular form tools, cut away 
under the centre to produce the necessary relief. 
Fig. 2 shows the design of that form tool, and Fig. 3 
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shows the spring tool holder used in connection with it. 
In the section at a distance 6 under centre the tool has 
to cut the required shape of the thread for the tap. 
The form tool is cut with a male and female tool of the 
correct shape, and these tools have to be set up at a 
distance 6 under centre. 

The manufacture, the setting up, &c., of the male 
and female tools, as well as the manufacture and 
calculations of the circular form tools, was fully 
explained in my article on “The Manufacture of 
Hardened Thread Gauges.” The formula for measur- 
ing the male master tool differs slightly owing to the 
radius being smaller than the standard radius. 

Assume O the distance from the back of the tool] to 
the top of the radius— 

Then O = L, — (KG + .48024P —3}C—}4L); 
where L, is the dimension from the back of the tool 
to the top of the plate of the gauge, and K G is the 
constant for the gauge. 

Example.—Required a male tool for producing: a 
circular form tool which has to cut a tap of twenty- 
four threads per inch, if the limit allowed = 004in. 

O = L, — (KG + .0061). 
The formula for the 57 deg. male tool for producing 
the female tool becomes— 
O=L, —(KG + 1.09574 x .137328 P — .10723 L) 
where O L, and K G have the same significance as for 
the 55 deg. male tool. 

Example.—Required a male tool with a 57 deg. 
angle, and the correct radius for producing a female 
tool for a circular form tool which has to cut a tap of 
twenty-four threads per inch, if the limit allowed = 
-004in. 

O=L, — (KG + .005798). 
The calculations for the circular form tools are, as 
previously mentioned, identical with those for the 
circular form tools in the article on “‘ The Manufac- 
ture of Hardened Thread Gauges,’ except for the 
depth of the thread, which is deeper, and must be 
taken into account. 

Example.—Required the following dimensions for 
a circular form tool which has to cut a tap for tapping 
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a hole of a maximum major diameter of .884in., 
and a minimum major diameter of .880in. 

The number of threads is twenty-four per inch, right 
hand. 

1. Major diameter D. 

2. Dimension from top to root B. 

3. Dimension over three wires A (when dia. 
wire = .025). 

4. Number of threads per inch N. 

1. The major diameter D was chosen lin., while the 
distance under centre b was taken as !/,,in. 

2. B = .972554. 

3. A = 1.000 + .011663 = 1.011663. 

4. N is about twenty-one threads per inch left hand. 
Taps for blind holes are slightly tapered, ¢.e., the back 
part of the cutting diameter is a little smaller than 
the front diameter. The amount of taper must be so 


tapped. This taper will make the tap cut far more 
easily. 

Another important item is the milling of the gaps, 
since much of the free cutting quality of the tap 
depends upon that item. Most of the standard taps 
on the market are milled with a convex cutter, but 
the gap is generally not milled deep enough, and 
therefore produces a negative rake on the portion of 
the section from the top to the bottom of the thread. 
A tap milled in that way cannot cut freely. It may 
be possible to cut with a tap of that description when 


‘it is worked backwards and forwards by hand, but it 


is useless for machine tapping. 
Another fault of most of these taps is, that the 
flute is left too wide, and as there is no relief on the 
cutting diameter this tends to a large rubbing surface, 
and therefore excessive friction. An effort has been 
made to overcome this difficulty by machine relieving 
the back portion of the flute, but it has the distinct 
disadvantage of forming a lead for the swarf to enter 
and wedge when reversing either the tap or the work. 
Machine relieved taps are, moreover, very expensive to 
make, and as the diameter is reduced behind the small 
circular portion of the flute there is no long life in 
them, and they have therefore little value in pro- 
ducing work with fine limits. 

Most other shapes of gaps possess the fault of letting 
the swarf enter when reversing, thereby spoiling the 
hole. Fig. 4 shows the section of a tap which is 
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milled correctly, and will cut comparatively freely. It 
will be noticed that after the angle 65 has been set out, 
the centre N is determined by the intersection of the 
tangents to the bottom or minor diameter of the 
thread. This method forms a positive rake at the 
cutting edge. To show up this rake the depth of the 
thread in the figure has been exaggerated, thereby 
exaggerating the positive rake. When the tap is used 
for brass it can be milled to exactly the same form, 
but it may be necessary to grind the cutting edge 
central after hardening, or else it might cut too rankly. 
The back side of the flute is always ground central, 
to prevent the tap from cutting when reversing. The 
following dimensions are wanted for milling the taps— 
see Fig. 4 :-— 

1. The width of the convex cutter = 2 x ON. 

2. The distance from the outside diameter to the 
bottom of the gap K T. 

3. Dimension U P which is given for checking and 
examining purposes only. 

In the milling of the gap the first consideration is to 
set the centre of the convex cutter exactly in line with 
the centre of the tap. Then raise the table till the 
cutter just touches the outside diameter, after which 
raise it a further distance KT. The calculation of 
these dimensions is a simple matter with the aid of 
Fig. 4. The dimension O N is an odd size, and in case 
of larger sizes it might be an advantage to make the 
convex cutter a fractional size. The size taken must 
be the nearest fractional size under, and as the angle 
6 is kept constant the calculation of the other dimen- 
sions must be made accordingly. 

Example.—Required the following dimensions for 
milling the four gaps in a tap of .883in. outside 
diameter, twenty-four threads per inch when the 
limit allowed is .004in. 

1. Radius of the convex cutter O N = .26363. 

The size taken is therefore .250. 

2. Dimension K T = .22621. 

3. Dimension U P = .2006. 

It will be noticed in the calculation that N K is a 
minus quantity. This shows that the point N in 
reality falls outside the circle, and that the drawing is 
therefore not to scale. 

The wheel used for grinding the taps should be 
trued up to the same radius as the convex cutter, 
which can easily be done with an adjustable diamond 
holder in a fixture which swivels round an axis. A 
short tap used for tapping blind holes need not be 
re-ground in the gap. The correct way of re-grinding 
such a tap is to grind away the front face for one 
thread, or one and a-half threads, and to re-grind the 
bevel. The angle of that bevel must not be more than 
45 deg. with the axis, or 90 deg. including angle. 

In the case of taps for blind holes, the width of the 





small that it does not affect the limit of the hole to be 


undercut at the back of the thread, or the portion not 








152 


THE ENGINEER 





Ava. 23, 1918 




















threaded, must allow for an included angle of bevel 
of 90 deg. maximum. That bevel is usually ground 
by hand, but to ensure an equal cutting of all the 
flutes it is best produced in a fixture which grinds the 
bevel following the lead of the thread. Fig. 5 shows 
& universal fixture for backing off taps. 

Spring chuck A is interchangeable, and can be made 
to suit any diameter. The jaws B can also be easily 
changed. These jaws are made to correspond to the 
number of flutes on the tap, and also to the lead of the 
thread. Catch C holds the sleeve while tightening or 
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fitted with the Merz-Price protective system. The 
low-tension board consists of the two transformer 
panels and four feeder panels, and controls the supply 
to the screens and workshops, and other motors on 
the surface. 

Two motor-driven air compressors are installed 
in the power-house—see page 153. The com- 
pressors were manufactured by Belliss and Morcom, 
Limited, and the motors and starting gear by the 
British Westinghouse Co., Limited. The compressors 
are of the vertical high-speed forced lubrication type, 
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Fig. 5—UNIVERSAL FIXTURE FOR BACKING-OFF TAPS 


undoing the knurled nose for insertion or removal of 
the tap. Bush D is graduated in degrees, so that the 
fixture can be set for any required bevel. The form 
of shank given to a tap depends upon what the tap is 
used for. 








THE ELECTRIFICATION OF A DURHAM 
COLLIERY. 
No. II.* 


THE alternating current switchgear in the power- 
house is grouped into two switchboards, both of the 
wardrobe type, consisting of cells constructed of 
planished sheet steel, with angle iron framing. The 
high-tension board—see top view. page 153—is 
divided into two duplicate portions, connected together 
through a bus-bar coupling switch. Each half of 
the board is fed by a separate feeder from the sub- 
station, and controls half of the plant, by which 
means certainty of supply is assured in the case of 
a fault on either feeder or bus-bar section, and maxi- 





running at 233 revolutions per minute, and fitted 
with Rogler-Hoerbiger suction and delivery valves. 
An automatic adjustable unloading valve is fitted 
on the air inlet, and it is so arranged that on the pres- 
sure at the delivery exceeding the normal by from 
3 lb. to 5b. per square inch, the valve closes and 
shuts off the supply. The valve can also be per- 
manently closed by a lever. The capacity of each 
compressor is 3000 cubic feet of free air per minute, 
compressed to 80lb. per square inch. The com- 
pressors are of the two-stage type, and are fitted 
with intercoolers. The two cylinders are 33in. and 
19in, in diameter respectively, and the stroke is 15in. 
The number of cubic feet of free air compressed to 
80 Ib. per square inch per brake horse-power is, we 
understand, 5.75. The amount of cooling water 
required for the water jackets and intercooler is 4500 
gallons per hour’ per compressor. The motors are 
of 535 brake horse-power each, and they are supplied 
with current at a pressure of 2900 volts. They are 
of the slip-ring type, and are started by liquid start- 
ing switches. A water-cooling frame is fixed in close 


proximity to the power-house, and after the cooling | 









































fans at their full capacity are 300 and 800 respectively, 

For the lighting of the colliery, both at bank and 
round the bottom of the shaft, two motor generators 
have been installed. Each has a capacity of 60 kilo. 
watts, and delivers direct current at 220 volts. - Both 
are driven from the high-tension board. It was 
decided to install motor generators and direct-current 
lighting in order to prevent any fluctuation of the 
supply voltage when the winders are running from 
affecting the lighting circuit. Provision is made 
for the installation of a further set as the lighting 
load increases. These machines also supply the 
current for the house and street lighting in the new 
village, each row of houses being provided with a pair 
of service cables, running its full length in the false 
roof, to which cables the individual houses are con. 
nected. The ends of the service cables are brought 
out at the ends of the rows, and are there connected 
to main bare stranded copper distributors, which 
connect the rows together. The systematic layout 
of the village lends itself to this treatment, and the 
whole installation has therefore a very neat appear- 
ance. 

No meters have been installed in the houses, but 
each consumer pays @ weekly charge of either 6d., 
7d. or 8d., according to the number of rooms in the 
house and the total number of lamps. Ordinary 
8 candle-power and 16 candle-power metallic filament 
lamps are used. The tenants have to renew the 
lamps themselves, and pay for repairs. The street 
lighting is carried out by lamps attached to steel 
poles in the case of the main streets, or to wall 
brackets in the less important streets, in which latter 
case the distributors are carried along the chimney 
stacks, and the lamps are coupled up by means of 
twin lead-covered cable. 

The permanent pumping plant installed in the 
Lew Main seam consists of three electrically-driven 
Sulzer high-lift centrifugal pumps, each capable of 
delivering 90,000 gallons of water per hour against 
@ manometric head of 1020ft., when running at 1170 
revolutions per minute. The pumps are of the 
multi-stage type, and five stages for each pump 
are required to deal with the manometric head, 
which gives 204ft. per stage. Each pump is coupled 
directly to a Westinghouse motor through a flexible 
coupling. The motor is of the slip ring pattern, 
and it is a ed for three-phase, 40 cycles, 
2700-2800 volts current. By reference to the plan 
of the pump-house—Fig. 5—it will be seen that the 
three pumps are arranged in line, with the water 
pipes and starters and switchboard on the opposite 
sides of the house. This has the advantage of keep- 
ing the latter clear of water dripping from the pipes 
or leaky joints. Each pump has its own suction 
pipe, 12in. bore, and it is fitted with a non-return 
valve and strainer. In the event of the valve becom- 
ing choked or damaged, the suction pipe is so arranged 
that the lower part, with its valve and strainer, 
may be lifted out of the sump for examination. The 
strainer is also easily accessible and can be cleared 
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Fig. 5—PLAN AND ELEVATION OF PUMP HOUSE IN THE LOW MAIN SEAM 


mum flexibility is attained for cleaning, overhauling 
and running repairs. The switchboard consists of 
two feeder panels, two winder panels, two fan motor 
panels, two compressor panels, two shaft cable 
panels, two transformer panels, two motor generator 
panels, and one bus-bar coupling switch, fifteen panels 
in all. The low-tension switchboard—see page 153— 


is fed from the high-tension board through two 200 

kilovolt-ampére three-phase Siernens transformers 

of the oil-immersed type. The transformers are 
* No. I. appeared August 16th. oi 





water has left the compressors it flows to that frame 
After the water becomes cool, it is again pumped 
to the compressors, a small circulating pump being 
employed for the purpose. 

Two Walker fans, motor driven by means of ropes 
and rope pulleys, are installed, one being capable of 
delivering 250,000 cubic feet per minute at 4in. of 
water gauge, and the other 400,000 cubic feet per 
minute at 8in. of water gauge, the full speeds being 
185 and 215 revolutions per minute respectively. 
The brake horse-powers necessary to drive these 
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without the removal of the pipe. The rising main 
is 14in. bore, and, for the sake of safety, it is in dupli- 
cate. The discharge from each pump is connected 
to both mains, and shut-off valves are fitted between 
the pump and each main. A non-return valve is 
fitted directly to the discharge branch of each pump. 
A view of the pump chamber is given in Fig. 6. The 
bearings of the pumps consist of cast iron sleeves, 
lined with white metal. Ring lubrication is employed. 
In order that the oil may be preserved in a cool state 
during long periods of continuous running, there_is 
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(for description see opposite page.) 
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provision for water cooling the bearings, and some 
of the waste water from the balancing device is used 
for this purpose. The impellers and guide wheels 
are made of hard bronze. The shaft, where it comes 
into contact with the water, is protected by bushes 
of the same material as the impellers. The overflow 
pieces, leading the water from one stage to another, 
are of cast iron. To maintain the impellers in their 
correct positions and to meet the hydraulic thrust 
set up when the pump is working, the Sulzer balancing 
device is fitted. This device is well known. The 
suction branch of the pump forms part of the inner 
cover, and the discharge branch is cast with the pump 
body. A feature of the design is that the outer cover 
may be removed, and all the internal parts of the 
pump taken out for examination without disturbing 
the joints of the suction or discharge piping, whilst 
another advantage is that the number of joints is 
reduced. Tests of the pumps have, we understand, 
shown the pump efficiency to be 78 per cent., the 
corresponding shaft horse-power being 594. The 
motor is designed to give 660 horse-power con- 
tinuously, so as to provide a satisfactory margin to 
meet fluctuations in the service. When this pump- 
ing scheme was first under consideration, we under- 
stand that, owing to the higher efficiency of the ram 
pump, it was thought advisable to use ram pumps 
for ordinary working with a centrifugal pump stand- 
by. It was afterwards found, however, that, although 


the efficiency of the best type of duplex ram pump 
combination was approximately 80 per cent., and 
would produce a saving in the current bill of about 
£400 per annum, the capital cost of the former was 
nearly 2} times that of the latter, making the total 
costs per annum, with capital charges included, 
This 


slightly less with the centrifugal combination. 








and a similar plant for Hutton seam, a 300 horse- 
power main and tail haulage in the Five-quarter seam. 
The first-mentioned was supplied by M. B. Wild 
and Co., Limited, and it is fitted with three rope 
wheels, 6ft. diameter, mounted upon a common 
main shaft and operated by means of friction 
clutches. The motor is 100 horse-power, three- 
phase, 40 cycles, 2800 volts, and runs at 465 revo 
lutions per minute. The power is transmitted from 
motor to haulage by means of a l4in. belt. The 
controller is of the Westinghouse metallic oil-im- 
mersed drum type, with grid resistances. The main 
and tail haulage in the Five-Quarter seam was manu- 
factured by the Grange Iron Co., Limited, of Dur- 
ham, with motor and switchgear, by the Westing- 
house company. This haulage has two drums, 6ft. 
diameter and 2ft. wide, running upon a 10}in. dia- 
meter main shaft. The haulage is designed for a 
rope speed of 10 miles per hour. The motor is of 
300 horse-power, three-phase, 40 cycles, 2800 volts, 
and runs at 390 revolutions per minute. The power 
is transmitted from motor to main shaft through a 
set of machine-cut double helical gears, 9} to 1 ratio. 
The motor is .operated by a Westinghouse liquid 
type controller, worked by hand lever. 

All the cables throughout this installation are 
paper insulated, lead covered, and wire armoured, 
with the exception of the surface lighting cables, 
which are carried overhead, and the power cables 
inbye, which are paper insulated, bitumen sheathed, 
and double wire armoured. The cables feeding 
the winding engines, workshops and screens, and 
the portion of the shaft cables that runs between 
the switchboard and the shaft, are single wire 
armoured, while the shaft cables themselves are 
double wire armoured. All the cables on the sur- 
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estimateydid not take into account the cost of the 
larger pump room, which would have been required 
for the ram pump scheme. 

Motors under 50 horse-power, used for the various 
services at the surface, are supplied from the low- 
tension switchboard, previously described, and they 
are divided into circuits. The first circuit includes 
one 20 and one 40 horse-power motor, which drive 
the machine shop shafting and the circular saw re- 
spectively. The staple-pit pump-motor of 60 horse- 
power is on a second circuit, whilst the third circuit 
feeds the whole of the moters which drive the screen- 
ing plant. -A fourth circuit is for the small surface 
haulage motors. The motors are either of the pro- 
tected or of the totally enclosed pipe-ventilated type, 
and they are controlled by switches, fuses, and 
starters combined in single units. The motors 
driving the screening plant are as follows :—Screens, 
two of 40 horse-power, squirrel-cage type; picking 
belts, four of 20 horse-power, slip-ring type; jib- 
loading gear, one 20 horse-power, slip-ring type ; 
Marcus screen, one of 20 horse-power, slip-ring type ; 
Empty tub creepers, two of 20 horse-power, slip-ring 
type. 

A separate house has been provided for the 40 
horse-power screen motors, which are of the protected 
type, and similar to the saw motor. The picking 
belt motors and loading jib motor, which, of neces- 
sity, are totally enclosed, are arranged for pipe ven- 
tilation, and this has enabled their dimensions to 
be kept down to those of the 20 horse-power pro- 
tected motors in the workshop and staple pit, thus 
making the parts of the whole of these motors inter- 
changeable. The air inlets of these pipe-ventilated 
motors are connected to a common inlet pipe, which 
is taken outside the heapstead building so as to 
obtain clean air for ventilation. 

The underground haulages comprise a 106 horse- 
power endless rope haulage in the Low Main seam, 
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face are laid in sand, in specially built brick trenches. 
At the shaft head the trench in which the shaft 
cables are laid is enlarged into a chamber, in which 
a joint box connects the surface portions of the 
cables to the shaft cables proper. The two power- 
shaft cables, each of 0.25 square inch section, and 
carrying current at a pressure of 2900 volts, connect 
the switchboard in the pump-house in the Low Main 
seam, at a depth of 356 yards, with that in the power- 
house at bank, being looped into the switchboard 
in the Five-Quarter seam en route. One cable is 
connected down to the Hutton seam, but it is reduced 
in section to 0.05 square inch. 

The power switchboards in the three seams are 
of the mining type, having the bus-bars run in solid 
with compound, and carrying protective: gear for 
the incoming and outgoing cables, which, in the 
case of the shaft cables, is time-limit overload pro- 
tection, and standard core balancing in the case of 
the inbye haulage cables. This type of protection 
permits of each cable being immediately isolated 
in the event of leakage to earth anywhere on its 
circuit without the provision of any pilot wires. In 
order to prevent the pumping and haulage load 
from affecting the steadiness of the lighting pres- 
sure, and also to ensure continuance of the lighting 
supply in case of the tripping out of the power 
feeders, a separate lighting cable is run from the 
direct-current switchboard in the power-house to 
a distribution board in the Hutton seam, being looped 
into the Five-Quarter and Low Main seams in the same 
way as the power feeders. 

The foregoing particulars, taken in conjunction 
with the drawings and photographs, which we have 
been able to reproduce, will give an idea of the com- 
prehensive use which has been made of electrical 
power for this colliery, and we would express our 
indebtedness to the agent of the Horden company’s 
group of collieries. for the facilities afforded to our 





representative to visit the works during construc. 
tion, and also after completion, and also for permis. 
sion to publish the particulars and illustrations. 








THE FREEDOM OF THE RHINE. 
(From our Swiss Correspondent.) 
BERNE, July 22nd. 

WuitE the German Government is indulging in 
eulogies of what it calls “the freedom of the seas,” 
and is at the same time sinking hospital and neutral 
ships, it is quietly doing its utmost to ignore Switzer- 
land’s rights to the freedom of the Rhine and Rhine 
navigation. 

Now, this freedom of the Rhine and of navigation 
thereon may seem a mere local question, but in 
reality it is not so. It is a European question, and 
the danger is that owing to the multiplicity of great 
events now happening, and great problems now arising, 
this question of free Rhine navigation may be over- 
looked. Undoubtedly this is what Germany hopes 
and expects, and that is why she has selected the present 
moment for endeavouring to enforce claims to which 
she has no justification. 

Germany, in short, desires to carry out a number of 
vast enterprises on the Rhine between Strassburg and 
Basle. These enterprises consist mainly in the utili- 
sation of water-power, which would necessitate the 
construction of several electrical works and the 
canalisation of the river. The German Empire has 
already come to an understanding with the German 
provincial States bordering on the Rhine to execute 
the works. These German projects, however, if 
carried out, would place considerable obstacles in the 
way of the free navigation of the Rhine. 

Now, Switzerland is very anxious to use the Rhine 
after the war, and to use it far more than before. By 
means of the Rhine she hopes, in conjunction with 
Holland, to secure an outlet to the sea. Germany 
says that Switzerland has no right to raise any 
objections to her constructing either her proposed 
electrical works or the sixteen or more dams and locks 
across the Rhine, which would be necessary to canalise 
it. Switzerland, however, claims that she has a right 
to object to Germany’s carrying out her plans. First, 
because of Art. 5 of the Treaty of Paris (May 30th, 
1814), stipulating that “ navigation on the Rhine 
from the point where it becomes navigable unto the 
sea, and vice versd, shall be free, and in such a way 
that it cannot be forbidden to anyone.” Secondly, 
because of the international rules drawn up in 1815 
by the Congress of Vienna, regarding the Rhine and 
its tributaries. Art. 108 of that document states that 
“the Powers whose territories are separated or 
traversed by one and the same navigable river, under- 
take to settle by mutual arrangement everything 
connected with the navigation of that river.” 
Furthermore, in 1868, by the Rhine Navigation Act, 
the Treaty of Paris and the Vienna Congress stipula- 
tions were confirmed, not abrogated, and the navi- 
gation of the Rhine further and more definitely 
regulated. 

Germany is now trying to excuse her action by 
alleging that Switzerland did not sigr the Treaties of 
Paris and Vienna, which is true. But the Swiss 
rejoin that these treaties were not made merely for 
the benefit of the Great Powers who drafted and signed 
them, but also for the benefit of the small Powers, 
and particularly Switzerland—which, indeed, is 
obvious from their wording. The independent Swiss 
newspapers, German-Swiss and French-Swiss, news- 
papers not under German control, have been writing 
very plainly about this last exhibition of the German 
mailed fist. For instance, the Stadtanzeiger of St. 
Gallen says: ‘‘ We shall see whether in this matter 
Germany will again dare to act with regard to the 
Treaty of Vienna and the Rhine Navigation Act, so 
as to treat them as mere scraps of paper, as she has 
already done with regard to other treaties of inter- 
national law.” 

The Vienna Congress of 1815 forbids States border- 
ing on an international river—that is, a river whose 
course is between or through the territories of more 
than one nation—to put any obstacle in the way of 
free navigation; and ordains that these States are 
to regulate river navigation on the lines of this 
Congress. This was done in 1868 by the Rhine 
Navigation Act; and although Switzerland has not 
adhered to this Act, she has unquestionably a right 
todo so. Holland, for instance, has done so. Art. 1 
laid down the principle that no obstacle of any 
description whatsoever may be placed in the way of 
the free navigation of the Rhine. Art. 30 states that 
no mill, bridge, or other construction may impede 
traffic on the Rhine. By Art. 28, the States bordering 
on the Rhine undertook to maintain it in a fit state 
for navigation. Technical knowledge proves that 
regularisation of the Rhine is the best method of 
doing this—regularisation, which is just what the 
Swiss are advocating and what the Germans do not 
desire. The free use of the Rhine is guaranteed by 
the Rhine Navigation Act of 1868, and guaranteed 
not only to States bordering on the Rhine, but to 
all the world. Before the war British, Swedish, and 
other vessels used to navigate the Rhine. 

Now let us see why Germany is so anxious to treat 
the Rhine Navigation Act, and other international 
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documents connected with the Rhine, as scraps of 
paper. What has she to gain by so doing ? 

First, she desires to erect electrical works to utilise 
the falls caused by the artificial dams which she wishes 
to erect across the Rhine between Strassburg and 
Basle. These electrical works would, it is calculated, 
yield 5,000,000 kilowatt-hours of energy per annum. 

It would take Germany about ten years to construct 
the works, and in the meantime navigation between 
Strassburg and Basle would be completely paralysed. 
Moreover, she might do the work at different times, 
and thus indefinitely prolong it, and consequently 
indefinitely paralyse navigation on the Rhine. 
Switzerland, therefore, would be cut off for a long time, 
perhaps for ever, from that outlet to the sea, vid 
Holland, for which she has long hoped. Again, when 
Germany has finished her works, she could, and 
certainly would, charge a toll for the passage of each 
dam or lock. Moreover, the journey up-stream from 
Strassburg to Basle would be made 42 hours longer 
than it now is owing to all these artificial obstruc- 
tions across the river. 

Finally, Germany desires to do just what experts, 
Swiss and other, consider undesirable, and that is to 
canalise the Rhine, whereas, regularising it is what 
presents far greater advantages, at any rate from the 
point of view of everyone except Germany. 

This Rhine question has been discussed in the Swiss 
Parliament on several occasions lately. On June 10th 
Federai Councillor Ador, of. Geneva, referred to the 
urgency of the question of river navigation for 
Switzerland. ‘‘ Our economic independence and the 
extension of our trade,” he said, ‘‘ are bound up with 
the problem of access to the sea ’’—access from Geneva 
to Marseilles and access from Basle vid Strassburg and 
Hoiland to the North Sea.’ Another French-Swiss 
deputy said ; ** We are living in a position of economic 
servitude as regards our neighbours. The only way 
to get out of it is to secure access to the sea.” 

All these German manceuvres aiming at isolating 
Switzerland and acquiring rights upon the Rhine to 
which Germany is not entitled, are part of her vast 
scheme for ‘‘ Central Europe.” As M. de Rabours, 
an eloquent Genevese deputy, pointed out the other 
day in the Swiss Parliament, a Press campaign is 
being waged in Germany at present against Switzer- 
land’s rights on the Rhine, and an attempt being made 
to diviser pour mieux régner, to divide the German- 
Swiss and the French-Swiss, and thus get more hold 
over the country.~ The interests of all Swiss alike, 
however, are bound up with river navigation, he said, 
and a navigable Rhone was the best guarantee which 
could be given for a navigable Rhine—referring to the 
project for making the Rhone navigable and connecting 
it with the Rhine, a plan which, of course, does not 
interest Germany, or only in so far as she thinks she 
might kill it. ‘* Germany,” said M. de Rabours, “ is 
now proposing to construct a system of canals from 
west to east, from the Rhine to the Danube. If a 
river system from north to south be not opposed to 
this German west-to-east line, what will be Switzer- 
land’s fate ? To be a tributary of Germany. What 
would really be to Switzerland’s interest,’ he urged, 
““ would be a ‘ River League’ from Rotterdam to 
Marseilles, Switzerland being a kind of river navigation 
clearing house or clearing docks of Eurepe.” 

So far almost the only navigation that has taken 
place since the War between Basle and Strasburg has 
been a service of tugs, resumed in 1917, carrying almost 
exclusively coal and coke to Switzerland, and con- 
veying chemical products to Germany in return. 

To show how keen an interest Germany takes in 
this question of Rhine navigation, [ may say that at 
the last annual meeting, the fourteenth, of the Associa- 
tion (Swiss) for Navigation on the Upper Rhine, 
several Germans were present, who, however, had no 
authority to act or speak for their Government. Here, 
again, it was insisted that the Rhine must be regular- 
ised, and not canalised with dams and Iecks construc- 
ted ; otherwise Dutch shipowners would take no interest 
in Rhine navigation as far as Basle, and Switzerland 
would be hopelessly cut off from the sea. The Asso- 
ciation called upon the Swiss Government to protest, 
basing its provest on the Congress of Vienna and the 
Rhine Navigation Act of 1868, against the construc- 
tion of the electrical works which Germany is planning 
on her side of the Rhine, and thus defend Switzer- 
land’s rights based on the law of nations. and also her 
legitimate interests. 

The Journal de Genéve, referring to this Rhine 
navigation question says: “ Our national programme 
may be summarised as follows: a free Rhine, a 
navigable Rhone, and junction of the Rhone and the 
Rhine. Here is already something worthy to occupy 
a whole generation.” 

None but those living in a country on the borders 
of Germany, in an atmosphere thick with German 
intrigue, can perhaps fully realise the importance of 
this German manceuvring about,the Rhine. It might 
be thought that she would have abundant occupation 
now for all her energies, without troubling about 
constructing a series of electrical works along the Rhine 
to supply her with a vast quantity of power. This, 
however, is obviously not the case. Her leading 
organs find plenty of time and plenty of space for 
articles intended to prove that Germany is entitled 
to that to which she is not entitled. In other words, 
that Might is Right. In Berne, since the War, the 


Germans have rented several large hotels which they 
have converted into commercial offices, full of experts 





in all branches of trade and industry. They are 
flooding the country with their prospectuses, with 


commercial travellers and agents of all kinds, in order 
to impress their views upon the people. Weekly, 
fortnightly, and monthly papers, dealing with all 
manner of questions of trade and manufacture, 
showing the advantages of adherence to Central 
Europe, and expounding Germany’s trade preparations 
for “after the war”’ in Turkey and the Near East 
generally, are sent free to all who desire them, and to 
many who do not. The moment an independent 
Swiss raises his voice against this German penetration, 
Germany sets her Press agents in Switzerland to work 
to contradict him. She has no less than three well- 
known Press agencies now operating in the country. 
Nevertheless, and in spite of it all, the Swiss public 
fully realises the danger of Germany’s Rhine plans, 
and none, save hopelessly pro-German organs, have 
a word to say in support of them. 








SHIPPING AND SHIPBUILDING AFTER WAR. 


THE issue of the statistics of the shipping losses 
for July, with the revelation they make that British 
merchant tonnage is still on balance being depleted, 
makes the moment opportune for dealing with the 
situation which exists. 

Although the report of the Departmental Committee 
on Shipping and Shipbuilding was published earlier in 
the year, it has by no means received the attention 
warranted by an expert review of the future of the 
great industries, which are, as the report indicates, 
interdepeudent. Having regard to the — present 
situation, some of the main features of this report 
may be briefly summarised. 

The first and fundamental condition of reconstruc- 
tion is the early removal from shipping of Government 
operation and control. Private enterprise, we are 
reminded, built up the mercantile marine, without 
which the war could not have been carried on, and 
any departure from this principle would be regarded 
as a blunder of the worst kind. Having regard to the 
large amount of capital which will be necessary for 
the restoration of the mercantile marine, the shipping 
industry should, for the remainder of the war, be 
placed on the same footing as regards profits and 
financial control -as other industries, and special 
provisions with regard to shipping, such as those 
contained in the Finance Act of 1917, should be 
repealed. The standard ships built by the Govern- 
ment during the war and any other merchant vessels 
owned by the State should be sold under conditions of 
open competition to British shipowners as they cease 
to be required for direct Government services arising 
out of the war. In view of the severe depletion of 
high-class tonnage, vessels of the greatest value to 
trade should be released first. As to the surrender of 
enemy shipping, the Committee regardsit as absolutely 
essential that enemy countries should be required as 
a condition of peace to surrender to the Allies all their 
merchant shipping. 

The reconstruction of the British mercantile marine 
is a problem of first-class importance, and the interest 
in the measures to be adopted increases month by 
month as the tonnage compared with pre-war figures 
continues to diminish. At the outbreak of war, British 
tonnage was nearly one-half of the world’s steam 
tonnage—12.4 million tons out of 26 million tons 
net—and was four times as large as its nearest. rival, 
the German mercantile marine. We led the way in 
most directions, and not least in the building of large 
vessels. Between 1910 and 1913, the average size 
of ocean-going vessels on the register of the United 
Kingdom had increased from 2500 to 2700 tons net. 
Jt may be estimated roughly that of our total tonnage 
before the war 60 per cent. consisted of tramps and 
40 per cent. of liners. The great importance of the 
tramp owner in the shipping economy of the Empire 
is emphasised. Not only is he responsible for the 
larger part of our steam tonnage, but we have been 
dependent on him for the import and export, especially 
of what may be termed the rougher class of bulk 
cargoes, which are not as a rule suitable for liner 
business. It would be impossible for a country like 
the United Kingdom, with its enormous flow of trade, 
to depend wholly on regular lines with scheduled 
sailings. It is essential that there should be a large 
amount of “* loose’? tonnage capable of supplementing 
the liner sailings, and prepared to trade at short 
notice to any part of the world. German steam 
tonnage was capable of maintaining at sea a speed of 
12 knots or more, and yet the German trades were 
pre-eminently liner trades, their tramp interest being 
small. 

While it was not to be expected that during recent 
years the United Kingdom should maintain its great 
relative preponderance in the world’s carrying trade, 
statements appended to this report show that, if actual 
as opposed to relative growth is considered, no foreign 
country even approximated to the United Kingdom. 
Between 1900 and June, 1914, the United Kingdom 
added 4.3 million tons to its steam tonnage : Germany 
added only 1? million tons. 

In the years immediately preceding the war, about 
2 per cent. of the world’s shipping was broken up or 
lost, and there was a net annual increase in the 





tonnage of about 5 per cent. The strength of the 
British position was partly due to the transfer of 
large numbers of the older vessels to foreign flags, 
which kept the British mercantile marine ahead of its 
rivals. 

The actual reconstruction of the mercantile marine 
must celeris paribus depend ultimately on the efforts 
of our own shipyards and engine shops. It is therefore 
essential that we should be prepared immediately on 
the conclusion of peace to complete annually not less 
than 2 million tons net of merchant shipping. 

For the purposes of this shipbuilding programme, 
it is most important that the requisite preliminary 
measures should be taken, not when the war comes to 
an end, but immediately. It is recommended that 
steps be taken at once to devise the necessary 
machinery :—(1) It should be arranged that yards 
engaged on Admiralty work should be in a position 
to resume merchant work immediately the war is 
over ; (2) skilled workers drawn from the shipbuilding 
and marine engineering industries for military, naval 
or auxiliary purposes should be returned to the 
industries immediately on the conclusion of peace ; 
and (3) shipbuilders and marine engineers must be 
free to obtain the supplies of steel required by paying 
the necessary price without being handicapped by any 
system of priority certificates. 

Other points raised in the report are the 
maintenance of the high standard of British pre-war 
efficiency in shipbuilding, and the building of vessels 
suitable for liner trades, a point which is receiving the 
attention of Lord Pirrie. It is regarded as useless to 
endeavour to control building for neutral owners, or 
absolutely to restrict construction for enemy owncrs. 
It is argued that the broader our policy, the greater 
will be the ultimate benefit to this country. In the 
period of depression, perhaps of great severity, which 
will almost certainly follow an outburst of prosperity 
at the end of the war, British shipbuilders will again 
welcome foreign orders, and the maintenance of the 
foreign connection may once more, it is argued, be of 
inestimable benefit to the industry. 
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RAPID SHIPBUILDING IN AMERICA. 


Farrty rapid construction of a steel steamer of 6000 
tons or over averaged about twelve months in American 
shipbuilding yards before the war. Now the time is 
measured in days. The ten highest records are given 
below, and average only 100 days each, with a range from 
a minimum time of 37 days to a maximum of 119 days. 
The time is taken from the laying of the keel to the delivery 
of the vessel for service. These records are due largely 
to the “‘fabricated”’ system and “standard” designs. 
One company has built twelve steel ships in an average 
of 130 days each. Taking the five highest records on the 
Pacific coast, the Great Lakes, and-the Atlantic coast, 
the average per ship is 100 days for the Pacific, 124 days 
for the Lakes, and 2v9 days for the Atlantic shipyards. 
The ten ships mentioned are as follows :— 

















Ship. | Dead-weight| Place of building. | Time. 
tonnage. | Days. 
} 
Tuckahoe .. | 5500 New York 37 
West Lianga 8800 Seattle .. .....| 78 
West Alsek .. 8800 WE Gx, ks es 2 
Ossineke_ .. 8571 Seattle .. .. .. 108 
West Durfee 8800 Seattle .. 111 
Canoga 8548 Seattle .. 112 
Westgrove .... 8800 Seattle .. 112 
Western Queen .. 8800 Seattle .. | 113 
Lake Huron 3100 Chicago :: =. ..) 117 
Lake Forest.. 3100 Ciiieago .:. .. .4| 199 


NEW AMERICAN ELECTRIC FURNACE FOR BRASS 
MELTING. 


A NEW development in brass furnaces has been per- 
fected by the United States Buteau of Mines. Electric 
furnaces in the brass industry are expected largely to 
replace crucible furnaces in the next few years, owing to 
the declining quality and increasing cost of crucibles under 
war conditions. With the great tonnage of brass work 
required for munitions of war, also, the melting in charges 
averaging only 200 lb., is unsatisfactory. Electric melting 
of brass permits of larger charges, decreases loss of metal 
by oxidisation and volatilisation, excludes sulphur, and 
gives better working conditions. Direct-are electric 
furnaces, however, can be used only for bronzes practically 
free from zinc, and indirect arc furnaces only on brasses 
with not over 20 per cent. of zinc, owing to the high tem- 
perature directly under the arc, as zinc is volatile at brass 
melting temperatures. Electric furnaces used in brass 
work include the Snyder single-phase direct arc; the 
Rennerfelt two-phase indirect-arc, the Ajax-Wyatt single- 
phase induction, and the Baily single-phase with reflecting 
roof. Four others in experimental use are the Foley 
single-phase induction, the General Electric smothered- 
are for single phase or two phase, the Bennett three-phase 
and the Northrup induction furnace. The new furnace 
developed by the United States Bureau of Mines in its 
metallurgical investigations is of the single-phase type, 
but is given a rocking motion during the melt, so that 
the charge is kept in circulation and local overheating 
under the are is thus avoided. It is a cylindrical drum 
5ft. by 5ft., slightly inclined from the horizontal. It does 
not revolve through a complete revolution, but rocks to 
and fro, and this, with its inclined position, gives an 
endways as well as a circular rocking movement to the 
charge. 
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PULVERISED COAL ON AMERICAN 
LOCOMOTIVES. 
No. I. 


AN interesting development in locomotive engi- 
neering in the United States is the use of pulverised 
coal for fuel. It had reached a promising stage 
early in the war, but further development has been 
checked by war conditions of railway service and 
the difficulties due to shortage of coal supply. 

Experiments in the burning of powdered coal were 
made several years ago on the elevated railways of 
New York City, which were then operated by small 
four-coupled tank engines, having a four-wheel trail- 
ing bogie under the rear tank and coal bunker. The 
pulveriser and blower were carried on the engine, 
and the fuel was very much coarser than that now 
employed. The modern use of this fuel system in 
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Fig. 1—PLANT FOR DRYING AND PULVERISING COALS 


railway service in the United States dates from 1914, 
when the New York Central Railroad applied it to a 
six-coupled bogie passenger engine of the 4-6-0 type. 
Since then the locomotives equipped with this system 
include the following :—Atchison, Topeka and Santa 
Fé Railway, a goods engine of the 2-8-2 type ; Dela- 
ware and Hudson Railroad, a goods engine of the 
2-8-0 type; Chicago and North-Western Railway, 
a 4-4-2 passenger engine ; Missouri, Kansas and Texas 
Railway, a 4-6-0 passenger engine; New York 
Central Railroad, a 4-6-2 passenger engine and two 
4-6-0 goods engines; Central Railway of Brazil, 
twelve American-built passenger engines of the 
4-6-0 type. A few of these engines were equipped 
for experimental purposes only, but the experiments 
were made with the engines in regular service. 
Pulverised coal presents advantages in various 


A. Steam Turbine and Blower 
B. Steam Turbine Operating Screw Conveyors, C. 





the fire, regulating it to suit the varying loads and 
steam demands of the engine, and thus economising 
in fuel consumption. He also has better oppor- 
tunities to watch the signals. 

Further, the uniformity of fire-box temperature, 
as compared with ordinary open-door firing, reduces 
the stresses in the fire-box sheets. With pulverised 
fuel, therefore, there should be a reduction in cost 
of inspection, maintenance and repairs of fire-box, 
tubes and smoke-box. It is estimated that the 
engines could make runs of 200 to 250 miles, stopping 
simply to take coal and water, and avoiding the usual 
necessary delays for cleaning the fires and clearing 
out the ash-pans. 





ae 


product contains not more than 1 per cent. of 
moisture, and is of such fineness that 95 per cent. will 
pass a 100-mesh sieve, and 85 per cent. will pass a 
200-mesh sieve. 


There are certain risks due to inflammability, and 


pulverised coal needs to be handled with as much 
care as fuel oil. 
ignition, the drying should be done at as low a tem- 
perature as possible, and with a strong draught. 
temperature of the coal, as it comes from the drier, 
should not exceed 150 deg. Fah. The coal should 
be stored in metal or concrete air-tight bins, and only 
the amount required for a day’s consumption should 
be prepared at a time, the reserve supply being kept 


To provide against spontaneous 
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Fig. 3—LOCOMOTIVE FIRE-BOX—POWDERED FUEL AND AIR MIXING ARRANGEMENT 


Successful use of. low-grade coal when pulverised 
has the advantage of affording a satisfactory method 
of using the great quantities of lignite and semi- 
lignite coals in the western part of the country. These 
fuels have been made available to a limited extent 
by equipping locomotives with special grates, draught 
appliances and_ spark-arresting devices. It also 
makes available large banks of waste anthracite in 
the anthracite mining district, this material being 
too fine and too dirty for use as fuel in the ordinary 
way. Good coal can be used just as well, of course, 
and, in fact, practically any grade of coal can be 
burned in pulverised form. One trouble which has 
been experienced, with some coals at least, is the 
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Fig. 2—ARRANGEMENT OF APPARATUSRZON ENGINE FOR BURNING POWDERED COAL 
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directions. Its introduction would enable lignite 
and low-grade coals to be used to advantage, thus 
increasing the fuel resources and releasing a large 
proportion of high-grade coal for other purposes. It 
saves fuel by reducing the consumption when the 
engine is standing, and, in point of fact, only about 
two-thirds of the total amount of coal is burned 


while the engines are running and actually giving 


service. It greatly facilitates the work of tiring, 
and, in this respect, affects the same results 1 
attained by the use of oil fuel and mechanical stokers 


for coal. Instead of spending most of his time in 


the heavy physical exertion of shovelling coal, the 
fireman can give full attention to the condition of 


are 








Cross Section. 


accumulation of slag in the fire-box and on the tube 
plate. Whether this formation is due to some pecu- 
liarity in the coal or to some defect in the method of 
combustion has not been determined, but it is thought 
that in either case it can be avoided by careful atten- 
tion to the firing apparatus. 

Pulverised coal is already in use extensively in 
stationary plants, and in 1916 the consumption for 
furnaces and kilns alone was about 8,000,000 tons. 
Hence the machinery and apparatus for manufacture 
and combustion are well established, and it only 
remains to adapt them to the special conditions of 
locomotive service. It is recommended that the 
fuel be pulverised and dried in such a way that the 





and mine dust. 


in lump form. Risk of explosion is due to the finely 
comminuted condition of the coal, like flour, dust 
All bins, pulverisers, shoots, &c., 
should be air-tight, and no accumulation of dust or 
exposed surfaces must be permitted. Only electric 
lights should be used in the machinery and storage 
rooms. 

The cost of pulverising and drying is given as 
ranging from 73d. to Is. 103d. per ton, decreasing 
in plants of larger capacity. For the work at an 
average railway coaling station the cost would be 
about 124d. This cost is more than offset by the 
lower price of the fuel, delivered on the tender, as 
compared with ordinary coal of the grades generally 
used. 

Preparation of the fuel must be done at the loco- 
motive coaling stations along the line, as the fuel 
cannot be hauled long distances, and should not be 
kept long in storage. The plants on the Chicago 
and North-Western Railway are provided with over- 
head storage bins of suitable capacity, having spouts 
and appliances by which the receptacle on the tender 
can be filled in three or four minutes without exposing 
the coal to the atmosphere or producing dust clouds. 
A typical plant for drying and pulverising coal for 
fuel is shown in Fig. 1. 

The pulverising plant, installed at Marceline in 
1917, for the Atchison, Topeka and Santa Fé Railway, 
has a 12-ton bin-or bunker for mine coal brought in 
by railway wagons. The drier is of the Fuller type, 
with inclined revolving cylinder, 42in. diameter and 
42ft. long. Coal is fed at the upper end, and at the 
discharge end is @ magnet by which any iron scrap 
or particles are removed. The pulverising is done 
in a Fuller-Lehigh mill, which, at one operation, gives 
a product of which 85 per cent. will pass a 200-mesh 
sieve. A screw conveyor delivers the product to a 
20-ton steel bunker over the engine coaling track, 
the bunker having a conical hopper bottom with 
delivery spout for attachment to the charging hole 
in the top of the tender receptacle or tank. The 
plant is operated by electric motors, and requires 
seventeen horse-power hours per ton of coal pulverised. 
Its capacity is 20 tons daily. 

The engine apparatus may be described as follows : 
On the tender—Fig. 2—is an enclosed bunker or con- 
tainer for the pulverised coal. The fuel falls by 
gravity to longitudinal screw conveyors at the bottom 
of the bunker, which carries it forward and feed it 
to a fuel-and-air commingler in which the fuel is 
thoroughly mixed with air from a blower. The air 
current carries the fuel in suspension through the 
3}in. connecting hose to the engine, where it is dis- 
charged into a larger tube or mixer under the foot- 
plate. 

This is shown in the drawing of the engine equip- 
ment—Fig. 3. Here additional air is supplied by 
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| 
induction, producing a combustible mixture, which 


is drawn into the furnace by means of the chimney 
draught. Dampers in the mixing chamber adjust 
the volume and velocity of air admitted at this point. 
They are operated by the fireman, and are kept open 
when the engine is working, and closed when it is 
standing or drifting. 

The jet of fuel and air is discharged into a shallow 
brick-lined combustion chamber forming the hottom 
of the fire-box, and having an inclined closed bottom 
instead of a grate. This chamber is partly covered 
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verised coal per hour, and from one to five of these 
feeders may be applied, according to the boiler capa- 
city and superheater capacity of the engine. 

The blower is driven by a constant-speed steam 
turbine, both blower and turbine being mounted in 
a chamber at the top of the bulkhead, across the 
forward end of the tender. This bulkhead, with 


chamber and blower, is shown in Fig. 6. A variable- 
speed steam turbine placed in a similar chamber at 
the bottom of the bulkhead operates the conveyor, 
feeder and commingler. 


Electric motors, in com- 








Figs. 4 and 5—INTERIOR VIEWS OF LOCOMOTIVE FIRE-BOX 


by a brick arch, and its brick lining has inlets for an | 
The flame passes up from | 


auxiliary supply of air. 
under this short or primary arch into the fire-box 


space beneath the main brick arch, over which it | 


sweeps to reach the tube plate. Any slag or deposit 
formed by combustion of the fuel jet falls to a slag 
pan beneath the forward or lower end of the combus- 
tion chamber or furnace. Fig. 4 is a view inside the 
fire-box, looking back urider the short primary arch 
to the three inlets for jets of fuel and air. Fig. 5isa 
view looking forward under the main brick arch, 


FOR BURNING POWDERED COAL 


bination with a turbo-generator, may be used to 
operate the above mechanism. 

Regulation of combustion is effected by means of 
three levers in the cab—one to control the fuel feed, 
one the air supply, and the third for induced draught 
when the engine is not steaming. The apparatus 
is designed to ensure positive control of the fuel feed, 
to avoid complicated mechanism for conveying the 
fuel from the engine to the tender, and to avoid 
placing in the engine cab any special apparatus 
except the control levers. The entire apparatus is 




















Fig. 6—BULKHEAD AT END OF PULVERISED COAL BUNKER 


with the top of the primary arch in the foreground 
at the bottom. : 

The flame reaches an average maximum tempera- 
ture of 2500 to 2900 deg. Fah. at the forward end 
of the fire-box, beneath the main brick arch. Here 
additional air enters, induced by the draught, and 
completes the combustion. The smoke-box gas 
will average 13 to 14 per cent. of CO, when coal is 
fired at the rate of 3000 lb. per hour, 14 to 15 per cent. 
at 3500 Ib., and 15 to 16 per cent. at 4000 Ib. Each 
feeder has a range of from 500 lb. to 4000 Ib. of pul- 





readily applicable to new or existing engines, and a 
pulverised fuel engine can readily be converted for 
the use of oil or ordinary coal. 

In applying the equipment to an existing locomo- 
tive the grates, ash-pan and fire-doors are removed. 
The brick-lined fire-pan or refractory furnace is 
installed in the bottom of the fire-box, with its 
primary brick-arch roof, and its slag pan for collect- 
ing any deposit. The smoke-box is cleared of the 
spark arrester netting, deflector plate, cinder hopper, 


area. The tender is fitted with the closed air-tight 
bunker, and with the mechanism for the blower, 
feeder and mixer, as well as the connections from the 
tender to the engine. . 

When starting the fire, the steam blower in the 
chimney is turned on, and a piece of lighted waste 
is put through the fire-box door opening and placed 
on the floor of the furnace, just forward of the primary 
arch. Then the blower fan is started, and one of the 
fuel and air feeders is also started. Under ordinary 
conditions a boiler pressure of 200 Ib. can be raised 
from water at 40 deg. Fah. in from forty-five to sixty 
minutes. 
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HENRY J. PRYCE. 


THERE will be a host of present and former railway 
officers—civil engineers, locomotive superintendents 
and traffic administrators—who will have heard with 
the deepest regret of the death, on the 13th inst., 
after a very brief illness, at the age of sixty-six years, 
of Mr. Henry J. Pryce, M. Inst. C.E., who was 
connected with the North London Railway for a period 
of thirty-five years until that line was taken over by 
the London and North-Western Railway at‘the end 
of 1908, when he retired. 

Mr. Pryce was born at Hereford. Laier, his father 
occupied a responsible position at the Inchicore Works 
of the Great Southern and Western Railway of Ireland. 
The son joined that company in 1869fand servedthis 
time in the shops and drawing-office.. He returned to 





HENRY J. PRYCE 


England in 1874, in order to accompany the late 
Mr. J. C. Park, who, in that year, was appointed 
locomotive superintendent to the North London 
Railway, of which he was made signal superintendent, 
and, later, telegraph superintendent—the North 
London Company following the London and North- 
Western practice in placing those departments under 
the locomotive engineer. Mr. Park retired in 1893, 
and Mr. Pryce succeeded him, but retained his former 
positions in addition. 

The North London, whilst one of the minor lines as 
to length, is of considerable importance when 
measured by the magnitude of its business and the 
density of its traffic. It is an excellent school in 
which to gain experience, one result being that 
Mr. Pryce was one from whom the officers of other 
railways could always learn. His opinion was 
frequently sought and always readily given. He was 
often, since his retirement, to be seen in Westminster, 
and never too busy to stop and shake hands with an 
old friend and to crack a joke and live over again 
some reminiscence. At the Institution of Civil 
Engineers, when @ railway paper was being read, he 
was generally to be found, and although he never 
took part in the discussions, being of a retiring 
disposition, his informal observations after the 
meeting were enjoyed and appreciated.. A man of 
keen humour, of gentle wit, and with an ever smiling 
face, many who knew his early history erroneously 
assumed that he was an Irishman, but he always took 
care to remove that impression and make clear that 
he was an Englishman. Mr. Pryce leaves a widow, 
a@ son and a daughter; the son, Wilfred, was on the 
Great Central Railway until he “joined up” four 
years ago, and is now a temporary major and a 





&c., and the blast pipe is replaced with one of larger 
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REPORT OF COAL CONSERVATION COMMITTEE. 


TRE final report of the Coal Conservation Committee, 
which was issued on Wednesday, deals with questions 
of the greatest national importance, and the recom- 
mendations made, if adopted and carried out, will 
involve far-reaching changes in industrial practice. 
The committee was appointed over two years ago to 
consider and advise :—{1) What improvements can 
be effected in the present methods of mining coal 
with a view to prevent loss of coal in working and to 
minimise cost of production. (2) What improve- 
ments can be effected in the present methods of using 
coal for the production of power, light and heat, and 
of recovering by-products, with a view to ensure the 
greatest possible economy in production and the 
most advantageous use of the coal substance. 
(3) Whether, with a view to maintaining our industrial 
and commercial position, it is desirable that any steps 
should be taken in the near future, and if so what 
steps, to secure the development of new coalfields or 
extensions of coalfields already being worked. 

It was obvious from the outset of this investigation 
that the work would have to be subdivided, and 
various branches of it were therefore entrusted to 
sub-committees for mining, power generation and 
transmission, metallurgy and geology. It was also 





—— 


well as large areas overspread by geological formations 
newer than the coal measures in which thé character 
of the underlying paleozoie rocks is wholly unknown. 
It is unlikely that private enterprise will undertake 
the exploration of some of these areas for a long time 
tocome. Such capital will probably only be provided 
to deal with approved extensions of existing coalfields, 
and possibly the probable extensions of coalfields 
adjacent to proved extensions. In connection, 
therefore, with the areas where the character of 
underlying strata is unknown, it is regarded as 
desirable that power should be conferred on some 
department of the State to put down bore-holes 
The areas which are the subject of these “comments 
are shown upon the accompanying maps. 

The Mining Sub-committee recommends the estab- 
lishment of a Ministry of Mines and Minerals, which 
would take over all the functions vested in a number 
of existing Government Departments. This proposed 
Ministry would work largely through district com- 
mittees, consisting of practical men with mining 
experience, who would make recommendations and 
prepare draft schemes on all questions connected with 
the mining industry. The Ministry should, it is 
proposed, work in close co-operation with the Depart- 
ment of Scientific and Industrial Research. 

A significant statement is that which refers to the 
average output per person employed above and- below 
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within the scope of the inquiry which involved research 
work, and this finally led to the establishment by the 
Government of the Fuel Research Board. Final 
reports have now been received from all the sub- 
committees, and these documents form the substantive 
report of the whole committee upon ‘the questions 
which have been referred to it. 

The interim report on electric power supply has 
been already published, and has created a controversy, 
not as to the need of reforming the power supply 
system, on which subject there is general agreement, 
but as to the method by which this can best be 
achieved. The recommendations of the sub-committee 
include the division of Great Britain into sixteen 
districts, in each of which there would be one authority 
dealing with generation of current and main distribu- 
tion, the selection of sites for generating stations on 
important waterways, and the preparation of plans 
for the large super-power plants to supply the existing 
demands and of a capacity to give at the lowest 
possible price the necessary supply of current for 
new processes and manufactures. The whole scheme 
is bound up with the creation of a large by-product 
industry, and the use of all surplus gas or waste heat. 
The appointment of a Board of Electricity Com- 
missioners with full powers to deal with the electricity 
supply situation throughout the country is advocated. 

The main features of the Geological Committee’s 
Report are the need that steps should be taken in the 
near future towards the development of concealed or 
new coalfields. There are considerable areas in England 
for the most part adjacent to proved extensions where 
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44 per cent. of the average output in the United States, 
although it was 6.6 per cenf. higher than the German 
average. It is added that whereas the German 
output is increasing, that of Great Britain, measured 
on this basis, is decreasing. There will be no dispute 
with the statement that the matter calls for the most 
cornplete investigation, as the future prosperity of the 
coal mining industry and of the country depends very 
largely on a solution of the problem being found. 
Many subjects are discussed in the report of the 
Carbonisation Sub-Committee. It is not thought that 
any useful purpose would be served at the moment by 
discussing suggested reforms and extensions of the 
gas industry; but in connection with the coke industry, 
the principal product of which is metallurgical coke, 





the question is closely knit up with the expansion of 
the iron and steel industry, and special reports have | 
been made by Mr. Benjamin Talbot and Professor 
W. A. Bone in connection with the economical 
production of metallurgical coke, and the more | 
economical use of the other forms of fuel which 
result from carbonisation in coke ovens. With this 
object it is proposed to establish unit works of a 
combined type where advantage could be taken of 
shipping facilities and the proximity of coalfields. 
The Sub-Committee is satisfied that a strong case has 
been made out on practical as well as theoretical 
grounds for the erection of combined units of a 
capacity of not less than 306,000 tons of finished steel 
per annum, and preferaby of 500,000 tons. It further 
desires to record its approval of the suggestion that 
the grouping of these units in conveniently situated | 





of success. It has no doubt that the larger con- 
siderations of this kind are already fully in the minds 
of the able leaders of the iron and stecl industries. 

In connection with fuel economy in power 
production, while electric power engineers are 
practically agreed that the only feasible method of 
power production in large central stations is by the 
use of large turbo-generator units, the Sub-Committee 
considers that there is a definite field for the use of 
gas engines in special circumstances and in cases 
where the most suitable units are of relatively small 
size, say, under 3000 to 4000 kilowatts. It hopes and 
believes that the design and production of internal 
combustion engines will be greatly forwarded by 
researches which are already in progress: and that 
later, under the stimulus of reconstruction demands, 
important developments will take place both in the 
design and use of these engines. 

In conclusion, the Sub-Committee expresses its 
conviction that the practical realisation of more 
scientific methods for the preparation and use of fuel 
must to a great extent depend on the creation of a 
body of scientifically and practically trained experts. 

** Even in the large industrial concerns in which the 
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annual fuel bill is an important item in the total 
expenditure, it is the exception to find an organised 
staff devoting their whole time to the control of the 
fuel consumption. Too often systematic contro! is 
altogether absent or is relegated to the members of 
the engineering and process staff, whose best energies 
and attention are necessarily devoted to the running 
of machines and processes to which the supplies of 
fuel and power are regarded as merely incidental. 

“The evolution of new processes and apparatus is 
only a first step. The pressing forward of the practical 
adoption of these improvements in the industries 
concerned is of equal importance, and this can only 
be done by tho personal effort of those who have been 
thoroughly imbued with their significance. The 
main point is that there must be a supply of trained 
experts. Whether these are to be employed as agents 
of a Government Department, as agents for the 
manufacturers of plant, or as members of the staff in 
industrial concerns is a matter which can be safely 
left for future settlement. 

“ The training of fuel experts must be practical as 
well as academic. Certain modern universities and 
colleges have made provision for this academic 
training, and to some extent for more practical 
training, but up till now there have been only limited 
opportunities for the graduates of other institutions 
to complete their training by experience gained 
outside of the lecture room and laboratory. The 
Sub-Committee learn with satisfaction, therefore, that 
the Fuel Research Board hope to be in a position at 
their Research Station to give facilities for the higher 
training of those students and graduates from 
universities and colleges who have shown that they 
are specially fitted to follow this career.” 








Tux term of office of Mr. E. H. Hilsy, as general manager 
of the New Zealand Railways, expired on the 8th inst. 
Mr. Hiley was desirous of returning to England, but in 
order that there should not be a break in the management 
whilst the Prime Minister and the Minister of Finance were 
away, it has been arranged by the Minister of Railways 
that Mr. Hiley shall continue in office to the end of the 


further concealed coalfields are believed to exist, as ‘ districts will be one of the most fundamental conditions financial year—March 31st. 
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RAILWAY MATTERS. 





‘Tux Select Committee on, the Transport of Goods has 
appointed Mr, Wilson-Fox as its chairman. It is stated 
that a sub-committee is going to Ireland to study the 
possibilities of the development of the harbours on the 
west coast. 

Tue Board of Trade has arranged that the regulations 
requiring new applicants for season tickets to take up the 
tickets for six months and give fourteen days’ notice, shall 
not apply in the case of any mercantile marine officer who 
wishes to take a season ticket from the port at which" his 
vessel lies to his home station while the vessel is in port. 


On Monday morning last a collision occurred in the 
Victoria Station, Manchester, of the Lancashire and 
Yorkshire Railway Company. An electrically-operated 
passenger train entered the station under insufficient 
control, and ran into the buffers. Several passengers were 
injured, but none seriously. We do not remember having 
had to record a similar mishap to an electrically-operated 
train. 

On the debate on the adjournment of the House for the 
recess, Captain Barnett pointed out that there were 
£15,000,000 belonging to railway companies’ super- 
annuation funds invested, and that if the Government, who 
controlled the railways, would re-invest this money at the 
higher rates of interest now: obtainable, the pensions now 
paid could be increased and so meet the higher cost of 
living. ; 

WuHEN the five larger railway companies adopted, as 
from April 2nd, 1916, a joint arrangement between 
themselves for pooling wagons, some of them excluded 
from the scheme certain of their better class wagons. 
When universal common-user of railway-owned wagonscame 
in, eight months later, the exemptions were continued. The 
embargo has now been lifted, and the companies have 
placed all thair wagons in the pool. 


SEVERAL references have of late been made in this 
column to rail communication with the Arigna coal mines. 
The latest suggestion is that these mines be connected with 
Collooney, i.e., towards the west. Mr. Shortt stated on the 
8th instant that he did not see any prospect of the con- 
struction of a railway between Arigna and Collooney. The 
line under construction would join the Cavan and Leitrim, 
and afford the quickest means of making use of the Arigna 
coal mines, and it could carry all the traffic. 


THE “ rationing” of the holiday traffic by the Lancashire 
and Yorkshire Railway Company is said to have been a 
great success. The experiences gathered during the last 
few weeks are likely to be of service to the southern 
railway companies, and of decided benefit to the travelling 
public, as little of the serious inconvenience and discomfort 
exp2rienced at London termini has been seen at the 
Lancashire and Yorkshire stations, where the people, it 
must be remembered, take their holidays on a big scale, 
only appreciated in its extent by those who have lived 
among them. 

On the 5th inst., the President of the Board of Trade 
was asked if he proposed to appoint a select or special 
committee to consider the future administration of British 
railways ; and, if so, if traders would be represented on the 
committee. Sir Albert Stanley replied that the Board of 
Trade was giving careful attention to the question of the 
future administration of railways in this country, and had 
the advantage of the advice of a number of gentlemen 
possessing expert knowledge or experience bearing on all 
the various aspects of the matter. It was not proposed to 
appoint a formal committee to consider the subject. 


THE standard head lights for engines, which tell a 
signalman the description—express passenger, slow 
passenger, express goods, through goods, stopping goods, 
light engine, &c.—of the train which is approaching him 
have been given by one, two or three lamps placed in 
varying positions, on the front of the engine. In order to 
economise in oil, sundry changes have been made, and now 
there are no longer any need for three lamps ; two is the 
maximum. These standard lights are always white ; 
those companies which use a purple or green head light do 
so under supplementary and local regulations, which have 
not the sanction of the Railway Clearing House. In order 
to assist in memorising the new code there is contributed 
in the August issue of the Great Western Railway Magazine 
som? excellent and ingenious suggestions by Mr. Edward 
S. Hadley. 


THE President of the Board of Trade made recently a 
statement as to the Castlecomer Railway. He said that 
they did not overlook the fact that another railway was 
being constructed by the Great Southern and Western 
Railway, but as that railway was not completed, its plant 
could not be used for the making of the Castlecomer 
Railway. The latter was being constructed under the 
supervision of the chief engineer of the Great Southern and 
Western Railway, and it was proposed to utilise the 
railway company’s plant as well as that provided by the 
contractors. The percentage to be added to the actual 
cost in respect of administration, services and profit was 
&® sum not to exceed 5 per cent., but no percentage was to 
be paid on any sum by which the actual cost may exceed 
the estimated cost. The railway company’s engineer had 
been good enough to give his services gratuitously. 


In this column of our issue of July 12th we referred 
to the contract between the Postmaster-General and the 
City of Dublin Steam Packet Company for the conveyance 
of the mails between Holyhead and Kingstown having 
expired. After protracted negotiations, the parties have 
come to terms in connection with the renewal of the 
contract. Ina letter addressed to the company’s secretary 
‘the Postmaster-General states that in view of the evidence 
submitted with regard to anticipated increases in working 
expenses, he accepts the proposal that as from July Ist 
the service should be carried on on the terms of the 1895 
contract except in so far as they stipulate for the provision 
of four mail boats. This means, of course, that the 
company’s remuneration suffers no reduction, and that 
for all practical purpeses the question of ‘replacing one 
of the lost. boats has been dropped. No formal document 
is deemed necessary to perfect the arrangement, the 
completion of which has given general satisfaction in 
Treland. 
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NOTES AND MEMORANDA. 





UnorrictAt reports from Mexico state that the petroleum 
exports for the month of April were larger than had been 
the case for several months. They were, in fact, about 
775,000 barrels in excess of the March shipments. The 
grand total for the district was 4,286,517 barrels, while for 
March the total was 3,511,442 barrels. 


Five new yards for the building of concrete ships and 
the construction of a total of 42 new concrete ships have 
been authorised by the United States Shipping Board. 
Of these ships, contracts for 18 have already been given 
by the Emergency Fleet Corporavion, and contracts for the 
remainder will be let shortly, says the Scientific American. 
The ships will nearly all be tankers of 7500 tons, with a 
capacity of 50,000 barrels of oil. - 


AccorpinG to Elektrotechnic und Maschinebau, special 
apparatus bas recently been contrived to measure rapidly 
fluctuating temperatures such as an ordinary thermometer 
is too sluggish to record. At the point of measurement, 
wires of platino-iridium, 0.02 mm. diameter, are inserted 
and are connected to a galvanometer. The deflection 
varies with the resistance of the wires, and it is stated 
that vari.tions in temperature with a frequency of ten 
per second may be noted. It is anticipated that the 
apparatus will be specially useful for studying cyclical 
variations in temperature in the cylinders of steam engines 
and combustion engines. ; 

THe Swiss journal, Die LHlektroindustrie, gives par- 
ticulars of a process for removing the temper from hardened 
steel. ‘The piece to be softened is placed on a plate of iron 
at red heat and covered by a plate of cold iron. After 
the whole has cooled the piece of steel, whatever was its 
previous quality and degree of hardness, is detempered 
completely, and can easily be worked without its quality 
having undergone any change by, for example, decarburi- 
sation. The method is specially applicable to the un- 
hardening of tools, more particularly punches and dies. 
Tests have given excellent results, and the method has the 
advantage that shaped pieces of steel do not show any 
shrinkage after treatment. 7 


A NEw method of treating the positive electrodes of 
primary batteries, with a view to introducing metallic 
oxides as depolarisers, has been invented in France. The 
electrode consists of a shallow plate of copper or iron 
presenting numerous conical points to the alkaline 
element in the cell. The edges of the plate are bent 
so that it becomes a form of shallow box into which the de- 
polarising oxide is introduced. This material is mixed in 
a powdered state with a suitable alkaline hydrate or 
alkaline earth, and introduced into the interior of the box 
formed by the positive and a zinc plate as negative. The 
whole is sealed with rubber, a small vent being inserted tc 
allow for the escape of gases, and cased in metal stiffening 
bands. 


EXPERIMENTS to test the effect on the eye of different 
illuminants are described in the “Transactions” of the 
American Illuminating Engineering Society by Messrs. C. E. 
Ferree and G. Rand. They included various electric 
incandescent lamps—carbon, tungsten, tungsten with blue 
bulb—and a kerosene lamp. Results are plotted in terms 
of “time clear to time blurred ” to indicate the degree of 
fatigue as in previous work. The results suggest that the 
colour is an element of some consequence. The loss of 
efficiency of the eye, on the above criterion, was least with 
a tungsten lamp giving a ‘f white’ light, greater with a 
carbon lamp and a kerosene lamp, and highest with the 
lamp with a blue bulb. It thus appears that the least 
fatigue was sustained with the light approaching nearest 
to white. 


Apart from “‘ synthetic’? methods for production of 
ammonia it is recovered as a by-product at gas works. In 
this country this has been hitherto the main source of the 
ammonia available, but a large proportion of the coal 
annually consumed is not so treated asto permit of ammonia 
recovery ; so that, although 458,617 tons of sulphate were 
produced in 1917, there is room for a very large increase 
in this source of national wealth. A recent effort of some 
interest is a fresh attempt to produce profitably products 
from the destructive distillation of coal at temperatures 
materially lower than are customary in present practice 
in gasworks, coke oven works, or coal carbonising works, 
where gas and coke are the dominant products aimed at. 
The period during which this fresh effort has been made is 
still too short for a final judgment as to its merits. 


. 


Tue following particulars of the late M. Lecesne’s method 
of preparing bauxite for furnace lining and crucibles, as 
described in a recent issue of La Cérambique, is given in the 
Tron and Coal Trades Review . A mixture is prepared of one 
part of anthracite and three parts of bauxite of an average 
composition of about 60 per cent. alumina, 10 per cent. 
iron sesqui-oxide, and 10 per cent. silica, moist as it comes 
from the quarry. The mass is charged into a furnace lined 
with refractory material, preferably fused bauxite, and 
previously heated with anthracite, air being blown through 
the charge at an initial pressure of about 40in. water gauge, 
rising afterward, according to the depth of the charge, 
though 160in. pressure is the usual maximum. The tem- 
perature rises quickly and the sudden vaporising of the 
water in the bauxite causes it to break up and to granulate, 
while the aluminium carbide produced burns and raises the 
charge to a point at which the silica is volatilised, and the 
iron, reduced by the action, is expelled by the air-blast as 
a shower of sparks. The air-blast is continued in order to 
burn off the surplus anthracite and cool the fused mass, 
which can then be discharged from the furnace and ground. 
mixed with crude or calcined bauxite as a binder, moulded, 
dried, and fired in the same way as calcined bauxite. If 
the fusion is performed quickly, say in about three hours, 
the resulting mass will be highly porous, besides containing J 
a sufficiency of unconsumed anthracite to facilitate 
grinding and briquetting. ‘The fused bauxite will give a 
refractory material (corindite) stated to be capable of 
withstanding a temperature of over 2000 deg. Cent., if 
mixed with some of the same material freed from iron by 
magnetic separation, and with water and quicklime, the 
latter forming a binder of silicate of lime. Mixed with 


bauxite the product is hard but porous, and forms a suitable 
lining for reverberatory or other furnaces heated with 





liquid or gaseous fuel. 








MISCELLANBA. 


Firty years ago (July 31st, 1868), remarks The Elecirical 
Review, the telegraph system in this country was taken 
over by the General Post-office. By a curious coinci- 
dence, the past month has also seen the transfer of the 
American telephone and telegraph systems to State 
control. Whether the transfer will become permanent or 
not remains for the future to decide. 


THE difficulty of obtaining a sufficient quantity of tin 
plate to meet the requirements of Australian meat tinners, 
jam manufacturers and others has become so marked that 
the question of manufacturing tin plate in Australia is 
being considered. In some instances dry foodstuffs have 
been packed in containers made from cardboard, but now 
there also is a shortage of cardboard owing to the inability 
to obtain sufficient raw material. One jam manufacturer, 
who has completed contracts for 7,000,000 Ib. of jam, was 
obliged to suspend 400 hands, owing to the shortage of tin 
plate. 

Tv is announced, says Canada, that the high-tension 
transmission lines of the Southern Canada Power Company, 
connecting th€ cities of Sherbrooke and Granby and passing 
through various other towns, including Magog, Knowlton 
and Foster, have been completed and are now in operation, 
supplying the territory with electric power. Another line 
connecting Sherbrooke and Drummondville is being built. 
Meanwhile work is proceeding satisfactorily with the 
company’s hydro-electric development at Drummondville. 
It is expected that two units, with a capacity of over 7000 
horse-power, will be in operation by April Ist, 1919. This 
plant will eventually have a capacity of 17,000 horse-power. 


THANKS to the enterprise of the Mersey Docks and 
Harbour Board, Birkenhead has, remarks Ice and Cold 
Storage, long been in a very favourable position for dealing 
with a large import cattle and meat trade, and for distribut- 
ing by rai] the supplies of meat obtained. Lairages of 
great capacity were erected by the Board at Birkenhead, 
or “‘ Woodside,” as the riverside part of the town is called, 
and at Seacombe, a township adjoining. At each of these 
points extensive suites of chilling rooms were provided 
with very complete equipment of refrigerating machinery, 
overhead rails, and cther appliances, while railway tracks 
at each place admitted of meat being put on rail and for- 
warded without delay to inland towns. 


A LARGE dry dock is nearing completion at Hunters’ 
Point, South San Francisco, which is 1050ft. long. The 
jock will be able to accommodate any vessel afloat, and is 
lescribed as the largest in the world. Powerful electrical 
pumping machinery has been provided by the Westing- 
house and General Electric Companies, and in every respect 
the equipment is believed to be of the most modern and 
officient type. The United States Shipping Authorities 
cealise that with the provision of a huge mercantile marine 
the construction of dry docks will be essential. At present 
the supply seems fully equal to the demand, for dry docks 
on the Atlantic coast are actually being employed as 
construction basins for new tonnage. Work proceeds on 
an even keel, and no launching takes place. The water is 
simply pumped into the dock and the vessel floats out. 


THE new factory at Frederikstad, Norway, for the 
manufacture of electrodes is owned and to be operated by 
the A. S. Norske Elektrodeverker, and both carbon and 
graphite electrodes will, according to The Iron and Coal 
Trades Review, be produced. The plant’s capacity is 4000 
tons of carbon or 1000 tons of graphite electrodes a year. 
It was expected to be in full operation by the beginning of 
1918. Tne same general standards and sizes of graphite 
electrodes are to be manufactured as those used throughout 
the United States. American engineers and machinery 
experts have been engaged to conduct the work of the 
factory, in which the machinery is to be almost exclusively 
of American manufacture. Previous to the war most of 
the electrodes imported into Norway were obtained from 
Italy, Sweden and the United States, but for some time 
now the imports have been almost solely from the United 
States. 

An official statement bearing on the Niagara power 
situation has, says the Electrical World, been issued by the 
United States War Department. Practically all the power 
available in the district is used to aid the prosecution of the 
war, direct war industries securing an average of 85.29 per 
cent. of the total power of the two requisitioned companies, 
the Hydraulic Power Company and the Niagara Falls 
Power Company, and an average of 54.29 per cent. of the 
total power of the co-operating companies. About 200,000 
additional horse-power could be absorbed by industries 
now operating. Some of this shortage will be relieved by 
the proposed enlargements of the steam plants of the 
Buffalo General Electric Company and the Niagara, Lock- 
port and Ontario Power Company. Additions to these two 
plants will aggregate 62,000 horse-power. By means of a 
further development by the American hydro-electric 
companies at Niagara Falls their existing supply of power, 
amounting to about 250,000 horse-power, will be increased 
by about 160,000 horse-power. Co-operation to secure 
fuel supply for the steam plants in the district has been 
arranged with the Fuel Administration. 


_ AN article in The Electrician describes the first turbo- 
alternator of 60,000 k.v.a. capacity, which was recently 
completed in the A.E.G. works. The output of the 
machine is 55,000 kilowatts, at a speed of 1000 revo- 
lutions per minute. It gives 7000 voits, three-phase, with 
excitation at 220 volts. The turbines work at a superheat 
of 326 deg. Cent., and with cooling water at 27 deg. The 
weight of the turbine is 250 tons, of which the turbine 
rotor is responsible for 49 tons. The total weight of the 
alternator is 225 tons and of its rotor 106 tons. The entire 
weight of the machine, turbine and alternator is thus 475 
tons. The machine utilises two condensers, each of 3000 
square metre superficial area, and weighing 100 tons. The 
outlets leading to the turbines are 2400 mm. in diameter. 
The turbine utilises 10 radial arms of 3400-3800 mm. 
diameter. This corresponds with a ‘peripheral speed of 
180-200 metres per second. The alternator-rotor has 
an outer diameter of about 2200 mm., which corresponds 
with a peripheral speed of 115 metres per second. It was 
not necessary to construct the rotor, which, apart from the 
bearing, has a total length of 9 metres, out of one single 
piece, but it was built up by the assembly of a large number 
of plates from the same metal. 








THE ENGINEER Ave. 23, 1018 
eee eee 


ELECTRIFICATION OF A DURHAM COLLIERY 


(For description see page 152) 




















-~ 


INTERIOR OF SOUTH PIT WINDER HOUSE—MOTOR AND GEARING 

















INTERIOR OF SOUTH PIT WINDER HOUSE—DRIVER’S { PLATFORM 








Ava. 28, 1918 


THE ENGINEER 


161 





_—__ 


Agents Abroad for the Sale of The Engineer. 


BUENOS AIRES. —pmamaiy 3 Boox Srors, 576, Cae. 
CHINA.—Ka.ty ap W. fhanatel and -Kong. 
tsin, North China, 

’s Hotel, Cairo, 

la Banque, Paris, 
APELOT AND Crx., Rue Da e 30, Paris. 
INDIA.—A. J. tay axp Co., Bornbay ; Taacxur xp Co., Limited, Bombay. 
—_ anp Co. .» Calou — 








TO CORRESPONDENTS. 


WP In order to avoid trouble and confusion, we to infe 
corr that letters of inquiry addr. to the public and intended 
ust in all ied by a 


No notice can be taken of communications which do not comply with 
these instructions. 




















ALY. —Laenonen anv Co. Corso, Rom Corso Umberto. 
is 2%, Rome ; Paar a re | Uimoo'Hosru, Milan; | oP All letters i intended for insertion in THE ENGINEER or containing 
R rs hould be accompanied by the name and address of the writer, 
JAPAN.— may = Oo, ok Linen, Ye ba not necessarily for Pu ees pose but as a proof of good faith. No notice 
RUSS 14-0, i on «N ay ani obama, whatever can anonymous communications. 
AFRICA.—W. Dawson 1.50 ay 7, Sea-street Capetown. We cannot hae to return drawings or manuseri. we must 
re pt od Acxxcy, Lourap, J channesburg, Ds Durban, &€., and Brordoke request correspondents to keep copies. add 
Cuicxen’s N Aaoernoy, 52, Pri re eres em 
Sz, Fpl Wotan Johann 6s 
AUSTRALIA.—Gorpow anp Lrrrep, Melbourne, Sydney and Brisbane, 
Ma.vitie awp Moiizn, Melbourne, 
Atkinson axp Co., 
OANADA.—Dawson, W. a erm Liar, damning chambers, Toronto. T H E E N ei I N E E R. 
Gorpow axp G a 132, Ba: “em ss 
Mowrngar N: wane Ds, and 388, St. Vyamenctrent, 1 ontreal. 
He F soem ben 4 : 8 buil McGill a ee —— 
ITED, | 
Carlo = Same AND Sian —* oPae eae pent ail 
JAMAL CA.—Epucarionat Surry Co. 
NEW .—-GORDON AND Fanny Lamina. Wellington and Getcvecs 
w any Co., Auckland ; J, Witson Craic ann Co., Napie 
aes aa Wines, Luneso, AUGUST 23, 1918. 


STRAITS SETTLEM Sings 
UNITED STATES pd stort, Sexsouronn Wert Co N — Apr Duane- 
ew for) wescriprion News Co, 
ADVERTISEMENT REPRESENTATIVES FOR THE Este STATES— 
+ Rotanp Kay Co., Goauepeuiinie Chicago, U. 








SUBSCRIPTIONS. 


THE ENGINEER can be had, by order, from any newsagent in town or 
oma at the various railway stations ; or it can, if preferred, be 


supplied direct from the office on the following’ terms (paid in 
advance) :— 
Half-yearly (including double number) ee £1 Se. 6d, 
Yearly (including two double numbers) £2 7s. Od. 


If a oeame t an extra charge of two shillings and sixpence per annum 
wi ma 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THE ENGINEER and 
accompanied by letter of advice to the Publisher. 


THIN PAPER — THIOK PAPER CoPrzEs. 
Half-yearly 1 4s. 9d. oe ae o eae oe 
Yearl se £3 Qs. 6d. (Th Pr ni £2 14s. Od. 

ne difference to cov er extra tage. 
Canadian  Seneriptions sinha 
in paper edition -- «+ £2 5s. Od. per annum. 
Thi ick £2 9s. 6d 


” ” oe oe “ . . » 


ADVERTISEMENTS. 


@e = The charge for Situations Open and Wanted Advertisements of 
four lines and under is four shillings, and one shilling per line for 
each additional line up to one inch. When an advertise- 
ment measures an inch or more the ‘charge is twelve shillings 
perinch. Therates forall other classes of Advertisements, other than 
those mentioned above, are included in ‘‘ THE ENGINEER Directory,” 
which is sent post free on application. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Serial Advertisers can alter the text and illustrations as desired, 
— to the approval of the Proprietors of THE ENGINEER. Alter- 
nate Advertisements will be inserted with all practical es, 
but regularity cannot be guaranteed in any such case. All except 
weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence 
ol the necessity for going to press early with a portion of 
the edition, ALTERATIONS to standing advertisements 
should arrive not later than Ten o'clock on Monday 
morning in each week. 

Letters relating to Advertisements and the Publishing Department of 4 


Paper are to be addressed to the Publisher, Mr. Sydney White ; 
other letters to be addressed to the Editor of THE ENGINEER. 





Postal Address, 88, Norfolk-street, Strand, W.C.2 
Teleg. Address, ‘“‘Engineer Newspaper, Estrand, London.” 
Telephone—No. 13852 Central. 














PUBLISHER'S NOTICES. 


*,°* If any Subscriber abroad should receive Taz ENGINEER in an 
* imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is ob btained. Suc 

ts ” 

















if suffered, can be 1 d by ob g the paper direct from 
this o, 
CONTENTS. 
THE ENGINEER, Angust 23rd, 1918, PAGE 


TAPS AND DIES FOR PRODUCTION WorkK. No. I. (Illustrated.) 


THE ELECTRIFICATION OF A nts RHAM COLLIERY. No. II. (Illus- 

trated.) ae . Se"uws Use cee 
THE FREEDOM OF THE RHIN eet Sse «04 Soe WO 
SHIPPING AND SHIPRUILDING won “7nk WAR * os, 
AMERICAN ENGINEERING NEWS a) oe ey teen Ae 
PULVERISED ven’ ON — Locomotives. No. I, (Illus- 

trated.) bi ite ~eieigs 156 
OBITUARY— 

Henry J. Price .. eC 157 
REPORT OF COAL CONSERVATION “CommirrEe. " (ilustrated.) 158 
RAILWAY MATTERS .. .. * rae 159 
NOTES AND MEMORANDA 159 
MISCELLANEA . 159 
LEADING ARTICLES— 

German Naval Policy e eve does. hey ose 

A Suggested Sewage Disposal “Authority ee: 
ELECTRIC ARC WELDING IN SHIPBUILDING 4 We.» eee 
Books RECEIVED - 163 
THE Bhan OF PEAT FUEL FOR THE GENERATION OF STEAM. 

No. 1J. (Tllustrated.) : 163 
LETTERS TO THRE EPITOR— 

High Pressure Steam 166 

The Standardisation of Locomotives 166 

The Boy in Industry ‘ Trae 166 
ELROTRIC Cort WINDING MACHINES. | (Illustrated. Di soc 167 
MILITARY BUILDING WORK IN THE UNITED STATES .. 167 
MINISTRY OF MUNITIONS ORDERS tas ; 167 
ELRCTRIC WELDING ow Cast IRON . 167 
PROVINCIAL LETTER 

The —- ae Staffordshire ae 168 

Lancashire . 4 Verh mop. es 168 

Sheffield etean here 168 

North of England 169 

Scotland ae eT ee oe a 

Wales and Adioining RMN ALS ce wae alt em os oo Ave 
FORTHCOMING ENGAGEMENTS .. .. ae “np hlae cael eee 
CATALOGUES .. ‘ 170 
THE MODEL FARRICATED SHIP 171 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS 171 
BRITISH PATENT SPECIFICATIONS. (Illustrated). . 171 


TAE ACQUISITION OF PATENT RIGHTS .. .. 
PERSONAL AND BUSINESS ANNOUNCEMENTS .. 
PARAGRAPHS— 

The Industrial Reconstruction Council 

What to Do with Old Tins oa 

Tron and Steel Institute ;. 





German Naval Policy. 


Ir has long been the opinion of those most 
conversant with the German politico-military system 
that the High Sea Fleet is being held back as a last 
reserve, but that it will be used without hesitation 
whenever the position of Germany on land becomes 
really desperate. The military disasters which the 
enemy has suffered in the last five weeks have 
obviously made a deep impression on his people at 
home, who, almost for the first time, have seen their 
most trusted leaders completely out-generalled and 
thoroughly beaten. The war map, to which in more 
prosperous times the German rulers so often and so 
arrogantly referred us, now reveals the magnitude of 
their own defeat, which even the skilled sophists who 
compile the Berlin bulletins are powerless to gloss 
over. Whether they will now decide to try a diversion 
at sea in the hope of restoring their falling fortunes on 
land remains to be seen. This is a question of more 
than academic interest. Knowing as we do the 
present strength of the Grand Fleet, which has been 
reinforced by the heaviest capital ships of the United 
States, we can afford to wait without the least 
apprehension for any move the enemy may see fit 
to attempt. But, on the other hand, it is well that 
the general public should be prepared for what may 
prove to be the decisive naval conflict of the whole 
war, especially as such a conflict will inevitably 
involve severe losses, not necessarily confined to the 
enemy’s side. So little is heard of the German battle 
fleet in these days that its very existence is sometimes 
overlooked. We need hardly remind our readers, 
however, that the High Sea Fleet still represents a 
most powerful aggregation of naval force, or that it is 
considerably stronger in every class of vessel than on 
the date of Jutland. In addition to newly-completed 
battleships and battle-cruisers, it has recently been 
strengthened by many smaller units of a distinctly 
formidable type, notably by fast light cruisers of 
heavy armament. Large numbers of destroyers also 
have been built, together with a new class of sub- 
mersibles, which are said to have been specially 
designed to take part in fleet actions, and are therefore 
capable of travelling at high speed, besides being 
extremely easy to. manceuvre. The units of this 
class are named after the more successful submarine 
officers, such as Weddigen, Hersing, &c. An important 
advantage enjoyed by the German naval forces is 
their ability to come out at a selected moment in full 
strength. Spending as it does most of its time in 
harbour, the High Sea Fleet does not suffer from the 
wear and tear of the almost continuous sea service 
performed by our own forces. At any given moment 
the enemy may confidently reckon on finding some of 
our most powerful ships absent from the Flag, 
undergoing repairs in dockyard. Consequently, if, or 
when, the opposing navies meet at sea, the enemy 
will assuredly be at his maximum strength, whilst 
we shall be at our average. 

These and kindred reflections are suggested by 
news from Berlin, which indicates the existence of a 
serious naval crisis. Admiral von Holtzendorff, who 
for nearly three years had served as Chief of the 
Admiralty Staff, has left his post under circumstances 
that point to summary. dismissal. He has been 
succeeded by Admiral Scheer, hitherto Commander- 
in-Chief of the High Sea Fleet, which he led at the 
Battle of Jutland. Semi-official writers, such as 
Captain von Kihlwetter and Count Reventlow, 
openly state that Von Holtzendorff’s retirement was 
brought about by disputes concerning the right 
employment of the High Sea Fleet. Only one con- 
struction can be placed upon these admissions, to 
which must be added that passage in the Imperial 
order of August 3rd, addressed to Von Holtzendorff, 
which reads as follows :—‘‘ You have always main- 
tained the fundamental offensive idea as regards the 





application of our weapons of war, and at the same 
time you have weighed soberly the forces on the other 
side, including the political forces.” It is not 
difficult to read between the lines of this message, 
and of the semi-official articles dealing with the crisis. 
Strong pressure was evidently brought to bear by the 
Army Command on the naval authorities, with a view 
to forcing the latter to take the offensive. General 
Ludendorff, or whoever is in supreme control of 
military affairs, has discovered to his cost the reality 
of the American invasion. The “ phantom armies ’ 
of the United States, which had been persistently 
belittled in the German Press, have now materialised 
with a vengeance, and it is largely due to their rapid 
deployment on the Western front that Marshal Foch 
has been able to deal those shattering blows which 
have wrecked the German military plans. Ludendorff, 
in common with every German soldier, had relied 
implicity on the submarine war to prevent the 
arrival, in any substantial numbers, of American 
military aid. Unfortunately for the enemy, the 
U-boats have utterly failed in their task, and upwards 
of 1,300,000 United States troops have been brought 
across with negligible loss. They continue to pour in 
at the rate of 300,000 per month, an average that will 
certainly grow when the many new transports now 
being constructed in America pass into service. The 
position, therefore, is a very simple one. While 
German man-power is shrinking month by month 
with no possibility of replenishment, that of the 
Allies is increasing by leaps and bounds. At the 
present moment we appear to have a numerical 
superiority in the West. Six months hence, if 
American troops continue to arrive at the same rate, 
our superiority promises to have become over- 
whelming. That is the prospect confronting the 
German Command, and the -remedy, whether 
practicable or not, is obvious. Unless she is able 
not merely to check, but to bring to a standstill for 
a long period, the transportation of America’s armies 
to Europe, Germany will be faced with certain 
defeat. She has no alternative means of escape. 
A momentary German success in this or that theatre 
of war might postpone the end, but could not avert 
it. Germany must successfully impeach our command 
of the sea. Failing that, a time must come when, as 
an American contemporary puts it, she will have to 
choose between unconditional surrender and 
annihilation. 

We have never favoured the hypothesis of a 
dramatically sudden collapse on the part of the 
enemy. Knowing their whole future to be at stake, 
Germany’s rulers are not the men to submit while a 
single shot remains in the locker, and since the 
submarine weapon has proved a broken reed, it seems 
to us a foregone conclusion that, sooner or later, the 
battle-fleet will be ordered out to do what the U-boats 
have failed to achieve. That, in our judgment, is 
the correct interpretation of the naval crisis which 
led to the dismissal of Admiral von Holtzendorff. 
He, it is evident, refused to accept responsibility for 
an order which he believed would doom the High 
Sea Fleet to certain destruction without aay com- 
pensating benefit. Apparently Admiral Scheer, his 
successor, thinks otherwise, in which case he must be 
of a very sanguine temperament. But in all likelibood 
it matters little what personality is in nominal control 
of the German fleet, since he is a mere subordinate of 
the Great General Staff, which exercises supreme 
power over all the fighting forces. Beyond recording 
our belief in the contingency of a great fleet action, 
we shall not venture further into the dangerous sphere 
of prophecy. It is, however, permissible to point out 
that if the German fleet is to act at all, it must act 
quickly. Thanks to what has been aptly termed a 
miracle of transportation, United States troops are 
arriving in France in such numbers that their weight 
is already beginning to tell decisively on the Western 
front, and the strategical initiative has already been 
snatched from the enemy. For this reason we do not 
think that his expected reaction at sea can be long 
delayed. 


A Suggested Sewage Disposal Authority. 


AN interesting suggestion was made by Mr. J. 
Edward Willcox, M. Inst. C.E., during the presidential 
address which he delivered before the Association of 
Managers of Sewage Disposal Works, at its annual 
summer conference at West Bromwich, on July 20th. 
It was that it would be to the national interest for this 
country to possess a sewage testing station, properly 
staffed, and similar to that in existence at Lawrence, 
Mass. Itis, of course, well known that during the last 
twenty years or so great strides have been made in 
methods of treating sewage. As Mr. Willcox 
remarked, the concentrated attention of many 
thoughtful observers has naturally resulted in a very 
rapid development of our knowledge of the matter. 
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It has, however, been no one body’s specific business 
to co-relate the independent researches made in 
various places and by different people. Each person 
interested has had, for himself, to collect and compare 
the valuable data which have been published 
from time to time, and has used them as it seemed best 
to him. As we understand the proposal, it is that the 
duty of this co-relation should be vested in the new 
** station,” which would, in addition, investigate all 
new methods of treatment that might be introduced, 
and study their efficiency with regard to pre-existing 
processes. Further, in order that any particular 
sewage might be studied on the spot, the “ station ” 
might, Mr. Willcox suggests, have power to set up 
sub-stations, as and when desirable, so that it might 
be able to deal locally with any problems which might 
arise, especially those brought about by the addition 
of trades wastes to the sewage. The significance of 
this portion of the suggestion will be at once realised 
by all who have had any experience in sewage disposal 
methods. There has, unhappily, in the past been too 
great a tendency to argue from one place to another, 
and to say that because a particular method has been 
successful in one place, it must, necessarily, be so in 
all. One reason for it has been that the local 
surveyors of small places, who may be without any 
special knowledge of sewage disposal, have been 
called upon by their councils to prepare schemes for 
works. Naturally the first thing they did was to see 
what was being done elsewhere. They then adapted 
it to their own localities, sometimes regardless of the 
fact that there might be trades wastes to deal with 
and that the configuration of the area, the gradients 
of the sewers, their construction, condition, and 
whether they take surface water or not, might entirely 
alter the character of the sewage as between one 
place and another. The supervision of the suggested 
central body might prevent the repetition of such 
mistakes. Mr. Willcox does not go into any great 
detail regarding his proposal, but he would appear to 
intimate that the “station” he suggests should be 
set up and maintained by the State. 


Many reasons might be adduced as to why it might 
be desirable that 2 central, independent body should 
have charge of all questions relating te sewage disposal. 
In the first place the proper treatment of sewage is a 
matter on which depends the health of the com- 
munity. There is no doubt that costly and disastrous 
mistakes, which might have been avoided by properly 
directed efforts, have been made in the past, and there 
is at present no absolute guarantee that like mistakes 
will not be made in the future. It might be argued, 
perhaps, that it is the duty of the Local Government 
Board to see that no mistakes are made, and to refuse 
to sanction the borrowing of money for works unless 
it is satisfied that they are suitable and adequate for 
the purpose. The Board certainly does hold inquiries 
with this view, and it has the power to withhold its 
sanction for putting into operation of schemes, and, on 
occasion, it exercises that power, though only 
occasionally. Instead of doing so, it more often 
makes suggestions for the alteration of the schemes 
put before it in order that every installation may be 
in conformity with its own rules, which are of a cast 
iron character, and which, until comparatively 
recently, were never altered whatever the character 
of the sewage, er the nature of the stream into which 
the effluent was discharged. The Board is in no sense 
a body which carries out investigations of a character 
such as might presumably be performed by such a 
“ station ” as that suggested by Mr. Willcox, which, if 
we have read his intentions aright, would, apparently, 
be also charged with the duty of considering difficult 
cases, and of carrying out the necessary investigations 
with a view of arriving at the best method for treating 
the particular sewages and of deciding what experi- 
ments may be necessary for a satisfactory conclusion 
to be arrived at. If we have correctly gauged 
the proposal such a body or institution would 
have to be endowed with far-reaching powers, and 
would be kept pretty busy. It would have to assume 
the responsibility which is now shouldered by our 
consulting engineers, who have, for the most part, 
fulfilled their duties admirably. But beyond the 
duty of ensuring that the sewage of the numerous com- 
munities throughout the country is rendered innocuous 
there was, it seems to us, at the back of Mr. Willcox’s 
mind when he wrote his address the conservation, by 
correct treatment of the sewage, of valuable bye- pro- 
ducts, particularly of the nitrogen compounds. Were 
there to be set up an authority which, as a concom- 
mitant of efficient sewage disposal, would make 
available as high a percentage as possible of the 
nitrogen which is now simply thrown away, a very 
considerable step in the right direction would have 
been taken. In common with many others, we have 
always inveighed against the waste which is continu- 
ously taking place. The question of producing to the 


utmost extent fertilisers for the soil has during the 





past year or two taken on an added importance. In 
some outstanding cases laudable efforts have been 
made to conserve the nitrogen content in the sewage 
of various places, and to bring it, by treatment, into 
such a form that it may be used with good results on 
the land. But they have been sporadic ; there has been 
no concerted action. Moreover, the actual available 
nitrogen in many sewages is so small that it does not 
pay in every case to recover it, especially if it cannot 
be employed on the land in the immediate vicinity of 
the disposal works. It would, we imagine, be the 
“ station’s ” business to say, in the case of new works, 
whether or no steps should be taken to recover it ; and 
in the case of existing undertakings, whether any 
alteration in treatment were necessary or desirable. 

There are other fields in which research is badly 
needed ; and research carried out by an independent 
body which has no particular axe to grind, and the 
findings of which would be at the disposal of all, might 
well be of great value. Although it is true that 
nowadays practically any degree of purification, and 
even of sterilisation, can be obtained, provided that 
expense is no object, finality bas by no means been 
reached. The advent of the activated sludge system 
of treatment, just when matters seemed to be settling 
down into a groove in which the method employed con- 
sisted of sedimentation in some form or other, with or 
without the addition of chemicals, followed by filtra- 
tion through percolating beds, turned the attention of 
sanitary engineers in an entirely new direction. It is 
more than probable that, but for the war, we should 
have been by now much further advanced in our 
knowledge of this new process than we are at present ; 
but we have got far enough to know that there are 
difficulties to be overcome before it can be said of it 
that it cannot be improved upon. Other matters in 
connection with which experiments are now being 
carried on by various persons were referred to by Mr. 
Willcox. There are, for instance, the researches of 
Mr. H. W. Clark, the Director of the Massachusetts 
State Board of Health, regarding the depth of perco- 
lating filter bed: those of Mr. Wm. Clifford, of Wolver- 
hampton, in orde: .o determine the type of tank best 
adapted for sedimentation of sewage, and for pre- 
venting short-circuiting and eddies ; and those carried 
out at the Croydon sewage farm by Mr. J. E. Farmer, 
to ascertain what methods should be employed so as 
to utilise sewage on the land to the best advantage. 
There are also the investigations which are being 
carried out by numerous workers in connection with 
the activated sludge system. Such investigations and 
their like—and we would mention, particularly, the 
ascertainment of the best methods of applying the air 
and of dewatering, drying, and otherwise treating 
sludge in order to obtain a marketable product— 
might also be taken up by the “ station,” and though 
they are without doubt being pursued most effectively 
by those in whose hands they now are, they might 
very well assume an added value if they were to be 
made under the auspices of a central body, which 
published its findings broadcast as soon as it arrived 
at them. It would be a mistake, of course, to 
interfere in any way with individual research, 
but. the “ station ”’ would doubtless be kept informed 
as to all that was going on, and lend its counsel 
and aid when necessary. To be of real value the 
suggested authority should itself be essentially 
an investigator. It should also be one of its 
leading functions to determine in what direction 
investigation was necessary, and to prevent over- 
lapping and re-duplication of activities. We can 
foresee that there will be objections raised to Mr. 
Willcox’s proposal, and that many obstacles will have 
to be overcome before effect can be given to it ; but it 
certainly appears to have many good points. 








ELECTRIC ARC WELDING IN SHIPBUILDING 


As announced in last week’s issue of Tak ENGINEER, 
Lloyd’s Register of Shipping has now issued tentative 
regulations for the application of electric are welding 
to ship construction. The decision to authorise this 
method in substitution of riveting was only reached 
after experimental work, extending over several 
months, and the official account of the investigation, 
which has now been issued, is of sufficient interest to 
warrant more detailed reference than it was possible 
to accord it last week. 

It is pointed out that, although electric welding in 
various forms has been employed for many years for 
ship repair work, yet, in practice, owing to many 
factors, its use has been practically confined to those 
parts of the structure which are not likely to be 
exposed to important structural stresses. It is only 
in recent times, commencing from the early days of the 
war, that appreciable progress has been made in the 
development of electric welding which would appear 
to justify the extension of such methods to replace the 
usual riveted connections of heavy structural work. 
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Several problems required to be solved before 
electric welding could be recognised by the leading 
classification society as suitable for anything like 
extended use in ship construction. ‘ 

The aim of the work which has been carried out has 
been to devise precautions which would secure 
reliability and regularity of operation in the welding 
process, and to assist the workmen by improving the 
means of control over the work. Just as in the case of 
the application of steel to shipbuilding it. was necessary 
to devise means for the production of the material in 
large quantities and of constant quality, so also is it 
necessary that the welding electrodes should be manu. 
factured with the greatest possible degree of unifor. 
mity. Reliability of operation is facilitated by 
adjusting the density of the electric current to the size 
of electrode used, and further the size of the electrode 
should reasonably vary directly with the thickness 
of material to be connected. Research was also 
necessary to discover means for minimising the burn. 
ing of the deposited material in the direction of pre. 
venting oxidation. In the early days of welding, the 
molten electrode was exposed to air throughout the 
whole time of deposition, and consequently oxidation 
was more or less certain to occur. With coated metal 
electrodes burning is reduced to a minimum by the 
use of a slag which envelopes the molten steel and floats 
on its surface after contact is obtained with the mate. 
rial to be connected. Even in this system skilled 
workmanship is essential, as the production of a long 
are obviously increases the chances of burning. The 
composition of the material of the electrode in relation 
to the nature of the steel to be connected is obviously 
a matter of importance. What the composition is to 
be can only be gauged by experiment and by wide 
experience, and it is in devising the physical tests for 
work of this nature that the greatest difficulties arise. 
The special problem in shipbuilding is the connection 
of mild steel containing a percentage of carbon of 
about .15. This material in the form of plates and 
section bars has considerable work done to it during 
the process of manufacture, with the consequence that 
it possesses a fine structure and a ductility which is 
uniform in any direction. The finished material may 
be said to be practically free from fibrous structure. 
With electric welding, molten metal is attached to the 
mild steel, and from the extent of the cooling surface 
the deposited material is rapidly lowered in tempera- 
ture, with the consequence that the weld tends to 
become deficient in ductility. The problem therefore 
is to select the material of the electrode so that the 
general elastic properties of the structure are not 
unduly depreciated. 





EXPERIMENTS AND RESULTS. 


The general scope of the experiments included :— 

(a) Determination of modulus of elasticity and 
approximate elastic limit; (b) determination of 
ultimate strength and ultimate elongation ; (c) appli- 
cation of alternating stresses with—(1) rotating 
specimens, (2) stationary test pieces ; (d) minor tests, 
such as—(1) cold bending of welds, (2) impact tests 
of welded specimens ; and (e) chemical and micro- 
scopic analysis. 

Tests were carried out on specimens as large as 
possible, particularly with respect to the static deter- 
minations of elasticity, ultimate strength and elonga- 
tion, some of the test specimens being designed for a 
total load of just under 300 tons. For alternating 
stress tests the specimens were relatively small, and 
bars of welded and unwelded material were tested in 
pairs, and groups of flat plates, plain, butt, lap welded, 
and lap riveted were tested together. The results 
indicate that in a welded plate the extensions in the 
region of the weld are sensibly the same as for more 
distant portions of the unwelded plate. The modulus 
of elasticity of a small test piece, entirely composed of 
material of the weld, was about 11,700 tons per square 
inch, as compared with about 13,500 tons for mild 
steel, and about 12,500 tons for wroughtiron. (a) The 
ultimate strength of welded material with small 
specimens was over 100 per cent. of the strength of the 
unwelded steel plate for thicknesses of jin., and 
averaged 90 per cent. for plates of jin. and lin. in 
thickness. 

In a structure, such as a ship, which is exposed to 
variations and reversal of stresses, it is extremely 
important to know whether the material to be used 
is likely to break down rapidly under such alternations 
and ranges of stress as are likely to be experienced. 
The modified Wohler tests employed in the experi- 
ments indicate, if considered solely by themselves, that 
whereas for a given number of alternations mild steel 
would withstand a range of stress of, say, +10.5 tons, 
the welded material might be expected to fail at about 
+ 6.5 tons, a figure which is more nearly experienced 
in ordinary ship construction. 

It would appear to be necessary to design the 
welded joints in such a manner that the amount of 
work likely to be thrown on the joint is as small as 
possible, and to meet such a conditiqn a welded joint 
requires to be either lapped or strapped. Butt welds 
have a tensile strength varying from 90 to 95 per cent. 
of the tensile strength of the unwelded piate. Lap 
welds having full fillets on -both edges the ultimate 
strength in tension varies from 70 to 80 per cent. of 
that of the unwelded material. With a full fillet 
on one edge and a single run of weld on the other edge 
the results are very little inferior to those where a 
full fillet is provided for both edges. In the case of 
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riveted lap joints for plates of about in. in thickness, 
the specimens averaged about 65 to 70 per cent. of 
the strength of the unperforated plate. The material in 
the weld avpears to be nearly pureiron, andexperiments 
of repetitive stress show that wrought iron bars aro 
likely to fail under a range of stress of perhaps + 7 to 8 
tons as compared with mild steel at + 10 to 11 tons. 
The weld has to be deposited electrically and is subject 
to variation of workmanship. It would therefore be 
prefe rable if the material could withstand a range 
of stress of + 6.5 tons The foregoing are the main 
yesults of the experimental work, and they have 

induced the Committee of Lloyd’s to adopt as a tenta- 
tive measure provisional rules for classification of 
vessels electrically welded. 


Detatts oF CONSTRUCTION. 


The main features of these regulations are that the 
system of welding must be approved, that the process 
of manufacture of electrodes must be such as to ensure 
reliability and uniformity in the finished article, that 
operators engaged are specially trained, and efficient 
supervisors of the work provided. Details of con- 
struction of the vessels and of the welds are to be 
submitted for approval. It has been indicated that 
butt and edge connections are to be lapped or 
strapped, and, with lapped connections, the breadths 
of overlaps of butts and seams and the profiles of 
the welds are to follow regulations which have been 
embodied in a table, the width of overlap ranging 
from 2}in. with plates .40in. thick to 3in. in the 
case of plates lin. in thickness, the throat thicknesses 
for similar plates ranging from .28in. to .50in. 

The general character of welds may be briefly sum- 
marised. Full welding of the inside and outside edge 
is preseribed for the butts of shell, deck, and inner 
bottom plating and butts of longitudinal girders 
and hatch coamings. Light welding is authorised 
for the inside edges of shell, deck, and inner bottom 
plating, butts and edges of bulkhead plating and full 
welding for the outside edges of this part of the con- 
struction. In the case of frames to shell, reverse 
frames to frames and floors, beams to deck, longi- 
tudinal continuous angles, side girders, bars to shell, 
intercostal plates. floors and inner bottom, and bulk- 
head stiffeners, tack welding of the inside edge and 
light welding of the outside edge will be permitted. 
All bars required to be water-tight are to have con- 
tinuous welding on both flanges with tack welding 
at heel of bar. The welded connections of beam, 
frame, and other brackets must be submitted for 
special consideration. 








BOOKS RECEIVED. 


Coal and its Scientific Uses. By W. A. Bone. 
mans, Greenand Co. 1918. 21s. net. 

The Economicai Use of Coal. By John H. Anderson. 
Published by the Author at Purfleet, Essex. 

The New Moon. A Romance of Reconstruction. By 
Oliver Onions. London: Hodder and Stoughton. 6s. net. 

Ports and Terminal Facilities. By R. S. MacElwee. 
London: Hill Publishing Co., Limited. 1918. 12s. 6d. 
net. 

Ingots and Ingot Moulds. By A. W. Brearley and 


Long- 


H. Brearley. London: Longmans, Green and Co. 1918. 
l6s. net. 

Concrete Engineers’ Handbook. By G. A. Hool and 
others. London: Hill Publishing Company, Limited. 
1918. 21s. net. 

Handbook of Mathematics for Engineers. By E. V. 
Huntington.. London: Hill Publishing Company, 
Limited. 6s. net. 


Industrial Electrometallurgy. By Eric K. Rideal, M.A. 
London: Bailliére, Tindall and Cox, 8, Henrietta-street, 
Covent-garden. 1918. 7s. 6d. net. 

Elements of the Electro-magnetic Theory of Light. By 
L. Silberstein. London: Longmans, Green and Co., 
39, Paternoster-row. 1918. 3s. 6d. net. 

Do you Pay Excess Profits? By T. Frame Miller. 
London: George Allen and » Unwin, Limited, Ruskin 
House, 40, Musoum-street, W.C. 1. Is. net. 

Selwyn’s Metric Conversion Tables. Edited by W. 
Erskine Dommett. James Selwyn and Co., Limited, 20, 
Ess>x-street, Strand, London, W.C. 2. 2s. 6d. net. 


Selected Papers on Social and Economic Questions. 


By the late Sir Benjamin C. Browne, edited by his 
daughters. Cambridge University Press. 1918. 7s. 6d. 
net. 

Universal Directory of Railway Officials, 1918. Com- 


piled by 8. R. Blundstone. 
Company, Limited, 15, 
15s. net. 

Universidad Nacional de La Plata. Contribucié6n al orotate 
de las Ciencias Fisicas y Matemdticas Serie Matemdtico— 
a —Vol. I. Entrega, 9. XXI. RaménG., Loyarte, 
“ La Permeabilidad magnética del hierro y del niquel para 
oscilaciones hertzianas ” ; XXII. Teéfilo Isnardi, “ Pro- 
fessor Emilo Bose”; XXIII. Vicente Arén Suarez, 
“ Professor Adrian Pereyra Miguez.”’ 


London : Directory Publishing 
Farringdon-avenue, E.C. 4. 


Universidad Nacional. de la Plata. Contribucién al 
Estudio de las Ciencias. Serie Matemdtico—Fisica. 
vou II. Entrega 1*. I. Gans Risardo, “ El comport: | 
«miento de redes hertzianas’’; Il. Isnardi Tx 6filo. 


* Sobre conductibilidad térmica y disociaién del vapor 
de bromo”; III. Calatroni, Ricardo, “ Contribucién al 
estudio de las particulas ultramic sroscépicas en soluciones 
coloidales de platino”’; IV. Broggi, Hugo, ‘‘ Dispersién 
y riesgo.” 











THE ENGINEER 


THE VALUE OF PEAT FUEL FOR THE 
GENERATION OF STEAM. 


No. .* 
Resvutts or Trrats 71, 72 anv 73. 


A FULL list of the averages of the observations and results 
will be found at the end of this part. The outstanding 
features of the results will be considered in detail, as 
follows :—During this series of trials the grate bars and 
grate area were altered, with a consequent variation in 
the rates of combustion and steaming. All the trials were 
approximately of 10 hours’ duration. Longer trials were 
unnecessary on account of the fact that extremely light 
fires were carried, which reduced the possibility of error, 
due to the relative quantity of fuel on the grate at the 
beginning and end of the trial. The following Table (I.) 
shows the principal changes in conditions and fuel quality 
during the series :— 


TABLE I. 

Trial number . 71 72 75 
Moisture per cent. in’ peat. y 15.7 $5.7 20.3 
Gross calorific value B.Th.U. 

perlb,  .. ee 8070 8070 7590 
Grate area, square nt... Se 37.9 
Air space in grate bars .. tin. hin tin. 
Fuel per square foot of arate 

area per hour Ib. . 20.5 15.5 15.0 
Evaporation per hour ‘b.. 1950 2322 2250 


Quality of Peat.—From the above table it will be seen 
that for trial 73 the moisture content was higher, while 
the calorific value was lower than for the other trials. 

Grate Area, and Air Space, as Affecting Draught Required. 
—The draught required to burn a fuel depends upon the 
rate of combustion, area of air space, and width of air space. 
The following Table (IT.) shows how the draught increased 
with the amount of dry fuel burnt per square foot of air 
opening in the bars per hour. 


TABLE II. 

Trialnumber .. . 72 73 71 
Dry peat per hour :— 

Lb. per square foot of grate .. 13 12 17 

Lb. per square foot of air 

— in grate .. 2 40 57 

Dran 1c. d tierence of pressure, 

av we and below bars .. . O.1lin. .. 0.18in. .. 0.23in. 


Effect of Grate Area and Air Openings on Incombustible 


D 
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(A) UNBURNT CARBON MONOXIDE 
(8) SENSIBLE HEAT OF FLUE GAS ANO UNCONDENSED STEAM 


LOSS IN B.T.U. PER LB. OF CARBON IN FLUE GAS DUE TO:- , 
(C) TOTAL HEAT LOST, LEAVING wiTH FLUE GAS (A+8) 
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to permit the ash to fal] through without taking an undue 
proportion of combustible with it. This requirement has 
been met by the grate bars used for the portable boiler 
trials in which, as wil] be seen by referring to those trials, 
the loss due to combustible in the refuse did not exceed 
one-half of one per cent. 

Effect of Grate Area and Air Openings on Character 
of Flue Gas.—Table IV. shows the effeet of the combustion 
per square foot of air space apon the composition of the 
dry flue gas. 


TABLE IV. 
Trial number . 72 73 71 
Dry fuel burnt per square foot 
of airspace . 2 ee 57 
Draught, difference of pressure 
above and below bars .. ll 0.38 0.23 
Flue gas. per cent. te: sep — 
CS Pre Pb 8.9 8.6 
on, EEE aa a eee 0.8 0.6 
a ae cer Pane Sa) SE oe: ee 11.1 
Ratio _, Pree oxygen 0.80 .. 1.15 1.25 


Combined oxygen 


During these three trials air was admitted to the fuel 
bed through the fire-door, in order to reduce the percen- 
tage of unburnt carbon monoxide. This quantity of 
supplementary air was difficult to regulate ; in fact, during 
trial 72, the draught over the fire was so slight that it 
was necessary partially to close the ashpit door to allow 
a greater portion of air to be drawn over the fuel bed. 
It will be seen upon examining the table that the ratio 
of free oxygen to combined oxygen increased with in- 
creased combustion per square foot of air opening ; this 
is probably due for the most part to the fact that the 
draught also increased, hence the supplementary air sup- 
ply over the bars was greater. Another explanation is 
that the smaller air spaces decreased the facility for the 
removal of ash by gravity, thus leaving the combustible 
portion of the fuel less accessible to the air. 

Flue Gas Losses.—By referring to Table V. it will be 
seen that the smallest total loss due to the heat leaving, 
in the dry flue gas, occurred in trial 72 : and for this trial] 
the ratio of the pounds cf flue gas per pound of carbon is 
smallest. The effect of increasing the supply of air in 
order to reduce the quantity of unburnt carbon monoxide 
will be considered by supposing that the average flue gas 
analysis for trial 71 is obtained from that of trial 72, by 
admitting an additional supply of air to the latter gas. 
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UNBURNT HYOROGEN AND METHANE 


(0) TOTAL HEAT LOST, INCLUDING ESTIMATED LOSS 


Swain Sc, 


Fig. 2 


Matter in Refuse.—Table III. shows the trials arranged - 


in the order of increasing total air space through the grate 
bars. 


TABLE 7, 
Trial number .. 73 es 72 
— area of air space, square 
7 sic 11 19 

width of air space between fire- . 

bar fin... tin. sin. 
Total on and refuse remov ed, Ib.: 

From ashpit .. 34 78 278 

From above bars . 207 146 None 
Combustible content of ash and 

refuse, percent. . 28.5 27 .6 38.7 
Total ash and refuse removed 

per cent. of dry fuel fired .. 6.1 4.9 5.6 
Combustible in ash and refuse 

per cent..of combustible fired 1.8 1.4 2.3 


It will be seen from Table III., that for trials 71 and 73 
the effect of enlarging the grate area and still using the 
corrugated bars was to increase the amount of ash re- 
moved from the ashpit, and to decrease that taken from 
above the bars. This is to be expected, since the trials 
are all of approximately the same duration, so that with 
the same fuel and same grate bars the ash falling between 
the bars should increase with the area. Since the pro- 
portion of the total ash falling through the bars was greater 
in trial 73 than in trial 71, and since the combustible con- 
tent of this portion of the refuso was very low, the total 
refuse removed for that trial—expressed as a percentage 
of the dry fuel fired—was reduced from 6.1 to 4.9, and 
the loss due to combustible in the ash and refuse was 
reduced from 1.8 to 1.4 per cent. In trial 72 it will be 
seen that the bars were so wide and the air space so large 


| as to obviate the necessity of cleaning the fires at al! during 


the trial ; but since more combustible passed through the 
| bars, the loss due to combustible in ash and refuse was 
increased to 2.3 per cent. From the foregoing it will be 
observed that the most efficient grate bar would be one 
having an air space intermediate in size between the two 


used ; that is to say, one with an air space sufficiently large 
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The requisite amount of air per 100 volumes of flue gas 
would be 26.2 volumes, made up of 5.5 volumes of oxygen 
and 20.7 volumes of nitrogen ; and 0.3 volumes of CO 
must take up 0.15 volumes of oxygen, forming 0.3 volumes 
of CO, in order to effect the change. The total volume 
after admitting the air and burning 0.3 volumes of CO 
would be (126.2—0.15) = 126.05 volumes of flue gas, 
composed of (10.5 + 0.3) volumes of CO,, (1.1 — 0.3) 
volumes of CO (8.8 + 5.5 — 0.15) volumes of oxygen 
and (79.6 + 20.7) volumes of nitrogen ; these expressed 
as percentages will be 8.6 CO,; 0.6 CO; 11.2 O,; and 
79.6 N,, or practically the same composition as the gas 
for trial 71. It will be seen from this that 0.3 volumes 
of CO have been burned with the additional supply of 
26.2 volumes of air, or a ratio of air to gas of 87. 


TABLE V. 

Trial number 2 Ee | 73 
Dry flue gas, — ‘cent. of Volume : 

CO, .. See ig Re 8.9 

OR 5c ree O,@. 5 1.1 0.8 

Os he ae 8.8 10.7 

No a. Oat on Tee 79.6 
Lb. dry flue gas ‘per Ib. carbon 27.0 2. 5h eae 
Flue gas a on leaving - 

boiler, deg. sia 720 760 75 
Loss soa cent. of cneray in fuel 

, due to ; 

Total Theat of dry fine gas 2.0. MA 21.9 

Unburnt CO .. 3.8 5.4 4.8 

Total dry flue gas lost | 7.8 25.5 26.7 


It may be stated at the outset that with so large a ratio 
of air to gas the heat of the reaction, 2CO + O 2C0, 
would suffice to raise the air temperature only about 
207 deg. Fah.—that is, from 70 deg. Fah. to 277 deg. 
Fah. The temperature of the exit gases in the boiler is 
considerably higher than this, therefore it will be clear 
that, since the products of combustion of this separate 
reaction leave the boiler at a temperature considerably 
higher than the theoretical temperature of combustion, 
it must receive heat from the remainder of the flue gas, 
and thus reduce the efficiency of the boiler as a whole. 
For the purpose of comparing the net result of the addi- 
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tional air supply, the quantity of steam present in the | for values of air supply ratio exceeding 2.0. Reference to 


flue gases (9 volumes) must also be considered, making 
the total volumes (100 + 9) and (126 + 9) respectively. — | 

The result of burning the carbon monoxide may then 
be investigated as follows :—In the first case (trial 72) 
109 volumes of flue gas leave the boiler at a temperature , 
of 760 deg. Fah., and the change in total heat of the gas 
between this temperature and the air temperature (70 deg. 
Fah.) represents a loss. In the second case, 135 volumes 
of flue gas leave the boiler at a temperature of 720 deg. 
Fah., from which the heat loss may again be calculated, 
the air temperature being 70 deg. Fah.; from this latter , 
loss the heat energy given up in burning the 0.3 volumes 
of carbon monoxide must be subtracted, and the differ- 
ence compared with the loss in the first case. 

For convenience in working, the unit of volume is taken 
as representing the volume occupied by a gram-molecule ; 


the unit of heat chosen is the small calorie, and the tem- | 


perature is measured on the Centigrade scale. The mean 
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Fig. 3 
thermal capacities of the two gases at constant pressure 


are taken as 7.3 and 7.2 calories per gram-molecule, 
respectively. The loss in the first case for a difference 


Fig. 3 shows that the ratio of 2.0 and over corresponds 
to values of carbon dioxide + carbon monoxide, per cent. 
of 10.0 and less. It would appear, therefore, that with 
the conditions prevailing during this trial the principal 
factor to be guarded against is an excessive air supply. 
Further, the comparatively large percentages of carbon 
monoxide, while representing a loss in themselves, were 
always found in a gas high in carbon content so that this 
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between the air and flue gas temperatures of 690 deg. 
Fah. (383 deg. Cent.) is 7.3 x 383 x 109 = 305,000 
calories ; the loss in the second case, where the tempera- 
ture difference is 650 deg. Fah. (361 deg. Cent.), is 7.2 x 
361 x 135 = 351,000 calories, while the heat gained by 
burning 0.3 volumes of carbon monoxide is 0.3 x 68,000 
== 20,400, or with sufficient accuracy 20,000 calories, 
giving the net loss in the second case as 351,000 — 20,000 
= 331,000 calories. The additional air supply has had 
a net effect, therefore, of increasing the loss from 305,000 
calories to 331,000 calories, or 26,000 calories. It is pro- 
bable, however, that the actual loss was less, owing to the 
heat gained by the combustion of hydrogen and methane, 
avither of which gases was determined in the gas analysis. 
In order to observe the effect of the air supply upon 
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the economical working of the boiler, a diagram has been 
prepared—see Fig. 2—showing the losses due to carbon 
monoxide (A), and the heat as sensible heat and latent 
heat of steam (B) leaving with the flue gas plotted on a 
base representing the ratio of the actual air supplied, to 
air required for complete combustion with no excess of 
oxygen. The data used for the computation of the results 
plotted were taken from trial 72. Reference to these 
curves will show that the losses due to the sensible heat 
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, loss was compensated for by a decrease in the sensible heat 
' lost in the flue gas. 

It must not be inferred from these remarks that this 
carbon monoxide content is a negligible loss. It is not: 
but with the boiler used it was not possible to release this 
energy without incurring other, and, in some cases, greater 
losses, due to an excessive supply of air to burn it. With 
a larger combustion chamber, a suitable warm air supply 
over the bars, and thorough mixing of the gases, it should 
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of the flue gas and the latent heat of the steam in the flue 
gas (B) increase, while the loss due to unburnt carbon 
monoxide (A) decreases with increased air supply. Above 
these curves is a third curve (C), which shows the total loss, | 
or the sum of the ordinates for the two lower curves. It | 
will be noticed that the two losses compensate one another | 
to a large degree, while the genera] tendency is for the | 
total loss to increase with increased air supply. This 
increase, however, is very small, and is most noticeable 


be possible to burn this gas, and to utilise from 55 to 65 per 
cent. of the energy liberated, for steam generation. 

Later investigations of a more complete nature—see 
supplementary trial No. 115, post—have shown that 
combustible gases other than carbon monoxide are pre- 
sent in the flue gas when burning peat, and it may be taken 
as a rough approximation that the unused energy in these 
gases amounts to one-half of that remaining latent as 
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carbon monoxide. Based on this assumption, a further 
curve (D) has been constructed a distance above (C) equal 
to one-half of the ordinates of curve (A). Curve (D) then 
represents the estimated total heat lost per pound of car. 
bon, including the heat lost due to unburnt gases, which 
were undetected during trial 72. An examination of this 
curve (D) shows that the total loss tends to increase for 
both an increasing and decreasing air supply, and that it 
is a minimum between the air ratios of 2.0 and 2.1], 
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TABLE VI. 


pf ee ee ee ee 
Equivalent evaporation from 
and at 212 deg. Fah :-— 
Lb. per Ib. of fuel as fired .. 
Lh. per Ib. of dry fuel .. i 
Lb. per Ib. of comb. consumed 
Efficiency per cent., based on 
higher calorific value :— 
Facies fved .. .«. «s «« @.3 .. 47.6 .. &.5 
Combustible consumed oe:8. <.. G2... 1.7 
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| Economic Results.—Table VI. shows the principal 
| economic results. It will be noted that there is little 
difference in the results for the evaporation per pound of 
fuel as fired, though it will be seen the best performance 
of the boiler was during trial 73, when the fact is taken 
into consideration that the moisture content of the fuel 
was nearly 4 per cent. higher for this trial, and the calorific 
value per pound of fuel as fired about 6 percent. lower. If 
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the other items for trial 73 be compared with those for the 
remaining trials, it will be noted also that they show.up 
this trial to advantage. 

It may be well to recall that trial 73 was carried out 
with the large grate area and corrugated bars. It seems, 
therefore, that this grate area and type of bar were the 
best combination used during these three tests. 

In order to compare the results of these trials, in which 

at was used as a fuel, with trials using the same boiler 
with other fuels, a diagram has been prepared—see Fig. 4— 
whichshows the evaporation per pound of fuel, plotted upon 
a base representing the gross calorific value of the fuels 
tested. The diagonal lines are lines of constant efficiency. 

It will be observed that the efficiency generally lies 
between 50 and 60 per cent., and that the efficiency in the 
peat trials was somewhat low by comparison. 





TABLE VII,—HEAT BALANCE, 
Number of Trial.!. 72 73 
Heat used for steam ifaising and thermal 
efficiency of the b 47.6 .. 680.5 
am loss due to hens bead of the dry flue 
24.0... @.1 21.9 
Heat loss “due to total heat of su perheated 
steam in the flue gas Os Be ss > HT 
Heat loss due to combustible unconsumed : — 
(a) Solid combustible .. . eee Fe 
(b) Carbon monoxide : Baca itve@ se . OB 
Radiation and unaccounted for losses M50 3. “SET.” OS 
Total energy in fuel as fired .. 100.0 .. 100.0 .. 100.0 


The actual losses are shown in Table VII., in the form 
of a heat balance. These losses differ principally from 
those already obtained from other boiler trials, in that the 
loss due to superheated steam in the flue gas; to radia- 
tion ; to unaccounted for losses ; and to unburnt carbon 
monoxide, are higher than in those trials previously con- 
ducted with coal and lignite as a fuel. 

The percentage loss due to the steam varies with the 
amount of hydrogen in the fuel, the calorific value of the 
fuel, the flue gas temperature, and air temperature. If a 
constant air temperature of 72 deg. Fah. be assumed, 
then, where H is the percentage of total hydrogen in the 
fuel, all of which is supposed to pass off with the flue gas 
as steam; I, the total heat of 1 lb. of steam, at the 
temperature T deg. Fah. of the flue gas, and Q the calorific 
value of the fuel in B.Th.U. per lb., the percentage loss 
due to the steam is :— 


9H 9H 
I — (72 — 32)} = —— (I — 40); 
Q c Q 
for low pressures and large specific volumes the total heat, I» 
is equal to 0.477 'T -+- 1054.5 B.Th.U. per lb.; the above 
formula then becomes :—- 
F i9i30 + 4.297); 
Q 
for a good coal H is about —— + ee , while for peat as 
12920 = 3u80 
P —T 6.8 
used in trial 73, 5 = a = saat the percentage losses 
due to the total heat of the steam are, therefore :— 
1 ‘ ans 1 P 
3050 (9130 + 4.29 T) and 500 (9130 + 4.29 T) 
or 2.96 + and7.61 + —= 
718 280 


respectively for the coal and the peat. The maximum 
variation of the average flue temperature for all the trials 
so far carried out with this boiler is from 600 deg. Fah. to 
760 deg. Fah.; which variation could not affect the loss 
due to steam by more than 0.6 per cent. It is clear, then, 
that this loss is dependent almost entirely on the a ratio 
of the fuel ; while the large loss in the case of peat is due 
to a characteristic of the fuel, and is unavoidable with 
ordinary methods of steam raising. It is for this reason 
that the net or lower calorific values of fuels are of greater 
value than the gross or higher calorific values for comparing 
the value of fuels for steam production.* 

The loss due to radiation, and other losses are especially 
high for these trials, as compared with other trials with 
this boiler, in which coal was used as a fuel. 

A portion of this loss is due undoubtedly to the escape 
of unburnt gases. The only combustible gas which could 
be detected by the apparatus used for analysing the flue 
gas during these trials was carbon monoxide. 

Another short trial—No. 115—has since been conducted 
wherein the gas analysis is more complete. A report of 
this trial is given later on. 

Concluding Remarks.—The peat used for steam raising 
in these trials proved to be a good fuel, easily handled, 
and giving no troubles due to clinker or ash. It burned 
with a long flame and considerable light coloured smoke, 


The best results were obtained with a large grate with 
small air space, and a fuel consumption of 15.0 Ib. per 
square foot per hour. The corrugated grate bars used 
for trials 71 and 73, with jin. air space, were better than 
the bars used for trial 72, in which jin. air spaces were 
employed ; but the loss due to combustible leaving with 
the refuse would be reduced by using bars with a greater 
facility for permitting ash to fall through them than that 
possessed by the corrugated type, and with a smaller air 
space than that possessed by the bars with the larger air 
space. 

It is noteworthy that the highest efficiency was obtained 
with the fuel highest in moisture cgntent. The actual 
additional loss due to the extra moisture content was 
about 0.6 per cent. 

The efficiency in all three trials was low; which may 
be attributed, in part, to the superheated steam in the 
flue gas, due to the high ratio of hydrogen content to 
calorific value. The loss due to this cause cannot be 
mitigated to any extent. 

The total losses due to dry flue gas do not compare 
unfavourably with those for other fuels, though the loss 
am to carbon monoxide is thigh. 


vage : 70, for further re remarks by ‘the 
ue of fuels. 


* See Report | No. 331, Part I IL, 
author on higher and lower calorific 
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PEAT AS A BOILER FUEL 


Tasie VIII. ee <* Results ie Boiler Trials 71, 72, and 73. Type o Boiler : Babcock and Wilcox Marine Water-tube. 
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1. Boiler trial ened 71 72 73 
2. Date of trial .. .. May 18th. May 26th. June Ist, 1915. 
PARTIOULARS OF ae 
3. Kind of fire-bars  .. ..| Corrugated. | Plain. Corrugated. 
4. Width of grate ..| ft. 94in. 6ft. 9fin 6ft. 94in 
5. Length of grate | 4ft. 10in. oft. Zin. bit. Zin. 
6. Area of grate .. .. .. 23.2 37.9 37.9 sq. ft. 
7. Width of air space . - jin. jin. in. 
8. Proportion of air space to whole grate s surface |) 30 | 50 30 per cent 
9. Water heating suriace on tubes .. oe 633 633 63% sq. ft. 
10. Total water heating surface . ae 677 677 ae a 
11. Ratio, heating surface to grate surface’ oe | 29 18 18 
STARTING AND Sneprens ines Alternate method (A.S.M.E.). | 
12. Time of starting trial Vilas Pare tess 5 Sor wae ag aa ae | 9.02 8.50 8.46 a.m. 
13. Time of ej trial is : | 6.50 6.48 6.46 p.m. 
14, Duration of tria ° 0s . | 588 598 600 mins. 
FUEL AND REFUSE. 
PROXIMATE cates ntti or ae AS FIRED. 
15. Fixed carbon .. .. -| 25.6 25.6 24.1 per cent. 
16. Volatile matter -| 54.6 | 54.6 pS eee 
17. Ash ze 4 4.1 4.1 Oe eo 
18. Moisture .. .| 15.7 | 15.7 90:3 ~;, 
! 
ES 2 ANALYSIS OF Sedeamed AS FIRED. oe VALUE, &¢C. | 
19. Carbon aor | ar nage thee amie eae’! le “ 47.0 47.0 44.2 per cent. 
20. Hydrogen . 6.1 Ss ae 
21, Sulphur 0.1 0.1 ut, 
22. Nitrogen .. 1.3 1.3 2:8. S 
23. Oxygen .. 41.4 41.4 43:9 55 
24. Fuel ratio, fixed carbon to volatile matter... - 0.47 0.47 0. 47 
25. Gross calorific value of fuel as fired per lb. (from calorimeter) é ‘ 8,070 8,070 7,590 B. h.u 
26. Net calorific value of fuel as fired per lb. (calculated from —_ value) 7,490 7,490 6,990 ,, 
27. Calorific value of dry fuel per lb. (from er a5 . 9,570 9,570 9,520 4, 
28. Weight of fuel fired | 4,663 5,844 5,690 Ib. 
29. Weight of refuse removed from above ‘the fire- bars . : 207 none. 146 ,, 
30. Weight. of refuse removed from the ashpit. . | 34 278 ay 
31. Combustible matter in total refuse removed | 28.5 38.7 27.6 per cent. 
| 
AVERAGE OF AIR AND asl Gas a 
32. Air pressure inashpit .. . E 0 0 Oir:. of water. 
33. Air pressure in furnace .. $ —0.23 | -0.11 —0.18 = 
34. Air pressure in flue leaving boiler | .| —0.71 —0.35 —0.57 
35. Temperature of air in boiler-room 71 72 89 deg. Fah. 
36. Temperature of flue gas — — | 720 | 760 715 deg. Fah. 
37. Barometric pressure > A 29.7 29.8 29.9in. 
- ANALYSIS OF Dry FLUE GAS BY VOLUME. } 
38. Carbon dioxide | 8.6 10.5 8.9 per cent. 
39. Oxygen . ee 5 a 8.8 10.7 es 
40, Carbon monoxide 0.6 1.1 se 
41. Nitrogen .. . 79.7 79.6 + ee 
WATER AND STEAM. 
42. Average temperature of feed water 12 118 115 deg. Fah. 
43. Total weight of water fed to the boiler, correc ted for inequality of water lev ‘ell 17,045 20,500 19,900 Ib. 
44. Average boiler steam pressure by gauge és A 99 101 94 Ib. per sq. in. 
45. Average calorimeter steam pressure by gauge .. | 3.6 3.8 2.9in. of mercury. 
46. Temperature of steam in calorimeter .. Pa 278 280 275 deg. Fah. 
7. Moisture content of steam Pause | 0.9 0.8 0.9 per cent. 
TOTAL apes. | 
48. Duration of trial . ¥e | 588 598 600 mins. 
49. Weight of fuel as fired .. 4,663 5,844 5,690 Ib. 
50. Weight of dry fuel fired.. .. 3,931 4,927 4.535 Ib 
51. Weight of combustible fired . 3,740 4,687 +290 ,, 
52. Weight of refuse removed from ashpit and grate (item 29 + ‘item 30)” 241 278 224 ,, 
53. Weight of combustible in refuse (item 31 x item 52 = 100 69 108 | 62 ',, 
54. Total unconsumed combustible from —— sees 36 x item 53 - = item 55) 76 151 | 93 ,, 
55. Weight of ash in refuse (item 52 — ite tA 172 170 162 ,, 
56. Weight of ash in LA — a se. 191 240 245 ,, 
57. Weight of c tibl d (item 51 — item 54) ‘ 3,664 | 4,536 4,197 ,, 
58. Weight of water fed ro boiler corrected for inequality of water lev el 17,046 | 20,500 9,900 ,, 
59. Weight of water evaporated corrected for moisture in steam 16,930 20,370 19,750 ,, 
60. Equivalent water evaporated into dry steam from and at 212 deg. “Fah. 19,120 | 23,150 22,490 ,, 
ASH AND REFUSE. | | 
61. Ratio refuse removed from grate to total refuse removed (item 29 ~ item 52) 0.86 | 0.0 0.65 
62. Total refuse removed per cent. of fuel as fired (item 52 — item 49 x 100).. 5.2 | 4.8 3.9 percent. 
63. Total refuse removed per cent. of dry fuel fired (item 52 — item 50 x 100).. 6.1 | 5.6 4.9 oe 
HOURLY QUANTITIES. 
64. Fuel fired per hour nie 476 586 569 Ib. 
65. Fuel fired per sq. ft. of grate “surface per hour .. 20.5 15.5 | 15.0 ,, 
66. Dry fuel fired per sq. ft. of grate surface per hour 17.3 13.1 | 12.0 ,, 
67. Equivalent evaporation per hour, from and at 212 deg. Fah. 1,950 2,322 2,250 ,, 
68. Equivalent a per — from and at 212 _ Fah., per sa. ft. of | 
heating surfac' : 2.88 3.43 3.32 ,, 
69. Horse-power Toveloped (item ‘67 = 341) 56.5 67.3 | 65.2 ,, 
Economic RESULTS. 
70. Equivalent water evaporated per Ib. of fuel as fired (item 59 — item 49) .. 3.63 3.49 3.47 Ib. 
71. mie evaporation from and at 212 deg. Fah. per Ib. of fuel as fired 
(item 60 — item 49) . 4.10 3.96 | - See 
72. E quivalent « evaporation from and at 212 deg. Fah. ‘er ib. of ‘ary fuel (item 
item 50 4.87 4.70 4.96 ,, 
73. Equiv alent evaporation ‘from. and at 212 deg. “Fah. ‘per Tb. “of combustible 
consumed (item 60 — item 57) v 5.22 5.10 5.36 ,, 
EFFICIENCY. 
74. Efficiency of boiler siinaie and grate based on gross calorific value (100 x | 
item 71 x 970.5 item 25) .. 49.3 47.6 | 50.5 per cent. 
75. Efficiency of boiler furnace and rate based on net calorific value (100 ; x 
item 71 x 970.4 = ite 53.1 51.3 Ses 
76. Combustible removed with refuse from “ashpit and grate, per cent. of | 
combustible fired 1.8 2.3 | ae 
77. Efficiency of boiler — on “combustible consumed “(item 74 x item | 51 - > | | 
item 57) “ 50.3 49.2 a ae 
FLUE GASES. i 
78. Dry flue gas per Ib. of carbon (from gas analysis) . 27.0 21.6 | 25.6 Ib. 
79. Dry flue gas per lb. of fuel as fired (from gas analysi=) 12.4 9.8 ak 4: 
' 
Heat Balance, based on Peat as Fired. 
| B.Th.U. | Percent. | B.Th.U. Percent.  B.Th.U. | Per cent. 
a | 
80. Total heat value of 1 Ib. of fuel as fired (gross calorific value) 8,070 100.0 8,070 100.0 7,590 | 100.0 
81. Heat transferred to the water (and thermal efficiency) .. 3,980 49.3 | 3,840 47.6 3,830 | 50.5 
82. Loss due to total heat of steam formed from moisture in fuel and | H Pc 
combustion of hydrogen . : es 720 «(| ae 730 | 9.0 730 9.7 
83. Loss due to total heat of the dry flue gases - athed |g | 1,940 | 24.0 | 1,620 | 20.1 1,660 21.9 
84. Loss due to unburnt combustible in refuse 160 oe I 260 | 3.3 160 2.2 
85. Loss due to unburnt carbon monoxide .. . ; 300 | 3.8 440 5.4 360 4.8 
86. Balance of heat account: errors of observation and. unmeasured, | | 
losses. such as those due to escape of cage —— | | | ‘. = 
and hydrogen: and to radiation 970 12.0 | 1,180 14.7 850 10.9 
Total of lines 81 to 86: equaltoline 80 .. .. .. ..| 8,070 | 100.0 | 8,070 100.0 7,590 | 100.0 


value, by deducting from the latter the latent heat of the water 


GENERAL NOTES. 
Item 26.—The net calorific value is calculated from the gross calorific 








twice, at 1.00 p.m. and 1.30 p.m.: 
Air regulations over bars: 


also at 


) multiplied by the mean specific heat of the gas at constant pressure. 


General Notes on Trial No. 71—see Fig. 5. ee of cleaning =: 


6.05 p.m. and 6.20 


Air admitted over bars through gril Ss ‘o 





condensed from the products of combustion by cooling to 60 deg. Fah. 
bi latent heat of steam at 60 deg. Fah. is taken as 1055 B.Th.U. 


r Ib. 
Phim 82.—The loss due to the total heat of the steam present in the fire : 
the difference | bars: Fire door opened a little and ashpit door partially closed. 


flue gases —— boiler is calculated by taking 
between the total heat of 1 Ib. of steam at its pressure and temperature 
when leaving the boiler with the flue gases, and the heat of 1 Ib. of 
liquid at the temperature of the air; and multiplying the difference 
by the Ib. of steam, per Ib. of fuel, present in the products of combustion. 


fire doors, doors open slightly for a portion ? the trial. 
General Notes on Trial No. 72—see Fig. 6.—Times of cleaning the 
Fire was not cleaned during the trial. Air zepepemene over 


General Notes on Trial No. 73—see Fig. 7— Times of cleaning fire : 
Air regulations over bars: All gills 


Considerable quantities 


Once at 6.10 p.m. and 6.30 p.m. 
in the fire door were left open. 
General Remarks, Trials 71, 72, 73.—Smoke : 


Item 83.—The loss due to the total heat of the dry flue gases is equal | | of chocolate coloured smoke were given off. . Flame: The peat woo 


to the weight of dry 


flue gases per Ib. of fuel- “multiplied by the with a long flame. 


Clinker : No clinker was formed during the trialg, 


difference of flue gas and air temperatures, which product is ' Fire thickness: Thin fires were kept throughout the tests. 
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There is no doubt that there was aloss due to unburnt 
hydrocarbons and hydrogen, and that the total loss due 
to unburnt gases was so high as to warrant a large and 
specially constructed combustion chamber, in order to 
ensure more complete combustion when burning this fuel. 

Nore.—It is not to be inferred that the higher efficiency 
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bases his conclusions upon total heats which apply to mixtures 
of steam and water, the water increasing as the pressure increases, 
and upon superheated steam volumes, the superheat increasing 
as the pressure increases. Now, Sir, how, under these circum- 
stances, can one form an opinion as to what will take place in an 
actual engine ? 
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Trial No. 73. 


Swain Sc. 


Fig. 7 


shown in this trial is attributable to the greater moisture 
content of the peat, but that other conditions offset the 
losses due to the additional steam which escaped with the 
flue gases during trial 73. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





HIGH-PRESSURE STEAM. 


Srr,—The saturated v. superheated steam controversy has 
been going on for over 120 years without any agreement being 
arrived at ; the high-pressure steam controversy has been going 
on for over seventy years without any agreement being arrived 
at ; and the single v. compound locomotive controversy has been 
going on for over sixty years without any agreement being arrived 
at. These and similar steam controversies will go on until the 
day of Judgment unless we scrap the term “ saturated steam,” 
scrap the accepted theory of thermodynamics, which is simply a 
mathematical myth, and scrap the accepted steam tables, which 
do not apply to steam which is actually steam. 

At various times, and by various people, no less than sixteen 
totally different things have been accepted as saturated steam, 
and still further to muddle matters, the terms wet saturated, 
dry saturated, semi-saturated, hyper-saturated, super-saturated, 
maximum temperature of saturation, &c., have been used. The 
result bas. been chaos, for instance, in one of the most bitter 
steam controversies which ever took place, everybody 
obviously thought everybody else a liar, because nobody realised 
that everybody accepted a different thing as saturated steam. 
What exists in actual practice are mixtures of steam and water, 
steam and superheated steam, so that invention of the devil, the 
term “ saturated steam,’’ must be scrapped. 

It is impossible in a letter to point out all the fallacies of the 
accepted theory of thermodynamics, but Mr. Bowden Smith’s 
two letters providea perfect illustration of how practical engineers 
are innocently humbugged by the accepted theory of thermo- 
dynamics. Mr. Bowden Smith bases his proposals upon the 
following statement : “* At a temperature of 900 deg. Fah. steam 
has been converted into a gas, and a non-explosive gas, «nd we 
are dealing for all practical purposes with a new motive power 
which can be used at a pressure of 800 Ib. or 1000 Ib. per square 
inch.” If the latent heat of steam were a variable, decreasing 
as the pressure increases, as stated by Regnault, then there must 
be a critical temperature at which the latent heat disappears, and 
Mr. Bowden Smith’s gas could be produced. But, as a matter 
of practical fact, the latent heat of steam which is actually 
steam is a constant, and therefore there is no critical tempera- 
ture, consequently Mr. Bowden Smith’s gas cannot be produced. 

Mr. Bowden Smith says that the total heat in high-pressure 
steam is very little greater than the total heat in low-pressure 
steam, but he is deceived by the accepted steam tables ; for 
instance, according to the accepted steam tables the total heat 
in 1 Ib. of steam at 50 lb. abs. is 1161.62 B.Th.U., and at 300 lb. 
abs. 1209.25 B.Th.U., or a difference of 47.63 B.Th.U. Asa 
matter of fact, the total heat in 1 lb. of steam which is actually 
steam is’at 50lb. abs. 1218.9 B.Th.U., and at 300Ib. abs. 
1355.5 B.Th.U., or a difference of 136.6 B.Th.U. Again, Mr. 
Bowden Smith says that the volime of | Ib. of steam at 200 Ib. 
abs. is 2.26 cubic feet, and at 800 Ib. abs. 0.597 cubic feet. - As 
a matter of fact, the volume of 1 lb. of steam which is actually 
steam is at 200]lb. abs. 2 cubic feet, and at 800 Ib. abs. 0.50 


cubic feet. 
Mr. Bowden Smith, owing to the steam tables being wrong, 











Messrs. Bowden Smith, Ranger, C. R. K., Booth, Sargeant and 
Riekie will find their views profoundly modified if they will base 
their calculations upon the following formulas, instead of upon 
the accepted steam tables :— 

The total heat in steam absolutely free from water and 
absolutely free from superheat, that is, in steam = 538.88 + 
T calories. 

The pressure in Ib. abs. multiplied by the volume in cubic feet 
== 400, a constant, provided absolutely no water and absolutely 
no superheat is present, that is, provided the steam is steam. 

Mixtures of steam and water and superheated steam are not 
steam. Frank B. ASPINALL. 

Blackheath, August 19th. 


Sir,—I have read Mr. E. C. Bowden Smith's letter, which 
appears in your issue of August 16th, with great interest. 

I have been experimenting with highly superheated steam for 
about fifteen years, and must confess that when I got my first 
Serpollet steam car, I was greatly fascinated with the remarkable 
increase in power developed by the engine from an increase in 
steam temperature, although there was no increase in steam 
pressure. At that time there was no temperature gauge, and 
the only way of keeping up the temperature was to ensure 
keeping the coils of piping containing the steam nearly red hot. 
I was so convinced that the increase in power was due to the 
velocity of the steam when converted to a gas that I designed 
a six-cylinder engine, expecting to get great results. When the 
engine was finished and put under brake tests, the result was 
most disappointing, even although the temperature of the steam 
was superheated to the extent of making the steam pipe and ends 
of the cylinders red hot. Moreover, I had designed the engine 
single acting, so that it was only half the power of a double- 
acting engine. 

Later on, whenI procured a White steam car, which was fitted 
with a temperature gauge, I found the explanation of the great 
power at high steam temperature was due to the fact that when 
steam was at a low temperature it was highly charged with 
water, and which in no way affected the pressure. The increase 
in temperature merely improved the steam by drying it, and so 
allowing it to do its function due to the pressure, and which 
it was unable to do when highly charged with water. 

The great advantage of using steam highly superheated is, 
that it greatly increases the reserve of steam, and is, of course, of 
vital importance to the generator which has a small space. 
Great power from little bulk, both in engine and boiler, is therefore 
attained from high- steam pressure acting on the small piston 
area of the former, and high temperature keeping up a reserve 
of steam in the small space of the latter. In my Serpollet car 
I made use of steam 800 Ib. to 1000 Ib. pressure with 2}in. 
cylinders. For use in large engines great power can be attained 
by a reduction in boiler pressure and an increase in cylinder 


capacity. 
Brockley, 8.E. 4, August 17th. 


Joun Rieke. 


THE STANDARDISATION OF LOCOMOTIVES. 


Stmr,—When I took exception to the statement that the 
locomotive practice on British railways had been one of continued 
progress and development, I had in view the retrograde step 
taken by the London and North-Western Railway in converting 
compound engines back to simple. 

I was greatly pleased to learn from Mr. F. W. Brewer's letter, 
which appears on page 135 of your issue of August 16th, that at 
least one railway in Britain is making progress with the 
compound system. I trust the saving in coal is such as to 
warrant the London and North-Western Railway converting the 


simple engines back to compound again, which step, sooner op 
later, they may have to consider. 

' I regret my letter has led Mr. Brewer to think that I am 
opposed to a boiler of large dimensions, as the reverse is the case, 
What I wished to imply was that the cylinder capacity of every 
locomotive in Britain could, and therefore should, be increased 
so as to be in keeping with larger boilers. : 

I have had considerable experience of the evil effect of smal! 
boilers, and always found that when steam was taken from these 
boilers as fast as it was generated, a considerable amount of 
water passed over with the steam into the cylinders, sometimes 
at an alarming rate. The larger the boiler and the higher the 
steam pressure, the less likelihood there is of this taking place, 
as the reserve of steam is considerably increased ; superheating 
the steam still further enhances the reserve of steam. This 
being the case, is it not astonishing how any modern engineer 
can design a locomotive with the intention of using saturated 
steam in the cylinders, when dry steam can be had by using heat 
which is now sent to waste up the chimney ? 

For my proposed compound system, I would advocate the use 
of a large boiler with large heating surface, as such would lend 
itself to slow combustion, very high steam pressure superheated 
up to the highest temperature that can be used in a cylinder, ag 
these increase the reserve of steam. Such a boiler, in combination 
with the large cylinder capacity I suggest, would, in my opinion, 
allow of a maximum of power being attained with a minimum 
consumption of steam, and, consequently, a substantial saving 
in the coal bill. I can see no difficulty whatever in providing 
a load proportionate to the power of such an engine. For 
instance, the engine could be run light, and could, therefore, 
adapt itself to haul one vehicle or any number up to the limit 
of its adhesive weight, with the advantage of doing this latter 
with a 3 per cent. cut-off in the high-pressure cylinders, no 
matter how variable the conditions. 

If trials are ever made from three different engines, I sincerely 
hope that each will have the advantage of the same type of 
carburetter, or its equivalent, so that there can be no possible 
chance of an inferior engine coming out on top at the trials. 

Joun Rrexkie. 


Brockley, 8.E. 4, August 17th. 


THE BOY IN INDUSTRY. 


Str,— You have had several points of view ; may [ give you 
mine on behalf of the boy himself? He is “* not understood ° 
that is the real tragedy. He is groping his way on the threshold 
of modern life in the darkalone. ‘‘ A problem,” and we can’t 
find a solution. Up he goes on the shelf labelled “* matters for 
attention,” to be dealt with in due course. What short memories 
we have! Why, we have made him what he is ; he stands as the 
product of our recent national life. 

Nearly six years ago the writer pleaded in the Morning Post 
that the working-class lad might have a better chance—here and 
overseas. The only practical response to that article came from 
the deputy governor of a London prison! Conditions have not 
altered for the lad since then—except for the worse. The war 
is a great handicap, admitted. But we are “ reconstructing ’’—- 
we have a new Education Act already, and ‘‘ Welfare !” 

The boy in industry is the pivot. But instead of building upon 
boyhood as it really is, we have fashioned a wonderful model of 
clay. as unlike the real boy of 1918 as chalk is from cheese. We 
have taken the wrong starting point. It’s “ the girl who took 
the wrong turning ” all through our social legislation ; and then 
we wonder that it miscarries. 

Come back to the boy himself. See what he wants. He'll 
tell you ! Thrash him, as “* J. W. W.” advocates, and you'll make 
a devil of him. Preach to him loftily from pulpit, pedestal and 
Press, and he grins up his sleeve. You would do so had you been 
born in his generation. He looks at things as they are. He sees 
the skilled workman taking one half and one-third the wages of 
the unskilled under our topsy-turvy conditions. He laughs at 
all your pretty make-believe, and lines up in the 5d. queue at 
“the pictures,” to be “educated” in burglary and problem 
plays duly sanctioned and approved. At one ear you tell him 
he must be a good boy, do as he’s told, take on apprenticeship at 
low wages ; at the other your neighbour is busy showing him how 
it “‘ pays ” to do the very reverse. He sees that those who strike 
usually get what they want—and he follows the lead. Don’t 
waste time blaming him. Set to work to help him, give him a 
different lead, and if you want to change him don’t forget that 
the only way is to do something practical in his every-day life. 

Do you know what he is saying to-day? “ You're all a lot of 
humbugs, preaching one thing and practising another.” And, 





upon my word, he isn’t far wrong, is he, if you look things 
straight in the face ? 

Now, Mr. Editor, what’s to be done! May I tell you my 
experience ? I handled our industrial derelicts in London for 
several years. Afterwards I placed many thousands in their 
right jobs. My leisure for ten years past has been spent starting 
the working-class boy in decent work, taking him out of blind 
alleys into sound apprenticeships—thanks be to such firms as Mr. 
Duckett’s—guiding and helping bim to build manhood and 
success on “ the right start.” 

Difficult to handle—this boy of 1918? Parents difficult ? 
You can lead the one as easily to Paradise as modern systems are 
leading him to Hades! He simply hungers for a helping hand, 
that’s all. You can win parents to make the temporary sacrifice 
if you tackle them rightly. 14, 15, 16, 17, 18—beginner, slacker, 
“‘ boy who could never do right,” not one in a hundred has failed 
when given the right lead. His creed—if you meet his everyday 
need—is “‘ I’ll never let him down, he gave me my chance.”” So 
I have found him—our British working-class lad of 1918. Talk 
to him honestly and straightforwardly—show him the road— 
then trust him. It pays. 

But nationally we are up in the clouds, dreaming. He is down 
in the vortex, the maelstrom of modern slackness and unrest, 
struggling. And he is the man, father and citizen of the Britain 
of to-morrow. When the man of 1918—father, statesman, 
preacher, writer, public official—can step down into the arena 
with the boy of 1918, see life as he sees it, share his problems in 
personal comradeship, the problem will be a problem no longer. 
You'll begin a new Empire and a brighter world. 

The boy of industry isasrightasrain! Find out what’s wrong 
with the national lead ! Frepx. E. Jonnson. 

London, August 19th. 








Tue Great Indian Peninsula Railway Company is adver- 
tising the Indian War Loan by notices, printed in English 
and the vernacular, on the ceilings of the coaches in the 





local services between Bombay and Kalyan. 
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Ave. 28, 1918 
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ELECTRIC COIL WINDING MACHINES. 


Some coil winding machines, for which it is claimed 
py their makers that they are capable of producing a wide 
range of reliable coils having high space factor and uniform 
in all respects, have recently been introduced by the Igranic 
Electric Company, Limited, of 147, Queen Victoria-street, 
London, E.C, These machines, to which the name 
Leesona has been given, and some examples of coils 
wound on which are now on view at the British 
Scientific Products Exhibition, are of two types, one 
for producing cross wound coils for magnets, &c., and the 
other for winding coils for meters, transformers, relays, 
field coils, &c. By means of the first machine, which is 
illustrated in Fig. 1, the cotton or silk-covered wire is 
wound in layers, each turn being laid at an angle to the 
axis of the coil, so that each layer is at an angle to the 
layer below. Fig. 2 shows a finished pancake coil wound 
on it. ‘The machine is largely self-operating. A device 

















Fig. 1—LESSONA COIL WINDING MACHINE 


automatically controls the delivery of the wire from the 
spool to the coil, and we gather that the finest wire may be 
employed without its kinking, getting entangled or 
becoming stretched. Some of the examples exhibited, 
for instance, were wound with No. 47 wire. A brake 
mechanism stops the winding spindle at onceif the wire 
breaks, and the spindle is also stopped by an automatic 
counter when the desired number of turns has been 
wound. These automatic devices render it possible for 
one operator to control several machines. 

Among the special advantages claimed for this method 
of winding are that there is practically zero capacity 
between the layers; that there is practically no self- 





Fig. 2—CROSS WOUND COIL 


induction in the coils ; that the coil is self-supporting and 
requires no flanges to support it either during winding or 
in use ; that coils as narrow as */,,in. and several inches in 
diameter can be wound without the use of side supports ; 
that the construction of the coils is such as to render 
efficient impregnation a simple process; and that the 
coils are produced quickly and at low cost. 

With the other machine the turns are wound parallel 
to each other, and in a plane at right angles to the axis— 
see Fig. 3. A fine cotton yarn is wound simultaneously 
with the wire, and is interwoven with the latter, which 
may be either enamelled or insulated with silk or cotton. 
The form and flanges are automatically built up of cotton 
during the winding process. The plane of the wire 
convolutions is at right angles to the axis of the coil, 
while the plane of the cotton strands lies at a different 
angle to the axis, the entire mass being bound or woven 





together so that the finished coil is, it is stated, practically 
indestructible either by internal or external stress. 
Moreover, during the winding the yarn is distributed over 
the area of the coil at a faster rate than is the wire, so that 
when a layer of wire is completed there is also a layer of 





Fig. 3—PARALLEL WOUND COIL 


cotton over it, adjacent layers being thus separated from 
one another. This machine is also equipped with the 
automatic device explained in connection with the first 
machine. 








MILITARY BUILDING WORK IN THE UNITED 
STATES. 


BUILDING operations to provide for housing the soldiers 
of the Am=»rican army in training and for the manufacture 
and storage of supplies for the army, as completed and 
under construction on June Ist, represented a total cost of 
£256,000,000. All this work is under the direction of the 
Construction Division, and is performed under an emer- 
gency contract system, which is based on the cost of the 
work plus a percentage varying with the cost and having 
a maximum of £50,000. The percentage paid as contrac- 
tors’ profit is from 1.75 per cent. of the total cost on very 
large contracts to 7 per cent. for small contracts, and out 
of this the contractor has to maintain his foree and 
organisation. The fee is set when the contract is let, and 
if the cost exceeds the estimate, the contractor receives 
no additional compensation. Prices paid for labour and 
material are subject to the approval of the Government 
inspectors, who make daily check also of the pay rolls and 
number of men on the work. They also check the 
quantities of materials. The Government pays a rental 
for the use of the contractors’ machinery, but where this 
rental equals the cost of the machinery, the latter becomes 
the property of the Government. A board of building 
experts was appointed to investigate this system, and its 
justness to both the Government and the contractor. The 
board recommended the continuance of this system and 
the present form of contract, under which the Government 
pays the actual cost of the work plus a fixed fee, out of 
which the contractor must finance the work, pay his 
general expenses, and take his profit. 








MINISTRY OF MUNITIONS ORDERS. 





TRON AND STEEL SCRAP. 


THE Minister of Munitions ordered, under the date of 
August 20th, that every person owning any iron or steel 
scrap, whether in the form of metal, machinery, plant or 
constructional steel or ironwork, shall sell and transfer 
such scrap whenever required by the Controller of Salvage 
and Stores, Ministry of Munitions, in accordance with the 
terms of such requirement. If any doubt arises as to whether 
any material is iron scrap or steel scrap for the purposes 
of this Order the decision of the Controller shall be final. 
All persons owning or having in their possession or under 
their control any iron scrap or steel scrap are to furnish to 
the Controller, as and when required by him, such returns 
as he shall from time to time direct. 

All applications under this Order are to be raade to the 
Controller of Salvage and Stores, Ministry of Munitions, 
Whitehall-place, S.W. 1. and marked “Iron and Steel 
Scrap.” 

CAST IRON SCRAP. 


The Minister of Munitions also gave notice on August 
20th that the General Permit of Ist November, 1916, 
relating to certain classes and descriptions of iron and steel 
under the Orders of the 7th July and 3lst October, 1916, 
were to take effect, and has fixed the following maxi- 
mun prices above referred to for cast iron scrap :— 


Per ton. 
Sa”. a. 
(a) Heavy ordinary cast iron scrap, broken into 
pieces over l}cwt. each, but not exceeding 
10 ewt. each esi" 4°15 0 


(6) Heavy machinery cast iron scrap, broken into 
pieces over I}cwt. each, but not exceeding 


10 cwt. each Ser ee er ee ee ee: 
(c) Cold blast cast iron scrap, broken into pieces 

over 1} cwt. each, but not exceeding 10 ewt. 

each SC ae ee TREN ee) CaF et eet Ow 
(d) Ingot mould scrap, unbroken Heer ee SECO 
(e) Ingot mould scrap, broken into pieces over 

5 ewt., but not exceeding 2 tons each See ee 
({) Ingot mould scrap, broken into pieces over 

1} cwt. each, but not exceeding 5 ewt. each 610 0 
(g) Extra for breaking any of the above into 

pieces not exceeding l}cwt.each . er ae ek ae 
(h) Cast iron railway chairs, whole or broken, 

SOM tor Pete a ee ee 8 OO 
(«) Heavy cast iron lumps, not exceeding 2 tons 

each qe MN Kucgie tne sehen! ee BAD 
(j) Light cast iron scrap iB bet tame Seca toca uate a a 
(k) Burnt cast iron scrap. broken ready for 

OUR cet ah Okie one 5.0 hee as 8 ee eR 
(l) Burnt cast iron fire-bars .. .. .. .. .. 40 0 
(m) Cast iron turnings and borings sold for 

use in the manufacture ofiron and steel... .. 3 5 O 


All the above prices, which are. subject to certain 
additions if the sales be made by recognised merchants, are 
free on rail or free in barge at the nearest convenient siding 
or wharf to the place where the scrap lies at the time of sale. 





NOTICE OF MODIFICATION OF GENERAL PERMIT. 


With reference to the General Permit issued by the 
Minister of Munitions on the lst November, 1916, relating 
to certain classes and descriptions of iron and steel as 
modified by a notice as to relayable and other second-hand 
rails, dated. 22nd March, 1917, and other notices, the 
Minister of Munitions gave notice on August 20th that 
the notice of the 22nd March, 1917, was withdrawn as from 
that date, and that the General Permit was as from that 
date hereof modified as follows :— 

(a) By the deletion from the schedule thereto of the 


following words :— 
Per ton net f.0.t. at 


point of purchase. 
8. “ 
Relayable rails, 50 lb. per yard and over aoe eee © 
(6) By the insertion in the said schedule immediately 
before the maximum basis prices for high speed tool steel, 
of the following words :— 


Maximum Prices for Second-hand Rails, not being Heavy Steel 


Melting Scrap. 
Per ton net f.o.t. at 
point of purchase. 
fale 
Relayable and other second-hand ails, 
ae 2H Or Ee 


50 lb. per yard and over eee 
Relayable and other second-hand rails, 
30 lb. per yard and over, but under 50 Ib. 


OMEN Ss ne ihe aa Gee e one eee ee 
Relayable and other second-hand rails under 
30 lb. per yard hor aa er ae ee cy ae 


These prices are subject to certain additions if the sales 
are made by recognised merchants. 
(c) By the addition thereto of the following conditions :— 
No second-hand rails shall be sold except at prices 
calculated by the ton and separately from any other 
material. 


NOTICE OF MODIFICATION OF GENERAL PERMIT 
AS REGARDS DEALINGS IN WROUGHT IRON 
SCRAP. 

With reference to the General Permit of the Minister of 
Munitions of the Ist November, 1916, relating to certain 
classes and descriptions of iron and stecl, as modified by 
the notice of the 4th January, 1918, relating to steel scrap 
and wrought iron scrap, and other notices, the Minister of 
Munitions gave notice on August 20th that as from 
that date the maximum prices for wrought iron scrap 
incorporated into the schedule of the General Permit by the 
notice of the 4th January, 1918, are to include the follow- 
ing 
“6a. Wrought iron planings, turnings and borings 
£3 5s. per ton,” 
and that the notice of the 4th January, 1918, is to take 
effect as if there were inserted in Clause 5 (c) after the 
figure ‘‘6”’ the figure “6a,” and in Clause 8 after the 
words ‘‘ in the case of the classes defined in Clause 6 £4 15s. 
per ton ” the words “in the cases of the classes defined in 
Clause 64 £3 5s. per ton.” 

All communications with reference to the last three 
Orde1s should be addressed to the Controller of Iron and 
Steel Production (Room 101), Ministry of Munitions of 
War, 8, Northumberland-avenue, London, W.C. 2. 








ELECTRIC WELDING OF CAST IRON. 


UnbER the present heavy demands upon the locomotive 
equipment of American railways great saving of time and 
cost are effected in repair work by using the electric arc 
process of welding to repair cracks and fractures in large 
castings which otherwise would have to be scrapped and 
renewed. Thus, cylinder castings which cost, say, £200, 
and the renewal of which might cause long delay, may 
now be patched by welding at a cost of £10 to £20, and 
the work can be done in a few days. Supposing the wall 
of a cylinder to be cracked, the fracture is widened out 
to a V section by a pneumatic chisel, and steel studs are 
screwed into the sides, with their heads left projecting in 
the V-shaped space. This space is then filled up with 
new metal by the metal electrode process, and thisnew metal 
is extended as a pad over the outside of the cylinder wall. 
Where pieces are broken out, such as a piece from a 
cylinder flange, a piece of wrought iron of the same thick- 
ness as the flange can be cut to fit and fill the gap, and 
this is then welded in place. The wrought iron is easily 
shaped, and steel studs are not required by this method. 
In a case of fracture in the valve ports, which could 
not be reached from the outside, a piece was cut out of the 
steam chest wall by an oxy-acetylene torch to give access 
for electric welding. When this work was done a wrought 
iron plate was cut to fit the hole, and welded into place in 
the wall of the steam chest. With cast iron, at least ijin. 
thick, the results are eminently satisfactory as to short 
time, low cost and ample strength of the repaired parts. 








Quotine from an article in Elektrotechnik und 
Maschinenbau, the Electrical Review states that bread can 
be baked electrically by much lower expenditure of heat 
than is needed in steam-heated ovens. Cases are cited in 
which, other factors being as nearly as possible identical, 
steam ovens used 0.19 to 0.21 kilos. of coal per kilogramme 
of bread (i.e., 955 to 1060 calories), whilst electric ovens 
used 0.39 to 0.42 kilowatt-hour per kilogramme of bread 
(i.e., 322 to 359 calories). The power consumption of the 
electric ovens was 90 kilowatts and 50 kilowatts re- 
spectively. During a short test the energy consumed for 
the initial heating is a large proportion of the whole energy 
consumption. The average consumption of the 50 kilc- 
watt electric bake oven, excluding the consumption for 
initial heating, is about 0.35 per kilowatt-hour per kilo- 
gramme of bread. Indirect electric heating with heat 
accumulation is not inferior to the direct system with 
heating elements in the oven. In both cases the average 
consumption is 0.35 kilowatt-hour (300 calories) per kilo- 
gramme of bread, as compared with 0.2 kilogramme of 
coal (1000 calories) per kilogramme of bread baked in 
steam ovens. . 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Finished Iron Trade. 


Orpers for finished iron continue plentiful, and 
even during the holidays there has been no lack of inquiry, 
not only for Government material, but for miscellaneous 
productions required for commercial purposes. The tone 
of the market to-day—Thursday—in Birmingham was 
more cheerful than for some time past, in view of the 
improved military position, and the increasing confidence 
with regard to the war generally. It is hoped that the 
authorities may see their way further to assist manufacture 
by the release of skilled men. In every department 
business is confined within very narrow limits, producers 
being strongly disinclined to overload order books any 
more than they canhelp. Business is limited by the ability 
of mill owners to deliver, and not by demand, for the mills 
have something like three months’ work on hand. Demand 
exceeds supply in almost all directions, but there is 
certainly less tension than was the case earlier in the year. 
Despite the uncertainty with regard to prices, the market 
has latterly settled down to a more regular routine, being 
freed from the erratic influences which accompanied the 
extreme shortage a little while ago. 


The Increase in Marked Bar Values. 


Last week’s announcement of an increase of 
£1 per ton in marked bars to £17 net at makers’ works 
was quite expected. It was bound to follow—the wonder 
is it did not precede—the advance sanctioned by the 
Iron and Steel Controller in the price of unmarked bars of 
17s. 6d. per ton. With “‘ Crown” bars fixed at the new 
Government price of £14 15s. per ton net at makers’ works, 
and Lancashire “‘Crown’”’ bars at £15 5s. per ton— 
including delivery in this case—it could hardly be expected 
that the standard for best bars could rest at £16, unless 
compensation for the increased working costs had been 
granted by the Iron and Steel Controller without dis- 
turbing the market price. This would not, however, have 
been popular, inasmuch as it would have hampered the 
delicate working of the Wages Board sliding scale. Five 
firms have taken part in the present advance, viz., the 
Earl of Dudley’s Round Oak Works, Limited, Messrs. 
Noah Hingley and Sons, Limited, Messrs. Jno. Bradley 
and Co. (Stourbridge), Messrs. Jno. Bagnall and Sons, 
Limited, and Messrs. Robt. Heath and Son, Limited, 
Stoke-on-Trent. Thus only five firms are left out of 
twice that number that first composed the Marked Bar 
Association. The original body survives, but as I have 
indicated, in greatly depleted numbers. Messrs. Robt. 
Heath and Sons are now the owners of the celebrated 
B.B.H. (Bradley, Barrows and Hall) brand of iron, that 
formerly for very many years stood next in order to the 
Earl of Dudley’s L.W.R.O. (Lord Ward, Round-Oak) 
make of iron, which always headed the trade. Messrs. 
Heath, as the owners of the B.B.H. mark, are iron boiler- 
plate makers as well as bar makers—the boiler-plate trade 
being now almost an extinct industry in Staffordshire. 
It may be mentioned here that John Bradley and Co.’s 
price for bars is still maintained at £1 per ton above the 
rest of the market, and stands to-day at £18 net. The 
alteration in marked bar prices preceding that announced 
last week took place on January 23rd of this year, when the 
standard was advanced 10s., so that the basis which is 
now superseded lasted seven months. Prior to that the 
“list ’’ figure had stood at £15 10s. since August, 1916, or 
for the long period of nearly seventeen months. Last 
week’s increase is the fourth definite appreciation in 
marked bar values since the Ministry of Munitions took 
control. It is not without interest that the loss of 
discount which best iron consumers suffered at the 
beginning of this year when selling prices became “net” 
was equal to some 8s. per ton. The new enhanced prices 
did not affect business on Change this afternoon in any 
way, consumers being more concerned with trying to 
hurry deliveries. Marked bars are wanted for the 
Admiralty, for chains and cables, for the highest class of 
machine engineering work, and for agricultural im- 
plements. 


Sheets and Puddied Iron. 


The sheet mills are kept running for considerable 
stretches at a time with light or heavy rolls—without the 
plant being changed—so as to avoid delay in production. 
The sheets are so urgently wanted for our own Government 
or American hutment purposes in France, that in many 
eases they are sent away in the black state immediately 
they are corrugated, neither galvanising or painting being 
resorted to for preservative purposes. Makers are unable 
to accept small orders, although “‘ doubles ”’ in sheets of 
24 w.g. supplied in small lots carry a controlled price of 
£19 per ton against £17, the price of orders in anything 
over two ton quantities. Galvanised corrugated sheets 
are £28 per ton. . Contracts for puddled iron are renewed 
conditionally only for any advance applying to undelivered 
portions, on the material being available and on orders 
being accompanied by a satisfactory certificate. The 
present price is £11 10s. 


Pig Iron Trade and War Material. 


Endeavours are being made by Midland furnace 
owners to improve the quality of foundry iron by lowering 
the phosphorus content to 1 per cent. maximum. It is 
believed this is not impossible of achievement with a 
judicious use of Derbyshire and Staffordshire ores without 
hematite, and the reward is an addition of 5s. to the price 
under the authority of the. Ministry of Munitions. The 
makers of pig iron in Derbyshire and Nottinghamshire have 
also received an intimation from the Ministry of Munitions 
that all grey forge and foundry iron which can be described 
as “special”? may be charged an extra 2s. 6d. per ton. 
This will raise Derbyshire grey forge from 95s. to 97s. 6d., 
and No. 3 foundry iron from 97s. 6d. to 100s. per ton; it 
is understood that this applies to irons of all numbers 
described as “special,” that is, subject to analysis, and 
having a fixed minimum of sulphur, but a great number of 
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irons formerly in the general class are now in this category. 
The advance is a little puzzling to many in the trade, 
in view of the obvious inadequacy of a rise of 2s. 6d. to 
meet the very large addition to fuel costs under the head 
of both coal and coke. But it is assumed that whatever 
adverse balance remains will later on be covered by a 
substantial increase in the subsidy. The fuel scarcity is 
seriously affecting the blast-furnaces, which have never 
during the war been so short in stocks. It is considered 
a sound rule to keep large accumulations of fuel to remove 
any possible danger of stoppage. But this has become 
generally impossible, and some furnaces within the past 
week have been cut down to a reserve not exceeding six 
hours’ supply. In other cases, the slacking of blast has 
been found necessary through fuel shortage. 


Steel. 


The steel trade control can now be more generally 
applied, and prices are regularised where formerly there 
was some disparity. There has been apparent reaction in 
some branches of the steel trade, but in effect it was no 
other than an adjustment of the market to more uniform 
conditions. Whatever loss of tone was suffered is being 
recovered. Sheet bars and billets continue to be allocated 
through official channels at maximum price of £10 7s. 6d. 
nominal. The selling market is restricted outside of firms 
carrying on Government work. 


Wrought Iron and Serap. 


I€ is considered by those most interested that 
now that manufactured iron prices in Staffordshire have 
been officially advanced the Government should authorise 
the charging of an increased price for wrought iron scrap, 
seeing how large a proportion of it is used in the production 
of bar iron. Transactions in scrap are not on anything 
like so considerable a scale as formerly, but there is no 
surplus worth mentioning, because less is being made. 
To some extent the latter tendency is due to improved 
organisation of works and factories, which has reduced 
waste in all directions. 


Death of Two Ironmasters. 


I regret to have to record the death this week of 
Sir George Benjamin Hingley, head of the firm of Benjamin 
Hingley and Sons, Limited, Netherton Ironworks and Chain 
Cable Works, Dudley, after a three months’ illness. Also 
of Mr. Isaac Bradley, until quite recently head of the firm 
of Messrs. Thos. and Isaac Bradley, Limited, blast-furnace 
owners, Bilston. Sir George, who was in his sixty-ninth 
year, was the second baronet, and succeeded his uncle Sir 
Benjamin Hingley, who was created baronet in 1893. The 
late baronet was vice-chairman of the South Staffordshire 
Tronmasters’ Association, and was a deputy lieutenant for 
Staffordshire. He was never married, and his brother, 
who was his heir, predeceased him in 1909. Mr. Bradley, 
who was eighty-five years of age, had been associated all 
his life with the South Staffordshire trade, and was one of 
the most successful of its pig iron makers. 








LANCASHIRE. 
(From our own Correspondents.) 


MancuHestEr, Thursday. 


Iron, Steel, and Metals. 


THE general condition of trade in Lancashire is 
very little altered, and no doubt a good deal of the quieter 
feeling is to be attributed to the much larger participation 
in summer holidays this year as compared with any year 
since 1914. The remainder of it may probably be 
accounted for by the uncertainty as to the prices which 
may be legalised within a short time. The general scarcity 
of iron and metals of all kinds continues, and is now not 
likely to be relieved this year. . 


Pig Iron. 

The supply of pig iron in Lancashire is still very 
short, and the districts usually relied upon are apparently 
too much occupied with matters nearer home. Very con- 
siderable progress has been made during the war, especially 
in the direction of making more of the steel pigs, but a 
good part of this progress has been at the expense of 
foundry iron. To increase the total quantity of iron of all 
sorts is a far more formidable problem. In the early days 
of the war it could have been tackled by the building of 
more furnaces, but one is inclined to doubt whether this 
would now be practicable ; for it will be of no use to have 
new furnaces unless fuel and labour can be supplied to them. 
The fuel position is,in fact, far more serious than many 
people are aware. The newspapers, of course, dwell upon 
the matter from the point of view of the householder, but 
this is probably not the most serious aspect. The most 
that caf be suffered in regard to that aspect is discomfort 
during the winter ; but if fuel supply is inadequate for the 
work of the country, and especially for keeping furnaces 
going, the trouble will prove more disastrous. It is for this 
reason that the iron and steel trades would urge upon the 
Government the very serious necessity of bringing back 
more coal miners at the very earliest opportunity. The 
reduction of foundry qualities in the Cleveland output of 
pig iron is still very much in evidence, and practically no 
Cleveland foundry of any consequence can be bought here. 
On the other hand, the output of forge iron has been in- 
creased, and consumers in the neighbourhood are able to 
obtain as much as they want, while the surplus is said to be 
going into store. This class of Cleveland iron, for which 
the same price as for foundry can be charged, is, of course, 
very dear when delivered in Lancashire as compared with 
Derbyshire forge. The latter is 90s. on trucks, with a 
5s. 6d. or 5s. 9d. carriage, and the former 95s. on trucks, 
with a carriage of 8s. 8d. per ton. In any case, the Lan- 
cashire forges do not seem to be very hungry for forge iron 
just now. There is no change in the nominal prices quoted 
here for Derbyshire and Staffordshire No. 3 foundry iron, 
viz., 98s. 8d. and 102s. 6d. per ton delivered in Manchester, 
although some people thought that a slight increase would 





be permitted. One does not know yet whether any 
arrangement for an increase of the subsidies to the blast- 
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furnaces has been made, and, of course, these subsidies 
might cover either the whole or a part of the increased costs 
of making. Cleveland foundry iron is not offered jy 
Manchester, but there is just a little Scotch iron to be had 
now and then, although not nearly enough’ to satisfy 
consumers here. 





Scrap. 


The demand for heavy wrought scrap is very good 
and a fair supply is kept up, there being far more satis. 
faction with the price of this than with that of heavy stee] 
scrap. Wrought scrap is sold without complaint, but it ig 
pretty certain that steel scrap is being held back, or else 
far more of it than seems probable must go away in the 
wrought scrap. The price is still officially 105s. on trucks 
plus 2} per cent. for a dealer’s profit ; whereas for wrought 
scrap he can charge 15s. for preparation and 5s. for yardage, 
and this on top of the price of £6 5s. Hence, in practice, 
wrought scrap is worth £2 per ton more than steel scrap, 
and one begins to understand the reluctance to sell, except 
as one may be compelled to sell. The revision of this stee] 
scrap limit is long overdue, and the delay is inconvenient in 
many ways. The demand for foundry scrap is said to be 
better this week, but a further improvement is expected 
before the end of the month, and dealers seem to think that 
they will be able to obtain better prices, even if foundry 
pig should remain where it is. The fact is that the price 
of foundry pig is low, but the supply is very short, and 


founders cannot rely upon getting it, whereas when they 
buy scrap they make sure of a supply ofiron. For the best 
qualities of “ textile’ cast scrap £6 12s. 6d. is asked, and 


for ordinary qualities £6 10s. For common cast iron about 
£6 to £6 5s. is the value here. 


Metals. 


There have been no changes in copper or spelter, 
Tin has heen lower, but the prices asked here by merchants 
are higher than the official prices reported from London, 
The prospects are still very uncertain. 


Barrow-1n-Furness, Thursday. 
Hematites. 


There is a very busy state of affairs to report in 
the hematite pig iron trade of this district. At all the 
works makers are striving to maintain a big output of iron, 
and in this they are succeeding, for never has the output 
per furnace been so heavy as at the present time. A big 
proportion of this iron is being used up in the immediate 
neighbourhood of the blast-furnaces by steel makers and 
smaller users, and in addition the demand on the part of 
consumers in the Midlands, Scotland, and the East Coast 
is kept up at a high level. For high grade metals the call 
is particularly big. There is no increase to note as yet in 
the number of furnaces in blast, but one may go in in the 
Furness district before long. Prices are steady at full 
maximum rates, parcels of mixed numbers of Bessemer iron 
being at 127s. 6d. per ton, and special brands at 140s. per 
ton, both f.o.t. The stores of warrant iron represent in 
the aggregate 430 tons, a figure at which they have stood 
for a very long time. 


Iron Ore. 


The demand for hematite iron ore is exceptionally 
strong, and raisers are unable to overtake the requirements 
of users in the immediate district, outside consumers 
getting little metal from North Lancashire pits. Develop- 
ments are being carried out, but not so swiftly as could be 
desired on account of the shortage of labour. For foreign 
ores there is a good steady demand and supplies are coming 
to hand nicely. 


Steel. 


In the steel trade there is plenty of life. At 
Barrow the whole of the available plant is busily at work, 
and good outputs are being maintained. The demand for 
semi-manufactured sorts, such as billets, is exceptionally 
heavy, on local as well as general home account, and billets 
are at £10 7s. 6d. to £11 per ton. For steel shipbuilding 
material of all descriptions there is a steady call. Ship 
plates are at £11 10s. per ton, and boiler plates at £12 10s. 
perton. Rails are quiet, with heavy sections at £10 17s. 6d. 
to £11 per ton, light rails at £14 to £16, and heavy tram 
rails at £14 to £15 per ton. Commercial sorts generally are 
in the background. Shipbuilders and engineers are busily 
employed. 


Fuel. 


There is a keen demand for steam coal, which is 
quoted at 32s. to 33s. 6d. per ton delivered, and house coal 
is at 34s. to 43s. 4d. per ton delivered. For coke the 
demand is strong, and East Coast qualities are at 39s. to 
41s. 9d. per ton delivered. Lancashire coke is quoted at 
37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


General Outlook. 

Tue Sheffield industries did not get into their full 
stride again after the holiday interregnum until the present 
week, as a good many workmen were “ playing ” for part 
of last week. The production of castings for engineering 
work suffered a severe setback through the moulders’ 
strike, and there is a good deal of leeway to make up in 
this important section of local industry. Fortunately, 
the effect was not so serious as it might have been. For 
one reason, holiday stoppage occurred during the strike, 
and the demand was easier. Some very considerable 
steel works extensions in South Yorkshire are just being 
completed, which will add appreciably to the output. 
I understand that the two 50-ton open-hearth furnaces 
which have just been “ gassed” at a works in South 
Wales, were constructed by G. P. Wincott, Limited, of 
Sheffield. A third of the same capacity is nearly ready 
to be operated. P 
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Steel. f 


There is sufficient call for open-hearth steel for 
munitions to account for the output of the local furnaces, 
There is a scarcity of Bessemer acid steel owing to the 
stoppage of some of the plants. Scarcity of files and small 
tools is a feature of the situation. For high-speed tool 
steel and crucible carbon steel the demand continues poor, 
and the majority of makers cannot keep their plants 
running with regularity. Very little business .is being 
done in Swedish iron and steel. 





Iron. 


In finished iron the quantity available for general 
trade is small, but the demand is extremely limited, and 
scarcity is only conspicuous in small sizes and the cheaper 
qualities. Outside the war demand, hoops are scarcely 
procurable. The demand for foundry iron is quiet, but 
makers can scarcely meet it. There is no fresh feature 
in basic and hematite pig. 


Farm Tools. 


The great national effort to increase the home 
food supply imposed a gigantic task upon the makers of 
agricultural tools and implement parts, and it is highly 
to their credit that they have risen fully to the occasion 
in spite of depleted working staff. The call for tools this 
season,.at any rate in the home market, has been far 
beyond any former record, but, of course, fewer have 
been sent abroad, The output has also established a 
record. Although makers had a considerable number of 
unfulfilled orders on their books, it is now certain that 
the harvest will not suffer for want of tools. The laying 
down of a vast acreage of grass land to cultivation and 
the provision of thousands of allotments necessarily 
called for a big extra supply of tools. The success of the 
trade in meeting it was helped by the adoption of a policy 
of concentrating production upon a limited number of 
patterns. Such standardisation has long been needed, 
and the war conditions enabled its adoption. Many 
patterns which were made to humour local fads and pre- 
judices have been discarded. 


The Master Cutler. 


The annual meeting of the Cutlers’ Company 
of Sheffield for the election of a Master and officials, which 
should have been held this week, has been unavoidably 
postponed to a date in September. The choice of the 
members for a Master has fallen upon Sir A. E. Bingham, 
chief proprietor of the firm of Walker and Hall, silver, 
electro-plate and cutlery manufacturers, Havard-street, 
Sheffield, who is the son of a former Master. Sir A. E. 
Bingham has been an enthusiastic supporter of the Volun- 
teer and Territorial movement for many years, and, during 
the later period of his military career, he commanded the 
local Territorial Engineer Force. Sir W. H. Ellis (a 
director of John Brown and Co.), the retiring Master, 
has created a record by filling the position of Master 
Cutler during four successive years. 


Industrial Chemists. 


IT hear gratifying accounts of the progress of the 
National Association of Industrial Chemists, which was 
established last year. Sections have been formed at a 
dozen of the chief industrial centres, and the aggregate 
membership now exceeds 1000. The association hopes 
to obtain Government recognition in the shape of direct 
representation on the various committees which are being 
formed in connection with the work of industrial recon- 
struction. Several sections have received special facilities 
in connection with their local educational institutions at 
which special technical classes are being formed for the 
instruction of the members, The Sheffield section has a 
membership of 200. 


Fuel. 


I find among the manufacturing classes very 
widespread anxiety with respect to the future of the coal 
supply, but apart from the scarcity, industry is being 
seriously handicapped by the inferior quality of much of 
the fuel which is being delivered to the works. The 
market for steam coal continues active, there being a 
strong demand for inland consumption and for shipment. 
Slacks are still in keen request, and the same may be said 
of blast-furnace coke. The price of the special hard coke 
for making crucible steel has lately been advanced to the 
record figure of 60s. per ton. It could be bought before 
the war at 24s. The former scarcity of this class no longer 
exists, as, owing to the big drop in the output of crucible 
steel, there is a surplus on the market. The general position 
of house coals is much the same as a week ago. Quota- 
tions per ton at the pits are :—Branch, 27s. 6d.; Silkstone, 
23s. 6d. to 24s. 6d.; best South Yorkshire hards, 23s. to 
23s. 6d.; best Derbyshire ditto, 22s. 6d. to 23s.; steam 
cobbles, 21s. 6d. to 22s.; steam nuts, 21s. to 22s.; slacks, 
16s. to 18s. 9d. 


Moulders’ Hours and Wages. 


After a strike extending over a month at all the 
local foundries, except Hadfields, the moulders returned 
to work last week, and, since then, the dispute has been 
arranged. The trouble arose because at Hadfields the 
working week is one of forty-eight hours, whereas the 
moulders at the foundries work fifty-three hours, and 
receive the same pay. They struck owing to a demand 
for the general adoption of Hadfields’ terms b: ing refused 
The settlement represents a compromise, the men having 
accepted an increase of 1s. a week on their remuneration, 
the hours to remain as at present. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Housing Problem. 


E Ir is asserted by large employers of labour on 
Tyneside that the output of ships and other products 
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essential to the prosecution of the war is being seriously 
hampered by the shortage of houses suitable for the 
accommodation of workmen, and a memorandum on the 
subject has just been forwarded to the Admiralty, Ministry 
of Munitions, and the Local Government Board. The 
memorandum states that overcrowding exists in a most 
undesirable degree. Men who have been prevailed upon 
to come to the district declined to stay, and others declined 
to come, owing to the impossibility of obtaining suitable 
accommodation. The established industries had expanded 
considerably during the war, extensions were now in pro- 
gress, and further developments would be under con- 
templation if an adequate supply of labour were available. 
Apart from this, the memorandum added, works were 
being erected for new industries, and the conditions at 
present would be intensified on the cessation of hostilities. 
It was imperative in the national interest that a consider- 
able number of houses should be built in the district at 
once, and that arrangements should be made for building 
a further number of houses immediately after the con- 
clusion of the war. 


Cleveland Iron Trade. * 


Whilst the lccal steel works, foundries, and 
engineering works are closed down for the annual holidays, 
the blast-furnaces have been kept in full operation, and as a 
result larger supplies of foundry iron have been available 
for dispatch to other districts. Every ton, however, can 
be promptly absorbed. The demand for iron is constantly 
in excess of the supply, and makers continue to experience 
difficulty in finding sufficient labour to load the iron at the 
various works. Thus deliveries are again falling into 
arrears, and only a proportion of Class A allocations is 
likely to be met this month. Exports are understood to 
be upon a satisfactory scale, but merchants are now 
excluded from both the French and Italian trade, and their 
only interest in sea-borne trade is the shipment of iron to 
Scotland and other coastwise ports. The tendency is to 
make increasing use of tonnage for the dispatch of iron 
wherever possible, and all this, of course, tends to relieve 
the congestion upon the railways. For home consumption 
No. 3 Cleveland pig iron, No. 4 foundry, and No. 4 forge 
are unchanged at 95s., No. 1 being 99s.; whilst for export 
No. 1 is quoted 124s., and the other qualities 119s. f.o.b. 


Hematite Pig Iron. 


The general position in the hematite pig iron trade 
of this district is unchanged. Makers have their hands 
full of contracts on Government account. Great efforts 
are being made to maintain shipments to the Allies, and 
this can only be done by a very careful distribution to home 
consumers, whose needs are only fulfilled practically from 
hand to mouth. ‘The home price of mixed numbers is 
122s. 6d. per ton, while for export 147s. 6d. is quoted. 


Furnace Coke. 


A most difficult and embarrassing situation still 
prevails in regard to furnace coke, and there appears to be 
no hope of any immediate relief. Good medium furnace 
kinds are still quoted at 35s. 6d. delivered at the works 


Manufactured Iron and Steel. 


This week has been a completely idle one in the 
Cleveland and Tees-side districts so far as actual steel 
output has been concerned. This is the first time since 
the beginning of the war that there has been such a lengthy 
and so complete a stoppage, but in many respects the 
respite was most opportune. To the workers the holiday 
afforded a timely relief, and it facilitated greatly needed 
repairs of plant and machinery. Trade conditions show 
little variation, the works being booked up for many 
months ahead. During the past few months the works in 
this district have been mainly employed upon shipbuilding 
material. But they are now reported to be well abreast 
of shipyard requirements, and are able to give rather more 
attention to other work, though the latter is exclusively 
for war purposes, direct or indirect. The principal quota- 
tions for home trading are as follows :—Steel ship plates, 
gin. and upwards, £11 10s.; 5/,in., £11 15s.; }in., £12; 
under jin. down to 8/,in., £14 10s.; under 3/,gin. down to 
tin., £16; under }in. down to #?/sgin., £17; steel boiler 
plates, £12; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship rivets, 
£21 ; common iron bars, £14 15s.; best bars, £15 15s.; double 
best bars, £16 5s.; packing iron, £13 10s.; packing iron, 
tapered, £17; iron ship angles, £13 15s.; steel hoops, 
£17 10s. to £18 10s.; sheets produced by steel re-rollers, 
above °/,gin. thick, £16 ; */,gin. thick and under to 16 gauge, 
inclusive, £16 10s.; under 16 gauge to 20 gauge, £17 ; under 
24 gauge to 26 gauge, £18; steel rounds, squares, &c., 
£1210s. The following are nominal quotations for export : 
—Common iron bars, £17 17s.; best bars, £18 5s.; double 
best bars, £18 12s. 6d.; packing iron, £15 10s.; packing iron, 
tapered, £19; iron ship angles, £15 to £15 10s.; iron ship 
rivets, £23 ; steel bars, basic, £16 10s. to £17 10s.; steel ship 
plates, £15 ; steel joists, £13 10s.; steel hoops, £19 to £20; 
steel sheets, singles, £20 ; steel sheets, doubles, £22 ; steel 
strip, £17 10s. to £18 10s.; heavy steel rails, £12 5s. to 
£13 5s. 


The Coal Trade. 


The position in the Northern coal market has 
eased a little during the past week. This, however, is 
merely a passing phase, due to irregularity in shipping 
movements, and must not be confounded with the intrinsic 
situation, which is serious enough owing to the great 
shortage of supplies. Indeed, almost a famine is threatened 
during the winter months unless the miners come to the 
rescue by increasing the output to the utmost. The 
official demand for all classes of coal continues very heavy, 
the French requirements alone being enormous, while at 
home the consumption for munition works and industrial 
purposes is necessarily still at its height, and the gas com- 
panies in particular are in urgent need of replenishing 
their stocks, which are reported to be alarmingly low. 
Naturally in these circumstances there is only the smallest 
quantity of coal available for neutral export, and it is not 
improbable that shipments to neutrals will have to be cut 
down further. Business transacted this week on behalf 
of neutrals has been of the smallest dimensions. In fact, 


many collieries have stood aside altogether, having as much 








as they could do in satisfying official needs. For neutral 
trade best steams are at 70s. to 75s., with Hartleys, 
Hastings, &c., at 60s. to 65s. Steam smalls are excep- 
tionally brisk, commanding up to 45s., ac¢ording to class. 
Durham coals range between 47s. 6d. to 55s. for gas, coking, 
and manufacturing sorts. The bunker coal section is 
steadier. Ordinaries are at 47s. 6d. to 50s., bests 55s. to 
60s., and screened 70s. Coke is scarce at 65s. for best 
foundries, and 45s. to 47s. 6d. f.o.b. for gas coke. The 
minimum quotations for the Allies are as follows :—Best 
Blyth steams, 37s.; Tyne primes, 36s. 6d.; Tyne prime 
smalls, 27s. 6d.; second steams, 32s. 6d. to 34s.; North 
Northumberland steams, 34s. to 36s. 6d.; North North- 
umberland smalls, 25s. to 27s. 6d.; Blyth smalls, 27s.; 
smithies, 3ls. to 32s.; peas and nuts, 31s. to 32s.; best gas, 
32s.; second gas, 30s. 6d.; coking coals, 31s.; coking smalls, 
30s.; households, 35s. to 37s.; foundry coke, 50s.; gashouse 
coke, 40s.; best bunker coals, 34s. to 34s. 6d.; ordinary 
qualities, 33s. to 33s. 6d.; specials, 39s. Principal quota- 
tions for the home trade are as follows :—Best Blyth 
steams, 33s. 6d. to 36s. 6d.; second Blyth steams, 29s. 6d. 
to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; unscreened 
for bunkers, 27s. 6d. to 29s.; household coal, 26s. 6d. to 
27s. 6d.; best Blyth smalls, 25s. to 26s. 6d.; North North- 
umberland smalls, 25s. 6d.; smithies, 3ls. 6d. to 36s. 6d.; 
peas and nuts, 35s. to 37s. 6d. Durhams : Steam (locomo- 
tive), 33s. to 35s.; special Wear gas, 31s. 6d. to 33s.; best 
gas, 29s. to 31s. 6d.; second gas, 27s. 6d. to 30s. 6d.; ordinary 
bunkers, 30s.; best bunkers, 31s. 6d.; superior qualities, 
34s.; smithies, 3ls.; peas and nuts, 3ls.; coking coals, 29s. 
to 30s. 


The Call to the Miners. 


In the effort to overcome the grave coal shortage 
much is expected from Northumberland and Durham, and 
not a moment too early there has come a strong appeal to 
the miners, from those who lead them, to do their full duty 
in the months that are ahead. Upon their answer will 
depend the success of the Government sehemes during the 
autumn and winter. The release of lower grade men from 
the Forces must be expedited if the full programme of the 
Government is to be achieved, but the chief need to-day is 
to cut down absenteeism. A large percentage of the time 
lost is unavoidable, but no honest defender of the mining 
class can deny that the amount is considerably more than 
it ought to be. With wages so high there may be a temp- 
tation to increase the number of holidays, but the tendency 
to rest on a Monday must be resisted, and the Govern- 
ment must take care to see that sporting and other attrac- 
tions are confined to Saturday afternoons. So long as 
they are tolerated on Mondays there will be a certain 
degree of absenteeism to be faced, and promoters of sport- 
ing events must be told that in war time they must limit 
their activities to the week-end. Such a prohibition would 
be welcomed by the overwhelming majority of citizens, 
and it would have the effect of bringing home to many of 
the pitmen how great is the contribution they can make to 
the desired victory by regular attendance at work. 


Realised Prices of Manufactured Iron. 


The ascertainment for the two months ended 
30th June, issued this week by the secretaries to the Board 
of Conciliation and Arbitration for the Manufactured Iron 
and Steel Trade of the North of England, certifies that the 
average net selling price was £15 2s. 2.97d. perton (including 
20s. per ton subsidy), as compared with £15 Is. 9.54d. for 
the preceding two months. The sales totalled 7426 tons, 
as compared with 7515 tons. There will be no change in 
wages for the next two months. 








SCOTLAND. 


(From our own Correspondent.) 
Wages in the Coal Trade. 


At a meeting of the Executive Council of Colliery 
Undermanagers in Scotland, it was agreed to accept the. 
colliery owners’ offer of 9s. per week increase in wages. 
The National Union of Mine Workers has resolved to take 
the necessary steps to apply for a further increase of wages, 
to all workers in or about the mines, to the extent of 
50 per cent. on the present rates of wages—exclusive of 
the war wage of 3s. and ls. 6d. per day being paid at 
present to men and boys. It is stated that this resolution 
will, in the first place, be submitted to the Executive of 
the Miners’ Federation of Great Britain. 


Glasgow Gas Centenary. 


The centenary of the introduction of gas for 
public lighting in Glasgow falls on September 15th. It is 
stated that the first person to use gas in Glasgow was 
James Hamilton, a member of the Police Board, who had 
a grocery store at 128, Trongate. He had six “ jettees”’ 
fitted up, and they were lighted for the first time on 
September 15th, 1818. If the exact situation of the shop 
can be ascertained, it is proposed to place a commemoration 
tablet on the front of the building. 


British Industry. 


The British Industries Fair opened in Glasgow is 
on a much larger scale than any former enterprise of a 
similar nature promoted in Scotland. The Fair is 
accommodated in the Kelvin Hall of Industries, specially 
erected by the Corporation for the purpose of such 
exhibitions. In promoting this Fair, the Corporation has 
had the support of the Board of Trade and the patronage 
of the Associated Chambers of Commerce and the Glasgow 
Chamber of Commerce. This is the second “ fair” of this 
kind in Glasgow. The first one, held eighteen months ago, 
c¢ mprised textiles, ready-made clothing, boots and shoes, 
foodstuffs, and domestic chemical products. This list 
has been amplified at the present exhibition by the 
inclusion of cardboard boxes, leather, and chemicals— 
light and heavy. Broadly speaking, the outstanding 
features of the Fair are the quality and variety of the 
exhibits in the textiles section, and the large representation 
of dye manufactures. From the present fair, it may be 
concluded that when the war is over, and an exhibition 
representative of industrial enterprise on the Clyde is 
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possible, the Kelvin Hall, large as it is, will be inadequate 
to house the numerous additions which will have to be 
made to the exhibits. 


Pig Iron. 


Scotch pig iron remains very scarce, with foundry 
grade practically out of the market. Forge is not quite 
so stringent, but there is little surplus material of any 
quality available for open disposal. Prices are unchanged. 


Finished Iron and Steel. 


The industrial situation continues as active as 
supplies of labour and materials will allow. Large 
transactions in steel plates and sections are taking place, 
and steel bars show no falling off, while sheets are in con- 
stant demand. Repair and renewal work on Admiralty 
account occupies a fair amount of attention. The raising 
of prices for malleable iron products has in no way interfered 
with the amount of business passing. The call for sizes 
and sections of all description is incessant, and the matter 
of price seems an altogether secondary consideration. The 
export price for “Crown” bars remains about £16 5s. 
per ton. Engineering shops and shipbuilding yards are 
working at great pressure. Nail makers have plenty of 
orders for home consumption. Exports, generally, are 
limited. 


Coal. 
The coal trade in Scotland is still far from satis- 
factory. The market continues to suffer from a scarcity 
of all grades, while transit difficulties do not improve the 
situation. Demands are as keen as ever, and industrial 
concerns, in many instances, are working on a hand-to- 
mouth principle. Household requirements are not yet 
very insistent, but the outlook is not too encouraging. 
Tonnage is arriving freely at the ports, but with home 
deliveries behind, the collieries are not able to overtake 
one half of the export business offering. Ell coal is quoted 
f.o.b. at Glasgow, 32s. 6d. to 35s.; splint, 35s. to 37s.; 
navigations, 37s.; steams, 34s. 6d.; treble nuts, 30s.; 
doubles, 29s.; singles, 28s.; first-class screened navigations, 
f.o.b. at Methil or Burntisland, 36s. to 38s.; first-class 
steams, 35s.; third-class steams, 3ls.; best steams, f.o.b. 
at Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton. 
These prices only apply to French and Italian orders. 
The aggregate shipments from Sco*tish ports during the 
past week amounted to 158,315 tons, compared with 
150,231 in the preceding week, and 177,692 tons in the 
corresponding week of last year. ‘ 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Supplies. 


THE question of increasing our coal supplies has 
been very much to the fore of late. Reasons in number 
have been put forward for the shortage, but nothing of a 
very definite character has yet been introduced that will 
effectively deal with the situation in anything like a 
reasonable period. Mr. Vernon Hartshorn, a well-known 
miners’ leader, says “‘the miners of the kingdom will, 
undoubtedly, respond with all their might to the appeal 

_made by the Prime Minister for more coal with which to 
combat the enemy.” At the moment, however, there is 
no evidence of an adequate response. Production at the 
South Wales collieries has not since the August holidays 
reached the normal quantity obtainable previously, and 
many coalowners complain that the output is not in 
proportion to the number of men working. The question 
is raised whether in view of the inadequacy of coals any 
further combing out of miners should be permitted. Ata 
recent meeting between the South Wales Miners’ Executive 
and the National Service representatives, it was stated 
that the total number of men to be drawn from certain 
collieries to make up their quota under the comb-out was 
about 1000. The point put forward in some quarters is 
whether this number, even though small, should be 
released, though efforts are being made to return miners 
from the Home Army to the pits. Every ton of coal that 
ean be secured should be obtained to meet a shortage, 
a fact not fully appreciated by the general public, 
who will, however, realise it more when the winter 
monthscomeround. The National Service representatives 
are urged by Mr. Hartshorn to see that, in securing the 
remaining small number under the comb-out scheme, 
great care and tact is exercised, and above all not to allow 
excess of zeal to tempt them to try and secure more men 
than they are authorised to obtain. Any attempt in this 
direction would, he says, only lead to trouble, and, perhaps, 
to a disastrous falling off in the output. One miner, 
writing on the root cause of the shortage, states that the 
recent comb-out should not have been allowed to take 
place ; that hundreds of colliery men foresaw what would 
happen, and voted against the comb-out on those grounds, 
and not because they were pacifists. He points out that 
when the comb-out took the young men, many of whom 
were hauliers and riders,-and those connected with 
underground traffic, it disorganised everything and caused 
a big drop in output, which has never been recovered. 
The writer adds that to-day, at a number of pits, colliers 
are out driving in their turn, owing to the lack of hauliers. 
One suggestion put forward is that the Government should 
appeal to the coalowners to abolish a system which 
involves a waste of thousands of tons of coal, and a good 
deal of the time of colliers. That is the system of filling 
wagons with large coal only. As is well known, miners 
are not paid on the smalls, and it is estimated that a miner, 
in endeavouring to fill only large, drops quite 30 per cent. 
of smalls into the waste. Furthermore, there is the 
question of abnormal places, which generally means soft 
coal. Colliers who find they cannot fill enough large to 
make up their wages, fall back on the minimum wage, and 
the consequence is, that fewer trams are filled. 


Increased Dock Charges. 
The Bristol Channel Dock Owners’ Association 


ports from Newport to Swansea, inclusive, as from mid- 
night on August 3lst. The full increases sanctioned by 
the Board of Trade are to be charged, so that tipping and 
weighing charges in respect of coal, coke and culm by 
machinery are to be 6d. per ton, as against 2}d. at the 
present time, while all other dock statutory rates and dues 
are advanced 50 per cent. It was thought at one time 
that the tipping and weighing charges would not have been 
put so high, notwithstanding that the Board of Trade 
sanctioned their being raised to 6d. per ton. It was 
understood that the Barry Company was opposed to 
increasing the existing rate of 24d. per ton by 3}3d., 
equivalent to 170 per cent. appreciation, but as the result 
of a conference of the dock owners last week, agreement 
was arrived at. The proposal that existing rates should 
be put up first came from Swansea, where, owing to the 
loss of traffic, the authorities’ financial position was 
seriously affected, but as an increase in the rates at 
Swansea alone would have been highly prejudicial to the 
trade at that port, other dock authorities were conferred 
with, the result being that an increase all round was 
sanctioned. 


Newport and Shipbuilding. 


So far the Admiralty permit to commence the 
work of establishing a shipbuilding yard at Newport has 
not been received, but, as was announced at a recent 
meeting of the Harbour Board, everything is in readiness. 
The site for the shipbuilding yard is near the Old Dock, 
and it is proposed to lay down six slips, the promoters 
having the promise of the railway authorities to construct 
the sidings. 


Miners’ Conference. 


At a special conference of South Wales coalfield 
delegates held this week at Cardiff, it was decided that the 
coalowners should be approached immediately and pressed 
to concede an eight-hour shift for all surface workmen. 
Should the coalowners decline, then the Coal Controller is 
to be approached on the subject. The conference 
practically adopted the scheme concerning the administra- 
tion of the Miners’ Federation of Great Britain. This 
involves the appointment of full time officials as president 
and secretary, the salary in each case to be £600, with an 
allowance of £75 for house rent, &c. In the event of 
either the president or secretary becoming a Member of 
Parliament or paid Government official, then he must 
relinquish the office as a permanent official. Apart from 
the question of appointing a paid president, the retirement 
of the Rt. Hon. Thomas Ashton, the general secretary, 
and the Rt. Hon. Wm. Abraham (Mabon), the general 
treasurer, makes it necessary for these offices to be filled. 
Nominations for the positions are to be decided. by ballot. 
Should the scheme be approved at the National Conference, 
the South Wales Executive Council will invite nominations 
from the lodges for submission to a ballot of the members. 


Increased Wages. 


The wages question still figures pretty 
prominently in this district, the demands of one section 
of labour being followed very soon by applications from 
others. The coal trimmers throughout the South Wales 
ports recently applied for their war bonus of 60 per cent. 
to be advanced to 100 per cent. The matter came before 
the Central Trimming Board on Tuesday, when the 
question was settled by an increase of 20 per cent. This 
making the men’s bonus 80 per cent. upon the existing 
tariff. This increase applies to all vessels which commence 
loading after 6 a.m. on Monday next. The Dockers’ 
Union has sent in an application to the Cardiff and Bristol 
Channel Shipowners’, Association for an increase in the 
war bonus by 25 per cent. for Barry Dock pilots and 
licensed boatmen, which, if granted, will bring the bonus 
to 75 per cent. on existing book rates. 


Current Business. 


There has been comparatively little extension in 
business on the market this week, owing to the scarcity of 
coals. The tonnage position generally is strong, and all 
coals are readily absorbed, but owing to the fact that the 
position in respect of Admiralty demands was not so 
pressing, the authorities have been able to release more 
coal for shipment on private account. This, however, is 
purely a temporary relaxation, as it is expected that the 
Admiralty requirements will shortly be quite as heavy as 
was the case recently. Coals of all grades are quite firm, 
and all collieries are fully stemmed for some weeks. 
Coking smalls are none too plentiful, and there is no coke 
obtainable for shipment, owing to the heavy inland 
demands. Patent fuel manufacturers are very busy, and 
cannot accept fresh orders for some time. With regard to 
freight rates to France for neutral vessels carrying patent 
fuel, the Inter-Allied Chartering Executive has notified 
that it will only approve of the chartering of these vessels 
at the same rate of freight as for coal. Formerly, the 
freight rate was ls. per ton above the scheduled rate for 
coal, but this addition is abolished, and the rate, for 
instance, for neutral vessels carrying fuel to Rouen is now 
48s. 9d. for both coal and patent fuel. Imported pitwood 
is rather scarce, but home-grown: supplies are fairly 
abundant, and collieries are being pressed to take deliveries. 


LATER. 


The coal market is without any material change. Coal- 
owners who supply Admiralty coals had a surprise on 
Wednesday in the form of a communication from Mr. W. A. 
Lee, of the Coal Mines Department, stating that he was 
directed by the Controller to inform them in regard to the 
recent increase in the price of coal imposed to meet the cost 
of the increased war wage, that it had been arranged that 
the Admiralty will pay an increase of Is. 6d. per ton in the 
case of all coal dispatched from the colliery on or after the 
30th June. Coalowners have been negotiating with the 
Admiralty for an increase in the price of Admiralty coals 
for several months past, no advance having been conceded 
them this year. Present prices for Admiralty coals are 
from 29s. to 30s., whereas the schedule prices for coals for 
ordinary shipment range up to 40s. This is the first time 
that the Controller has intervened respecting the price paid 





has come to an agreement concerning the new scale of 
charges, and the increased rates become operative at al] 


for coals supplied for Admiralty purposes. It will be 


for ordinary shipment by 2s. 6d. per ton on June 24th, and 
by 2s. on July 8th. With respect to the latter increase of 
2s., of this amount 6d. per ton was intended to meet the 
increased dock charges. If 6d. of the advance of Is. 6d. now 
announced is meant to meet the extra dock charges, then 
coalowners supplying Admiralty coals really only obtain a 
net increase of Is. An explanation of this advance is, 
however, awaited. Many coalowners do not think it 
applies to coals shipped for Admiralty purposes, but to 
those coals supplied by Admiralty collieries for special 
works inland. 


Schedule Prices (Fixed for France and Italy, Minima for 
Neutrals). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; 
best Eastern Valleys, 36s.; seconds Eastern Valleys, 35s. 
Bituminous coal : Best households, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; 
No. 2 Rhondda large, 34s.; through, 29s. and 30s. 6d.; 
smalls, 24s. and 26s.; best washed nuts, 37s.; seconds, 
35s. 6d.; best washed peas, 34s. 6d.; seconds, 33s. 6d. 
Patent fuel, 37s. (6d. extra for France and Italy). Coke, 
54s. 6d.; pitwood, ex ship, 65s. 


Newport. 


All descriptions of coal have ruled very firm, and 
there is practically no free coal on the market, as colliery 
stems are so full. Supplies of coal show no immediate 
indication of improving. Schedule prices :—Steam coal : 
Best Newport Black Vein large, 37s.; Western Valleys, 
36s.; best Eastern Valleys, 36s.; other sorts, 35s.; steam 
smalls, 25s. to 27s. Bituminous coals: Best house, 40s.; 
seconds, 37s. 9d. Patent fuel, 37s. Pitwood, ex ship, 65s. 


Swansea. 


The anthracite market has been quite good, the 
demand for all grades being brisk. Collieries are well 
booked up for orders for large-sized coals, though duff and 
rubbly culm are rather slow. The men at the Tirydail 
colliery, who have been on strike for nearly six weeks, 
together with the miners at three neighbouring collieries, 
who recently came out in sympathy, decided to resume 
work on Tuesday on day wages pending a settlement of 
their dispute. Schedule prices :—Anthracite : Best 
breaking large, 37s.; second breaking large, 36s.; third 
breaking large, 34s. 6d.; Red Vein large, 32s. 6d.; machine- 
made cobbles, 46s. to 49s. 6d.; French nuts, 46s. to 49s. 6d.; 
stove nuts, 46s. to 49s. 6d.; beans, 38s. to 42s.; machine- 
made large peas, 27s.; rubbly culm, 18s. and 20s.; duff, 
13s. 6d. and 15s. 6d. Steam coal: Best large, 37s.; 
seconds, 34s.; bunkers, 29s. and 30s. 6d.; smalls, 24s, and 
26s. Bituminous coal: Through and through, 34s.; 
smalls, 3ls. Patent fuel, 37s. 


Tin-plates, &c. 

Very firm conditions characterise the tin-plate 
market, and buyers experience difficulty in securing 
supplies for early delivery. Tin is easier, and efforts are 
being made to get the Government to control the price in 
order that conditions may be stabilised. Quotations :— 
I.C. 20 x 14 x 112 sheets, 33s. 6d.; block tin, £385 to 
£386 per ton cash and for three months ; copper, £122 per 
ton cash and for three months ; lead, Spanish, £29 10s. 
per ton. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY, SEPTEMBER 3rp. 


Tae Instrrvtion or Locomotive Enorveers (LEEDS 
CenTRE).—Proposed visit to the works of the Leeds Forge 
Company. All who wish to attend, should apply for particulars 
to hon. sec., Leeds Centre, A. T. Houldcroft, Leeds Forge, 


Leeds. 2 p.m. 











CATALOGUES. 





Dicroararn TeLepHones, Limited, 7, Southwark-street, 
London, S.E. 1.—Pamphlet describing the Dictograph-Turner 
automatic telephone system. 


Brownie AND Green, Limited, Church-street, Cheetham, 
Manchester.—Pamphlet on ‘‘ Coal Saving by the Scientific 
Control of Steam Boiler Plants.’’ Reprint of an article in 
Engineering. 

Wri1zam Barn anp Co., Limited, Lochrin Tronworks, Coat- 
bridge.—Catalogue No R/17. Well illustrated descriptive 
pamphlet dealing with material and equipment for light railway 
construction, and including rails, dog spikes, steel nails, steel 
sleepers, riveted track, turntables, tipping and platform w»gons, 
special trucks, wheels and axles, steam and oil locomotives, 
signal stakes, point rodding, telegraph and telephone posts, irou 
and steel forgings, buildings, fencing, and steel wire. 








Tue InpusTRIat Reconstruction Councit.—A series of 
conferences and di i is d by the Industrial 
Reconstruction Council to be held at 6 p.m. in the Hall of the 
Institute of Journalists, at fortnightly intervals, alternately with 
the lectures at the Saddlers’ Hall, of which particulars have 
already been published. The first of them will be opened by Mr. 
Robert Wilson, of the Ministry of Labour, on Tuesday, September 
10th, with an address on ‘‘ Works Committees.” On September 
24th the subject will be “‘ Trade Boards,” and the speaker Mr. J. 
J. Mallon, of the Anti-Sweating League. The other conferences 
will deal in turn with “‘ Interim Industrial Reconstruction Com- 
mittees,” ‘‘ The Place of Conciliation and Arbitration in the 
Whitley Scheme,” ‘‘ Women in Industry,” ‘“ The Trade Union 
of the Future,” ‘‘ Functions of Industrial Councils. and 
** Restriction of Output,’ the ss address in each case being 
delivered by Mr. W. Henderson Pringle, of the Ministry of Recon- 
struction, Mr. E. H. C. Wethered, Miss Lilian Dawson, Mr. George 
A. Isaacs, of the National Society of Operative Printers and 
Assistants, Mr. E. McGegan, of the Ministry of Labour, and Mr, 
Wilfrid Hill, of Birmingham. No tickets will be issued, but all 
those who intend to be present are asked kindly to inform the 
secretary, Industrial Reconstruction Council, 2 and 4, Tudor- 
street, E.C. 4, who will be glad to send a full prospectus of the 








remembered that the Controller advanced the price of coals 


series on application. 
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THE MODEL FABRICATED SHIP. 


Tue first of the national fabricated ships, designed by a 
committee of shipbuilders, which was recently launched by 
Messrs. Swan, Hunter and Wigham Richardson, Limited, 
is 411ft. 6in. long, 55ft. 54in. broad, 38ft. 14in. deep, with 
a deadweight carrying capacity of 10,500 tons on a draught 
of 28ft. 3in. She is now being fitted with ordinary triple- 
expansion engines, and will have three boilers, each 15ft. 
6in. by 11ft. 6in. She is the pattern vessel for 10 others, 
which are to be constructed on the fabrication system, 
with the aid of bridge-buiiding works, and from her all 
moulds and templates have been supplied to the bridge 
puilders for reproduction of the fabricated parts ready for 
erection in National and other yards. 

The object has been to utilise the available plant and 
labour of bridge builders, which called for the simplification 
of both structure and form. As bridge builders are unable 
to deal with curved surfaces, a ‘‘ straight-line ” form was 
evolved, the curved forms of usual construction being 
eliminated as far as practicable. There is not a single bent 
frame in the ship, and all the plating, except some, of 
course, at the fore and after ends, is straight. Thus the 
bending of frames is rendered unnecessary, and the rolling 
of plates for “‘ twist ” and form is appreciably reduced. 

A good deal of additional work was involved in the 
design of the ship, but now that the first of the type is in 
the water, the duplicated parts will greatly facilitate the 
building of sister ships. The hull was constructed in five 
months, delay being caused by an epidemic of influenza 
and the incidence of the Tyneside annual holidays. The 
next ship will be built much more quickly. 

None of the material in this first ship is from the bridge 
builders, but now they will come rapidly into production. 
The material can be accumulated as desired, and construc- 
tion will proceed more speedily than ever before. The 
multiple punching machine was used to a greater extent 
on this vessel than hitherto, and was very successful, 
making good holes. All the spacing of the rivets was 
carefully worked out so that plans and wood templates 
could be made and sent to the bridge-building firms without 
delay for reproduction. The time and labour spent in 
perfecting this design is expected to yield handsome 
results. Minor improvements will come with experience, 
but the broad principle of the design has been worked out 
so successfully in the experimental ship that the pattern is 
likely to stand. 

Harland and Wolff, Limited, who hold the United 
Kingdom record for building oil-carrying vessels of 6000 
tons (standard type), did a smart bit of work with their 
fifth vessel of that class. After the ship was launched, the 
engines and boilers were but on board within one working 
day. Four weeks later, it is expected, her fitting out will 
be complete. In the meantime another “record” is in 
process. The keel has been laid of a sixth vessel of this 
type, to be completed within 21 weeks—before Christmas. 











LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 
Headquarters, Balderton-street, Grosvenor-square, W. 1. 


CORPS ORDERS. 
No. 35 by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Captain of the Week.—Captain W. Hynam. 

Next for Duty.—Captain W. Darley Bentley. 

Monday, August 26th, to Friday, August 30th.—Drills as usual. 

Sunday, September 1st.—Commandant’s Parade at Waterloo 
Station, 8.45 a.m., opposite No. 9 platform, for work at Esher. 
Dress: Drill order without rifles. Mid-day and tea rations to 
be carried. 


August 24th, 1918. 


C. Hiearns, 
Captain R.E., Adjutant. 








Waar To po wits Op Trvs.—Manufacturers and packers who 
have accumulations of old tins will find it worth their while to 
communicate with the Director General of National Salvage, 
Caxton House, Tothill-street, before attempting to dispose of 
them. Tin-box manufacturers throughout the country are also 
invited to put themselves in touch with the Director General of 
National Salvage, who will be pleased to give advice and, when 
possible, to bring buyers and sellers into touch with one another. 
Owing to the scarcity of new tin-plate, the utilisation of old tins 
by cutting them up and rendering the plate into smaller tins is 
becoming an important industry, which will help the many trades 
to which tin boxes are essential, and also relieve those to whom 
the disposal of old tins was a constant worry. Old tins should be 
treated with greater respect than hitherto, and care should be 
taken to prevent their becoming unnecessarily damaged or 
rusted by exposure. The collection of ‘‘ household tin”? is still 
a considerable problem, especially in rural districts, but accumu- 
lations of tins at factories can be readily dealt with. 


Tron anv Street Instrrvte.—The autumn meeting of the Iron 
and Steel Institute will be held at the Institution of Civil Engi- 
neers, Great George-street, Westminster, on Thursday and 
Friday, September 12th and 13th, 1918, commencing at 10.30 
a.m. on the 12th, and at 10 a.m. on the 13th. On the Thurs- 
day there will first of all be a general meeting of members, after 
which a selection of papers will be discussed. (Nos. 4, 13, 15, 11.) 
In the afternoon Papers Nos. 3, 10, 17 will be discussed. The 
meeting will be adjourned at 4.30 p.m. On the Friday, Papers 
Nos. 8, 1, 12, 5 will be discussed, and in the afternoon Papers 
Nos. 7, 14, 16 will be taken. The following is the list of papers 
that are expected to be submitted :—(1) C. H. F. Bagley, 
‘* Principles of Open-hearth Furnace Design ;” (2) E. D. Camp- 
bell, “* The Rate of Change at 100 deg. Cent. and at Ordinary 
Temperatures in the Electrical Resistance of Hardened Steel.” 
(3) H. C. H. Carpenter and C. Coldron Smith, ‘‘ Some Experi- 
ments on the Reaction between Pure Carbon Monoxide and Pure 
Electrolytic Iron below the Al Inversion;”’ (4) G. Charpy, 
** Influences of Hot Working on the Qualities of Steel ;”’ (5) J. E. 
Fletcher, ‘‘ The Casting of Steel in Ingot and other Moulds ;” 
(6) A. F. Hallimond, ‘* Notes on a Telescopic Focussing Appa- 
ratus for Photomicrography ;” (7) D. Hanson and J. E. Hurst, 
** Case-Hardening Practice ;”’ (8) J. S. Hollings, ‘‘ Use of Bosh 
Tuyeres in the Blowing of Basic Pig Iron;” (9) K. Honda, 
“ On Magnetic Analysis as a means of Studying the Structure 
of Iron Alloys ;” (10) J. E. Hurst, ‘‘ Prevention of Growth in 
Grey Cast Tron : ” (11) Cosmo Johns, ‘‘ Standardisation of Tests 
for Refractory Materials ; ” (12) T. B. Mackenzie, ‘‘ The Utilisa- 
tion of Waste Heat from Open-hearth Furnaces for the Genera- 
tion of Steam ;”’ (13) A. McWilliam, ‘‘ Influence of Elements on 
Tenacity of Basic Steel ;”’ (14) C. H. Ridsdale and N. D. Rids- 
dale, ‘‘ Chemical Standards and their Bearing on the Unification 
of Analysis ;”. (15) A. F. Shore, ‘t Hardness Testing : Relatiou 
between Ball Hardness and Scleroscope Hardness ;”’. (16) J. H. 
Teng, ‘* Phosphorus in Malleable Cast Iron:” and (17) J. H. 
Whiteley, ‘‘ Notes on the Warping of Steel through Repeated 
Quenching.” 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 











INTERNAL COMBUSTION ENGINES. 


117,295 (9955 of 1917). July 10th, 1917. — LuBricaTIna 
INTERNAL ComeEusTION Enornes, Karl Johan Smidt, La 
Coursvej 5, Copenhagen F., Denmark. 

Tue inventor says it has been found in practice that the com- 
bustion of motor spirit as now generally carried out has a very 
undesirable effect on the walls of the combustion chamber of 
motor cylinders, because the acetic acid released by the burning 
of the spirit attacks the surfaces of the chamber and causes 
excessive corrosion of the- metal walls thereof. By maintaining, 
however, a fine coating of oil on the wall of the combustion 
chamber, it is found that this corrosion may practically be 
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Fig. 1 
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entirely prevented. The illustrations, Figs. 1 and 2, show the 
means provided to effect this lubrication, A being the inlet pipo. 
To this is attached a fitting B containing a ball valve C removable 
by means of the nut D. With the motor in operation the 
lubricating oil in the crank chamber will by centrifugal force be 
splashed and sprayed so that the air in the crank chamber 
becomes saturated with oil, and a portion of the oil-saturated 
air will be conveyed through the pipe E, the connection D, and 
the valve C into the inlet pipe A, where it becomes mixed with 
the combustible mixture, and, after combustion of the mixture, 
the oil will form a layer on the inner surfaces of the combustion 
chamber, while the air which enters the pipe E along with 
lubricating oil from the crank chamber can serve as auxiliary 
air to increase the explosibility of the combustible charge.— 
July 10th, 1918. 


CONDENSERS AND FEED-WATER HEATERS. 


117,965 (4346 of 1918). March 12th, 1918.—Surrace Con- 
DENSERS, Aktiengesellxchaft Brown, Boveri and Cic., Baden, 
Switzerland. 

This is a method of operating surface condensing plants by 
means of steam jet air pumps wherein the exit energy of the 
steam and air mixture of the steam jet air pump is used to drive 
a condensed liquid delivery jet pump. In the example shown A 
is the condenser from which the stearn jet air pump B draws 
the air through the pipe C. In this operation the steam jet 
issuing from the nozzle D is retarded by the fact that it accelerates 
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the incoming air. The steam and air mixture then passes into 
the receiving nozzle E, where the air and steam attain about 
equal velocities. From this nozzle E the steam-air mixture 
passes into the condensed liquid delivery jet apparatus F, wherein 
it accelerates tho condensed liquid, is itself condensed, and heats 
the condensed liquid. In the receiving nozzle G the velocity 
energy of the water is converted into pressure, so that this water 
can flow away through the pipe H into the feed-water tank I or 
to an air eliminating device.—July 18th, 1918. 


AERONAUTICS. 


109,437 (11,456 of 1917). August 9th, 1917.—SprEp-REDUCING 
GeAR For Aviation Enaines, Société Lorraine des Anciens 
Etablissements de Diétrich et Cic. de Luneville, 40, Rue 
du Colisée, Paris. 

In this gear the propeller hub is secured to a rotary member 
carrying planet wheels which are interposed between a central 
toothed wheel keyed on the motor shaft, and an internally 
toothed ring secured to the crank case or other fixed part of the 
engine. Referring to Figs. 1-4, on the end of the crank shaft A 
there is mounted a pinion B which is keyed upon the shaft. On 
this pinion there is fixed a ball bearing C which forms a double 





abutment, and which is fixed in place by means of a sleeve D 


tightened up by a nut E. The ball bearing or stop serves to 
centre the hub of the propeller sleeve F which is centred on the 
other hand by the gun-metal ring G. The propeller sleeve is 
driven by the following means :—It is formed at H with enlarge- 
ments that allow of supporting the shafts on which the 
pinions T are mounted, These pinions engage on one hand with 
a toothed ring J fixed to the gear case or crank chamber, and is 
consequently fixed, whilst they engage on the other hand with 
the pinion B. The arrangement constitutes a planetary system, 
and the reduction in speed of the propeller sleeve F relatively to 
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the crank shaft is determined by the number of teeth in the fixed 
toothed ring and in the driving pinions. In order to diminish 
the stress on the teeth that serve for driving, it is sufficient to 
provide a@ sufficient number of pinions. The propeller is pro- 
vided with a false hub K. The driving of the propeller by the 
speed-reducing gear is effected by means of a series of teeth 
formed on one hand on the sleeve F, and on the other hand on 
the false hub K, which teeth serve to distribute over a very large 
surface the power that is required for driving—Fig. 3.—July 
18th, 1918, 


117,411 (2981 of 1918). February 20th, 1918.—Tam Pranrs 
or ArrcraFt, William Robert Douglas Shaw, Danesbury 
House, Chingford-road, Walthamstow, London, E.17. _ 
According to this invention the tail plane is given a negative 
lateral dihedral angle, the arrangement being such that in the 
event of a side slip occurring, due to excessive ‘‘ banking,” a 
relative downward pressure, that is, a downward pressure 
relatively to the pressures exerted on other parts of the machine, 
is exerted on the tail plane, such as to cause the nose of the 
machine to be lifted. The usual vertical stabilising tail fin and 
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rudder are employed, and the two sides or wings of the 
negative lateral dihedral angle may be directly carried at their 
inner edges by the body of the machine, and are inclined down- 
wards and directly outwards from the inner edges throughout 
their breadth and relatively to the main planes, the general plane 
or direction of inclination of the wings, that is, a line joining the 
centres of the upper and lower edges of each wing, being at right 
angles to the direction of the longitudinal axis of the machine. 
July 18th, 1918. 


PUMPING AND BLOWING MACHINERY. 


108,310 (9968 of 1917). July 10th, 1917.—Rorary Pump, La 
Société Anonyme Ateliers Clerc et -Quantin, 19, Rue 
Tandou, Paris. Z 

This is a rotary pump comprising reciprocating pistons by 
means of which continuous discharge of aliquid can be obtained 
and the output lated with precision. The pump is con- 
stituted by a funnel-shaped casing A, in the interior of which is. 
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arranged a disc C carried on a cylindrical portion B. The dise C 
is provided with two pistons D, which move in diametrically 
opposite cylindrical cavities. The two pistons are secured by 
suitable means to an iron bar F, the ends of which are turned 
When one of the pistons is in its innermost position in the 


over. 
On 





pump cylinder, the other piston is in its outermost position. 


the bar F a small roller G is mounted loose on its pin, The 
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opening of the funnel A is closed by a cover H, provided with an 
excentric circular groove I. When the dise C is rotated in the 
direction of the arrow—Fig. 2—the roller G will travel in the 
groove I, and will impart to the pistons a reciprocating movement 
during the rotation. The casing A has at the top a micrometer 
screw K. When the three screws L are removed, and the 
micrometric screw rotated, the cover is moved vertically in order 
to vary the excentricity of the groove I relatively to the dise C, 


and consequently the stroke of the pistons D, connected together sae 
by the iron bar F, which engages the groove by the roller G, Boalt 
ual to twice the excentricity. The displacement of : ~ 
The stroke of the : 

pistons, therefore, can be readily calculated by producing a : 
desired excentricity up to the limit for which the pump has been 
designed. On the top of the casing is secured an air vessel W 
—Figs. l and 3—which is intended to regulate small variations of 
An extension M of the cylindrical portion B of the dise 
C carries a toothed pinion N, which imparts rotary motion to 


becomes 
the centres Z Z'is shown in Figs. 1 and 2. 


output. 


MBC G.—July 10th, 1918. 


SWITCHGEAR. 


117,418 (3617 of 1918). March Ist, 1918.—Srartmne SwitcHEs, 
illiam Phillips Thompson, 6, Lord-strect, Liverpool (a 
communication from the Officine Elettro-Meccaniche, 
Rivarolo, Ligure, Italy. 

In this invention a loosely sliding contact piece lies between 
abutments on an operating rod, one of the abutments forming 
an electric contact in the circuit, so that in one direction of 
movement of the rod the circuit is eompleted through the con- 
tact, and then the contact piece is moved over a series of operat- 
ing contacts, whilst on a movement in the return direction the 
contact abutment first breaks circuit with the contact piece, 
which latter is moved subsequently by a second abutment. The 
switch comprises a sliding plunger A, which moves downwards 
under the applied pressure toitsheadS. As soon as this pressure 
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is relieved, the rod A returns to its original position by the expan- 
sion of the coiled spring M compressed during the downward 
stroke of the rod. The head S may be operated directly by 
hand or foot, or again indirectly by a system of suitably arranged 
levers. On the rod A is mounted a contact B, electrically irsu- 
lated therefrom which completes a circuit through brushes C, 
which are in sliding contact with a double system of metallic 
contacts D and E, electrically insulated from the walls of the 
box T enclosing the several parts of the apparatus. The bruslics 
C are insulated the one from the other, and are both mounted on 
a plate F sliding loosely on the rod A.—July 18th, 1918. 


SHIPS AND BOATS. 


109,062 (12,174 of 1917). August 24th, 1917.—Rersrorcep 
Concrete Vessets, Pierre Marie Lorton, 48, Quai de la 
Rapée, Paris. 

This is a new method of constructing the hulls of vessels of 
reinforced concrete. It consists in forming the walls of elliptical 
arches or vaultings, having their convexity turned towards the 
direction whence the pressure is exerted, and having their 
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generating lines arranged along the longitudinal axis of the 
vessel. e vaultings A are connected together by longitudinal 
ribs Bagainst which they are buttressed, with the addition, if 
necessary, of transverse ribs C. The longitudinal ribs B are 
arranged at the places exposed to shock, and project outwardly 
beyond the vaultings.—July 18th, 1918. 


117,406 (2175 0f 1918). February 6th, 1918.—Re1rorcep Con- 
CRETE Suips, James Hardress de Warrenne Waller, the 
Admiralty, Whitehall, London, 8.W. 1. 

This invention relates to reinforced concrete ships in which 
pre-cast concrete slabs are used, with projecting tie reinforce- 
ments. The latter combine and interlock with reinforcements 
of the stringers, &c., which are cast in situ atthe yard. In Fig. 1 
the slabs are shown by the letters A, B, C, D, and E; and F, G, 
H,T.and J. Such slabs may, for instance, represent the wall, 
floor or partition, or the shell, bulkhead or deck of a ship. In 
Fig. 3 the parts A, B, C, D, E, and F, G, H, I, J represent the 
same members as before, the part F, G, H, K, L, M, C, B, A 
represents the part constructed at the selected site, and the part 
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in all cases, b- laid in the planes of the slabs. 


merely end in crooks S.—Ju/y 18th, 1918. 


MOTOR CARS AND ROAD TRAFFIC. 
117,380 (16,309 of 1917). 
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So ee 


with a suitable hollow casing C for the collection of the heated 
airfrom the radiator A. Adjacent to and in communication with 
this casing is mounted the fan D, whereby the heated air is 
yom mena by the pipe E, directly into the generator of the gas- 
producing plant. Obviously the regulation of the quantity o' 
air admitted or allowed to be discharged into the generator ma 
be effected by the interposition in the conduit E of a suitable 
valve whereby the superfluous air may be allowed to escape to 
the atmosphere. The fan D is directly affixed to the casing E, 
and may be driven by means of the belt F, or by other convenient 
means.—July 18th, 1918. 





MISCELLANEOUS. 


117,290 (9817 of 1917). July 6th, 1917.—Low Temperature 
DISTILLATION PLANT FoR Soxtip Furi, Merz and McLellan, 
Collingwood-buildings, Newcastle-upon-Tyne, and others. 
The inventors have found that it is possible economically to 
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subject large masses of coal to destructive distillation at tem- 
peratures up to 500 deg. Cent. by passing superheated steam at 
atmospheric pressure upwards through a loosely packed mass of 
coal in a vertical retort without any external heating. In the 





N, O, M represents another slab previously constructed 
away from the site. Various means are shown of interlocking 





November 17th, 1917.—Gas Gene” 
RATOR FOR Moror VEuIctes, James William Parker, 22’ of the remainder £11, have been paid in renewal fees. 
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' 
the projecting reinforcements P of the previously constructed leading to the grate of a boiler B. High-pressure steam from the 
slabs ; the joint being made by interlocking the reinforcements | boiler is fed through a high-pressure superheater C to the high. 
with the reinforcing rods R, so that the reinforcing rods R can, pressure end of a steam turbine D, from which “* bleed-steam ” 


is taken and fed through a low-pressure superheater E, the 
discharge from the superheater serving to supply the steam 
required by the retort for distillation purposes. The tur. 
bine is shown driving a generator F. The retort-gases are taken 
by adischarge main J, and passed through the device G, which 
serves not only as a condenser and cooler for the retort-gases, but 
also as a feed-water heater in the main power cycle. The digs. 
tillates from the retort which are here condensed to liquid form 
are collected for further treatment or sale, and the distillation 

roducts which still remain gaseous pass by a pipe K to a cooler 
Mt where they are finally cooled, and then to a gas. 
stripping plant L for the recovery of the light oils and other by. 
products. After this treatment the power-gases are fed to any 
utilisation devices, and are used for the production of steam and 

ower, either, as indicated in the diagram, by being passed to the 
‘urnace of the boiler B, and there burned to assist in raising 
steam, or thus used and in part also, if desired, by means of a 

ipe such as N passed to internal bustion or other 
feat-utilising devices. By such means the gas is immediately 
utilised, that is to say, is not held in store nor transmitted a great 
distance before use.—July 8th, 1918. 











THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 


In Figs. 1 and 3 | desirable in the first instance to obtain the latest particulars 
some of the reinforcements are not passed round the rods, but upon the Patents Register. If any patent listed has been 


assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 





On each of four of the patents given below £18, and on each 





( = Radnor-road, Harrow, Middlesex, and another. 

i Weak 4 This invention consists of an arrangement by means of which 

Ny CH; Ne N e oN the fan usually employed to induce a current of air through the No. 4378/13.—Regenerative breathing apparatus, In 

MY Zs = N / SS : radiator to cool the circulating water, can also be employed for | portable regenerative breathing apparatus for miners and 

VF No Nie ON the purpose of supplying air to the generator of the gas-pro- | others, the injector from the air or oxygen cylinder is placed 

N27 Ree=eNSSA aN ducing apparatus. In this apparatus, solid fuel may be employed | before the chemical cartridge so as to cause compression within 

SY eesbolN = s| : ON for the = of supplying the gas for the internal combustion | the cartridge and the cooler, and prevent the entrance of foul 
uy Nets ASth engine. @ arrangement is shown in Figs. 1 and 2. The|air. The injector may be placed in the exhaling bag at the 

V3 = ES P radiator A is mounted on the chassis B, and at its rear is provided | entrance to the cartridge. Drager, A., Germany. 

VY ON No. 4494/13.—Grinding, crushing, &c. Roller mills. The 

NZ Zax rollers are rotatably mounted on-arms pivotally mounted on a 

Ny ZS P N?117,380 D common shaft arranged above or below the rollers, so that the 

SS EN a lateral stresses are balanced. Schuchard, K., Germany. 

y 4 No. 4642/13.—Ammunition; projectiles: projectile fuses, 

<= asa AL Relates to illuminating devices for indicating the trajectory of 


projectiles, and consists in an igniting arrangement comprising 
a retarding patch in front of the illuminating composition, a 
chamber in front of the retarding patch, and a closure provided 
with fine holes through which the propelling gases from the gun 
cartridge can enter and ignite the illuminating composition 
through the medium of the retarding ger after they have 
expanded in this chamber. Krupp Akt.-Ges., F., Germany. 
Dated April 3rd, 1912. 


No. 4688/13.—Internal combustion engines; cylinders 
receiving liquid fuel. Means for controlling internal combustion 
engines of the kind in which the fuel is injected by means of air 
under pressure comprise a valve for regulating the supply of 
injection air from the reservoir, means such as a pump driven 
proportionately to the speed of the engine to produce a flow of 
liquid in the pipe, and means such as an adjustable valve for 
throttling the flow of liquid, the variations in the liquid pressure 
being transmitted to the valve in order to control its movement. 
Kindler, R., Berlin. Dated February 24th, 1912. 


No. 4722/13.—Rope-making machines. A machine for 
making wire and other ropes, particularly those of triangular 
cross-section, consists of groups of bobbins carried in frames 
rotatable about their axes and mounted in heads on spindles. 
The spindles are rotatable about their axes and are mounted in 
spiders fixed on the main driven shaft, on which is mounted 
a loose sleeve carrying the gear wheels from which the spindles 
and frames are driven. Bode, E., Germany. 
No. 4811/13.—Coin-handling appli A tilting plate has 
a raised rim and is so connected with levers by rods that on raising 
one of the levers, one of the rings carried thereby will register 
with an opening in the plate, or with one of the annular projec- 
tions surrounding the openings, to form a closed channel for 
money to fall into the hand. plate may only tilt one way, 
in which case the back wall is cut away to facilitate taking up 
money, or for inserting paying trays. Birawer, H., Berlin. 


No. 4842/13.—Alkali carbonates and sulphates; Portland 
cement. Silicates containing alkalies, such as felspars, are 
burnt alone or with an alkali earth or its carbonate, such as 
limestone, with or without the addition of a sulphate, such as 
aleinite, and the product is heated under high pressure with 
ammonium carbonate. The mass is then extracted with water 
a solution of alkali carbonate or sulphate being obtained. The 
residue may be burnt to produce a Portland cement. Hambloch, 
A., Germany, and Gelleri, 8., Hungary. 


No. 4915/13.—Aeronautics; aerostats. The envelope of a 
non-rigid aerostat is reinforced by transverse bands or bars 
extending along the lines of greatest stress. In the case of a rigid 
aerostat, the framing is provided with bars or flexible members 
arranged in the same manner as the above reinforcing bars. 
Luft-Fahrzeug Ges., Prussia. Dated July 11th, 1912. 


No. 4916/13.—Aeronautics; cars. The car of a balloon is 
supported by cables coupled to ropes freely adjustable 
longitudinally in flaps or a conduit on the arc-shaped edges of 4 
supporting belt. The ropes are connected by tension booms. 
The arrangement is such that the stresses due to the load are 
uniformly distributed to the belt. Luft-Fahrzeug-Ges , Prussia. 
Dated July llth, 1912. 











PERSONAL AND BUSINESS ANN OUNCEMENTS. 


Mr. Frank Bicatn, who has been associated with the Bright- 
side Foundry and Engineering Company, Limited, of Sheffield, 
for thirty-six years, has been appointed a director of the company. 
Joun I. Tuornycrorr anv Co., Limited, shipbuilders and 
engineers, have notified us thet in consequence of the Govern- 
ment having commandeered their offices at Caxton House, 
Westminster, they are removing to new offices, at 10, Grosvenor- 
place, London, 8.W.1. The new offices are quite close to Hyde 





diagram, A is the retort with a continuous feed hopper and con- 
tinuous discharge device. The coke is discharged into a trunk 


Park-corner Station (Piccadilly Tube), and a few minutes’-walk 
from Victoria Station. 
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UNIVERSITY OF DURHAM. 
Armstrong College, Newcastle- 
UPON-TYNE. 


Pamorrat: Sir W. H. HADOW, M.A., D. Mus., J.P. 
Aovixe PrixcipaL: Professor J. WIGHT DUFF, M.A., D.Litt. 


SESSION 1918-19. 
(Commaneing 23rd om September, 1918.) 


Departments of Mechanicel, Marine, Civil, and 
Electrical Engineering, - Naval Architecture, 
Mining, Metallurgy, Agriculture, and of . Pure 
Science, Arts, and Commerce. 

Fu)! pi may be obtained om applicati 

¥. BR. PRUEN, M.A., Secretary, 
ig College, Newcastle-on-Tyne. 
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FRS. Physics. 
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s for the pce Ty a fecsarch 
ext term ins on WEDNESDAY, OCTOBER 2nd. 
For full iuformation apply to the DEAN or the 
SECRETARY, King’s College, Strand, W.C. 2. 876 1 


Northampton Polytec hnic 


St. John-street, London, E.C. 1. 
SESSION 1918-19. 
ENGINEERING DAY COLLEGE. 
FULL DAY COURSES ia nner and Practice of Civil, 
Mechanical and a eering will commence on 
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The Diploma Doame extends over three or four sessions, and 
the average fee per session is £12 12s. 

The College is affiliated to me University of Glasgow, and 
the degrees of the University in Engineering and Applied 
Chemistry are open to its Students. 

A Course for. a Joint Diploma in Architecture ee been 
ornages in conjungtion with the Glasgow School.of A 

Full Courses of Instruction are also — in the | Schools 
of Navigation, Wireless Tel: 
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[Jniversity of Manchester. 
FACULTY OF SCIENCE. 
DEPARTMENT OF CIVIL, MECHANICAL 
AND ELECTRICAL ENGINEERING. 


_ The SESSION COMMENCES o On the 3hd OCTOBER. 589 





[Jniversity of Manchester. 


DEPARTMENT - ~OF- ELECTRICAL 
ENGINEERING. 
DEPARTMENTS OF. CLY IL; MECHANICAL 
AND, ELECTRICAL ENGINEERING 


I particulers of these «curses will be fc rwarded on 
4D} plate to the REGISTRAR. 
SESSION COMMENOES onthe 3rd OCTOBER. %8 





It is proposed, during the Winter Session 1918-19, to 
institute a series of Afternoon or Evening Lectures on the 
above subject. APPLICATION is invited from persons 
prepared to DELIVER one or more LECTURES at a fee 
not exceeding £20 per lecture. Applicants should com- 
municate with the Registrar before 22nd September. 


J. C. MAXWELL GARNETT, 
Principal. 





MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY. 


LECTURESHIP IN INDUSTRIAL 
ADMINISTRATION, 


The City Council invites APPLICATIONS for a LECTURE- 
SHIP in INDUSTRIAL ADMINISTRATION in the 
College of Technology. Salary £600 a year for five years. 


and Lathe Shop; capable of controlling maleand fe’ 
labour and big pong Only men with energy, grit and deter- 
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and busires experience to eezy J the oon of CO. 
MANAGER, such position to carry a seat on tee edits 
of the company. —Applications | will be treated in confidence 
and should be addressed to 878, ‘The Engineer” Office. 878 « 
Works Manager r_ Requ uired by 
neering Firm ‘orth of England 


Engi 
employing P1500 ae Applicants must nore cconpied —- 
of responsibility in other works and be thoroughly practical 
h detailed produ 
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Direction and Organisation of Vil and Feeding Cake 
Practical, econ and —— engineering vcr 
—Write, stat statin, experience and salary —_ 

to Box H723, Lee and N htingale, Liverpool. 
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Praug ughtsmen (Mechanical). — 


TWO REQUIRED immediately for — in W. London. 

¥ o one already engaged on Government more 

han 10 miles away need apply. — Write, stating a age.  aeeien- 
salary required, = 


baa and” to 904, “‘ The Engineer 
for Big 


Lge eye _ Wanted for Bi 


if Machines. 
Snow ig and Presswork Tools for Automatics and 


ear ing ice and = salary 
0 one on Government work or resident more than 
ten = need apply.—Address, 818, “‘ The Engineer” Office. 
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Conditions of appointment and form of appl 
be obtained from the Registrar, College of Sutsebee, 
Manchester. The last day for the receipt of applications 
is 22nd September. The lecturer. will be allowed to 
undertake private work under the usual conditions applicable 
to lecturers of the College. 


Canvassing, either directly or indirectly, will disqualify a 
didate for appoi 
J. C. MAXWELL GARNETT, 


Principal. 
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[i haki University 0 of Canada. 


ENGINEERING 

A full-time TEACHER of Mechanica‘ By a ing Subjects 

is REQUIRED tw conduct den os Comstnand also 
give Leetures on Mech nical Engineering s rom gens 9 to Canadian 
Soldiers.  inekon must be 
trained and with teaching expetiones & and exempt 
service Salary £300 per ee a. 
panied by three is, to be 
WEIR 31 31, Bedford-square, W.C. 1. 


Portsmouth Municipal College. 
Ae a OF resin LECT’ 


URER 
IN THE MECHANICAL AND CIVIL ENGINEERING 
RTMENT. 


Parncirat :—OLIVER FREEMAN, Wh.Sc., AR. B.Sc. 
Acer are invited for the LF of f son 
LECTU RER in the Mechanical and Civil Engineering Depar 
College. Salary S e200 pe = 
to £250 per annum. 
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Wanted Experienced J 
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age, experience, and salary juired, | to > your nearest Employ- 
ment Fixe xchange, .. The E “and No. A4896. 
Nobody already employed on Government work will be 
engaged. 729 4 








anted, for Government 
Chemical Factory in Cheshire, thenenah ugly experiencd 
MECHANICAL DRAUGHTSMAN, tort Work, 
Refrigerating and Conveyin, a Tied yh wn stating 
y see pee ag experience, salary ay persed and’ wrest a al 
cation, 875, “‘ The Engineer ” Office. 


emo a The Engin 





and Tool Draughtsman Re- 
eee ee gales in — 


age, pe mn rg and salary 
ment mentioning 
No one already on Go’ ~ 
A 





UIRED Go 
preg ong ‘situated in the Rastern Geum 


to nearest Ba 
eer” and ee 13. 


ment work can be e! 





Lady Tracer or Estimator Re- 
IRED by Engineering Firm employed on Govern- 
ment Rid an employ mode} Gov (raconary eries k will = 
engaged.—. to your nea’ mploymen change, an 
quote “ The py bods “and No. "A580. 2 077 « 


ae Works Draughtsmen.— 
THREE BEQUIRED for large Sheffield Steel Works. 
General Mechanical, but not necessarily steel works ex- 

Geod prospects to suitable men. 








a 


Forms of a Merde mom may be obtai 
on receipt of a 


‘a. 
i ica! wseae nasteuen te to the SECRETARY, at the Offices 


for ther Education, the Municipal hee LYS Fortamouth, and 
accompanied vor — only of three onials, must 
be forwarded 881 








The Royal Borough of Ken- 


APPOINTMENT OF SU PERINTENDENT AND MATRON 
OF THE PUBLIC BATHS AND ee USES. 
The —— of the Royal Borou 


rough of mn are Rei 

receive APPLICATIONS for the JOIN APPOINT- 

MENT < ofa ye tea, and MATRON of their 
Public Baths and W jter-road, North Ken- 





attaching to - Bang intment will be £235 
pt anpum io reece: ped cnt appoint tendent £150 and 
m £85), with one Porcdangex Pog 8 , and a war bonus 
in anh, case amounting pad. 15 per po real on the 
Candidates must be fully conversant with and capable of 
Re rforming the duties attaching to the respective tions. 
a page ray must be thoroughly competent to take 


ery. 
malt te ne to licants whose qualifications 
ane , Plant and 


Wanted Immediately, pei 


ne a ths of designing J} ay Tools for 


Enploreent x The ~P- 5 
4 FE SY 


Ware, Sheerness District, 


ae ENGINEERING DRAUGHTSMAN, expe- 

urveying and General Building Construction. 

enced x, military service.—Apply by letter, stating age, 

ys required, tull particulars of experience, and enclosing 

y of recent testimoniais, to Box 384. Willing’s, 125, — 
Lenten, W.C, 2. 


Abe cs ee ce 











of the building and machinery. and preersce | 
include a 
7 


knowledge of Engineering and - the 
usual'y insialled in Public’ Baths and Weshbouess, 
be made by bot ~~ their own 


parties 
ae vents — state es applicant, en reveal = —_ ren 
any) and ages of same, and present occupation of applicant 
ani 4 in order, ond nant be 
delivered at >.< ‘office of -the undersigned not later than 


he d by copies of three 
tes:imonials of pooh date. 
Personal canvassing of any member of the Council will be 
a disqualification. 








P 


By order, 
‘WM. CHAMBERS LEETE, 


Town Clerk, 
Town Hall, 
Kensington eg W. 8, 
27th August, 1918. ° 933 





Assistant Engineer Required by 


Chief Engineer of large works ; must have had tat 4 
technical gare and good shop practioe in manufacture of 
steam and ae. combustion engines of modern types. 

tory scale to suitable man of about 
30.. No one at eat present employed on Government work will be 
engaged.—Address particulars of gaara age and salary 
expected to 960, “‘ The Engineer” Office. 960 a 








covoniaiial Firm, Within 20 


miles London, REQUIRE DRAUGHTSMEN and 
TRACERS immediately. No one already on Government 
work or living more than ten Cag away een: - 
Address, 682, “‘ The Engineer” Offi 


[)raughtsman, First-class Man, 


used to Detailing. Only those not already engaged on 
Government work and residing within ten calles of ae 


Cross need apply.—32-4, Rodney street, N. 
htsman_ Required for 


‘au. 

Drazg a WORK. Must be accustomed to making 

Detail eae for Steam and Electric uranes. No person 

already employed upon Government work will be en, 

a sass ap) ty to their nearest Employment Exchange, 

pate full Bang rs of — ay te and pean age and 
m yy: 885. 














ae htsman Ur, 


for us -out of Government 


Tagently Reais 


ant ; must be fully qualified 





M and -have thorough knowledge of mechanical appliances.— 

ger Ry Weng Reviy, stating | feferences and ‘wages. required, to. A i, 

Yertale Oil Ind n+ 5d from Crushing to Refining, RE- - 3 

SoS a rates Keene pal nate Ww 

pergetic, and trustwo applican references. — 

aval = 1 part: alors and salary, Ost 938, “The Engi- Dreng htsman.— anted, an Ex- 
” Office. 938 a  PEILENCED DRAUGHTSMAN fox . 3%: San 





Case-! Hardener.— Expert] + 
‘ED. Sut to Carbon x. a High pee Steels, 

=, Cutters &., also Heat Treatm Must have 
both theeretical an 


Huchange, mentioning = 


4 





Or Labour Officer for ‘Large 


Laine Factory in the ‘Midlands. Capable and 


man, to responsible for the engagement and 


diem sal of ial labour, &. a person already on Government 
work will be engaged —Apy ly, giving on ene age, and 
salary required, to your "pestest 


Em t Ex _ ¥ 
men * joning “The Engineer ” and No. ase r r 





\ No. A4965. 


in Lathes. Knowledge of 
by ed Permanent situation for a Ria 


Apply, giving full particulars of experience, and ey 
requ: the nearest Em joyment I Bxobangn sasubioeting 
wdhe Engineer” and No. No one at present en Govern: 


ment work will be engaged. 


Dimcghiere —A Controlled 











the West Riding of Yo PS cog 
eat fi, with “S work, ee the RVIGES 
of a yes lass experience in Genera) 
En ork ; ree ex, saiioeed Man for medium size 
Machine Root Work. A DY TRACER is 
(RED. e — positions are permanent to reliable 
engaged = Apes No pe —— eral on a nea work will be 
en — App! si —~y your oe 
Pe eouoaing “The secant 
ag 





perience, en State full particulars, including and sala’ 
expocted.— Address, 501, ‘The Engineer” Office. 501 a Y 





Assistance Required 
in the PREPARATION of WORKING DRAWINGS for 
val ke, in connection with a Goods Applicants 
bn ave a knowledge of Railway requirements and _ be 
accustomed to Ferro-concrete work.—Address, 910, 
Engineer” Office. 910 


['wo Exp erienced Mechanical 


DRAUGHTS: ed Good permanent prospects. Pre- 
Sees = ae ag with knowledge Internal Combustion 
salary req and iculars to 
Emp! ployment + xchange, mentioning * inéer” 
sede poate a employed on ‘Government work 
already wi'l be engag: 772 a 


Wanted, Capable, Skilled, Work- 
ING FOREMA 


ENGINEER FITTER. Preferably 

as Cement or similar Grinding ae ed experience ; used 
large Gas Engines and Electrical Generation and ‘frans- 
pte ng with oF nang to doing Repairs on the Works 
rather than sen them out to shops, and with some 


empora 











Fsutable. To live ra village near Cambridge. Permanency 

uitable. —Apply by ra — age, Fm agony Wages 

—— gag ied <r single. —_— a 
Engineer ’ 





Wanted, Experienced Charge 


HAND for small Tool-room in engineering set, em- 
ploying about 100 hands on Admiralty work. Must be good 

round man, experienced in manufacture of Small Tools, 
ate igs, and Fixtures, and have held similar position. No person 
already on Governmert work will be engaged.—Apply — 
kee Employment Exchange, quoting “The meer and 


M-:: Joseph Oxley, 


Nero, — a tr, Steel, and Machiner: 
Merchant, begs to rm. his us friends a: rons 
that he has entirely ‘SEVERED his MOONNESTION. with 
Messrs. THOS. OXLEY, Ltd., of Shiloh bid aging sheffield, with 
which he was a partner for so many yea: 

He trusts, however, that the 
existing between his patrons and himself wat be long con- 
tinued at new add: ult wines 

t, BOR -STREET, SHEFFIELD. 
hone : 833 (3 lines). 


A 





of 131, 








ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 


are obtainable through 


WHEATLEY KIRK, PRICE & CO., 
46, Watling-street, LONDON, E.C. 4; 
Albert-square, Manchester ; 

26, Collingwood-st n-Tyne. 


* W, 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &.. 
Paens Il, Ii., IV. LXXXIV 
Mumerical Index to Aa\erusementa, 
Paer LXXXEP 








p.. 
Wanted Foreman to take 


ARGE of lmportaht Munitions Work. Must ha mf 
qeieeaes for naniiieg leet Ne tae 
No person already ania 
ine — than 10 miles away will be ie saeweet apr Cc, V, 
xX 12, c.o. Ratcliffe, 36 Gracechureh-stree 











Assistant Machine Sho op F Fore- 
yen Seg ye for Controlled En; Works . 
in S.E. Lon One who has on provtgusly, b held similar —- 
and well = i o maSdern produ 
ready ae Cee ae ere oe etter wT a 10 — 
ware 195, Posten: ay 7 AS Ww. es 
Works 


Experienced Public 
with ae 


ENERAL tegen A WANTED, 


erie ied aie aia a Yosh 


Remo 
of Contractors hi pply letter to G. SH 
achine! y le 
» Ltd., PEvir's OMce, ae ers 





BEAR and SO. 
mouth. 


Fine Sheet Relig — Werte 
EXPERIENCED FOREMAN for 
Aimar Fats, 


ee and 
anted, Competent Turner for 
Munitions; aiso first-class MOTOR MBCHAN 





Fon 





Perma good pa od ban. No perso: 
Teteaneney And feet eal roid il bs eeeraanet 3 
en, nearest Teapipgesat Exchange, menti 

mgineer _ | _t | SReRegtpeeeregmanie pal v4 





Nitters and Tool Makers Required 


en Goreramlent eon work OF ah oon tatanct of more thee ri 
She ©. V., Boz 14, Rat ee. es 


‘stimating Clerk “Wanted for 
cast troupe  berimanett stnattoe Pectin wor at tooe: 
Aisdsay Dé Goternineht WOR will be ig som 


fu l particdlars and sal A ing = ay gur iy stg 
ment Baines, pat cor | "The Bngine-t and ie 











dvertiser Desires Responsible 
POSITION, London bv eweedy nats el D9. and 


ohoee Previdus positie ions, ge athe ren ak 


oPhe Engineer ” Office __ 922 w_ 


Advertiser (40) Shortly ‘Dizen: 


Shops and vane training ; varied drawing- 
ys! esting. Good 


of’ S1d Works 6k 3 Engine 
references. — Address, © “The gineer ” Office. $59 8 


A sent a ora cer, (81), Skilled 


ee innginee? otee 











craft, All departments.—Addrés;, 


Cc: Engineer (46), Who Can 


use his toitta ive, SEEKS CHANGE, $year present 
lic waite, ine oe 





‘= 


works 
Permagency, or ment. Excollent A 
ences. ences. Address, £50, he itnginser™ Office. os 


Contractors, Assistant (Tech- 





AED ig a DISBNGAQMD. Railway, doek, ees.” 
raughtemap. 3 ex 4 rei 
Seon or Windsor districts probated. —¥ a EMMachepate: 
street, Slongh. 





ntractor’s . ~ En: gineer and A deer 
Le Seca veral public SERS anitGe Soa esi an 


ineluding im: forced conérete any 9 yy 

faay te rot igo, willie, vib, Strand, § vet 

Hicstrical | Engineer (30 )I Desires 
nical and 


—- cal experience, 
“tight Bogineer MOtice. technical on +o 


—— 
877 8 





Xaaresst = 985 





Fingineer (Electro- ‘Mechaniea)), 


bh commércial a are ay OPEN to ewe 4 
Would contre cet Che Or as Assistant. ae 
8 











“ The Eng 
Regist (26) Desires Post as 
SSISTANT 6) WORKS of Com st AB 
Practica] and technical panei 
oa oy Engiveer ” Office. 957 B 
General Manager 3 uires 
(apprebtte Bip apa ages), ably to Bits tot 
Ze ity 
s tb Teall k 1 tic 
om =e pte oe 
oO paying: selling ing an corveenea — es com 


LA. directorsh ible aplasia from re- 
muneration. crghip poss ts Pe Engineer ” Office. Oe | 8 


‘rade III. Man (25), Publi 


School caucation and tWo years £p 
= 4 a mr ror — 
Governmen or on Work 6f national td 
Has been wpererts ily employed as Soversment —. 
Ad iress. 995. ** The Office. 


engineer 
Mena ement, Organisation, Ac- 
COUNTS; Englishtnan (40), exémpt, trained Account- 
ant, wide experience office and reial management ; 








5 

experiénce fore: portant Janeane, 3 

Grrans SEuViCES. Hit Highest references.—Address. 934, 
“The En Office. 94s 


iineer” 
anager and Cashier (Experi- 


) WISH to UNDERTAKE Pet ota 
POSITIONS ABROAD after the War éither ii Piant Ereet- 
oem Manufacture.—Address, 926, “Thé E an grey Office. 


sition Wanted. _= Production 


MANAGER, nee tae ving su vars t COMMU NI- 
CATE wth — Who of tharacter and 
ability for SIMILAR POSITION, € ri Keststant Works 
pe. an apne and’ a petie Ex- 
on tools aad eq 
Iaterview ean be Area 
Address, 907, “The cent Office. 


Steelworks Eagineer Requires 











907 B 











CHANGE; thsronthly versait Wik ficdderfi shop 
practiess and men, having Bosihe abil ty and m by 
perféace.—Addrese, 925, “ The Bugifieer” B 

u perintendent Baginese, 
plinariea and tactf ee ¥ 
works lafont and hoe yee =X kinds of 
plant, light : and heavy; tehakc’; thoroughly 
aud ; exp both male and 
female labour. 
. -&.M.I Mech.B....... 
OPEN FOR APPOINTMENT. 
Address, 970, “* The Engineer ” Office. 970 B 





er or Assistant 
€KS POSITION as above. Ma- 


Torks -Man 
ph tt hee aid 8 (3), 8 


tsand autos; disciplinarian and used 
shown waddtess, 911, “ Tue Engineer” Office. 911 





DESIGNER. | E ne rt on 
PR Ent we in 


dp ao E 
lar “nae Specialist qtr mass Ris “SPPoik 6 motor 


en. ratus ; Ney 
itor; contr x aie, ddress, 892, “ te *Taeil r 





(tivil Engineering Drwughtmian 
Grade 3). with seven years’ éxperiente, 

APPO NTMENT on work of a 
io may be gained.—Ad dress, 3B, 


nee ae ere good 
The — 





raughtsman of Over 12 Years’ 


TERiEenee. ce, wary BERTH. Factory construction or 
other skill , aed sens tae x ea . St. 
Andrew’s-hill, ECs sianiieka fs $l p. BL 


. Aare 


P)iaughtemen (30), 
Drazg E. DESIRES RESPO) iBLE DRAWING- 


fon (MoE or Pitaoa hs -*4 shorty “Addrein teh Toe 


ngineer ), Expert Draughts- 
se | Hes as ‘oie Amen enemies 
7 TeS8, ve - ST 235 


neering —Ad 


| Pixperienced Lady Tracer De- 


IRES ae en with Léndon Fitm not far 
from station —Address, 90f, 


Ship - Dravghtaman, 8 Years’ 


UIR SPARE-TIME EMPLOY- 
Venda — Kichabaccra inéer ” Office. 











“The Engineét” Office. 99 5 





cae 


nd 
Proreman Boiler Maker er ( Age a) 
DBSIROUS CHANGE. experience 
maritie, atid loco. work ; used to re clasaés of re; 
oxy-acetvlene welding. Excellent =i aidieen, 3 
Engineer ” Office. 


B_ 





Foreman Ei ineer “a Baie 
CHANGE, somewh Tate Uaing, 8 Fs mile, ae o* 


ciplibarian; 3 years’ 6x; 
fibtor re Pte Pek 4 .=W, NIC Soran te ee: "Callege: | 0d 
pv @ Nortidest! Kent. 





THE ENGINEER 





(Chief Drau ey eg pnd Tool | 


anted, Small Belt-driven 


Action AIR ©OMPRESSOR, about 20 


wae nA SR ne ee a a | 





an to Purchase, 8 or 10 
HP. ns tot NGINE, sleo pair of ROAD 
* ox te pasion GER, abr ape Cornwall. 





anted, 100 K.W. Generator, 
Bedota-toe, WO. Le Pe Peetorina Ape, BN 
Wanted, 300-850 I I.N.P. Hori- 
zoxtab eouPOUND sida BXGiNR, with drop 
preferred STANLEY SNGINEBRING GO. Bath. 672 F 


Recorder Wanted. 








Time 


A. sebtmetsmncpmstectaen tt Btone ae 





Machine of High 


pil 
pacity W. ASTED-- =Particuiafs to 
Rathboes plese, London, W. 1. 


Speed and 


WITT, —e 





Steam Mert for Sale, Owing to 
com pation ot Servic: 46 yt botler 
time. or under stesm 3} 
works tied Ap COPPER, Coal Merchant, 
Isdon, Surrey. 936 © 


ke? Sale :-— 


gg tog COMPOUND ae 





sc dileetirere 22in. a alien, strok: 
mHORIZO ‘AL ZONTAL COND ENSTN so BOT © 
| or geste ed Sore he linder 10in. Py ain. pate 
180 ‘with staster, alo two fi -wheels and 
ated rpm, rere nad y- pulley 


App THE PERI PERFECTA SEAMLESS STEEL behets ae 
Piume-street, Birmingham. 





ee Fitter ad “Brestor 


REQUIRES POSITION ; 18 years’ experience in ail 
1a =ses of uaa, te th Patables, rides Lard traverse 


v8, 
meral a "ref rating 
pays se cpa amie, heal a = 929 s 


oreman, Fitting and Machining, 
SEEKS SIMILAR 
utomatic machines, 


tools, Retires Se ese ge 


Fore Hardener, Disengaged 


AUGUST Slat ; 15 years’ p pe 
ing tools, gauges heat treatment, prety id 
Oxide in open furnace on normalised maine, Bi up Po Cc. 

















without it salts. Address 964, * “The Engitirer ” © Office. 8 
Lae Smith Requires Post. 
enginetring and muebaind 


epee S ane references. =; Mg fae 8) Be 


Hihly Experienced and Ca able 


8 ei ge en gee gh ne pee 

eavy mariné, tufbine, an 

castles ; fron, ey and heavy iS oadine od ona 5 

mouid) ig Highes references.— Address, 935, Mire” 7 od 
neer_Ufice. a ‘ ¥ 





lic, 





Accountant (Diechar }, Young 


and Active. § oe disci —* tee Torn ae 
RES PONSL ITION "with 


ing experience, D. 
progressive firm in ESTAS Specialised an in modern costing 
Exce! Disenga, ddres' 


the i t mane mci 


= emis 
Managi ng Director Required for 

Boe aie PAE # 
aireingeee can a invest up to opportun! bog 


right man. —Address, 553, Engineer” Office. 


Alecd.. Wanted - for Cardiff] 58 


and/or NEWOASTLE Districts for iron and Steel 
Metal Producta of all kinds, and General ge ad for 
Coilieries and 


“ane in both towns in charge of experienced 

pop Sem tahential connections in thé districts —_ Stocks 
“es and post-war ms will be 

Shaiaured Bro nable_te § ly at "y present 

tne PHILIP my RUCE, 1! 

Giaagow. D 














Sie Agente Wanted for London, 


siege gee other boktk Ear 20. 8058 BOIL! R 
538 0 


i beeen 2 of Engineers in 


HAVE an OPENING for a YOUTH of Good 


ay Cy. ee 


unte 
[=#t. C.E., Inst, Mech. E., B Be, 


and all ENGINEERING EXAMINATIONS.—Mr. G. P. 
A.M. Inst.C.E., &., personally PREP. 


CANDID a her ora econ Bee 








cecamenced at any tine Vi 


Wanted ‘About 500ft. eae 


Am TEED S either 6in., 7i 
Wet ease it webs crest al Tn. 
see 4 voy “or of isin. ST 
ue 





pply, ROWE BROS. and ‘ €O. 





ranted, ‘Centre Lathe, 6in. OF 
Cactgin but —} a coutres, State 
Bnetbeet ® vite 2 
Waited, ted, Gas Engi ne end Suction 
PLANT. 12 bd 8 18 B. for aviving. Bo ea 


batt nitiser and 
JOSEPH PoGSLEY aud ¢ SONS, Ltd., Lawrence H bya. 








AT anted, “Hammers, a ‘Lan @ 


Canty Lib. oh gg pe saitee 
“A” Cartl isH 


venbe 
rah SW. 


bie BERING U0, (Londoh), bté., “rneLaM: 


anted Insneedintaly, Second- 
a tAsD PERS RE rin eh le 
Broa Minin by er a Being 
Lillié-road, Fatham, S.W. ¥ 


ee Iron Water Wheel, 
MA 


by Oft. 10in.; th good aes es = 
SH WORKS, *Bestol road, Gloucester, 











For Sale.— 


BOILERS. 
1 Vertical, oft te. by, 3. Gin, Gro Tube, 1 pressute. 
Vertionl. of y Bft. 6in., 3 Cross Tubes, 75 Ib. 


} 1 Galloway. 2 by Tha pea ston 15ft. ay et , 80 lb. pressure. 


dit _S 
f th i, Bolen cylinder, 18in. stroke. Tube 


r Steati-driven COMPRESSORS, each about 160 
eubie ft. at 640 lb., suitable for air or ammonia. 


PUMPS: 
3 Westin Vertical Boiler Feed, 1 Vertical Duplex 
1 Set Steam-driven Hydraulic Pumps. yew plato Sin, 
by 10in. stroke, water cvlindéts 4. metal 
ungers. 
Ae D. r 
C; pase, 460 AC. 
1 SPR AS sen inet abi F eats. Overt ype, diféct 
bow-pressure W: 

apor a Oft. pan. 
1SiX St 
plete. 


yNER SHAK OR, itt pars agen nonce 
With crank and ovérhead com- 


FOR HIRE. 
150 H.P, LOCO TYPE BOILER, 140 |b. pressure 
1 2 HP. PORTABLE BOILER, on wheels, -120 ib. 


12 H.P. and 1 12 H.P. ENGINE and BOILER, on + pe 
90 Ib. sor 
G. ELLIOTT AND CO.,, Ltd., 
188, Long:-lane, S.F. 1. 


Ee Sale. — 


Powerfal ai dames BORING MILL, by G. and A. 
ind diameter, di 8 by 















6 i 
ble furhace Davey-Paxman “ Economic” BOLLE 


x ea; gurney About 10,001 “ 
stoker about 1,00 Tp, pet oaset™ 










i ware feet heatin, 
. ne iy ’ S pipes — for is 
1 & Greeh’s ECONOME pee ox 98 with 
= “8 good 130 40 HP. Fe ne ven 0 gigs 
TICAL STEAM 
ENGIN by W high speed, « 
worked compound re abou "80 Ib. * pe mare inch °° 
TWO High- i sagegs Ay RECEIVERS, each x Stt., and 
aad "Ditto, 2 3 all tested to 2501b. pressure ; equal 


mt "i" es ‘aa on OH ENGINE with magnéto ignition 


@Ko. COHEN, SONS AND 00,, 
600, Corhmercial-road Eaat, 





London, E. 14. 1 Bo ‘ 
r Sale, Aerial Ropevay, ay, 
éom Working order ; le 
sere Seat i Maes Lc, 
Seko.d, ona 8 oe Wes erie. — For fi er nat atte 
ter, OBC, 4 er and Sons, Ltd, 
White Lio on-ouurt, Cornhill, cs ie’ . 





For 8 Sale, Cornish Boiler, 21 by 


aa in re Wi re; also bd oS Port i 
ress mm i deliver 
PW ib ‘Miasomer orton, inert. 1a 





For Sale, Direct Acting Steam 


PUMPING PLANT for Borehole Pumping, capibie at 
delivering 30,000 gallons of water per hour at 15 strokes per 
a against a lift of 170ft. Suitab’e for 169 |b per 
inch steam pressure, Suitable for 18in. Lorehote, 


low workin, Light Boe uired. 
ert = ecoad-hind GAS METER, in good 
TURNER BROTHERS ABESTOS CO., LTD., ROCH! DALE 


For Sale, Immeédiate Delivery, 


pore RPT Te aon 
xim in T M 
st | eg ILD 


Nenscattcskety “a Tons 1 21/64in. dia. BRIGHT MILD 
STERL, at £30. 

All free cutting quality, fe. Ay F automatics 
Approstinatsly 4 Ton of OSRin. dia BRIGHT 
{LD STEEL, specially saitadlo ter case hardening, at 61s. 


per ewt, 

Moy Dagenham. Only Class A or B Certificate enter. 

STERLING TELEPHONE and ELECTRIC ©o., Ltd., 
Dagenh am, Bex. 920 6 


ie ‘Sale, rity Excellent Con- 


DITION, Ten No. 8U ROUTING MACHINES made 
Messrs. R- Gorton Machio Co.—Apply, WM. BEAR! 
, Ltd, Témole Fuze Works, ceed, 





Tons 1 





Ps Sale, Motor. Generator, by 
coupled tot jSHUNT WOUND MOTOR, 800 volts, 225 a 
wound BIOSTE 110 walt ag 
HAGEL Sas tpn T. WIL LIAMS and BONS, Sou 
sey Ratl on, London, 8.E. 16. 


r 








Fer Sale, One New “ Fox” 
fin, round head MULTIPLE SPINDLE DRILL 
with 12 spindies 4 diam. PRATT and CO, Ltd., Magis 
Iron works, Halifax: 6 
ei! or Hire, Electric 
Pan oa EP Seti de SONTARE EATER 
ee LS of our deseri| 3 reasona’ 
tig eh 





Pe Sale, Robey 200 to 250 
Conepuan siitcontatned ENGINE, evis. 15 and 2% 
imam —" — 


ichardson drop yilve 
A UNDERWOOD, 3, Geovn- arrest: & 





Berry: jt admits between sta 
Legroom MACHINE, by 
Ruts MACHINE, by 


GO MACHIN NES, by Loudon 
ee INE by Kendal and Geit, 
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MERCHANT SHIPBUILDING. 





THE growing concern at the depletion of the Mer- 
cantile Marine, due to enemy action, and to an 
insufficient output of new tonnage, is spreading from 
the ‘shipping community to the nation at large. 
Within the last month or two we have had debates 
in the House of Commons, and also statements in 
the Press from the Shipping Controller and the Con- 
troller-General of Merchant Shipbuilding, which have, 
collectively, thrown considerable new light on the 
seriousness of the position, and on the laek of ade- 
quate measures for safeguarding the future. It is 
true that the discussions in Parliament dealt prin- 
cipally with the vexed question of the establishment 
of National Yards, that Sir Joseph Maclay explained 
how, in spite of the general shortage of tonnage, the 
manifold needs of the Allies were being met, and that 
Lord Pirrie pointed out what was being done, under 
great difficulty, to increase the output of merchant 
ships; but any careful student of the information 
thug made public could not fail to be impressed with 
the fact that the whole problem is, in the main, one 
of shipbuilding, and that the root of the problem is the 
question of man-power. For instance, if sufficient 
men could be obtained to man the National Yards 
after all the private yards were fully manned, there 
could be no genuine criticism of the proposal to estab- 
lish those yards. Further, the lack of tonnage, which 
is a constant menace to the success of the operations 
of the Shipping Controller, would cease if the private 
yards were manned in such a way as to produce 
merchant ships at a rate sufficient to keep pace with 
the demands for tonnage. This is not the case‘ at 
present, for Lord Pirrie’s statement indicated clearly 
that it was not possible, with our present man-power, 
to expect any material increase in the rate of produc- 
tion, and a very material increase is needed to satisfy 
the necessities of the situation. More men are needed, 
but they are not provided, and, therefore, there is 
not only grave cause for auxiety, but good ground 
for serious alarm at the position of British ship- 
building, especially when we contemplate the situa- 
tion which will arise when the war is over. 

If the merchant fleet of this country is the life-line 
of the Allies during the period of war, it will be no 
less the life-line of the British Empire when the war 
is over. Without a strong mercantile marine, it will 
be impossible for the Empire to maintain its commer- 
cial position, or to engage in such trading operations 
as will enable it to meet successfully the great finan- 
cial burden which the war has laid upon the peoples 
of the Empire. Hence, it is surely a matter for grave 
concern that this year the United Kingdom will, for 
the first time, fail to maintain its proud position as 
the premier merchant shipbuilding country of the 
world. We know now that the United States will 
build considerably more merchant tonnage this year 
than we shall sueceed in producing. What this fact 
means as compared with pre-war days, can be realised 
in part by remembering that 58 per cent. of the new 
merchant tonnage launched in the world in 1914 
was launched in the United Kingdom, and only 
7 per cent. in the United States. 


SHIPBUILDING DuRING THE War. 


It will not be out of place to review the history of 
British shipbuilding during the war. At the first 
it was essential that the Royal Navy should he placed 
as far as possible in a position of absolute safety as 
regards strength. This involved the immediate 
completion of those wafships which were already 
being built, and the provision of an immense number 
of vessels of a lighter description. Further, a large 
number of the best ships in the mercantile marine 
needed to be taken over and fitted out as auxiliary 
cruisers, &c., for war service. This work necessarily 
engaged the whole of the shipbuilding facilities of 
the country, and one day it will be possible to state 
how magnificently the shipbuilding industry rose to 
the effort required, furnished what was needed, and 
made provision for the anticipated deficiencies of 
the naval service to meet changing conditions. But 
even the necessities of these abnormal demands did 
not prevent the calling up of a large number of men 
from shipyards and marine engine works who were 
in the Territorial forces, or prevent the voluntary 
enlistment of thousands more men as soldiers. Look- 
ing back we can see now that that was the initial 
mistake as regards shipbuilding and marine engineer- 
ing. No doubt it came about, as did many other of 
our early mistakes, from the false idea which was 
prevalent that the war could not-last long. 

The Admiralty, having obtained full control of our 
shipyards, was far too slow to appreciate the fact that 
the mercantile marine was as important in its way as 
the Royal Navy, and that really the two arms were 
complementary one to the other, and that their 
interests could only be separated and treated separ- 
ately at the peril of the nation. Having possession of 
the shipbuilding and engineering facilities, the 
Admiralty kept those facilities fully at work on purely 
naval units long after the time when mercantile units 
should have had a fair share in the programme of 
work. For a year and a half scarcely any real effort 
was made to complete the 470 merchant. ships, 
aggregating 1,700,000 tons gross, which were under 
construction when war broke out, ° 
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ACTION By THE BoARD oF TRADE. 


About the middle of 1915 the Board of Trade inves- 
tigated the position, and endeavoured to obtain 
adequate consideration of the case. In conjunction 
with the Admiralty, various steps were taken at the 
end of 1915, but in no sense were they adequate in 
view of the prospect. It was not until. February, 
1916, when the Munitions of War (Amendment) Act, 
1916, was passed, that any definite steps were taken 
to accelerate the production of merchant tonnage. 
Under Section 9 of that Act the Board of Trade was 
empowered to certify the construction and repairs of 
merchant ships to be munitions work, and right 
through the year 1916 strenuous efforts were made to 
help forward the building and repairing of merchant 
ships. There were, however, many difficulties in the 
way. Only a small proportion of the facilities and the 
men could be set apart for merchant work, naval work 
still demanding and obtaining most of the effort 
available. In addition to shortage of labour, there 
was a grave shortage of steel, and also financial com- 
plications in connection with pre-war contracts, 
owing to increased cost of labour and materials. The 
seriousness of the position, however, grew worse from 
month to month. Sinkings by enemy action in- 
creased at an alarming rate, while, at the same time, 
the demands for more tonnage grew larger and more 
insistent. In order to meet the situation, the Ship- 
ping Controller was appointed in December, 1916, and 
the Ministry of Shipping was organised. 

In passing it may be mentioned that the output of 
merchant ships for 1914 was 1,684,000 tons gross, for 
1915, 651,000 tons gross, and for 1916, 541,000 tons 
gross; but that the efforts taken in 1916 were not 
without result is shown by the fact that quarter by 
quarter, without a break from January, 1916, to 
June, 1917, the output steadily increased, not only in 
actual output, but in the rate of output, and, equally 
important, in the tonnage launched and the tonnage 
laid down. 


ACTION BY THE MINISTRY OF SHIPPING. 


Part of the statutory duties of the Shipping Con- 
troller is the maintenance of the. mercantile marine. 
It necessarily involves the control of merchant ship- 
building and repairing. Accordingly the Shipping 
Controller took over the control from the Board of 
Trade, and at once sought the support and assist- 
ance of shipbuilders and marine engineers, and 
appointed the Merchant Shipbuilding Advisory 
Committee, comprising well-known shipbuilders and 
marine engineers. With their help he inves- 
tigated the position, and found that many 
various types of ships were under construction, 
requiring different arrangements in regard to engines, 
deck equipment and fittings, involving lengthened 
periods of construction, with no opportunity for 
intensive production. He decided to proceed at once 
with the cargo-carrying ships which could be com- 
pleted within a reasonably short period, and to post- 
pone the construction of vessels taking comparatively 
long periods to complete. Then he inaugurated the 
now famous programme for the building of standard 
ships and engines. This programme has beencriticised 
from time to time, but we have now had sufficient 
experience to realise that under the conditions which 
prevailed, some such action was essential if accelerated 
production was to be obtained. We should not have 
had the output of tonnage during the past® twelve 
months, poor as it is, without a scheme of this kind. 
The standard ship was designed to be completed in the 
shortest possible time with the least expenditure of 
material and labour. At the time of its inception 
there was not sufficient steel to keep the limited 
number of men available working at full pressure, and 
economy at the rolling mills by drastic reduction in the 
number of sections was imperative in order to increase 
production, and to allow of interchangeability for the 
various standard types of vessels. For instance, an 
ordinary cargo ship of 8000 tons deadweight had, 
before the war, something like thirty to forty different 
sizes of sectional material in her hull The standard 
ship of the same dimensions, as originally designed, 
had only eight to ten, and these sizes were made 
available for other types of standard steamers. Above 
all, by building standard engines and boilers, the 
serious delay whith had occurred in engining merchant 
ships was almost entirely obviated, as the standard 
machinery could be fitted in any standard hull of 
approximately the same size. The full effect of the 
programme is only now beginning to be felt. 


ACTION BY THE ADMIRALTY. 


The Shipping Controller, however, had hardly got 
his programme into working order before there was an 
upheaval in the organisation of the Admiralty, leading 
to the establishment of the Department of the Con- 
troller of the Navy. The object was to bring the 
productive side of the various services under one 
control, which it was hoped would prevent divided 
interests, and lead to a co-ordination of all the work. 
The idea was excellent in theory, but in practice it 
does not seem to have met with success on the merchant 
shipbuilding side. If it had been successful further 
acceleration would, no doubt, have been obtained. 
Unfortunately, however, it had the effect of upsetting 
to some extent the arrangements made by the Ship- 
ping Controller, andthe change caused no little con- 
fusion throughout the industry. The alteration 
followed too quickly on the drastic change caused by 
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the introduction of the programme of standard ships, 
and the net result was an unsettlement, which, to say 
the least, did not tend to improve the output. At the 
time the change was made the Shipping Controller 
had just commenced to organise ship repairing. This 
work was proceeded with under the new Department. 
and led to a great acceleration of repairs to ships and 
engines. 

After twelve months, in which various changes were 
made in the personnel of this Department, a radical 
alteration was effected by the appointment of Lord 
Pirrie to what is practically an independent command, 
that of Controller-General of Merchant Shipbuilding. 
Lord Pirrie has only been at work for about four 
months, and his work has still to be proved ; but there 
is no doubt that the appointment of a great ship- 
builder, with tact and knowledge, has created a much 
better atmosphere throughout ‘the shipbuilding in- 
dustry, which will undoubtedly make for increased 
production. It seems clear, however, that under 
present conditions, and in spite of new departures, 
such as the building of fabricated ships and ferro- 
concrete vessels, nothing like the necessary production 
will be achieved to ensure that our mercantile marine 
will be restored to its old supremacy in the shipping 
operations of the world. 


Too MANy CHANGES. 


The review of British merchant shipbuilding during 
the war given above does not reflect credit on us as a 
great maritime nation. There has been a Jamentable 
lack of insight and foresight. We have failed in 
vision in spite of all our maritime traditions and 
experience. Consequently we have failed to grip the 
situation with both hands earnestly, and we have 
come perilously near to disaster. Opportunism 
has been the order of the day. Sporadic outbursts of 
panic have led to too many ill-considered changes. 
There has been too much backing and filling, too much 
reshuffling of personnel, and too little co-ordination of 
individual efforts. In short, we have failed because 
there has been a lack of unity of control, and a lack of 
persistence in one settled policy carried out by the 
same administrators continuously. 


WHAT OF THE FUTURE ? 


What of the future? That is an all-important 
question, for the future of the nation is inevitably 
bound up with the future of shipbuilding. In many 
ways the prosperity of the past has been due to gur 
premier position as ship and engine builders, and only 
by re-establishing that position can we achieve success 
in the future. Is it possible to do so? . We believe 


that it is possible, provided we frankly acknowledge - 


the mistakes which have brought us to the present 
condition of affairs, and set about rectifying them by 
formulating a definite policy for rebuilding the mer- 
cantile marine at all costs, and by concentrating every 
effort on this object. There is surely no more im- 
portant problem of re-construction in front of us than 
this one, and while many such problems must neces- 
sarily wait until the termination of hostilities. before 
active steps are taken to solve them, this problem 
demands immediate attention. The gravity of our 
losses makes it imperative that they should be. re- 
paired without delay. We must restore the merean- 
tile marine to its pre-war predominant position, or we 
shal] fail to maintain and develop the Empire, and re- 
storation can only be effected ultimately by the ship- 
yards and marine engine works of the United Kingdom. 
When every allowance is made for additions to the 
mercantile marine by new construction, purchases 
from abroad, &c., the net decrease in ocean-going 
steam tonnage is at least 4,000,000 tons gross, and in 
loss of effectiveness the reduction is considerably more, 
because the losses have been heaviest in prime ships, 
the vessels of quality, the speedy aristocrats of the 
merchant fleet. This fact alone is sufficient to 
justify us in arranging at whatever cost to build at the 
rate of 3,000,000 tons gross per annum from now 
onwards. But add to it the fact that before the war 
we required an annual increase of 3 per cent. te our 
tonnage to meet the normal demands of the expansion 
of our trade, and add further the fact of foreign com- 
petition, which becomes more and more menacing as 
our tonnage decreases, and we have an irresistible case 
for drastic action. Remember, it is the most fore- 
sighted shipping policy which will secure predomi- 
nance in international competition after the war. 


ForEIGN SHIPBUILDING. 


In this connection, shipbuilding efforts in foreign 
countries are not without interest and relative im- 
portance. The concentration of British shipbuilding 
on British tonnage during the war has given an impetus 
to shipbuilding in other countries. Shipowners with 
world-wide connections know that in most maritime 
countries efforts, more or less successful, have been 
made to improve and extend whatever facilities 
existed before the war, and if the records of such a 
society as Lloyd’s Register were examined, we should 
not be surprised to learn that a great many more ships 
are being built abroad to their classification alone than 
ever before in the whole history of merchant shipping. 

It is unnecessary to enlarge on the effort of the 
United States. It is a magnificent war measure, and 
we cannot but admire it, and be thankful for it. But 
it is nevertheless likely to be a permanent factor for 
successful competition with us when peace comes. 
Unlike some other countries, the United States can 
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be self-supplying in all the essentials of shipbuilding. 

Japan has also developed her native resources, and 
is improving her output of new ships. She will 
continue to do so, in spite of the fact that she is 
obliged to import a large proportion of necessary 
materials. 

France and Italy are very much in the same position 
as the United Kingdom. 

Norway has been most active in adding to her 
facilities, extending old yards and starting new yards. 
Similar efforts have been made in Sweden and Den- 
miark with less success, but appreciable result. 

Holland has made a very considerable. advance. 
She has increased greatly her capacity for building 
ships of large size, and will be in an advantageous 
position when the war is over. Her capacity for 
building sea-going vessels has increased by 30 per cent. 
since 1914. 

Germany was our foremost competitor in ship- 
building before the war. She had large establishments, 
well organised, especially for the production of large 
passenger steamers and intermediate boats. Every 
effort is now being made to prepare for a resumption 
of shipbuilding activity when the war is over. 

It is clear from the foregoing that the maritime 
countries will endeavour to build their own ships and 
increase their merchant fleets. There will be keener 
competition than before the war, and this country, 
owing to the great sacrifice she has made in risking 
her mercantile marine so freely in the common cause, 
will be less able than formerly to compete in the 
world’s markets unless we can quickly restore the 
mercantile marine to something approaching its old 
effectiveness. 


CAN WE MAKE Goop THE LOSSEs ? 


Can we make good the losses? There is little 
doubt that by careful organisation of our shipbuilding 
and marine engineering facilities, we can, provided all 
the interests concerned are wide awake to the danger 
that confronts us, and join together in a united effort 
for this object. Our shipbuilding and engineering 
facilities still remain not only unimpaired, but actually 
improved in capacity and efficiency. No skilled 
industry in the country has so many able and resource- 
ful leaders for all classes of work as the shipbuilding 
industry. This has been proved during the war. 
The work that has been accomplished for the nation 
under difficult circumstances has far exceeded the 
imagination of the most optimistic prophet before the 
war broke out. We have no statement in detail as to 
the amount of tonnage of all kinds completed for the 
Royal Navy, but the fact mentioned by the Prime 
‘Minister recently that when war began the Royal 
Navy had a tonnage of 2} millions, and that now the 
tonnage amounted to 8 millions, shows in some 
measure the shipbuilding effort which has been made 
by this country, and it cannot be emphasised too 
much that the shipbuilding industry, as a whole, has 
not failed in meeting the demands made upon it by the 
nation. The only failure has been on the part of the 
Government in not adjusting shipbuilding operations, 
so as to allow of sufficient merchant tonnage being 
built to maintain our mercantile marine with a safe 
margin for losses, and for starting with a premium in 
the trading competition which will take place when 
peace is declared. -Lord Pirrie has stated that to-day 
25 per cent. more labour is employed on naval con- 
struction than on mercantile construction, and, of 
course, the root of the whole problem is this question 
of man power. With the limited number of men 
available it is purely a matter of adjustment of the 

programmes of the two classes of construction. 
Possibly our great American Allies might help us to 
arrange a fair and safe adjustment, for it must be 
obvious to them that after all the sacrifice we have 
made of our mercantile marine, it is scarcely right 
that we should be still employing the largest part of 
our shipbuilding effort in producing protective ships. 

We have stated above that building merchant ships 
at the rate of 3,000,000 tons gross per annum from 
now onwards would be sufficient to enable us to 
remedy our serious position. This is no impossible 
rate of output for our present facilities, both as 
regards plant and the supply of material, provided 
more men are obtained, and our Trades Unions put 
their backs into the question of organising labour so as 
to get the most work done by arranging, where 
necessary, in @ whole-hearted manner for the working 
of pneumatic tools, and for such measures as up- 
grading, dilution and agreements on demarcation of 
work. As’ a matter of fact, those best informed 
believe that, reduced to the merchant ship basis, our 
shipbuilding industry has been building since the war 
began at a rate of at least 3,000,000 tons gross per 
annum. It must not be forgotten that in 1913 we 
built nearly 2,000,000 tons gross of merchant tonnage, 
in addition to warship tonnage, which probably 
amounted to 500,000 tons. This was a peace-time 
effort, and with the increased facilities of to-day, and 
the urgent need in the nation’s interests, it seems 
certain that the 3,000,000 tons programme could be 
accomplished by adjustment of warship building and 
organisation of labour. 

What. then, stands in the way ? We should say 
that the greatest obstacle is a lack of vision on the 
part of all concerned to appreciate the facts at their 
true value. Once the peril of the situation is fully 
understaod by the Government, bythe employers, 
and by the workmen, it ought to be possible to arrive 
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at a common agreement, and we should then obtain 
the necessary unity of purpose and unity of action. 
What is wanted is a great confederation of all the 
maritime interests connected with our mercantile 
marine, which, actuated by a clear-eyed patriotism, 
would not rest day or night until adequate measures 
were adopted to produce ships and engines in quality 
and quantity sufficient to restore the mercantile 
marine to a position ae of meeting all the needs 
of the Empire. 








PULVERISED COAL ON AMERICAN 
LOCOMOTIVES. 
No. I.* 
THE largest and most powerful locomotive that 
has been worked with pulverised coal as fuel is an 


eight-coupled goods and universal engine of the 2-8-0 
type on the Delaware and Hudson Railroad. This 














Fig. 7—-TURBO-BLOWER 


engine is shown in Fig. 9. It has an extremely wide 
fire-box extending over the rear drivers, being 
designed for burning anthracite. Fig. ll is a view 
of the cab, with the boiler head and its fittings. 
Below the footplate are seen the rear ends of the fuel 
and air mixers, with the threaded nozzles for the 
attachment of the hose pipes from the tender. 
Dampers are fitted to the bottom ends of these mixers, 
as indicated by the drawing in Fig. 3 ante. A view of 
the bulkhead at the forward end of the tender of this 
engine has been shown in Fig. 6 ante, while Fig. 7 
shows the turbo-blower equipment ready for installa- 
tion in its chamber in the bulkhead. 

The Delaware and Hudson Railroad operates in 
an anthracite coal district that produces 80,000,000 





locomotive for the special purpose of utilising the 
anthracite waste. It was found, however, i in service, 
that plain anthracite could not be used in this way, 
Owing to the low content of volatile matter, the 
flame was likely to be “ snuffed out” if the engine 
slipped, or was working very hard, and in such a 
contingency the fire-box temperature was not high 
enough to cause the jet to flash again into flame, 
Experiment showed that a mixture of 60 per cent. 
waste anthracite and 40 per cent. bituminous 
screenings, pulverised together, gave excellent results, 
the engine steaming freely and making very little 
smoke or cinders. 

Dimensions and main features of this powerful 
engine are given in Table I. At present it is not 
working on pulverised fuel, owing to the difficulty of 
obtaining special fuel for one engine in the strenuois 
operation of railways under war traffic conditions : 


Tarre I. 


Pulverised Coal Locomotive: Delaware and Hudson 
Railroad, U.S.A. 


Type, simple .. 2-8-0. 
Cylinders.. .. 27in. by 32in. 
Drivin wheels, diameter 6ft. 3in. 
Whee! base, driving 17ft. 8in. 
Wheel base, engine oe 28ft. Tin. 
Wheel base, engine and tender .. 65ft. 5in. 
Boiler, diameter © .. as 7ft. 2in. 
Tubes, fire, No. 326 ; diameter 2in. 

Tubes, superheater, No. 46; diameter 5jin. 

Tubes, length . cc. a. 
Fire-box .. ne 10ft. 6in. by 9ft. 6in. 
Working pressure .. 195 lb. 
Heating surface, tubes 2544 sq. ft. 
Heating surface, flues 965 sq. ft. 
Heating surface, fire-box «> os Swneg. £6. 
Heating surface, arch tubes so 0s Stag, &. 
Heating surface, total -- «+ 8814 aq. ft. 
Superheater surface 793 sq. ft. 
Grate surface . ee 100 sq. ft. 
Tractive effort, "maximum raf 61,400 Ib. 
Weight on bogie 12 tons. 
Weight on drivers 130 tons. 
Weight of engine, in working order 142 tons. 
Weight of tender, in working order .. 86 tons. 
Water in tender a thee th Oe 9000 gallons. 
Fuel in tender 15 tons. 


The Chicago and North-Western Railway applied 
pulverised coal equipment to a four-coupled passenger 
engine of the 4-4-2 type. Comparison of performance 
with ordinary fuel and pulverised fuel showed 
13.1 per cent. higher evaporation, and 17.9 per cent. 
less total coal consumption, in spite of greater 
tonnage, as shown in Table No. II. The pulverised 
coal at this time had about 5 per cent. moisture, 
while preferably this should not exceed 2 per cent. 
The fuel is Kentucky unwashed screenings. When 
pulverised it averages 54 per cent. fixed carbon, 
36 per cent. volatile matter, 8 per cent. ash, 0.79 per 
cent. sulphur, 1.9 to 2.8 per cent. moisture, 13,964 
B.Th.U. Its fineness was such that 83 per cent. 
passed a 200-mesh sieve. 

This engine had three burners, but in the trip noted 
below, only two of them were used. Its three 3in. 
safety valves had to be replaced with 4in. valves, as 
the former could not take care of the pressure. The 
fireman regulated the fuel feed by means of a rheostat, 
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Fig. 8—TENDER BULKHEAD OF BRAZILIAN LOCOMOTIVE 


tons of coal annually. In view of the great amount 
of dust and fine coal that accumulates as waste in 
preparing this coal for the market, and in view also 
of the successful operation of a number of industrial 
plants using pulverised bituminous coal for their 
boilers, it was decided to build a large and powerful 





* No. I. appeared August 23rd. 





which controlled the speed of the screw conveyor. 
The temperatures averaged about 635 deg. Fah. for 
superheated steam, and 460 deg. Fah. for smoke-box 
gases. Dimensions of the engine and record of 
comparative performance on two round trips of 171 
miles, with an average speed of forty-five miles per 
hour, with pulverised fuel are given in Table II. 
With pulverised fuel, the_evaporation from and at 
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LOCOMOTIVES FITTED FOR BURNING PULVERISED COAL 




















Fig. 9—EIGHT-COUPLED GOODS ENGINE—DELAWARE AND HUDSON RAILROAD 

















Fig. }0—SIX-COUPLED PASSENGER ENGINE—CENTRAL RAILWAY OF BRAZIL 














Fig. 11—BOILER-HEAD OF DELAWARE AND HUDSON LOCOMOTIVE Fig. 12—B@ILER-HZAD OF BRAZILIAN LOCOMOTIV§ 
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212 deg. was 11.10 Ib., and the boiler efficiency was 
77 per cent. 





TaBte II; 
Pulwerised Coal P. Locomotive, Chicago and North- 
Western Railway, U.S.A. 
Type, simple .. Te ee ee 3 
Cylinders. . 20in. by 26in. 
Driving wheels 6ft. 9in. 
Fire-box .. 9ft. by 5}ft. 
Total heating surface 2771 sq. ft. 
Superheating surface 428 sq. ft. 
Boiler pressure hd min cas 
Tractive effort Gan es: ph: an ee 
Weight on drivers os etl ae 
Weight of engine .. 90 tons. 
Pulverised Hand- 

fuel. firing 
Kind of coal .. Screenings Lamp. 
Total time, hours .. 4.03 4.09 
Running time, hours 3.86 3.96 
Tonnage of train > gles) op 278 
Number of coaches ot ee oe ae ot ae 
Mileage 171 171 
Average draw- ‘bar pull .. 2711 2527 
H.P. per hour wal ee re 290.3 
Coal used while running --tons 3.815 3.787 
Water = gallons 8381 7350 
Coal per H.P. per hour.. Ib. 6.17 6.59 
Water per H.P. per hour Ib. 56.48 53.14 
Evaporation per lb. of coal.. Ib. 9.15 8.09 


Experiments with a six-coupled passenger engine of 
the 4-6-0 type were carried on for about a year in 
regular service by the New York Central Railroad. 
This engine had cylinders 22in. by 26in., driving 
wheels 5ft. 9in. diameter, 55 sq. ft. of grate, and 
carried 200 lb. pressure: It was equipped with a 
Schmitt superheater, and was rated at 31,000 lb. 
tractive effort. When working on pulverised coal 
the smoke-box temperature was from 425 to 490 deg. 
Fah., with corresponding fire-box temperature of 
2600 to 2850 deg. 

When using ordinary coal the engine had a blast-pipe 
5in. diameter, with an area of approximately 19.6 
sq. in. When converted for pulverised fuel this pipe 
was changed to one with a rectangular opening, 
5}in. by 8in., giving an area of about 44 sq. in. 
The back pressure was in this way reduced to from 
1 lb. to 3 Ib., as compared with 8 lb. to 11 Ib. with the 
smaller blast-pipe. This reduction more than com- 
pensated for the consumption of steam by the 
10-kilowatt turbo-generator which supplied current 
for the two motors operating the blower and conveyor. 
Evaporation from and at 212 deg. Fah. ranged from 
9} Ib. to 12} lb. of water per Ib. of coal. The rate of 
feed for the fuel ranged from 250 lb. to 1600 Ib. of coal 
per hour, being varied to meet the service requirements. 
There was a saving of about 15 per cent. in coal, as 
compared with hand-fired ordinary coal. No smoke, 
ash, cinder or sparks were produced, the only refuse 
being a hard slag which contained no combustible 
matter. 


One of the latest.developments. in pulverised fuel: 


for locomotives was the shipment, in°1917, of twelve 
American-built passenger engines to the Central 
Railway of Brazil, all equipped for burning this fuel> 
This was the first lot of a large number of engines 
covered by a contract made with the American 
Locomotive Company, and extending over a period of 
five years. Native coal is used. It is crushed, dried 
and pulverised by a plant installed at the main 
locomotive works of this railway at Barra do Pirahy, 
sixty-five miles from Rio de Janeiro, which supplies 
pulverised coal for both the locomotives and the 
stationary boilers. 

Brazil has great resources of @ semi-bituminous 
coal resembling lignite, but though this fuel has the 
good property of high content of carbon and volatile 
matter, it cannot be burned on ordinary grates. 
It is high in iron pyrites and sulphur, which combine 
with the ash to form a slag or clinker. This soon 
forms upon the grates a solid blanket which excludes 
the air, so that the fire is smothered. 


Taste III. 


American Built Pulverised Fuel Locomotives for the Central 
en of Brazil. 


Gauge 6ft. 3in. 
Type, simple, passenger. 4-6-0. 
Cylinders... . 21}in. by 28in. 
Driving wheels, diameter Sit. Sin. 
Wheel base, driving 12ft. 8in. 
Whee! base, engine ° os 24ft. 

Wheel base, engine and tender. .. 52ft. lin. 
Boiler, diameter .. ; 5ft. 44in. 
Tubes, fire; No. 191; diameter 

Tubes, rn ae No. 28; diameter 5 in. 

Tubes, length < > 14ft. 8in. 
Fire-box . Sonie's Tit. Gin. by 4ft. 
Working pressure... .. 175 Ib. 
Heating.surface, tubes 1441 sq. ft. 
Heating surface, flues 527 sq. ft. 
Heating surface, fire-box re 138 sq. ft. 
Heating surface, arch tubes a 17 sq. ft. 
Heating surface, total = 2123 sq. ft. 
Superheater surface 441 sq. ft. 
Grate surface . 30 sq. ft. 
Tractive effort, ‘maximum’ 28,300 Ib. 
Weight on bogie ° 24 tons. 
Weight on driving wheels 62 tons. 
Weight of engine in working order 86 tons. 
Weight of tender in — order 57 tons. 
Water in tender 4500 gallons. 
Fucl in tender 8} tons. 


The country has am senlette densities upon coal 
imported from England and the United States, more 
particularly the former, and this supply has been 
largely cut off by the lack of ships and general 
disturbance of shipping trade, due to war conditions. 
And the cost of the imported coal has gone up to 
over £8 per ton. Brazilian coal sent to the United 
States for experimental work was found: to make a 





very satisfactory fuel when pulverised. In this form 
it averages 34 to 58 per cent. fixed carbon, 14 to 28 
per cent. volatile matter, 2 to 8 per cent. moisture, 
3 to 9 per cent. sulphur, and 26 to 30 per cent. ash. 

The new locomotives for the Central Railway of 
Brazil, the Government-owned railway system, are 
six-coupled passenger engines of the 4-6-0 type, for 
lines of 5ft. 3in. gauge. One of them is shown in 
Fig. 10. Superheaters and fire-brick arches are used, 
and the tenders are of the American double-bogie 
pattern. Steam turbines operate the mechanism, 
and are arranged as shown in Fig. 8, which is a 
view of the tender bulkhead with all doors open. 
In the central top compartment is the constant-speed 
turbine driving the blower. In the lower left-hand 
compartment is the variable-speed turbine for driving 
the screw conveyor. At the bottom are the two hose 
pipes carrying the mixture of coal and air forward to 
the engine. Fig. 12 isa view of the boiler head before 
the cab was erected.. Beneath the footplate are the 
hose connections to the two mixers from which the 
fuel jets enter the furnace. The leading dimensions 
of these engines are given in Table III. 








RENEWABLE STAY HEADS FOR LOCOMOTIVE 
PIRE-BOXES. 


AN interesting, and what has undoubtedly proved to be 
an economical] and efficient method of repairing locomotive 
fire-box stays, has been the subject of experiments by 
Mr. Snelson, chief foreman boilermaker in the locomotive 
works at Crewe, and has been introduced by Mr. C. J. 




















Fig. 1 


Bowen, Cooke, C.B.E., M. Inst. C.E., chief mechanical 
engineer of the London and North-Western Railw ay 
Company. This device, for which a patent has been 
granted, is intended for renewing small or defective stay 
heads, and is very simple, consisting only of a special 
shaped steel head screwed into the shank of the original 
stay. Fig. 1 gives a plan and elevation of one of these 
heads ready for insertion, whilst Fig. 2 shows the head in 
position. 

In cases where it is applied, the small or defective stay 
head is hammered up in order completely to expand it in 
the hole. It is then centred, drilled, and tapped to a 
depth of about §in. from the front side of the plate. The 
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stay end and fire-box plate are then lightly skimmed up 
with a facing cutter. This facing cutter, which is equal in 
diameter to the patent head, is screwed into the tapped 
hole to ensure obtaining a face that is perfectly true with 
the hole. This operation completes the process of 
preparing the stay for the new head. A thin copper washer 
is inserted between the face of the patent head and the 
copper stay, the head then being tightly screwed in by 
means of a wrench on the square end. 

This idea is particularly opportune, coming as it does at 
a time when, owing to the phenomenal demand for copper 
for munitions, the Government has found it necessary to 
curtail the supply of this-valuable metal for fire-box work: 

A frequent cause of the renewing of fire-box plates or 
parts thereof is the enlargement of stay. holes, which 





steadily increase in diameter from the original lin. or 
1*/,,in. up to 17/,,in. or 1}in., through periodical renewal, 
made necessary by small or burnt heads, and by leakages, 
&e. It will ba generally admitted that the above sizes, 
i.e., 17/,gin. or l}in.,are far too large for good working 
results. Stays of these dimensions are more rigid than 
is good for the fire-box plates, hence the holes rapidly 
deteriorate, small cracks developing from the side of the 
hole, and leakages, &c., becoming frequent. 

A further great disadvantage of the large copper stay is 
that of cost, a stay ljin. diameter being approximate], 
double the weight of the original stay at lin. diameter ; 
hence from an economical] as well as a working standpoint. 
it is inadvisable to insert large stays in locomotive boiler 
fire-boxes. Therefore, any device that will lengthen thi 
life of the stay in its smaller sizes should meet with a 
hearty welcome, for it not only means a considerable 
saving of expensive metal in the stays themselves, but alsv 
an extended life of the fire-box plates. Such advantages 
may be legitimately claimed for this head, for instead oi 
having to renew the original stay when the head is burnt 
away, or otherwise defective, as has been necessary in thx 
past, the stay can be repaired and made sound again by 
introducing a new head by the method shown, and it 
the work is carefully done and well proportioned, i.e. 
the size of the new head balancing well with the size 
of the stay, then there is no reason why the second life 
of the stay should not equal, if not exceed its first life, for 
those parts of the fire-box where small stay heads are most 
common are usually immune from fractured stays. 

It is a well-known fact that-more often than not the 
outer steel wrapper plate is in good condition when the 
inner fire-box requires renewing; yet there is one great 
difficulty in the way of leaving this wrapper plate intact 
when renewing the inner fire-box, and that is the consider. 

















Fig, 3 


able number of large stay holes in the lower part of the 
fire-box, stay holes of such dimensions that it would be 
folly to start a new fire-box out on its journey with ‘its 
life heavily mortgaged by the large stays introduced ; 
hence the outer plate is frequently either wholly or 
partially renewed, even though its general condition may 
be very little*below that of a new plate. The introduction 
of these renewable heads will make such cases far less 
frequent, the stays being kept down to such dimensions 
as will not be out of harmony with the introduction of a 
new inner fire-box when necessary, and thus an important 
economy will be secured. 

Another advantage that is peculiarly appropriate. in 
these days, when such enormous demands are being made 
on the haulage power of English railways, is that of an 
extended life of many engines after each general ‘repair. 
Whilst the condition of the boiler is not the, only. factor 
that determines the period which an engine is able to run 
without going into the repair shops for general’ repairs, it 
plays a very important part, and frequently it is necessary 
to withdraw engines from service for boiler repairs, although 
the remainder of the engine is in fair condition and capable 
of giving a few months more work without overhauling. 

In the past the custom adopted in the engine sheds, in 
regard to defective stays situated below the level of the 
engine frame, has been to replace them with “ steam-tight 
stays,” which are riveted over at one end only, i.e., in the 
fire-box. As there is an objection, however, to the insertion 
of many of these stays in a cluster, their application has 
been limited, many cases arising in which it was found 
necessary to send the engine into the repair shops to have 
the boiler lifted out of the frame for the necessary fire-box 
repairs. The introduction of these new heads, however, 
makes the repairs of such boilers possible in situation, thus 
lengthening its life until such time as the condition of the 
engine demands a general repair. 

Thiee or four actual examples will suffice to-justify this 
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claim for an extended period of running between each 
general repair. 

No. 1. A small side tank engine working in a very bad 
district from a boiler standpoint, the feed-water causing 
considerable trouble in the form of leaky stays, &c., was 
stopped by the boiler inspector on account of defective 
stay heads on the fire-box sides. Many of these stay heads 
were so badly wasted that it was absolutely essential they 
should be renewed, yet their number was well above the 
maximum allowed for steam-tight stays, whilst their 
situation was such that it was impossible to replace them 
with ordinary stays without dismantling the engine, and 
lifting the boiler out of the frame, although the condition 
of the other parts of the engine was such that the shed 
foreman anticipated getting several months more work 
out of it before a general repair was necessary. The 
introduction of these patent heads made it possible to 
repair the boiler in situ ; forty-seven of them were inserted 
and the engine set to work again after only a short stoppage. 
Since then it has been very heavily worked, being double 
manned, and when it was stopped for gensral repairs about 
nine months later, the heads were in very good condition, 
and, what is more, no trouble had been experienced with 
them, a fact which speaks volumes for their efficiency. 
Tne upper view of Fig. 3 is reproduced from a photo- 
graph of one of these heads taken out of this engine after 
working nine months. 





No. 2. In another case, forty-four renewable heads were |. 


inserted in a medium sized passenger engine, and six 
months later, when it was found necessary to send this 
engine into the repair shops for genera] repairs, these heads 
were in such excellent condition, being very little different 
from the day they were put in, that it was decided not to 
take them out, and when the necessary repairs had beén 
carried out the engine was put into service again with the 
heads undisturbed. This engine has now worked another 
four months, and the heads are all that could be desired, 
there being a total absence of leakages, &c., so common 
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with ordinary stays, a testimony that they are not only 
capable of doing the work for which they were designed, 
namely, to run the fire-box until a general repair was 
necessary, but.even to exceed this, as they haye done 
already in this case, the engine having worked four months 
since the above-mentioned general repair, or ten months 
since the heads were put in, and they are all in good 
condition. 

No. 3. The heads have also been given a trial in several 
of the London and North-Western Railway Company’s 
large passenger engines. Fifty-one were put in the fire-box 
sides of one of these engines as it passed through the shop 
for repairs, thus avoiding lifting the boiler out of the frame, 
and when examined after eight months’ work they were 
found in good condition, no trouble having been experienced 
with any one of them. 

No. 4. Fig. 4 shows the fire-box sides of a large side tank 
passenger engine, and indicates the position of forty-one 
new heads. They were inserted in August, 1917, thus 
avoiding dismantling the engine, taking tanks, &c., off, 
and, although they are in the direct path of the gases as 
they sweep round the end of the brick arch, and con- 
sequently subject to a very fierce heat, none of them have 
given the least trouble since they were put in. 

The advantages of the head already referred to may be 
supplemented by others equally as important ; forexample, 
&® comparison between the cost of renewing an ordinary 
stay, and inserting one of these patent heads, shows a 
decided saving in favour of the patent head, a saving that 
will be increased by the fact that. the cheaper method will 
be less frequently required than the more costly one. 

It is also claimed that a saving will be effected in the 
form of labour required to keep the fire-box in good working 
order, for, as we have already observed, large stays, being 
too rigid, are a constant source of trouble.- The stay being 
too rigid to allow freedom for expansion and contraction, 
damages the stay hole, thus setting up leakages and cracks, 
failings that require considerable attention to keep the 
fire-box in anything like fair working order, so that whilst 


! - 
considered by themselves, 


, they must represent a 
considerable sum when estimated on one year’s work for 
the whole of a system. os Ping 

Considered from the standpoint of strength, it may be 
thought that the repaired stay will not be strong enough 
to withstand the various stresses set up in the fire-box; 
but such is not the case, as will be seen from the following 
results of fracture tests carried out in the testing depart- 
ment at Crewe. 


Fracture Tests of Patent Stay Heads. 





Efficiency of repaired stay 
compared with original stay. 


Same lin. | lysin. 
diameter., diameter. diameter. 


<Syt Breaking 
Description load. 
and result, 





Reference } 
number. 


| | Pe 
|Actual sq. in. 
| 
: | Tons. 
lin. copper stay) 
riveted at both) | 
ends. Stay) | | 
oo in centre | 8.5 | 15.18) 
in. copper stay) | 
fitted with 
patent head }in.| 
diameter. Stay 
broke at bottom! 
of screwed hole | 
2 Iysin. copper 
stay riveted at) 
both ends. Stay} 
broke in centre | 
lyein. copper) 
stay fitted with) 
patent head sin. 
ia. Stripped 
thread of stay in) 
pees ad plate and 
broke shank of 
patent head .. 7. 
lyin. copper 
stay fitted with) | 
patent head }in. 
diameter. Stay | 
broke at the bot- | 
tom of screwed 
ee 
3 ljin. copper stay) 
| riveted at both) | 
ends. Stay broke) 
in centre .. .. 
A ILtin. copper stay, 
fitted with 
patent head 8in.! 
diameter. Stay 
broke at the bot- 
tom of screwed! 
hole .. s 





| Tons. | Per cent. Percent. Per cent. 





_ 


81.4 81.4 


2B 


92 


15.34 


15.02) — = Sa 


11.43 15.36 


| 


It will readily be seen from the above data that there 
is a good factor of safety even on the smaller stays, 
e.g., @ lin. stay fitted with patent head in a boiler working 
at 150 lb. pressure per square inch has a factor of safety 
between 6.5 and 7 when the stays are pitched 4in. apart, 
whilst on stays 1%/,,in. and l}in. diameter and upwards, 
the net section of the repaired stay is greater and con- 
sequently stronger than the original lin. or 1*/,,in. stay, 
whilst the drilling of the larger stays will have a tendency 
to improve them, rather than the contrary, by making 
them more flexible. 

In the test marked 3A we see that a l}in. stay fitted 
with a patent head, gin. diameter, sustained a load of 
11.43 tons before fracturing, equivalent to 134.5 per cent. 
of the strength of a solid stay lin. diameter, or 112 per 
cent. of a 11/,,in. stay. Pitched 4in. apart in a boiler 
working at 200 lb. pressure, the approximate load supported 
by this stay would be 2900 lb. These figures give us a much 
higher factor of safety than is customary in boiler work, 
even assuming that the whole of the load bearing on the 
area supported by one stay is transmitted to the stay. 

The question of durability, upon. which the success or 
failure of the new method depends, remains to be con- 
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sidered. Obviously, all the advantages possessed by the 
new device will be nullified if the head fails to withstand 
the fierce action of the fire. Experience shows that the 
head stands up exceedingly well to the severe conditions 
it has to meet. 

Any doubt in this direction should be dispelled by the 
following examples. Up to the present time between 700 
and 800 of these patent heads have been inserted in different 
classes of loco-stationary and ordinary locomotive boilers, 
and in no case has any trouble bsen experienced through 
the head’ burning or wasting away. In one case twenty-one 
of these heads were put in the fire-box sides of a loco- 
stationary boiler in December, 1916; since then it has 
worked continuously night and day, week-ends and 
holidays excepted, and up to the present time not 
one head has given the slightest trouble. Early in 
October, 1917, this boiler was stopped for cleaning, &c., 
and advantage was taken of this stoppage to take one of 
the heads out for inspection purposes, when it was found 
to be in excellent condition. In outline the form of the 
head was practically unchanged, even the square portion 
being in such good condition that it was used to withdraw 
the head, as it had been used ten months before to insert 
it, whilst the threads were a clear indication of the firm 
grip the head had on the stay. The copper liner that had 
been threaded on the head was intact, though as firmly 
secured to the face of the head as if it had been soldered 
or sweated on, whilst the copper plate underneath the 





these items of saving effected may appear small when 


head was in splendid condition, there being a total absence 





' of that wastage, &c., that is so frequently found under and 


around the ordinary stay head. - 

Another case that appears to be a very good example of 
the durability of these heads is illustrated by Fig. 5. 
This is a very interesting example on account of the rapid 
deterioration of the fire-box sides and stay heads in the 
particular part of the fire-box where these heads were 
fitted. When the boiler was only two years old, many of 
the stay heads in the bottom corners of the fire-box, fire- 
hole end, were wasted badly, a number of them being 
completely eaten away. The plates also in the same area 
showed signs of wastage, but not sufficient to necessitate 
patching. As this was a suitable case for the adoption 
of these renewable heads, fourteen of them were fitted 
and the boiler set to work again. Nine months later, 
during which period the boiler had been heavily worked, 
it was necessary to stop the boiler for repairs; the side 
plates of the fire-box in the area already referred to had 
wasted so badly as to necessitate renewal of parts thereof, 
the defective plate only being approximately 4in. thick in 
one or two places between the stays. 

The ordinary stay heads in the same area had wasted 
away to such an extent as to necessitate renewal, and yet 
the new heads subject to the same adverse conditions were 
practically unchanged, owing, it is supposed, to the fact 
that whilst the softer metal, copper of which the plates and 
ordinary stays consisted, could not resist the deteriorative 
conditions to which they were subject, the much harder 
steel head, assisted by the hardening effects of the 
mechanical treatment of the drop-hammer, successfully 
resisted those adverse influences, a remarkable example of 
their value as considered from the standpoint of durability. 

The lower eiew in Fig. 3 is from a photograph of one of 
these heads taken out of the right-hand bottom corner of 
the fire-box when the boiler was stopped for repairs after 
the heads had been in nine months. 

As this is an exceptional case, renewal of parts of the 
fire-box sides being necessitated at a very early stage in 
the life of the fire-box, it will perhaps be of interest to 
mention that this boiler supplies steam for one of the mills 
in the forge, and, of course, works night and day. On the 
other hand, however, it will haveshortstoppages orintervals 
during meal hours, or waiting for heats, &c., during which 
time the fire would probably be banked under the fire-hole, 
a fact that has probably contributed among other influences 
to the rapid deterioration of the fire-box sides in these two 
bottom corners. 








THE GERMAN LOCOMOTIVE INDUSTRY. 





Mr. Rupotr Dirces, general secretary of the German 
Locomotive Building Union, has been writing pretty freely 
of late in the German papers about the post-war prospects 
of the German locomotive industry. He is at opinion 
that employment will be very satisfactory, but he does 
not think as erroneously assumed in many quarters, 
that the maximum productive capacity will be attained ; 
he estimates that the production ot the nineteen south and 
north German factories will exceed by far 4000 locomotives, 
with a total weight of considerably more than 200,000 tons. 
He bases his belief on the following facts :—-Prior to 
the war about one-fourth of the output of large and small 
engines was exported ; at present this is all available for 
filling home orders, so that more locomotives are now at 
the disposal of the home railways, field and military 
railways, than was the case in peace times; the difficulties 
experienced in connection with transport and traffic are 
due more to lack of coal than of engines, although 
several thousand engines have been sent to neutrals, to 
the Allies of the Central Powers, and to occupied terri- 
tories. Most of them will return more or less uniniured 
from the different military fronts, &c., and will be sold 
to building contractors, large factories, and small branch 
railway line companies. Taere will thus be a consider- 
able demand for small locomotives at home ; the broken 
trade relations with the leading markets of the world, 
however, will only be restored after overcoming many 
difficulties, which will take some years to do. The 
falling off-of export orders, and the smaller demand for 
small type engines, will be temporarily compensated for 
by an increased home demand; but this will soon dwindle, 
as expenses after the war will have to be curtailed to the 
utmost, and many firms will repair their old engines 
instead of buying new ones. Furthermore, supplies of 
raw materials will not be so easily obtained ; still, there 
are considerable stocks available yet in various available 
markets, and the many workmen returning to normal lite 
from the front will enable them to be dealt with in the old 
and recently established factories—-amongst the latter 
we may mention that of the A.E.G. at Henningsdorf— 
so that there will be no lack of locomotives in Germany. 








In a paper dealing with fuel oil as a coal substitute, 
Mr. Ernest H. Peabody, consulting engineer, of the Bab- 
cock and Wilcox Co., New York, points out that a coal 
fire in the hands of a lazy or incompetent fireman may fall 
far below the desired standards of excellence : but it can 
only reach a certain minimum level of efficiency, and then 
will go out.. With oil there is no limit to the possible 
wastefulness that may exist. Give it poor burners, im- 
proper furnace conditions or not enougn draught, and it 
will waste itself away, but never give up. It 1s approxi- 
mately true that 1 lb. of oil equals 14 lb. of coal in actual 
steam-making results. Generally speaking, one oil burner 
will be required for, say, 350 to 400 boiler h.p., and 
one fireman can attend to about ten burners. Keliable 
tests with oil fuel have shown that the boiler efficiency 
(i.e., the percentage of heat units in the oil which is actually 
absorbed by the steam leaving the boiler) may be as high 
as 83 to 84 per cent., althougn.78 to 80 per cent. may be 
considered as good work, or even 75 per cent. in regular 
operating conditions.. With coal fuel, while reports have 
been published by some authorities showing over 80 per 
cent., Mr. Peabody believes that such high results can 
only be obtained with very large boiler units and the most 
efficient mechanical stokers. Certain it is, he says, thet 
in hand-fired plants 75 per cent. is about the maximum, 
while 65 per cent. may be considered good average work. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
correspondents.) 





s of our 





EMPLOYERS AND EMPLOYED. 


Sitr,—The following letter was sent to the Editor of U'he Times 
on August 22nd and was returned by him. I am now sending it 
to you as it appears to me that when a paper of the authority of 
Tiz Times makes statements of the character referred to it is 
due to the class against which those strictures are made to put 
forward the other side of the case with the least possible delay, 
and this is the more important because The Times article is 
reprinted in several evening papers, and has caused a good deal 
of adverse comment : : 

Sir,—In your leading article to-day you are guilty of a very 
grave injustice to employers, which is none the less serious 
because no doubt unintentional. You say :— 

“* They are only doing what employers and employed in 
other industries and other districts have done over and over 
again during the war. It seems that these people cannot 
get out of their old groove. . . . The story is always 
the same in its genera! features. The men make some 
demand ; it is refused; negotiations are carried on and 
haggling ensues ; some Government Department is called in 
or intervenes.” 

With regard to the ‘‘ old groove” it is because the highly 
specialised profession of the employment of labour has been 
entirely taken out of its old grooves—in which the wheels ran 
with eomparative smoothness—and placed upon the hi!ly ground 
of excessive Government control that the conditions you refer 
to arise. Do the public realise that employers to-day have 
become so many clerks whose sole duty it is to register the decrees 
of the officials who control them ; that they are not allowed to 
make arrangements with their own workpeople, or even settle 
minor difficulties and injustices ? Should they do so they are 
instantly and severely “‘ called over the coals,” their settlements 
are over-ridden, and any increased payments which such settle- 
ments involve—as they always do—are treated as voluntary 
payments, and disallowed in the consideration of excess profits. 

Under these circumstances what can employers do but decline 
every demand, however reasonable and fair it may be, and leave 
it to be dealt with by the cumbrous and tardy system of arbitra- 
tion which has been set up, and which frequently results in dis- 
~atisfaction to both parties? If at the outset employers 
individually, or, where necessary, through their organisations, 
had been left to deal with their workpeople also individually or 
through their trades unions, and the Government had confined 
itself to supporting decisions thus arrived at, the whole aspect of 
the labour world to-day would have been different. Hundreds 
ot millions would have been saved to the country, and this 
without injustice or hardship to the workers, as the cost of living, 
which is one of the principal causes of unrest, would have been 
materially less. Instead of this the Government has played 
into the hands of the worst elements in labour, who have not 
only flouted the employers, but their own trade union organisa- 
tions, and have now reached the stage when they are in direct 
and open warfare with the Government. 

The best employers and the best representatives of Jabour in 
the country have been trying for months to improve their 
routual relations, but their efforts are largely stultified by the 
conditions under which employment has to be carried on. The 
seriousness of the present situation is admitted by all who know 
anything about labour conditions, but for goodness’ sake do not 
try and fasten the blame upon those who are the innocent 
victims of a machine system in which they are enmeshed. 

I think there is a great deal to be said for your suggestion to 
trust the workers and put them on their honour, but it is incom- 
plete unless you aecord the same confidence to employers. If 
such a course could be followed it would provide healing for most 
of the wounds from which industrial life is suffering, and which 
are not confined to any one class. 

E. W. PEerrer. 


Yeovil. 





HIGH-PRESSURE STEAM. 


Sir,—I was greatly surprised to find from a perusal of 
Mr. Frank B. Aspinall’s letter, which appears in your issue of 
August 23rd_ that he placed the Saturated v. Superheated Steam 
controversy in the same category as the Simple v. Compound 
Engine. 

I quite agree with nearly all Mr. Aspinall has to say about 
steam. My quarrel is not with the quality of fluid used in the 
cylinders of the locomotive, but with the method of using it 
when seeking to increase the power of the engine. Given equal 
steam conditions, surely the latter controversy should be dealt 
with separately. My contention is that it is practicable to 
double the cylinder capacity of all locomotive engines, that the 
volume of steam now allowed for the simple engine when 
calculating the tractive effort can be reduced by one-half, at the 
same time retaining the same tractive effort, and that the 
driver can at all times make use of this tractive effort in ordinary 
every-day work should necessity arise. 

If Mr. Aspinall will be good enough to point out—as clearly 
as he has done the steam question—how I am deceiving myself 
or misleading others into the belief that locomotive engineers 
have at their disposal the type of locomotive they have been 
seeking for the past sixty years, I will be prepared to modify 
my views. JouN RIEKIE. 

Brockley, S.E. 4, August 24th. 


A WHITLEY SCHEME WEAKNESS ? 

Sir,—As an engineer and a student of reconstruction, I was 
interested to read the views of your Sheffield correspondent, as 
expressed under the above heading, in your issue of August 16th. 
Briefly expressed, his point is that the complete omission of the 
technically trained or executive section of industry constitutes 
a weakness in the scheme of Whitley Councils. 

It may be of interest to recall that in the early days of the 
consideration of the reconstruction of industry, a very able 
memorandum on the industrial situation after the war was 
issued by the Garton Foundation—October, 1916. This 
admirably conceived and finely worded document classified 
those engaged in industry under the headings ‘ Labour, 
Management and Capital.’ The whole of what is now known 
as the Whitley Councils was outlined, and the scheme of National 
Cauneils, District Councils, and Works Councils for each 


industry was dealt with. 
There can be no doubt that the Whitley Committee, which 
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issued its interim report in March, 1917, took the whole of its 
ideas, in many instances almost word for word, from the Garton 
Memorandum, but with the following curious alteration :— 
While the management or executive side of industry played a 
leading part in the Garton scheme, it is completely omitted in 
the Whitley proposals, which are solely confined to Capital and 
Labour in the form of employers’ federations or trade unions. 
This extraordinary attitude of mind can only be explained by 
the strong trade union element embodied in the Whitley 
Committee, and there is little doubt that the omission was 
deliberate and of set purpose, The result is, that the most 
vital matters affecting the engineering industry—and, of course, 
all other industries—are to be discussed between Capital and 
Labour entirely, without reference to those whose brains alone 
have made the existence of the industry possible. The whole 
situation is, in fact, one that could only have been conceived by 
a Government Committee. There is, however, a moral to be 
drawn. Technical men of whatever grade and however employed 
must no longer hold themselves aloof from organisation. The 
very existence of the engineering profession is at stake, and the 
Institutions cannot help us in this matter by reason of their 
constitution, however willing they may be. Technical engineers 
—as distinct from those manual workers who have usurped the 
title of engineer—must be in a position to take concerted action 
where the interests of the whole industry demand it, as in the 
case of the proposed Whitley Councils, and the only possible 
method is through the formation of a strong trade union. 
August 26th. DeEsien, 








THE VALUE OF PEAT FUEL FOR THE 
GENERATION OF STEAM. 
* Neo, XI.* 
PART III. 
THe PortaBLE Borer TRIALS. 

The second series of trials were carried out on a boiler 
of the portable locomotive type, which was used to supply 
steam to a single-cylinder engine of about 30 horse-power. f 
A longitudinal section of this boiler is given in Fig. 8. 
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Results of Trials 83, 84, and 85, 
Tasie IX. 
Fwd SL ae a WY ae BA y 85 
oisture per cent. in pea Py . ope 19,2 
Gross calorific value, B.Th.U. 
RN in go? ne a6, hae 7570 7710 
Equivalent evaporation per 
ee. SR er ee ee 21 802 1054 
Peat fired per square foot of 
grate per hour, lb. Ne! ree 37.9 
Draughtinstack,inches .... 0.11 .. 0.14 0.22 
Equivalent evaporation fro 
and at 212 deg. Fah. per lb. 
a “a aes, © ere Fy | 3.09 


Quality of Peat.—It will be seen by this table that there 
was little variation in the quality of the peat. 

Change of Rate of Working.—The rate of evaporation 
was changed for each trial, and the increased rate of firing 
was accompanied by an increase in the draught, and 
decrease in the evaporation per Ib. of fuel. 

Change of Regulation of Air Supply.—For the supply 
of air over the bars, small holes in the fire-door were 
provided by the makers of the boiler. So high, however, 
was the carbon monoxide content of the flue gas—in spite 
of an extremely thin fuel bed—that during trials 83 and 84 
the fire-door was opened a little to admit air, in order to 
burn this gas more completely. During trial 85, it was 
found impossible to carry the load with an open fire-door, 
so during that trial the fire-door itself was kept closed, 
and air admitted above the bars only through the smal) 
holes in the door. 


TABLE X. 

ee ae ee ek. 00 83 84 85 
Per cent. by volume :-— 

Oe cs se Sad) wa ah 10.0 .. 10.5 .. 12.6 

co .. 1.4 1.6 4.7 

0» cil 9.0 So .. 40 

Me sei Aen See, pe: ee ee Ce". TET 
Lb, dry flue gas pet Ib. carbon 21.9 20.8 14.5 
Flue gas temperature, deg. Fah. 690 690 750 
Heat loss per cent. of energy in 7 

fuel fired :— 

Total heat of the dry flue gas 26.4, 37.9 13.7 

Unburnt carbon monoxide .. 32 7.4 16.1 

Total loss in dry flue gas 26.1 25.3 29.8 


Composition of, and Losses due to, Flue Gas.—The most 


Furnace and Grate.—The boiler is internally-fired, that | striking feature of the flue gas composition—Table X.—is 


————_ 


PLAN OF FIRE BAR 
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Fig. 8—PORTABLE LOCOMOTIVE TYPE 


is to say, the combustion chamber is surrounded by water- 
cooled heating surface on all sides, except the base,.which 
is occupied by the fire-bars, which are of the straight type, 
with }in. air space. 

Heating Surface.—The heating surface is made up of 
the fire-box walls, 40 = 2}in. tubes, and the tube plates. 
The greatest rate of heat transmission takes place through 
the fire-box walls, which are exposed to the radiation of 
the burning fuck: 

Possibility of Air Leaks.—The possibility of air diluting 
the products of combustion in this type of boiler is reduced 
toa minimum, since the only mode of entrance is through 
the grate bars and fire-door. 

Radiation.—The boiler is covered with non-conducting 
material over its cylindrical portion only, the remainder 
being left exposed. 

Feed Water.—The boiler is supplied with three distinct 
pieces of apparatus for water supply ; a hand pump, an 
exhaust steam injector, and a feed pump operated by an 
excentric, keyed to the crank shaft of the engine; the 
latter only was used during the trials. 

Draught.—An exhaust steam nozzle is provided to 
induce a draught ; but since the boiler smoke stack was 
connected to a high chimney, the nozzle was unnecessary, 
and natural draught only was used for these trials. 

Firing.—The firing was carried out by hand. 

A summary of the leading particulars of the boiler is as 
follows :— 





Heating surface (fire-box) oa sq. ft. 
eS u LS ee *e 
- (smoke-box, tube plate) .. ee 
Total heating surface Re 6 
| er rs ree ee 3ft. 
Length of grate A A. ee Sit. 
eee ee eee 9 sq. ft 
Ratio, heating surface to grate surface s4 
Approximate width of air spaces between 
0 Re Se ee oe tin. 
Grate area occupied by air space, per cent. of 
ee eae fee ee ee eee S| 
Capacity of steam space, cubic feet 15 
Capacity of water space, cubic feet sip, la 
Working pressure, lb. per sq. in. . 100 





* No. IL. appeared August 23rd. 


+ This locomobile was supplied by Messrs. Munktells, of Eskilstuna, 
Sweden, to furnish power at the Government peat bog, Alfred, Ont. 
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the very high carbon monoxide content, and this, it will 
be seen, is especially high for trial 85, during which very 
little air was admitted above the fuel bed. The total dry 
flue gas losses for the first two trials compare favourably 
with the same loss for this fuel when burnt under 
the water-tube boiler, in which the total losses were 
27.8, 25.5 and 26.7 per cent. tively ; while 
that for trial 85 is not so high as- might at first be 
expected from a gas containing 4.7 per cent. carbon 
monoxide, which is equivalent to a heating value 
of 15 B.Th.U. per cubic foot of flue gas. The high 
percentage of carbon monoxide obtained from this boiler 
is to be attributed to the small water-cooled fire-box, 
which arrests the combustion of the burning gases. 

On referring to the heat balance sheet—Table XI.—it 
will be seen that the boiler efficiency for tria] 85 was much 
lower than those efficiencies for the two previous trials ; 
and one obvious reason for this is, that the total dry flue 
gas losses were largest for this trial, due to incomplete 
combustion of the carbon monoxide, thus increasing the 
heat loss to a greater extent than it was reduced by 
decreasing the air supply per unit weight of fuel. 


Taste XI.—Heat Balance. 


83 oe 84 85 

Heat used for steam generation 48.8 .. 48.0 .. 38.9 
Loss due to total heat of the dry 

fine gases .. .. .- »- 18.9 Ease ras. UBet 
Loss due to total heat of super- 
heated steam leaving with 

oe a ae ee eee Garren 10.0 
Toss due to unconsumed com- 

bustible :-— 

(a) Unburntcarbon monoxide 7.2 .. 7.4 16.1 
(6) Combustible in ash and 

SG. ows 265 45. be. Soe 0.5 0.4 
Heat loss due to radiation and 

unaccounted for Pe 16.3 20.9 

Total heat in fuel as fired - 100.0 .. 100.0 .. 100.0 


The loss in efficiency for trial 85, however, is only 
partially explained by the total dry flue gas loss, and the 
only remaining loss which is materially greater for this 
trial is that due to ‘‘ radiation and unaccounted for.” 

If the radiation loss be considered, it will be seen that, 
since the boiler is internally fired, all the heat lost by 
radiation must by conduction, from the steam of 
water, through the shell, ~ 
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Since the steam and water temperatures were approxi- 
mately the same for the series of tests, the radiation rate 
for all three tests must have been approximately the same ; 
and for the trials in which the rate of steaming was smallest 
the loss of heat by radiation expressed as a percentage of 
the heat generated was greatest. 

For trial 85, therefore, the percentage of radiation loss 
was least,:so that the increase in the “radiation and 
unaccounted for’ loss must be due solely to the ‘ un- 
accounted for” loss, which means that the flue gas 
contained unburned gases which were undetected by gas 
analysis. 

la Due to Combustible in Ash and Refuse.—In the heat 
balance sheet it will be noticed that the loss due to this 
cause is extremely small, which shows the fire-bar supplied 
by the makers to be admirably suited for this fuel. Al] 
the ash passed through the grate very easily, and it was 
unnecessary to clean the fires at all during these trials. 


'aBLE XI1.—A bstracts of Results of Boiler Trials 71, 72, 73, 83, 
84, 85. 
Water-tube Fire-tube 
boiler. bofler, 
Hes 71 72| 73 83 | 84 | 85 


owisdinaeentieaetanal 
Number of trial 





Net calorific value of fuel as fired, | 

(8.3 €° >) eae 7490 7490/6990 7130/6970 7110 
Peat fired perhour.. .. .. .. .| 476 586) 569 160 214 341 
Peat fired per square foot of grate | | 

surface perhour .. .. .. .. Ib./20.515.515.017.7'23.837.9 
Equivalent evaporation per hour from | 

and at.212 deg. Fah. .. .. .. 4b./1950.2322/2250 621) 8021054 
Equivalent evaporation per hour per} 

square foot of heating surface .. Ib,/2.88'3.43/3.32 2.893.738 4.9 
Lb. of dry flue gas per Ib. of peat... ..|12.4 9.8/11.1 9.8 9.1 6.5 
Temperature in flue leaving boiler. dez. 

‘ah 


e: 





a ch ad de we. 66 24." oof 20] 2OGN 2201 G00: 600) T50 
Equivalent evaportaion from and at | 
212 dee, Fah. per lb. of peat as fired, Ib.|4.103.963.95 3.893.743.09 
Thermal efficiency of boiler furnace and 
grate, hased on the net calorific value, 
per cent. co oe ce Cee o (OS. 1/51. 8/54. 8152.9152. 1142.2 








General Remarks.—Table XII. has been prepared in 

order to compare the results obtained from the trials with 
the water-tube and fire-tube boilers respectively. From 
this table it will be seen that if trial 85 be excluded, the 
efficiencies of the remaining five trials do not vary by more 
than 3} per cent., and also that the performance of the 
smaller fire-tubs boiler compares very favourably with that 
of the larger water-tube boiler at low rates of steaming. 
The performance at full load—Trial 85—of the fire-tube 
boiler was very poor, and was due to the escape of unburnt 
gases, the result of having too small a fire-box. 
‘= The provision of a larger and more suitable fire-box 
would undoubtedly improve the economical working of 
this boiler; but as such a change would interfere with its 
essential qualities of portability and compactness, it is 
unlikely that it would prove practicable. 


PART IV. 
SUPPLEMENTARY TRIAL (No. 115). 


A boiler trial of short duration was conducted on 
December 18th, 1916, in order to determine the total 
combustible gases present in the flue gas, when burning 
peat. 


3 
OCTOBER S™ 1915 


Trial No. 84. 


“ 
Tre Encincer” 


Fig. 10 


In the previous trials the flue gas analysis apparatus 
was equipped only for the detection of carbon monoxide ; 
but in this subsequent trial, arrangements were made— 
in analysing the flue gases—to determine the total 
combustible gases present : which was calculated on the 





assumption that they were made up, entirely of carbon | due to unburnt carbon monoxide 


monoxide, methane and hydrogen. 

The trial lasted for 2} hours, during which 1358 Ib. 
of peat were burnt, and was carried out on the Babcock 
and Wilcox boiler, provided with the same grate bars and 
grate area as for trial No. 71. 

The peat used was manufactured at Alfred, Ont., 


(Q) CARBON DIOXIDE 
IN FLUE GAS 


ORAUGHT iN 
SMOKE 80X 
OF 


1PM. 


represents only about 
two-thirds of the total loss due to the escape of combustible 
gases. Based on these results, use will be made of the 
approximation that the loss due to the unmeasured 
incombustible gases during trials 71, 72, 73, 83, 84 and 85, 
was in each case equal to one-half of the measured loss due 
to carbon monoxide, the unaccounted for losses would 
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Trial No. 83. 


Swain Sc. 


Fig. 9 


and contained 19.1 per cent. of moisture, and 4.8 per cent. 
of ash; the gross calorific value being estimated at 
7670 B.Th.U. per Ib. 

Seven samples of gas were taken, each over a period of 
twenty minutes. 

The full results of each analysis are appended— 
Table XIV.—and the percentage of heat in the original 


8 
POUNDS OF PEAT FIRED 


ORAUGHT /N 





peat fired which remained latent as combustible gases is 


calculated on the assumption that for every 100-Ib. of- 


carbon present in the peat fired, 98 Ib. are present in the 
flue gas. : 
An examination of Table XIV. will show that the loss 


then be reduced from 12.0 per cent., 14.7 per cent., and 
10.9 per cent., to 10.1 per cent., 12.0 per cent. and 
8.5 per cent. for those trials carried out on the water-tube 
boiler. These “figures, while still high, are not so 
conspicuously high as before. 

In applying=the same assumption to the trials on the 
fire-tube boiler, the unaccounted for losses are reduced 


: 


é 


WATER EVAPORATED 


OF FUEL FIRED 


1RM. 2 
OCTOBER 1918 
Trial No. 85. 
Swain Se. 
Fig. 11 


from 15.1 per cent.; 16.3 per cent., and 20.9 per cent., 
to 11.5 per cent., 12.6 per cent., and 12.9 per cent. 
respectively, which are much more uniform. The 
percentages of heat in the peat fired which remains unused 
in the form of combustible gases may be estimated as 
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, 8.1, and 7.2 for trials 71, 72 and 73, while for trials 
83, $4 and 85, ‘they are probably 10.8, 11.1 and 24.2 
respectively. 


TaBLE XIV.—G@as Analyses for Trial 115. 
































Sample Number. ‘ 3. =, t 5 6. 7. |Aver- 
age. 
Per cent. by volume : GEE EH at: 
Carbon dioxide 9.610.2 9.6 11.3 11.1 |10.8 {11.6 10.6 
Oxygen 10. 2 9. ; 9.2 | 7.9 | 8.2 | 8.8 | 7.6 | 8.8 
Carton monoxide =F 7 | 0.8 0.9 1.2/1.5 | 0.7 | 1.2 | 1.0 
Methane ».09 0.07 0.05 0. 15) 0.15) 0.00) 0.12) 0.09 
Hydrogen .. 0.17 0.19 0.30 0.26) 0.30) 0.22) 0.31) 0.25 
Nitrogen . 2” . 2479.24 79.95 79.19|/78.72 79.48|79.17'79.26 
Heat present in tiue 
gases, per cent. of | 
heat in peat fired } 
as: 
Carbon monoxide 3.9 4.2 5.1) 5.5 | 6.9 3.6! 5.4/4.9 
Methane --/ 1.6/1.1 | 0.9 | 2.2 | 2.2 | 0.0/1.7] 1.4 
Hydrogen px] 2.0) 2.0) 2.7] 3.3 13.461 2.3.) 3.44-1.8 
Total --| 6.5 | 6.3 | 7.7 | 8.9 |10.5 | 41.7 | 8.5 | 7.6 


‘Tt is clear that an increase of from 3 to 4 per cent. 
in the thermal efficiency of the boiler might be expected 
for the first three trials, and of from 5 to 12’ per cent. for 
the three latter trials might be expected, if all the 
combustible gases could be burned. 








NAVAL NOTES. 





The French Navy in the War. 

In consequence of the magnitude of her military 
effort, and of the fact that her armies comprise so large a 
proportion of her armed strength, the contribution which 
France has made to the naval resources of the Alliance is 
apt to be forgotten or minimised. The French Navy, 
however, has been doing invaluable work all through the 
war, and its efficient performance of convoy and anti- 
submarine duties has greatly facilitated the task of 
transporting the United States armies to Europe. At the 
present moment a party of English journalists is visiting 
the principal naval ports of France, and the dispatches 
already published should do much. to correct the fallacious 
idea that the French Navy is a negligible factor. On the 
outbreak of war, France shared the almost universal 
“conviction that the struggle would be short and_ sharp. 
Relying implicitly on England to look after the sea affair, 
she concentrated her efforts on strengthening her land 
forces by every possible means, not hesitating even to 
disarm many warships in order that their guns might be 
sent to the front. At one port alone, we read, 217 guns 
were removed from the ships for land service, while 
searchlights and other equipment were taken for the same 
purpose. Of the 6000 workers in the dockyard, 1100 were 
mobilised for the army. But as the war developed and the 
vital importance of sea power began to be realised, France 
modified this one-sided policy, and once more turned her 
attention to the naval forces. New construction, which 
was practically suspended in the earlier part of the war, 
has since been resumed with energy, albeit the dearth of 
skilled labour and material has somewhat limited French 
activity in this respect. But if the battleships and 
eruisers—mostly of obsolete type—ost in the war have not 
yet been replaced, the French Navy to-day is incomparably 
stronger in those smaller types which are the most useful 
for combating the submarine. 


New Freach Construction. 

THE correspondent we have quoted states that 
the most characteristic type of new. construction launched 
during the war is the general-service gunboat, which, he 
says, is fitted with Diese: engines and can steam 3000 miles 
at ten knots, though h-r maximum speed is “ much 
higher.” She mounts an armament heavy enough to deal 
with any submarine, and is equipped with depth charges, 
while her very light draught enables her to pass over 
minefields which a destroyer could not negotiate. ‘‘ An 
important point about this useful, serviceable type is that 
she costs about a third of one of our mine-sweeping sloops, 
which do much the same work.” These and other vessels 
have fittings mostly borrowed from old ships, and in other 
ways the rigid economy practised in the French dockyards 
impressed itself upon the visitors. Another type of gun- 
boat was propelled by engines taken out of obsolete 
torpedo-boats. In certain quarters, we suspect, all this 
will be looked upon as rank heresy ; but the fact remains 
that the French seem to have built up a whole fleet of 
eminently serviceable warships for a surprisingly small 
outlay of cash and labour. 


American Co-operation. 

OruEerR details of the French anti-submarine 
organisation and the character of American naval 
co-operation were given in a Reuter dispatch, dated 
August 17th, describing President Poincaré’s visit to Brest. 
Mention was made of the new docks, built during the war, 
in which the largest vessels may be repaired, and of the 
new floating landing stages which American workmen are 
constructing at Brest. ‘*‘ Enormous advantages will result 
from this gigantic effort. To give one example : a convoy 
from the United States was able to disembark 33,000 men, 
and stores, in ten hours.”? The President also visited the 
U.S.S. Prometheus, “a veritable floating workshop, which 
has come to Brest to be used as a repair ship for American 
naval vessels.”” This vessel was built in 1908 as a repair 
ship for the Atlantic Fleet. She displaces 12,585 tons, 
has engines of 7500 horse-power for 16 knots, and has 
large facilities for repair work of a]l but the heaviest kind. 


Loss of a French Cruiser. 

THE armoured cruiser Dupetit-Thouars was 
torpedoed and sunk on August 7th, in the Atlantic, while 
engaged on convoy duty. This is the fourth vessel of the 
armoured cruiser type which the French Navy has lost 
during the war, the previous three being the Léon 
Gambetta, Kléber, and Admiral Charner. The Dupetit- 
Thouars, third of a class of three, was laid down at Toulon 
yard in April, 1899, and completed for sea four years later. 
Her length on the water-line was 452}ft., beam 634ft., 


mean draught 24}ft., and displacement 9517 tons. The 
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TaBLe XUL -—Sammary of J Re sults of Boiler T "rials 83, 


SITE OF TRIAL— 


1. Boiler trial number 
Date oftrial .. .. 
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PARTICULARS OF BOILER. 
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OILER FUEL 


Type of Boiler : Portable Locomotive. 


84, and 85. 


TESTING 
83 | 
October Ist. | 


FUEL STATION, OTTAWA, 


s4 85 
October 5th. October 26th, 1915 


3ft. 









































3. Kind of furnace: water onan, - heat sei bars . | | 

4. Width of grate ws 3it. | 3tt. 

5. Length of grate 3tt. | 3it. } 3ft. 

6. Area of grate . : . % | e | 9 he ft. 

7. Width of air space . tin. | tin. | 

8. Proportion of air space to whole grate surface . 31 | 31 3 ie cent. 

9. Water heating surface on tubes os 1638 168 | 168 8 sq. ft. 

10. Total water heating surface . . be 215 215 215 iz 
11. Ratio, heating surface to grate surface’ bs 24 24 | z 
} 
STARTING AND STOPPING = AL, Sheng mgr method (A.5.M.E.). | | 
12. Time of starting trial .. .. f ae ioe 5 a ae Sa 9.30 9.11 9.01 a.m. 
13. Time of stopping trial .. .. | 5.28 5.11 4.50 p.m. 
14. Duration of trial on | 78 480 474% mins. 
FUEL AND REFUSE. | | 
PROXIMATE oenaee OF FUEL AS ane. | Ae 
15. Fixed carbon .. | 24.5 24.0 24.5 per cent, 
16. Volatile matter 52.2 61.2 52.1 - 
la ss | 4.1 4.7 4.2 ,, 
18. Moisture * 19.2 20.1 we -. 
anaes ANALYSIS OF naar AS roe. seus’ VALUE, &c. 
19. Carbo: . ae os 45.0 44.1 44.9 ,, 
20. Hydrogen MRE RRMLex toa owe 6.3 6.3 et ” 
eS ee ae 0.1 } 0.1 + oo» 
22. Nitrogen .. ee ee 1.2 1.2 1.2, 
23. Oxygen . 43.3 43.6 is ee 
24. Fuel ratio. fixed carbon to volatile matter. . 0.47 | 0.47 AY BTU 
25. Gross calorific value of fuel as fired per ib. (from calorimeter) 5 7,730 7 ,570 Ot | 
26. Net calorific value of fuel as fired per Ib (calculated from ~— value) 7,130 6,970 i 
27. Calorific value of dry fuel per lb. (irom aaa - ms 9,560 9,470 eon tb.” 
28. Weight of fuel fired 1,27 1,715 2, “oy 
29. Weight of refuse removed from above the ffre- bars none. none. oat . 
30. Weight of refuse removed from the ashpit.. .. 27 33 rs >. .. 
31. Combustible matter in total refuse removed 4.3 6.6 7.95 per cen 
AVERAGE OF AIR AND ncn Gas arom We ATIONS. j 3 
3 Air pressure in — "oe ? had’, | 
. Air pressure in furnace .. ; = Ag 
34. Air pressure in flue leaving boiler - 0.11 —0.14 -0. -22in. of water 
35. Temperature of air in boiler-room 70 a 750 — Fah 
36. Temperature of flue gas a boiler | ,690 Pe y m: 29 Rin, a. h. 
37. Barometric pressure . | 29.9 29. 
ALYSIS OF Dar Fuse ans BY ; VauaER. | z } “ 
38. Carbon dionide 10.0 10.5 | 12. er per cent. 
39. Oxygen .. 9.0 8.2 ee 0 » 
40. Carbon monoxide _1.4 1-5 on : ee 
41. Nitrogen 79.6 79.8 73.7 “ 
WATER AND STEAM. | ” . 

2. Average temperature of feed-water_ .. 59 60 9 = oe. Fah. 
43. Total weight of water fedto the boiler, corree ted ‘for! ined ality of water level 4,242 > 504 rs ; tb: ie te 
44. Average boiler steam pressure by gauge 95 . Zz | ‘ne lin ‘a tee 
45. Average calorimeter steam pressure by gauge 0 44 ( PN 4 | 317 der, F “i . 
46. Temperature of steam in calorimeter . . 230) 4 feed Sg 
47. Moisture content of steam sa 2.9 2 | sO | . 

TOTAL QUANTITIES. m : 
48. Duration oftrial .. ‘ 478 ° 2,730 —_ 
49. Weight of fuel as fired 271 ‘ 
50. Weight of dry fuel. ed. 1,027 ’ 
51. Weight of combusti le fired . age 975 Mand) 
52. Weight of refuse removed from ashpit and grate (item 29 + item 30) i 27 . , 
53. Weight of combusti' le in refuse (item 31 =< item 52 = 100). a a” 
54. Total unconsumed recy mgt from analy sis (item 56 x item 53 — item 55) on 1” 
55. Weight of ash in refuse (item 52 — item 5: ” et a ee =H “4” 
56. Weight of ash in fuel fired .. ~ Flt aos 2075" 
57. Weight of combustible umed ‘(item 51 - item 54) ea ere 973 77209 ” 
58. Weight of water fed to boiler corrected for inequality 0 of water level 4,242 7'007 , 
59. Weight of water evaporated corrected for moisture in steam oe lee 4,135 a’s0s 
60. Weight of water evaporated into dry steam fromand at 212 deg. Fah. 4,946 395 ,, 
ASH AND REFUSE. 0.0 0.0 
61. Ratio refuse removed from grate to total refuse removed (item 29 = item - 0.0 s 5.8 per cont 
2. Total refuse removed per cent. of fuel as fired (item 52 = item 49 x 100). 2.1 Pg 3'5 “nt. 
63. Total refuse removed per cent. of dry fuel fired (item 52 ~ item 50 x 100). 6 2. : ” 
65. Fuel fired per a "tt. of grate surface per hour .. 17.7 = i9 | 3) ” 
66. Dry fuel fired per sq. ft. of grate surface per hour 14.3 802 1.054" 
67. Equivalent evaporation per hour, from and at 212 deg. ¥ ‘ian 621 ’ ” 
68. Equivalent evaporation per hour, from and at 212 hous oe per sa. ft. of “hs 3.78 4.9 
heating surface . 2.89 33.9 30.5 
69. Horse-power developed (item 67 ty 344) 18 om oD » 
ECONOMIC RESULTS. r | a« 
70- Equivalent water evaporated per Ib. of fuel as fired (item 59 — item 49). 3.25 3.18 2.57 ,, 
71. Equivalent —_———- = from and at 212 deg. Fah. per lb. of fuel as fired = os 3.74 3.09 
(item 60 — . 3.8 ws . ” 
72. Equivalent evaporation ie ‘and at 212 deg. Fah. ‘per Tb. of dry ‘fuel fired 4.81 4.69 3.82 
item 60 — item . 69 ” 
73. Equivalent evaporation from and at 212 deg. “Fah. ‘per Ib. of combustible ‘ 5.00 4.05 
consumed (item 60 — item 57) 2 5.08 a. ve oe 
— oil 1 i 104 
74- Emciency 0 of boiler furnace and g*' based on gross calorific value (100 x nae 43.0 38.9 per cent. 
75° Efficiency "ot boiler furnace and grate based on net calorific value (100 > x mS 52.1 42.2 per cent 
) e om pe e 
item 71 < 970.4 — item 26) .f 
76- Combustible removed with refuse from “ashpit and grate, per cent. of 0.30 
: combustible fired 0.10 0.16 ae ” 
77- Efficiency of boiler eso on | combustible ‘consumed (item 7 74 x item 51- as 39.0 
item 57) 49.0 48.2 39. ” 
FLUE GASES. 21.9 20.8 14.5 Ib. 
7g. Dry flue gas per Ib. of carbon (from gas analysis) .. “o8 on aces 
79. Dry flue gas per Ib. of fuel as fired (from gas analysis) 9. v. 
Heat Balance, bised on Peat as Fired. 
nyt | B.Th.U. | Percent. | B.Th.U. | Percent. | B.Th.U. | Per cent. 
. 7 6 57 7,7 100.0 
80. Total heat value of 1 Ib. of fuel as fired (gross calorific value) 7,730 100.0 ‘i + 150. 100.0 7,710 100 .( a 
oe 2 @: e 38.9 
81. Heat transferred to the water (and thermal efficiency) 3,770 48.8 3,630 48.0 | 3,000 
82. Loss due to total heat of steam formed from moisture in fuel and = na. i 750 9.9 770 10.0 
combustion of hydrogen 7 760 ao | 45 179 1,060 13.7 
83. Loss due to total heat of the dry flue gases — _ ar | ro ied ie ee 
84. Loss due to unburnt combustible in refuse ays eta 560 7.4 | 1,240 | 916.1 
85. Loss due to unburnt carbon monoxide 560 7.2 | Hi 
86. Balance of heat account: errorsof observations, and unmeasured | | 
losses, such as those due to the escape of unburnt hydrocar- cS 6a 1,240 16.3 1.610 ; 20.9 
bons and hydrogen : and to radiation AY 1,165 5. 32 . ot 
7 9 | 9s ae 190.0 
Total of lines 81 to 86: equal to line 80 7,730 100.0 7,570 100.0 | 7,710 | 
Smoke : Considerable 


ee General Notes. s.—For further r particulars concerning items 26, 82, 83, 


see remarks on trials 71, 72, 73. 

General Remarks on Trials 83, 84, 85—see Figs. 9, 10 and 11.— 
“Air Regulation : The fire door was left open for trials 83 and 84 to 
admit air over bars. During trial 85, air was admitted over the bars | 


; 1 
through the”small holes in the fire pong hh Se aeee of ieee: 


{ chocolate-coloured smoke v Long: 
qe the. ‘combustion. chamber. Clinker: No clinker was formed 


during the trials. Cleaning: The fire was not cleaned during any of 


} the trials. 








machinery consisted of ‘three sets of vertical triple- 
expansion engines, driving three screws, with dn aggregate 
of 19,600 horse power. and supplied by twenty-eight 
Belleville boilers. On her full-power trial the Dupetit- 
Thouars achieved a mean of 21.38 knots with 20,382 H.P. 
The armour protection, with a maximum belt thickness of 
63in., was fairly comprehensive, but the great weight of 
armour at the bows, carried as high as the uppe: deck, was 





rarried 
apt to induce violent pitching in a ssaway. She carriec 
ooo? 7.6in., eight 6.4in.,and many smaller guns, eremark- 
ably feeble armament for her siz3. There were also tw 
underwater torpedo tubes. The normal complement was . 
540, and the vess*l cost complete £831, 839. Her ne 

value was never very great, and although she was @ = xe 
ship for certain purposes, her loss will have but little effec 
on the battle strength of the French Navy. 








Ava. 80, 1918 











RAILWAY MATTERS. 





CONSIDERABLE inconvenience has been experienced 
during the last ten or twelve days by a strike of the women 
employees on some of the Tube railways of London, who 
have sought to receive equal pay to the men. 


A CONFERENCE of signalmen, held in Birmingham 
recently, has voted against the employment of women 
as ‘‘signalmen,”’ They were said to be constitutionally 
unfitted for the work. Experience bas, however, we 
would say, shown that at quiet country stations women 
do the work very efficiently. 

MEETINGS have taken place recently between members 
of the Railway Executive Committee—acting on belialf 
of the Government—and representatives of the National’ 
Union of Railwaymen and the Associated Society of Loéo- 
motive Engineers and Firemen as to a further increase 
in the amount of war wages paid. The sum now being* 
paid is 25s. per week. ei 

Tue Scottish Railway Stockholders’ Protection. Asso- 
ciation has now been registered as a company, limited» 
by guarantee to take over (a) the unincorporated.associa- 
tion known as the Scottish Railway Stockholders’ Associa- 
tion, and (b) the unincorporated association known as 
the Scottish Railway Shareholders’ Association. The 
registered office is at 241, St. Vincent-street, Glasgow. 

AccoRDING to a Reuter telegram, M. Clemenceau 
recently opened a new railway, 130 miles long, which is 
designed to improve the means of communication between 
the northern and southern sections of the Nord Railway 
system. Tne new line is said to include two large bridges 
and a tunnel 1200ft. in length, in the eonstruction of 
which 1,000,000 cubic yards of material ‘were removed in 
less than 100 days. 

Tue Grand Trunk Pacific Railway is said to be about to 
undertake the construction of five steel ships at its large 
dry dock and shipbuilding plant at Prince Rupert. . These 
ships are to be of 8500 tons burden®ach. The organisation 
work for building the vessels will be started at once. 
In addition to the five vessels in the initia] lot, the railway 
is said to have the prospect of securing a contract for 
building five additional vessels of the same type. 

WHEN speaking on Indian questions, on August 6th, 
Mr. Montagu, the Secretary for India, said that the railways 
which conveyed our troops, both in Mesopotamia and in 
Palestine, had been largely constructed from materials 
supplied by the Indian railways, and in Mesopotamia they 
were worked mainly by Indian labour. Seventeen 
hundred miles of track, 200 engines, and nearly 6000 
vehicles had been provided by India for the various 
theatres of war. 

On the morning of Friday, the 23rd inst., a collision 
between two goods trains, or parts of goods trains, occurred 
near Tebay, on the London and North-Western Railway, 
by which both lines were blocked. Main line trains to 
and from the south had to be worked over the Midland 
Railway between Carlisle and Hellifield, over the Lanca- 
shire and Yorkshire between Hellifield and Cherry Tree, 
and over the London and North-Western and Lancashire 
and Yorkshire Joint Line between Cherry Tree and Wigan. 


AccorDING to the Board of Trade returns the exports 
of railway material for the first seven months of the present 
year were of the following value, the corresponding figures 
for 1917 being shown in brackets :—Locomotives, £854,412 
(£958,573); rails, £344,598 (£411,949) ; carriages, £418,782 
(£109,557); wagons, £175,875 (£276,552); wheels and axles, 
£224,670 (£87,645); tires and axles, £351,555 (£336,859) ; 
chairs and metal sleepers, £62,976 (£56,429) ; miscellaneous 
p2rmanent way material, £373,711 (£281,868); total per- 
manent way, £781,285 (£750,246). The weight of rails 
exported was 18,244 tons (24,489 tons), and of chairs and 
metal sleepers, 4076 tons (4250 tons). 


SPEAKING on the Board of Trade Vote on July 3lst, 
Sir J. Ainsworth said that the Government had controlled 
and taken over a great number of trades, and he had no 
hesitation in saying that it had taken over only one trade 
in a satisfactory manner, and that was the railways of the 
United Kingdom. Why had that been a_ success ? 
Because the Government. took care to take over the 
managers at the same time as the railways, and the result 
was that the management went on in the hands of the very 
best managers that the United Kingdom could produce. 
He defied anyone to say that the railways had not been 
magnificently managed through a very difficult period 
with reduced staff, increased traffic and every difficulty to 
confront them. 


In order to help to conserve fuel and to increase the 
efficiency of locomotive operation, the following locomotive 
superheater schedule is being put into forée in the Western 
territory railways of the United States :—(1) Locomotives 
in shop receiving Class 1, 2 or 3 repairs will be superheated 
as material is available and labour conditions will permit. 
(2) Locomotives in freight or transfer service, having 
30,000 lb. or more tractive power, and in passenger service 
having 25,000 lb. or more tractive power, will have 
preference, and locomotives with the longest prospective 
life will be first equipped. (3) If superheater material is 
on hand for locomotives not covered by the above ruling, 
it should be useti on smaller engines if not interchangeable 
with larger ones, the idea being to obtain the benefit of 
its use rather than to have it remain in stock because of 
not conforming to the above requirements. 





STATEMENTS are being freely made in the Press that 
further considerable reductions in the train services are 
to be made at the end of September. In view of the coal 
situation, it is quite likely that reductions may be in view, 
but it is difficult to see where further cuts can be made 
without seriously inconveniencing legitimate travelling 
by business men and soldiers on leave. In April last 
the passenger train mileage was brought down to 50 per 
cent. below the summer of 1914 level, and considerable 
difficulty was experienced in obtaining this reduction. 
It has been stated that “‘long distance” trains are .to 
receive special attention with a view to many of them 
being eliminated. We fail, however, to see what can 
reasonably be done there. The running times might be 
lengthened, and coal thereby saved. It is a satisfaction 


to hear that a systcm of permits is not likely to be intro- 
duced. 
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THE ENGINEER 





NOTES AND MEMORANDA. 





VALUABLE work has been done by a committee of the 
American Railway Engineering Association in determining 
the effect of wheel loads of various weights in producing 
distortion of the rail head. The reported results indicate 
that marked distortion is produced by weights considerably 
under those in common use to-day. The relation of this 
distortion to rail failures has yet to be determined. 


A NEw French-material for waterproofing leather, cloth, 


paper, and other materials is described in a recent issue of. 


the Chemical Trades Journal.,. It consists of. a mixture of. 
eight parts of amyl acetate and four of castor oil, with one 
part of sulphur chloride stirred into it, Though this forms 
a jelly, giving off hydroehloric acid; it:liquefies after being 
kept tightly covered’a few days, and, the acid being then 
neutralised: with barium carbondte, gives a colourless 
solution on filtering. To make a varnish, nitrocellulose is 


* 


} dissolved in the liquid after the addition of alcohol: or 


‘beénzine. % 

NoRwAY' possesses an enormous amount of power in its 
waterfalls, which have so far been utilised only to a com- 
paratively small extent for power and lighting purposes. 
Now, during the war, when coal has been difficult to obtain 
in sufficient quantities and the price has risen to about ten 
times the cost before the war, the aim has been to become 
independent of coal by utilising the water power to its 
utmost extent. It has been found that there will be 
available 15,000,000 horse-power when the different water 
powers are developed, and it is the intention to centralise 
this power so that it may be transmitted to all parts of the 
country. 


Ir has been proposed, says the Scientific American, that 
concrete ships should be built in a floating dry dock, the 
principal advantage being that the forms could be retained 
in the dock, so that they could b> used immediately after 
launching, for another ship. The launching would be 
effected by withdrawing the outer forms slightly and 
sinking the dry dock until the ship floated on its own 
bottom. This procedure, it is claimed, would avoid 
severe launching stresses, and would permit of launching 
the boat while the concrete was still ‘‘green.”’ So that 
there would be a reduction in the period occupied in 
construction. 


TxouGH, states a contemporary, Switzerland led the 
world in the early electrolytic production of aluminium, 
France has been the chief producing nation since 1896, and 
supplied as much as 39.2 per cent. of the world’s annual 
total at the time of the outbreak of the war. The ten 
plants for electrolytic aluminium had in 1914 an aggregate 
of 140,000 horse-power, with a capacity of 19,000 tons a 
year. The three plants of the United States supplied 25.8 
per cent. of the world’s production; the two plants of 
Switzerland, 12.4; the two English plants, 7.8; the one 
Canadian plant, 5.2; and the two plants of Norway, 4.3. 
French supremacy is due to the superior quality. of the 
bauxite mined. 


A NEw heat insulating material is being produced in 
Sweden which is stated to be very promising, says the 
Electrician. The chief constituent in this new material is 
a kind of clay found on the island of Mors. This ‘‘ molera,”’ 
as it is termed, is very porous, and each grain appears to 
be hollow. This fact is no doubt largely responsible for 
the good heat insulating properties. After it has been 
burnt the molera. becomes‘extremely light. Before it is 
burnt it is mixed with cork. The new insulator is 
said to be primarily suitable for the lagging of steam pipes 
and boilers, but may also have uses for the production of 
sound-proof chambers, and as a medium to check the 
transmission of vibration. 


THE United States Bureau of Mines has issued a 
Technical Paper dealing with the weights of various coals, 
both anthracite and bituminous. The contents, says The 
Iron and Coal Trades Review, include a table showing the 
weight per cubic foot of 177 samples from mines in nineteen 
States and several foreign countries. A study of this 
table indicates that heavier weights may be expected for 
coals of high fixed carbon content than for those of low. 
Increased ash content seems to lower the unit weight. It 
is also true, in general, that the coals high in moisture are 
lighter than those low in moisture, and the younger coals 
are lighter than the older coals. These variables combine 
in so many ways, howeve?, that it is difficult to determine 
from the data available anything more than a general 
trend, and consequently little use can be made of the 
knowledge of a change of one or more of the variables. 


THE cost of the chlorination treatment at Detroit, Mich., 
for the year ending June 30th, 1917, was, says the Canadian 
Engineer, approximately 40 cents per 1,000,000 gallons, 
according to the last annual report of the board of water 
commissioners. The character of both the river and the 
treated water was remarkably good, the bacterial counts 
and the positive tests of B coli both having been consider- 
ably below the records of previous years. The only 
treatment given to the water was by means of chlorination, 
the quantity of liquid chlorine used averaging about 2 Ib. 
per 1,000,000 gallons of water treated, which is equivalent 
to one-quarter of one part of chlorine per 1,000,000 parts 
of water.;' The treated water showed an average of 7 
bacteria per c.c. on agar at 37 deg., and confirmed evidence 
of B. coli in:only 16 out of 2945 samples of 10 c.c., and no 
positive indication in any of 589 tests of 1 c.c. samples. 


PRELIMINARY statistics issued by the United States 
Geological Survey for the 1917 output of copper show that 
the smelter production was 1,886,]20,721 lb., as compared 
with 1,927,850,548 Ib. in 1916. The output of refined 
copper was 2,507,663,067 lb., as against 2,363,811,122 lb. 
in 1916. The 1917 increase is explained to be due toa larger 
output from foreign electrolytic. Stocks of copper on 
January Ist, 1918, are put at 114,000,000 lb., or 
14,000,000 Ib. less than on January Ist, 1917. The 
apparent domestic consumption in 1917 was 
1,316,463,754 lb., as compared with 1,429,755,266 Ib. 


in 1916, and 812,268,639 Ib. in 1913. New records 
were established in both exports and. imports in 
1917. Exports were 1,126,000,000 Ib., against 


784,000,000 lb. in 1916, and larger than the 1913 exports, 
the best previous record, when they were 926,000,000 Ib. 
Imports in 1917 were 556,000,000 Ib., against 
462,000,000 Ib. in 1916. 
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MISCELLANEA. 





A sMART piece of work was done at the Wallsend Yard 
of Swan, Hunter and Wigham Richardson, Limited, on 
the day that the model fabricated ship was launched. 
Five minutes after that vessel took the water the keel was 
laid of a 10,000-ton standard ship on the vacated berth. 
The first keelson plate was put in position almost before 
the vessel went off. 


WE learn that the International Nickel Co., of New 
York, has completed the construction of its new nickel 
and copper works at Port Colborne, Ontario, and that 
production has been commenced. The plant will have 
an annual capacity of about 20,000,000 lb. of refined nickel 
and 12,000,000 lb. of copper, and is said to be one of the 
largest works of its kind in the country. 


Ir is announced by the Imperial Munitions Board at 
Ottawa that the total production of shells in Canada to 
the end of May last was 59,390,000, valued at nearly 
£133,000,000. It is added that 450 Canadian factories 
are engaged in the manufacture of munitions. United 
States contracts for machinery for 11,000,000 shells and 
the manufacture of 13,000,000 forgings have been placed 
in Canada. 

PRELIMINARY work has been started on the new Neville 
Island gun and munitions plant to be built by the Ord- 
nance Department, United States Steel Corporation, at 
Neville Island, Pittsburgh, says the Iron Age. Several 
hundred labourers are at work on the ground, and tem- 
porary barracks will be built in order to house these men. 
It is said that plans have been made for the building of 
about 2500 houses on ground near the plant, to cost from 
£800 to £1200 each. 

Ir is stated that British Columbia is to export 5000 tons 
of manganese ore to the United States with the permission 
of the Canadian Government. This ore will be used in 
the Eastern States, in plants now engaged in turning out 
munitions for the United States Government. It will be 
obtained from the Curle mine, near Kalso, B.C. The 
limit set is 5000 tons, though dt the present moment this 
quantity is not available. At present the price at the 
mines is quoted at £5 per ton. 

WE learn from the Ironmonyer that before the war about 
one-half of the steadily expanding cutlery trade of Siam 
had passed into German hands. Since 1916 the place of 
Germany has been taken by Japan. The total imports for 
the year ending March 31st, 1917, were worth £11,750, of 
which Japan, Singapore, and Britain contributed about 
one-fifth each. The imports of machine tools amount to 
about £4000 a year, and those of other tools to about 

27,000. The import duty is 3 per cent. ad valorem. 


Accorp1nc to his Majesty’s Minister at Stockholm, the 
problem of driving internal combustion motors by gas 
produced in generators using wood waste is reported to 
have been solved by a Swedish firm of motor manutac- 
turers. It is stated that in the large plants using wood 
waste practically any kind of fuel can be used, such as 
brushwood, branches, ground wood, sawdust, peat, &e. 
Wood tar is obtained as a by-product. These gas-motor 
plants are stated to be more economical than other power 
plants of corresponding capacity. 

UnvER the Coal Mines Act, states the Iron and Coal 
Trades Review, the number of persons employed last year 
was 1,021,340 (811,510 underground, and 209,830 above 
ground), as compared with 993,063 in 1916 (792,911 under- 
ground, and 205,152 above ground). Tae number of mines 
at work was 2814, as against 2847- Under the Quarries 
Act the number employed was 43,631 last year (28,447 
inside and 15,184 outside the quarries), as against 48,196 
(30,767 inside and’ 17,429 outside) in 1916. Tbe number 
of quarries at work was 4781, as against 5476. 


THE Mines Inspectors, in their annual reports for 1917, 
states that ninety-six coal mines were abandoned in the 
various Inspectors’ Divisions during the year, including 
eighteen in Scotland, ten in the Northern Division, twenty- 
one in the Yorkshire and North Midland Division, ten in 
the Lancashire and North Wales Division, twenty-one 
in South Wales, and sixteen in the Midland and Southern 
Division. In addition, six tin ore mines were abandoned 
in Cornwall, three oil shale mines in Scotland, and three 
fire-clay, one limestone and one zine blende mines in 
various districts. 


WotrFrRaM ore is being found in the Chinese districts of 
Haifeng, Lufeng, P’u-ning, Kityang, and Wuhua. At 
first, says the Iron Age, it was found in small quantities 
here and there on the surface of the ground, but recently 
its existence in vein deposits has been established. The 
Wuhua district appears to contain the largest deposits. 
It is stated that over 2000 booths have been erected as 
shelter for the people who have flocked there in search of 
“black gold,’ as it is commonly called by the natives. 
With the development of the Wuhua and Nityang fields, 
Swatow’s importance as a market increases, as it is the 
natural port of export for these districts. 


REFERENCE to the use of alcohol for industrial purposes, 
says The Chemical Trade Journal, is made in the report 
of the Commissioners of Customs and Excise for the year 
ended March 31st, 1917. In the. year 1916-17, 4,115,985 
gallons of industrial methylated spirit, as compared with 
4,082,516 gallons in the previous year, were used in manu- 
facturing operations and for other purposes in the United 
Kingdom, the most important sources of consumption 
in both years being the manufacture of varnishes, lino- 
leum, soap, ether, photographic plates and papers, alka- 
loids and fine chemicals, and smokeless powders, fulminetes 
and other explosives, the quantity consumed in the manu- 
facture of explosives increasing, however, from 294,273 
gallons in 1915-16 to 614,115 gallons in the year under 
review. It is remarked that the war has had the effect 
of directing the attention of chemical manufacturers and 
others to the manufacture of various products—fine 
chemicals, dyes, c.—either not hitherto’ produced in 
this country or produced only in small quantity, in the 
manufacture of which the use of pure alcohol is a necessity. 
As a result, since the war commenced, a considerable 
number of new applications have been made for permis- 
sion to receive duty-free spirits under Section 8 of the 
Finance Act, 1902; the great majority of these have been 
granted. 
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British Shipbuilding. 


No apology is needed for returning once more to 
a subject which has engaged our attention for many 
weeks past, butif one were demandedit could be found 
in a letter by Mr. Edward N. Hurley, chairman of the 
United States Shipping Board, which was published 
in The Times on Monday last, and on which editorial 
comment was made on the following day. Mr. 
Hurley-recognises that it is impossible for the ship- 
building industry of the United Kingdom to look upon 
the great and invaluable efforts which are now being 
made by the United States without some little 
agitation of mind. For many a long year the British 
shipbuilder enjoyed an almost unchallengeable posi- 
tion in the world, and he would be more than human 
could he contemplate the sudden rise of a great 
competitor with no trace of uneasiness. We all 
dislike being disturbed, and the longer and ‘more 
completely we have enjoyed an easy course the more 
vexing does compulsory departure from it become. 
Hence the attitude of our shipbuilders is easily com- 
prehensible, and both Mr. Hurley and The Times are 
no doubt perfectly correct when they assert that the 
Germans will endeavour to make of it a wedge of 
discord between us and our cousins. That they will 
succeed in disturbing for a single moment the concord 
at present existing we do not believe. There is but 
one common thought in the whole Anglo-Saxon race— 
to defeat Germany—and till that aim is attained we 
shall set aside all other considerations. Indeed, Mr. 
Hurley’s assurance that “it is unthinkable that a 
nation fighting shoulder to shoulder with other great 
democracies should, after the war, turn its resources 
against them for trade conquests of the very kind 
which were largely instrumental in bringing on the 
war,” is hardly needed to maintain that unanimity 
and singleness of purpose which bind the shipbuilders 
of the United States and tlie United Kingdom with a 
common bond. 

But whilst we are convinced that any attempt by 
Germany to make the rise of American merchant ship- 
building a bone of contention will hopelessly fail, we 
cannot blind our eyes to the fact that circumstances 
have put into the hands of America a great advantage 
which she has very naturally seized, and that they 
have, on the other hand, put us at a disadvantage from 
which we can only recover by the exercise of great 
efforts. We are all glad that America has done what 
she has done, and we look upon her colossal develop- 
ments with no jealousy, but Americans would be the 
first people in the world to regard us as fools did we 
not use every endeavour to make our future secure, 
and we may rest assured that they will deem it the 
most natural thing in the world that we should 
exercise our minds upon a subject which is of para- 
mount importance to our industrial future. It would 
then be folly indeed to allow the groundless fear of 
‘arousing international jealousies to prevent the open 
discussion of a subject which affects the whole nation 
and the industrial portion of it to a greater extent 
than any other. It seems to us so imperative that the 
position should be brought home in all its significance 
to the workers in our shipyards that when we printed 
some weeks ago a description of the Hog Island ship- 
yard at Philadelphia, we took steps. to bring the 
articles and illustrations before the men in all parts 
of the country by circulating reprints in the yards and 
club-rooms where the men congregate. We received 
from the companies whose help we invited many 
letters expressing cordial approval of the attempt we 
were making, and we were gratified, and we must admit 
a little surprised, to find that the shipyard owners 
were fully alive to the position, and that none of 
them displayed that trace of conservative complacency 
which we had, we confess, anticipated. But whilst we 
are convinced by this evidence that shipbuilders see 
full well that America must be met, henceforth as a 





serious competitor, we are not by any means certain 
that the workmen yet grasp the position. We are led 
to believe that many of them think the conditions 


ded | Which prevailed so long will return after the war, and 


that America will find it more costly to build vessels 
in her own yards than to buy or employ ours, and that 
as a consequence our leading position in shipbuilding 
will be regained without an effort. No more fatal 
mistake could be made. It is as certain as can be 
that America will hold on to the great new industry 
that the war has put into her hands, and that unless 
we adopt here the latest and best methods, unless 
labour does its utmost to remove restrictions and puts 
itself on the side of the shipbuilders in the unceasing 
endeavour to build ships more quickly and more 
cheaply than they have ever been built, we shall not 
only not succeed in regaining our old priority, but we 
shall see it won by a competitor whose efforts to com- 
pete with us we have hitherto looked upon rather with 
amusement than concern. 

In his letter Mr. Hurley seems to hint at some kind 
of future understanding between the shipbuilders of 
the United States and the United Kingdom. “ Our 
ships,” he writes, “ will be operated after-the war 
upon principles which recognise human and national 
rights and equities.” Amongst the great economic 
changes that are expected to follow the war that may 
be numbered, but it would be a grave folly to “ bank” 
on the’realisation of it, as on any other of the attrac- 
tive reforms which it is hoped to effect when the 
world is set in a new and better order. But even could 
we safely assume that such an understanding would 
be reached, it is clear that the better our position when 
the agreement was under discussion the better the 
result we should obtain from it. Hence we advise 
shipyard workers to pay little heed to such schemes, _ 
but rather to ponder upon the ever increasing ship- 
building resources of the United States, and to con- 
sider by what means, and in what ways, they can 
assist in the restoration of the merchant shipbuilding 
industry of the United Kingdom and fit it to meet in 
the near future a friendly but severe rivalry. 


Foreign Patents in Germany. 


THE present war has brought about many - 
alterations in the policy pursued by any one group 
of the belligerent nations in relation to patents held 
in these countries by subjects of the enemy 
countries forming the other group. Among these 
changes, as is well’known, is the exercise by Great 
Britain and her Allies of the right of utilising such 
enemy owned patents as have been, or are, of direct 
or indirect military or naval interest and importance, 
or which are of commercial value to the community. 
No attempt has been made to conceal the facts from 
the world, and where licences have been granted by 
Great Britain for the industrial working of any of 
these patents, the fees have been set aside for the 
future account of the holders concerned, subject to 
the terms of the peace treaty. On the other hand, 
the Germans, who never entertain any tender regard 
for the property of other people, have frequently 
characterised this practice as being downright 
robbery, although at the same time pursuing the usual 
reticence as to the particular attitude which they have 
themselves adopted towards German patents held by 
subjects of countries with which they are in a state of 
war. How many German holders of British patents 
have been, as they say, deprived of their rights 
during the course of the war, they do not state, but 
they declare that they were robbed of 20,000 patents 
in America on the entrance of the United States into 
the war. Under these circumstances, the question 
arises as to what action the Teutons have really taken 
in regard to patents owned by Allied subjects. 
Naturally, no official announcement on the subject 
has been made in that country ; nor, indeed, has any 
such intimation been necessary on the part of Germany, 
where, as will be seen on reference to our issue of 
April 6th, 1917, the German Patent-office never 
respected the privacy and confidential character of 
foreign applications for patents, even in the former 
periods of peace. If such was the practice in peace 
times, it can be best left to the imagination to 
conceive what the German attitude has been towards 
patents already owned by Allied interests and to- 
wards applications made by Allied» subjects during 
the course of the war. ; 

The modifications in the policy pursued by different 
countries during the war have been accompanied by 
certain disclosures as to the former practice of the 
German Patent-office in respect to foreign applications 
for patents, as were set forth in the particular issue of 
this journal already mentioned. Sidelights on the 
inner working of the Berlin Patent-office are only 
discovered by accident, or revealed unintentionally, 
and for the latter reason the world is greatly indebted 
to a statement made a short time ago by the semi- 
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official newspaper, the Norddeutsche Allgemeine 
Zeitung, in opposition to proposals which had been 
made, both in the Reichstag and in the Prussian Diet, 
in favour of the transfer of the Patent-office from 
Berlin to Munich, a distance of over four hundred 
miles. Now the German Patent-office has already 
undergone two changes during the war. It was first 
placed under the control of the Imperial Economic 
Board, which deals with most economic questions of 
the present and the future, but as this department was 
becoming too unwieldy, the Patent-office was trans- 
ferred to the control of the Imperial Courts of 
Justice (!) towards the end of last year. The semi- 
official newspaper states that the suggested removal 
of the Patent-office to Munich, in order to relieve the 
Economic Board, is not approved by the responsible 
authorities, and will not take place. Apart from the 
great expenditure which would be involved by the 
change, and the disturbance which would be produced 
in the private economic and personal relations of the 
large staff concerned, we are told that material reasons 
exist against the transfer. In the first place, oral 
intercourse with the Patent-office is necessary, and the 
office must, therefore, be situated in a central and 
easily accessible place. The geographical position of 
Berlin fulfils this condition, whereas a removal to 
Munich would prejudice the direct relations of the 
majority of the interests concerned, since statistics 
show that two-thirds of the total number of patents 
granted apply to Prussia alone. But the most signifi- 
cant reason given by the newspaper runs as follows :— 
“ The demand that the office should remain in Berlin 
must be maintained also from the standpoint of the 
army and naval administration, for whom the 
protection of patents possesses an ever increasing 
importance. The watching over of the country’s 
defence renders it essential that the military 
authorities should maintain an active connection with 
the Patent-office, both as applicants for patents for 
the empire as for the settlement of private applications, 
and that officials and officers from the central quarters 
and technical establishments in and near Berlinshould 
be constantly passing in and out of the Patent-office. 
It is precisely now in wartime that protection against 
patent espionage and the administrative and legal 
measures adopted in connection with it have proved 
to -be extremely important and valuable.’ It is 
concluded that these measures can only be crowned 
with success by a continuation of the closest 
co-operation between the Patent-office and the 
military authorities, and that the removal of the office 
to Munich is quite out of the question. 

The special reason given by the Berlin semi-official 
newspaper for the retention of the Patent-office in the 
German capital, as will be understood from the 
quotation, refers to the present time. But knowing 
as we do the non-observance by the German Patent- 
office in peace times of the confidential nature of 
foreign applications for patents, is it not reasonable 
to assume, in the light of the revelations produced by 
the war in various directions, that the same practice 
was also followed in regard to foreign inventions of 
military or naval interest, as was pursued in the case 
of those referring to applications for purely industrial 
patents ? If information was supplied by the Patent- 
office to possible competitive interests in industrial 
matters in Germany, it is more than probable that the 
military and naval authorities had similar facilities 
for obtaining information in reference to their 
respective branches ; and when it is borne in mind 
that sealed patents, when granted in Germany after 
protracted negotiations, frequently differed in some 
respects from the original applications, it can possibly 
be understood now why some modifications were 
forced upon the inventors or their representatives. 
The further statement of the semi-official newspaper— 
that the military authorities must maintain an active 
connection with the Patent-office, both as applicants 
for patents for the empire as for the settlement of 
private applications—is astounding. Yet it merely 
serves to confirm our assumption that in peace times, 
as in war times, the industrial property of foreign 
applicants for patents in Germany, was handed 
over to the tender mercies of the Teutonic manufac- 
turing interests, or the military and néval authori- 
ties, as the case might be. Any further comment 
on such a state of commercial immorality is 
unnecessary, although some remarks might have been 
made on the placing of the Patent-office under the 
control of the Imperial Courts of Justice. At any 
rate, the future reorganisation of international patent 
reaties, or of the International Convention for the 
Protection of Industrial Property, which was last 
revised at Washington in 1911, promises to represent 
a complexity of questions which it will be extremely 
difficult to solve. 














THE 300 HORSE-POWER MAYBACH AERO- 
ENGINE. 
No. I. 


In our issue of February 22nd, this year, we 
published an illustrated description of the six-cylinder 
200 brake horse-power Maybach engines, taken from 
the Schiitte-Lanz airship destroyed at Cuffiey, on the 
night of September 3rd, 1916, and in general use at 
that time by the Germans on their Zeppelin and other 
airships. Our description of this type of engine— 
generally known as the Zeppelin-Maybach—was based 
on an official report kindly lent to us by the Air 
Board. It was necessarily incomplete, because the 
condition of the engines recovered from the Cuffley 
wreck, and that of other airships subsequently brought 
down in this country, was not such as to permit full 
and accurate information to be obtained as to the 
details of construction or to the performance. 

Recently the Maybach design of engine has been 
considerably developed and improved, and has been 
applied to the propulsion of aeroplanes. It would 
seem, in fact, that the 260 horse-power six-cylinder 
Mercédés engine—described at length in our issue of 
March Ist—is no longer the enemy’s favourite 
design, and that it is being superseded by the new 
300 horse-power six-cylinder Maybach engine, which 
is generally preferred by the German pilots, it would 
seem, on account of its increased flexibility and 
regularity of running. An official report on the new 
Maybach aero-engine has been placed at our disposal 
by the Aircraft Production (Technical) Department 
of the Ministry of Munitions, and from this report we 

















Fig. 1—CYLINDER OF MAYBACH ENGINE 


have extracted the information on which the following 
article is based. The precise engine described in the 
report is illustrated on page 182, and was recovered 
from a Rumpler two-seater biplane, brought down in 
France on January 18th, 1918, as the result of the 
perforation by a shot of the carburetter and water 
pump. The machine was completely destroyed by 
fire on landing, but the engine was recovered with 
but little damage to it. After being slightly repaired 
the engine was tested for power, consumption and so 
on. The Rumpler two-seater biplane, it may be 
remarked, is designed for long-range artillery 
reconnaissance and photographie work, and is armed 
with two guns, one fired by the pilot through the 
propeller and the other swivelling on a mounting 
beside the. observer’s seat. The total weight of the 
machine when fully loaded is about 3439 Ib. It is 
generally flown at a high altitude—from 15,000ft. to 
17,000ft.—until over the lines. At altitudes above 
2000ft. the Maybach motor is claimed to give an 
increase of 200 revolutions per minute in the speed of 
the propeller—two-bladed—as compared with the 
260 horse-power Mercédés motor formerly fitted to 
the Rumpler biplane, and to increase the speed and 
rate of climb of the machine in accordance. 

General Features.—The official report states that the 
new 300 horse-power Maybach engine shows great 
improvement in efficiency and design over the old 
Zeppelin-Maybach type. The workmanship expended 
upon its construction is exceptionally good, the 
exterior finish is of a high order, and the working 
clearances are carried to very fine limits. The design 
of every part shows the characteristic German desire 
to secure strength and trustworthiness, together with 











standardisation of details and ease of manufacture; 
rather than to save weight. 

Cylinders.—The cylinders of the new engine, as wil] 
be gathered from Fig. 1, are of a very clean design, 
They are illustrated in cross-section in Fig. 2. The 
barrel is of steel, machined all over and ground on the 
inside. Its bore is 165 mm., and for the greater part 
of its length its walls are 3 mm. thick. From just 
below the lower end of the water jacket the wal] 
thickness tapers from 3 mm. up to 4.5 mm. at the 
base flange. The cylinder head, of cast iron, js 
screwed into the top of the barrel by means of the 












QREOEee” 


SSSDows 
> 


























376°6 
479: § —— 






































-———-08 Dig. - | © 
|_———— a5 dia ———_ ——1 


Swain S 


. 


4 
nr 
m 
2 


Fig. 2—VERTICAL SECTION OF CYLINDER 


buttress thread joint shown in Fig. 3. A soft brass 
washer is employed between the faces of the joint. 
As shown in Fig. 1, the cylinder head is provided with 
two cooling water connections on each side, instead 
of one as formerly. Between the twin branches is 
situated the seat for the sparking plug. The two 
bosses shown in Fig. 1, partially blocking up the 
water passages, are employed on the first and last 
cylinders for the attachment of thecarburetters. These 
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Fig. 3—CYLINDER JOINTS 


bosses are provided in the four intermediate cylinders 
in order that all six may be interchangeable. The 
holes of the bosses not in use are plugged with brass 
screws. 

The exhaust valve guide is cooled by, means of a 
passage cast above the pocket and communicating 
with the water space in the cylinder head by passages 
on each side of the valve guide. The two exhaust and 
the two inlet valve guides are cast with the head, 
and are lined with cast iron bushes pressed into place. 
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The exhaust bushes do not extend the full length of | gradually increasing distances apart, and is designed | exhaust valves are given in Fig. 5. It will be seen 
the guides, but are protected from the hot gases by | to ensure that the rings shall press against the cylinder | that the inlet valves are concave under the head, and 
means of a shoulder formed in the bore of the guide. | walls uniformly all round. The marks of the hammer | the exhaust valves convex. Hardened steel discs are 
As a further precaution against seizing, the exhaust in the case being dealt with are about 1 mm. apart on | bedded into recesses at the ends of the valve stems. 
pushes are reduced slightly in diameter at the lower the surface opposite the cut in the ring, and the | The valve spring collars are secured to the stems by 
end, so as to allow them freedom to expand. Short distance between them increases from this value in| means of tee-shaped cotters, which are locked ‘in 
pieces of aluminium tubing are fitted over the top mathematical progression to about 4 mm. At a position by means of small wire clips passed through 
ends of the valve guides, as shown in Fig. 2, apparently point about lin. on each side of the cut. | two holes in the cotters. The valve spring collars, as 
for Jubrication purposes | The crown of the piston is 10.5 mm. thick, and, it | well as several other parts of the engine, are galvanised 
The water jackets.ave not built up of acetylene- | will be noticed, is quite flat on both surfaces. The | or plated with a tin or zine deposit, presumably to 
welded steel sheets, as is usual in German practice, | interior of the piston is machined on the crown, and | prevent corrosion. ‘ 
but are machined from cylindrical steel forgings. | on the skirt above and below the gudgeon pin bosses. Each pair of inlet and each pair of exhaust valves 
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Fig. 4—PISTON, GUDGEON PIN, ETC. Fig. 5—VALVES 


The jackets at their upper ends are screwed and | The latter are bored symmetrically, so as to leave , is operated by a single tappet rod from one of the tw® 
sweated to the eylinder heads, and locked in place | 14 mm. of metal above the pin, and 9 mm. below. | cam shafts within the crank case. The upper ends of 
with four grub serews, as shown in Fig. 3. The joint | The gudgeon pins are hardened and ground, and are | these tappet rods—see Fig. 6—engage through a 
at the lower end of the jackets is also illustrated in | fixed in the bosses of the pistons in the usual way by | spherical joint with the arms of rocker levers carried 
this figure. It is made by means of a packing ring | means of set serews and split pins. In external | on roller bearings within brackets studded to the 
of soft rubber composition compressed between two | diameter they show two steps, the central portion | cvlinder heads. These brackets are drep forgings. 
steel rings by means of a ring screwed on to the end of | being 38 mm. in diameter to suit the bore of the soft |The roller races within them are prevented from 
the jacket. This joint is sufficiently flexible to allow | cast iron floating bushes in the small ends of the | moving endwise by means of a thin steel dise held 
for relative expansion and contraction between the | connecting-rods. Each gudgeon pin weighs 1.75 lb., | within the inner end of the bore in each bracket. 
jacket and the cylinder barrel. Small drain plugs are | and each floating bush 0.62 Ib. | These dises are fixed in position by mechanically 
screwed into bosses welded to the jackets near the Connecting-rods.—The connecting-rods—Fig. 7— | knurling the metal of the bracket over their edges, 
foot on the exhaust side. | are square in section, with the corners bevelled off | the metal being spun down or riveted over by means 

Each cylinder has a water jacket capacity of | and a large hole drilled up the interior from the big | of a series of evenly spaced indentations. This form 


1284 cu. cm. The areas of the inlet and exhaust | end to just below the small end. The central bore is | of knurling is largely employed in German aero-engine 
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Fig. 6—VALVE MECHANISM Fig. 7—CONNECTING ROD 


: The | plugged, as shown, at the big end, and encloses a steel | construction. The adjusting screws at the end of the 
diameter of the cylinder bore is 165 mm., and the | pipe whereby oil is distributed to the floating bush rocker arms are locked in position by the usual 
stroke of the piston 180 mm. The clearance volume | round the gudyeon pin. The big end cap is secured transverse bolts. The saw cuts in the rocker arms 
is 778.9 cu. em., so that the compression ratio has | by means of four studs screwed into the top half of the. are not carried through the outer portion of the arms, 
the exceptionally high value of 5.94 to 1. bearing. Locking nuts are not provided on these | but start at the rear sides of the holes, and extend 

Pistons.—The pistons—-see Fig. 4-—are of cast iron, | studs. Instead, thereof, the nuts are bored with a | backwards towards the rocker spindles. The hardened 
and weigh 12.3 Ib. each, complete with the rings. 4 mm. hole through which is driven a pin which is | steel stud with which each valve push rod engages at 
Uhree packing rings and a scraper ring are fitted, all long enough to pass through the nuts on each pair of its upper end is driven tightly into the lever arm, and 
being above the gudgeon pin. Eight oil-return holes | studs. The inner surface of the big end bearing shell | is secured by means of a steel wire ring snapped over 
are drilled below the scraper ring. The piston rings | is cut with a fine pitch screw thread, so as to provide | a semi-circular groove cut in the top end of the stud. 
are machine hammered on their inner surfaces. This | a serrated bearing for the white metal lining. Each| The push rods are of steel tubing fitted with 
process consists of subjecting the inner faces of the connecting-rod with its floating bush weighs 8.93 lb. hardened steel cups at the ends. The tappets consist 
rings to @ series of mechanical hammer blows at| Valves and Valve Gear.—Details of the inlet and | of hollow steel barrels plugged at the top by caps of 


ports are the same, each being 30.15 sq. em. 
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hardened steel carrying hemispherical heads. The 


cam rollers are held within grooves slightly greater 
than semi-circular cut in the lower ends of the tappet 
barreis. Endwise movement of the rollers is prevented 
by the tappet guides. The tappet barrels contain oil 
which lubricates the guides through four small holes 
bored in the barrels. The guides are of gun-metal, 
and each is formed with a vertical lug at the top end, 
which engages with and prevents the rotation of the 
tappet barrel. 

The inlet and exhaust cams—see Fig. 6—have the 
same profile and are made in pairs machined from 
solid forgings. Each pair of inlet or exhaust cams is 
formed with a central portion 49 mm. in diameter by 
16 mm. in width—the largest radius of the cams is 
24.5 mm.—which is employed as one of the journals 
for the cam shaft. The cam shaft bushes are five in 
number, and are of bronze. They are let into the 
metal of the top half of the crank chamber. The 
cams are fixed to the cam shaft by means of set screws 
and tapered pins and by three keys formed solidly 
with them, which engage with three keyways cut 
from end to end of the cam shafts. 








TAPS AND DIES FOR PRODUCTION WORK. 
By G. DOORAKKERS. 
No. II.* 


A HAND tap generally has a plain shank with a 
square milled on at the end. Taps used for roughing 
in a machine have generally plain round shanks, with 
one flat milled on to suit the set screw in the tap 
holder provided with the machine. Roughing taps 
for hand tapping fixtures are best made with taper 
shanks, and finishing taps are made to suit a floating 
holder. Taps should be made of a suitable cast steel, 
as the distortion of high-speed steel is so great that it 
is not suitable for screwing tools. The operations on 
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Fig. 6 


a tap are as follows :—The usual grinding allowances 
are left on wherever necessary. The diameter of the 
thread is turned about .020in. larger. The tap is 
then heat treated, in order to eliminate excessive 
distortion in the hardening. 

The heat treating consists in heating up and 
hardening the tap a few times. After that it is pro- 
perly annealed. The thread diameter is then ground 
to about .0925in. over the finished size. The tap is 
then ready for rough screwing. If the rough screwing 
is performed on a thread milling machine the grinding 
operation can be omitted. The final screw cutting is 
performed in the lathe. To assist in the calculations I 
compiled two charts which will be found useful. 

Fig. 6 is a chart giving the most important dimen- 
sions of the Whitworth shape of thread, and Fig. 7 is 
a chart giving the distance of the wire above the top 
of thg standard thread, and at the same time the best 
size ©f wire to use. The diameter of the wires has 
been chosen slightly under the size obtainable, so that 
it is an easy matter to harden and lap them down to 
theright size. Fig. 8,p. 187,is a chart of standard Whit- 
worth taps up to lin. diameter, and Fig. 9 a chart of 
standard Whitworth taps for gas and water piping. 
Thesize will be readily understood if notice istaken that 
the limit L previously fixed was 3 P/40, which makes 
the minimum major diameter of the work equal to the 
fractional size,and the maximum major diameter of 
the work equal to the fractional size, plus 3 P/40. The 
tap has to be made to produce a hole in between these 
two sizes. 

ScREWING Dirs. 


The limit of accuracy for a male screw is made use 





* No. I. appeared August 23rd. 





of in exactly the same way as for the screwed hole. 
Assume again the minimum major diameter of the 
male screw =: D. The maximum major diameter is 
therefore D -- L. The major diameter of the die that 
screws the male is therefore D +- 3? L. The cheapest 
way to produce dies is to serew the thread with a tap. 
Fig. 10 shows a tap, which is produced with a 
circular form tool, or with a male and female single 
point tool. The tap is manufactured in the same way 
as an ordinary tap, only more care must be taken of 
the sizes. fey 5 
4 Dimension A is made .00lin. -+- .001 E underzthe 
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bottom diameter, and the hole bored in the die before 

screwing must correspond to that size. This is done 

to ensure the cleaning up of the thread in tapping. 
A=D—2C+}4L — (.001 + .001E). 

Dimension B is the dimension from the top of the 

thread on one side to the bottom of the thread on the 

other side. 

ite ae B=D-—C+H4L. 

§ The outside diameter E = D + ? L. 

The dimension over three wires F = D + 22 + 4L. 

The new radius R, = R — .10723 L. 

The parallel part of the tap is made about 14 times 
the width of the die to be screwed, and the dimension 
G is dependent on the bevel and the depth of the 
thread. 

y. C+iL 

tan 1} deg. 

Example.—Required the dimensions A, B, E, F, R, 
and G for a tap which has to screw a die for producing 
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Fig. 10 


a male screw with a minimum major diameter of . 879, 
and a maximum major diameter of .883. The 

number of threads per inch is twenty-four. . 

E = .879 + .003 = .882 
A = .879 — .05336 + .001 — (.001 

-+ .0009) = ,82474. 
B = .879— .02668 + .002 = .85432. 
F = .870 + .01244 + .002 = /89344, 
R, = .005722 — .10723 x .004 = .005293, 
ree -02668 + .001 = 1.057. 


~~ 926186 


When screwing dies the tap is held in a floating 
holder in the tailstock of the lathe, and the die is held 
in an adapter plate, which is screwed on the spindle 
nose. The adapter plate must be made so that.the 
recess at the back will allow the tap to run right 
through the die. There is then no need for reversing, 
and both die and tap can be removed from the 
adapter plate. For this operation the tailstock is put 
in front of the lathe saddle, and when the lathe is 
geared up for the right number of threads, the tail- 
stock is pushed forward at the correct speed to guide 
the tap into the hole. To compensate for possible 
small errors in pitch it is safer to insert a piece of 
hard wood in between the saddle and the tailstock. 

Fig. 11 shows a perspective view of a lathe set up 
for tapping dies, which needs no further explanation. 
The larger diameter dies are screwed in one piece, and 
are afterwards cut up in sections and held in a suitable 
holder. 

Fig. 12 is a chart giving the dimensions for the taps 








sil for screwing standard Whitworth dies, and 


Fig. 13 gives the dimensions of the taps used foy 
screwing Whitworth dies for gas and water piping. 
The die has to produce a male screw which has to 
enter the hole produced by the standard tap. The 
tap for the cle is therefore smaller than the standarq 
tap. The fractional size is the minimum for the 








Fig. 11 


standard tap, and the maximum for the tap which 
produces the die. The tap is made to suit the 
following sizes of the work. The minimum major 
diameter of the work equals the fractional size minus 
3 P/40, and the maximum major diameter of the work 
equals the fractional size. 
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BERTRAM HOPKINSON 


UNIVERSAL regret will be felt at the death, as the 
result of a flying accident, of Colonel Bertram 
Hopkinson. 

Colonel Hopkinson, who was the son of the late 
Dr. John Hopkinson, who, it will be remembered, 
lost his life while climbing in the Alps in August, 1898, 
was born on January llth, 1874. He received his 
early education at St. Paul’s School, and went from 
there to Trinity College, Cambridge. He then studied 
for the Bar, and was called in 1897, but, in the 
following year, after the death of his father, he 
commenced business as a consulting engineer in 
partnership with Messrs. Charles Hopkinson and 
Ernest Talbot, specialising, amongst other things, in 
electric tramway undertakings. 

In 1903, Mr. Hopkinson, as he then was, was made 
Professor of Mechanism and Applied Mechanics at 
Cambridge University, and in 1914 was elected to a 
professorial fellowship at King’s College. Some years 
ago, he entered the Royal Flying Corps, rising 
eventually to the rank of Colonel. For some little 
time before his death he had been in charge of 
experimental work for the Royal Air Force. 

Colonel Hopkinson was a member of Council of 
the Institution of Civil Engineers, of which body he 
held the Telford and Watt medals. He was also 
a life member of the Institution of Mechanical 
Engineers. He was made a Fellow of the Royal 
Society in 1910, and had recently been created 
C.M.G. 








THE EGIS SHIPYARD. 





Lorp Pirriz, who is on a tour of inspection through 
the shipbuilding areas of the North-East Coast, visited 
the Egis Yard, on Monday last. Tais yard, on which 
work was begun in November, is now nearly com- 
pleted. It covers a site of nearly sixteen acres on the 
banks of a North-East Coast river, and is interesting for 
the fact that it is entirely driven by electricity. It has 
four berths, each capable of building a ship 430ft. long 
by 56ft. beam, and of about 10,000 tons deadweight. The 
principal buildings are erected on each side of the berths. 
On the south is a platers’ shed, 532ft. long by 100ft. broad, 
which contains all the most up-to-date electrically-driven 
machinery for working the steel material. , 

Direct gas-fired furnaces for frame and plates are in- 
stalled. Tae means of erecting the material when worked 
on to the ships is provided by twenty steel derrick posts, 
98ft. long, with 35ft. derricks, four on each side of each 
ship, with an independent electric winch capable of lifting 
3 tons to each derrick. Six other portable electric winches 
are also provided for use where required. 

On the east side of the yard are the general stores, 
joiners’ shop, mould loft, mast shed, with machines for 
making all masts, derricks, ventilators, &c., and a car 
penters’ shed. On ‘the north-east side is a fitting-out 
quay, 466ft. long, where the vessels will be fitted out after 
launching. Along the quay is a 30-ton electrically-driven 
travelling crane, capable of lifting 30 tons at a radius of 
54ft., and 10 tons at a radius of 90ft., the height above 
crane wheels being 98ft. On the west side are the beam 
shed, smiths’ shops, finishing shops, plumbers’ shops, &c., 
all equipped with the latest and most efficient machinery. 

Electric power, lighting, pneumatic piping, water pipes, 
&e., are taken down at the side of each berth, and every 
facility is provided for utilising pneumatic power to the 
greatest possible extent. The shipyard is driven through- 
out by electricity supplied on the three-phase system. 





A Swepisi syndicate has applied to the Government 
for permission to erect a distillery for the manufacture of 
spirit for technical purposes from sphagnum and lichens. 
This application has been recommended by the Swedish 
Board of Trade and the Industrial Commission. 
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THE 


MANUFACTURE OF TAPS AND DIES 


(For description see opposite page.) 











K is dimension ofler milling only, in the grinding Kallers because the 
reverse side of the tap is ground central. 
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Tops for Dies for Standard Whitworth Screw Threads 
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Tops jor Whilworth Screw Threads for Gas aWater Piping. 
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Tops for Dies for Standard Whitworth Screw Threads 
for Gas e Water Piping 
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Note:- Hole in die to be bored to dimension A’ before screwing 
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PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Iron and Steel Market. 


THE iron and steel market in this part of the 
kingdom pursues the even tenour of its way. I had 
almost said the successful even tenour of its way, and 
1 don’t know why I should not allow my first thoughts to 
stand. Trade is prosperous without a doubt, and iron 
and steel men are making money fast, notwithstanding 
that they complain this week that nearly half their profits 
are eaten up by Imperial and local taxation. Little change 
has been wrought in demand by the new prices which 
have come into operation during the last three weeks, and 
all the iron and steel mills are as busy as they can possibly 
be with overflowing orders that it is impossible-to execute. 
The question that troubles buyers is not what price 
they have to pay for any manufactured iron and ‘steel 
products, but simply, “‘ Can ironmasters make delivery ?”’ 
Urgency attaches to all the work given out, and “ If only 
producers will favour by speeding up delivery,” consumers 
will pay almost anything. Rationing of iron and steel 
material is a troublesome matter to very many consumers. 

“The bulk of the market cannot get enough, and they have 
to resort to all sorts of expedients to make what is allotted 
to them go as far as is ever possible. Many valuable orders 
are having to be refused every week by manufacturers in 
this district, simply because they cannot get sufficient 
rolled material rations to give any chance to execution. 





Manufactured Iron Conditions. 


Both marked and unmarked bars are continuously 
called for, but with something like three months’ work in 
hand, millowners do not encourage indiscriminate buying; 
there is an active demand for small bars. Gas strip is 
called for in large quantities at the controlled price. No 
revision is expected for some little time, though makers 
think better terms are due. So far as is known, no further 
steps, have been taken towards controlling steel strip. 
Makers of black corrugated sheets are in receipt of as many 
orders as they are able to entertain. It is all high priority 
work, largely for the American and home Governments. 
A great amount of less urgent work is awaiting a more 
propitious occasion for its dispatch. Prices remain 
unaltered on the basis of £17 for doubles. Tie fuel supply 
to the ironworks remains a very anxious problem for iron- 
masters. It appears to grow no worse, and a relatively 
improved tonnage is hoped for during August, but the 
holidays will necessarily accentuate the prevailing shortage, 
stocks being so bare that many ironworks can keep going 
only by scouring the district for supplies. Everybody is 
carrying on from hand to mouth, and in some few cases 
works have had temporarily to suspend operations because 
of the failure of fuel deliveries. Many puddling furnaces 
are wholly or partially idle, shortage of fuel being the 
reason assigned. The price of puddled bars remains at 
£11 10s., and there is no prospect of an early revision. 
Demand far exceeds supply. It is reported that con- 
sumers who urgently need supplies have themselves sent 
coal to the furnaces in order to expedite deliveries of 
puddled bars. 


Pig Iron. 


The advance of 2s. 6d. per ton for special pig 
irons, of which I wrote in detail last week, has now been 
more generally distributed, as most manufacturers are 
prepared to give the requisite guarantee that their iron 
is below the sulphur limit. It is understood that this 
advance will not affect the payment of subsidy to recoup 
blast-furnace owners for the serious addition of cost of 
production involved by increased prices of coal. 


Steel. 

The late Ministry of Munitions Order limiting 
the price of re-rolled steel bars to £15 per ton came in no 
way as a surprise to the market, for the Ministry had, with 
@ view to fixing an equitable figure, sounded the leading 
firms doing this class of work before coming to a decision, 
the majority intimating their readiness to fall in with the 
suggested figure of £15. 


Serap Iron. 


The extension of price control to cast iron scrap 
has had no appreciable effect on the market. Roughly 
speaking, the prices laid down are very much the same as 
those which previously prevailed. All classes of scrap are 
now brought under equal restrictions, an arrangement 
which generally commends itself. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Stee], and Metals. 


TuE markets this week are considerably disturbed 
by the new uncertainties which have been imported into 
the situation by recent official orders, and it is very doubt- 
ful how these orders will be made to work. One of the 
more important of these orders is that relating to scrap, of 
which an immense quantity is urgently required to supple- 
ment the supplies of new raw material, and to assist in the 
economical working up of this new material. The scrap 
order indicates two main objects, viz., the regulation of 
certain prices which the Controller deems excessive, and the 
application of compulsion to those who hesitate to put 
their scrap on the market while the price appears to them 
to be unreasonable. A rather curious feature in- the 
situation is that, while consumers of scrap are permitted to 
increase the rates to be legally demanded for their pro- 
ducts, the holders of scrap are at the same time required to 
reduce rates which the consumers are quite willing and 
ready to pay, and it is obvious that this feature must be the 
fruitiul parent of irritation. The question arises how is 


compulsion to be applied in many branches of the scrap 
trade. Of course, if a dealer has 1000 tons of prepared 
serap in his yard it is simple to seize it and credit him with 
a fixed sum ; but when the dealer has an old mill to de- 
molish, how is he to be compelled to do the work and 
prepare the scrap at prices which, in his opinion, will not 
pay him ? The thing appears to me to be impossible, and 
if it be impossible then one very large source of 
supply will be cut off altogether. There is a further pros- 
pect of difficulty as regards qualities. 


Pig Iron. 


The position as regards foundry iron is not much 
changed. It does not seem probable that the makers of 
Derbyshire iron will be willing—and perhaps not able—to 
modify the percentage of phosphorus and sulphur in No. 3 
iron so as to secure the 5s. and the 2s. 6d. per ton which are 
held out as a bait, and I fancy that some of them will be 
disgusted at being required to give something for that 
advance, which was clearly theirs by right of increased 
manufacturing costs. However this may be, the quotation 
for Derbyshire No. 3 foundry iron remains at 98s. 8d. 
delivered by merchants, and that for Staffordshire stands 
at 102s. 6d.; but there is not any great quantity offering, 
and buyers are rather eager to secure either kind. Scotch 
iron seems to be rather scarcer, although it has not yet 
disappeared from the market altogether. Of course, 
Lancashire is not getting all the Scotch iron she needs, but 
at present the great textile engineering trade is largely in 
abeyance, and she can do with comparatively small 
quantities. 


Finished Iron and Steel. 


There is no change in the position as regards this 
market, and very little either of iron or steel is offered 
except for the work of the Government. 


Serap. 

With the exception of the usual rather small trade 
in heavy wrought scrap, the whole business in old materials 
is suspended. One supposes that the object of the regula- 
tions is to force more serap into the market, but so far the 
result has been to stop all trade. For some time past 
heavy steel scrap has been getting scarcer on the Man- 
chester market, and one has been puzzled to understand 
how it was being disposed of. Now I cannot find any 
dealers who are offering steel scrap at 105s. per ton, plus 
2} per cent., and the assumption, of course, is that they 
have none to sell. However, as the price of this scrap has 
not been reduced, the position is not so difficult as in 
foundry scrap. With regard tw the latter, it is obvious that 
large numbers of dealers in the trade must have bought 
good machinery scrap at high prices, say, over £6 per ton, 
with the expectation of selling it at a profit ; and to compel 
them to sell it at a heavy loss, say, 15s. to 25s. per ton, 
seems to me quite a difficult job. 


Metals. 


There is very little change in the copper, spelter 
or scrap metal position. Tin has been falling, and some 
people think it will fall still further, but it is uncertain if it 
will do so. Good lots of gun-metal scrap can be had at 
about £132 per ton, and heavy yellow brass scrap at £91. 


The Late Mr. C. H. Scott. 


Charles Herbert Scott, whose death was an- 
nounced last week, was well known in Manchester some 
years ago. He was born in Lincoln in 1860, and com- 
menced his engineering training at Galloways’ works, 
where he untimately became their chief designer. Later 
he was employed by the well-known Blackburn firm 
Yates and Thom, where he was responsible for the design 
of much rolling mill plant. Then he went to France, where 
he was engaged in the design and supervision of steel 
works. It is thirty years since he went to Gloucester to 
fill the post of managing director of the firm of Summers 
and Scott, and he made a name for himself in connection 
with the design and construction of linoleum machinery. 
Mr. Scott was the patentee of the air compressor with 
spherical valves, which was taken up and manufactured 
by Isaac Storey and Sons, Manchester. He was a member 
of the Institution of Mechanical Engineers. 


Barrow-In-Furness, Thursday. 
Hematites. 


All through this district there is marked activity 
in the hematite pig iron trade. A good solid output of iron 
is being maintained, and the whole of it is going into 
immediate use, and it is still the fact that a much fuller 
production could with ease be put to prompt use. There 
are in all thirty furnaces at work, and there is no immediate 
prospect of this number being increased. So far as the 
Barrow and Workington output is concerned, a big propor- 
tion of it is taken at the firm’s own steel works, and smaller 
local consumers are using good tonnages of metal. On 
general account the demand is equally pressing, and for 
special grades of iron the request is maintained at the same 
high level. Prices are steady at full maximum rates, with 
parcels of mixed numbers of Bessemer iron at 127s. 6d. per 
ton, and special brands at 140s. per ton, both f.o.t. 
Warrant iron represents in the aggregate only 430 tons. 


Iron Ore. 


; The demand for hematite iron ore continues to be 
very full, and is heavier than raisers can tackle with the 
existing labour supply. Still, the existing furnaces are 
being kept going nicely, smelters being able to obtain 
pretty regular supplies of foreign ores, which are being 
imported freely. These are proving most valuable to 
smelters all through the district. At the mines develop- 
ment work is progressing, but not so quickly as is desirable. 


Steel. 

The steel trade presents no new features this 
week. Tnere is the same busy state of affairs at both 
Barrow and Workington. The output of semi-products 
is well maintained. The demand is brisk on local as well 
as general home account, and billets are at £10 7s. 6d. per 





ton. For steel shipbuilding material there is a smart 


demand, and ship plates are at ‘£11 10s. ‘pa ton. The 
No. 2 plate mill at Barrow, as well as the steel foundries, are 
busily employed. Rails are a dead trade in these days, the 
mills being engaged on other important work of national 
importance, except at very rare intervals. Heavy rails are 
quoted at £10 17s. 6d. to £11 per ton, light rails £14 to £16, 
and heavy tram rails are quoted at £14 to £15 per ton, 
Shipbuilders and engineers are very busy in every depart. 
ment. . 


Fuel. 

There is w brisk demand for steam coal, which js 
quoted at 32s. to 33s. 6d. per ton delivered, and house coal 
is ‘at 34s. to 43s. 4d. per ton delivered. For coke the 
demand is full, with East Coast qualities at 39s. to 41s. 94, 
per ton delivered, and Lancashire cokes at 37s. 6d. per ton 
delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Yorkshire Coalfield Trouble. 


ALTHOUGH the strike in the Yorkshire coultield 
lasted only twenty-four hours, it was exactly twenty-four 
hours too long. It meant that very considerably more 
than 4,000,000 hours—precious hours—were wasted 
through folly, for the whole business was folly and nothing 
else. They who are in closest touch with labour circles 
know that the heart of the working-man is as sound as a 
bell ; but that very fact makes all the more amazing the 
attitude of 170,000 miners and colliery workers in this 
country who allowed themselves to be bamboozled into 
a strike at a moment when the greatest possible attention 
was being drawn to the vital necessity of accelerating the 
output. Personally, I cannot understand why, in the 
first place, so many thousands of men should have been 
withdrawn from the pits for national work of another 
kind. It is a point which a great many other people 
cannot reconcile with reason. But that was the act of 
a Department expected to know the actual needs of the 
Allies in a manner impossible for the ordinary observer, 
so that one could bow to such an authority, believing its 
action to be in the best interests of our great cause, even 
though the wisdom ,of it was not very clear. But this 
strike! Words fail to express one’s feelings. To think 
that in the face of the stupend: us issues across the Channel 
170,000 men would allow their vision to be obscured by a 
trifling question of a few hours more or less a week worked 
by a comparatively small section of the colliery community ! 
Well, thank goodness, it only lasted a day, and it is of 
some consolation to know that throughout the ranks of 
the strikers there was an entire absence of enthusiasm. 
The men knew their case was much too flimsy for these 
serious days. Many of them looked ashamed of their 
action. The majority realised the downright wickedness 
of the stoppage. And yet they acquiesced in it, if only for 
a day. Most of them are too good at heart to try to 
defend their case now ; but when will men, even in the 
sacred cause of ‘trades unionism, cease to allow themselves 
to be dragged into the shame of a strike like that against 
their better judgment ? There may be a spirit of alleged 
comradeship in it, but it is absolutely devoid of patriotism. 


The Manufacturers’ Position. 


As a matter of fact, it has meant a great deal 
more than 4,000,000 hours, for whereas the strike was 
settled last Friday, the present week was well under way 
before it could be said that everywhere the work of 
winning fuel had been fully resumed. To arrive at the 
total loss in hours one would have to multiply the figure 
quoted by two, and perhaps by three, if not more. But 
it is of little use crying over spilt milk. I believe that what 
will happen will be that a tremendous effort will now be 
made to recover lost ground, and if the enemy thinks he 
sees an opportunity of reaping much benefit from the strike 
he will probably discover the error in good time. With all 
their faults the miners of Yorkshire are as keen about 
winning the war as are any other set of British men, 
though at times they have a distinctly funny way of 
showing it. As tothe position of manufacturers dependent 
under the Coal Controller’s scheme, upon the product of the 
Yorkshire pits, it was a very anxious one, and it is of no 
use mincing matters. Firms with plenty of accommoda- 
tion for putting stocks on the ground have had to eat into 
their reserves pretty deeply of late, with little or no chance 
of replacing them, whilst it is safe to say that the majority 
of works now engaged upon munitions of one kind and 
another have no possibility of stocking, and therefore live 
daily from hand to mouth. To such firms the matter was 
a very grave one, and it may be some little time before 
they feel their feet again as firmly as they would like and 
should. Then there are the export orders.’ It is to be 
hoped there will be no more such stoppages “for the 
duration.” There is not the vestige of popularity about 
them. This fact was specially brought home the other 
evening, when Captain Joseph, speaking here as the 
representative of the Ministry of National Service, at a 
gathering of several thousand persons—typical munition 
workers—was cheered to the echo when he concluded 
a sentence with the words—*‘ And in God’s name let there 
be no strikes!” Captain Joseph, who made a stirring 
appeal to every available man and woman to assist 11 
national service, added: “It is a day of machinery. 
Every workshop is at full pressure. It is essential that 
it should be so. Yet it is a curious phenomenon of the 
war that, coincident with every success we have gained, 
has come labour unrest. The heart of labour is sound. 
What occurs is through some sinister influence which 
should be stamped out at once.” To agitate for a strike 
now should be regarded by every honest citizen as an 
offence equivalent to fomenting disaffection in the Army 
or Navy, or to rendering assistance to the enemy in an even 
more direct way. 


Terms of Settlement. 


The whole trouble should have been settled, of 
course, whilst the men remained at work, though it will 
probably be argued by them now that the end has justified 
the means, for the miners have gained their point—as they 





generally do. The terms upon which work was resumed 
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were discussed at a meeting of the Council of the Yorkshire 
Miners’ Association, on Monday. The men affected are to 
work fifty-one hours per week, and to be allowed half-an- 
hour daily for meals. All deductions made from wages 
for leaving work earlier, in accordance with the award— 
as viewed by the men—are to be paid until the case goes 
before an independent chairman, who is to decide the 
whole matter of wages, hours, overtime, week-end working 
and home coal. It was further agreed that all men and 
poys who did not receive arrears in South Yorkshire, 
pending the umpire’s decision, are to receive a lump sum 
of £2 in the case of workers of sixteen years-and over, and 
£1 under sixteen years; Im West Yorkshire, however, 
where the arrears referred to do not apply, certain arrears 
relating to February last, and arising out of a dispute 
regarding percentages, are to be referred for settlement to 
the Yorkshire Miners’ Association and the West Yorkshire 
Coalowners’ Association. 


Municipal Electrical Supply. 


There was no opportunity last week to refer to 
an interesting little discussion which occurred at the 
meeting of the Corporation here, regarding the city’s 
electrical extension scheme. When the Electric Supply 
Committee’s minutes came up for consideration the 
chairman, Mr, Warlow, a director of one of the large steel 
works, moved an addition, which he asked the Council to 
confirm, authorising the purchase of turbo-alternators, 
boilers, &c., a request which raised a protest by a member 
of the Council, who has previously attempted to retard the 
progress of electrical supply extension. This member, 
who, of course, was only fulfilling what he conceived to be 
his duty to the ratepayers in preventing unnecessary 
expenditure, pointed out that as the addition involved 
the expenditure of something like £700,000, further 
opportunities should have been afforded the full Council 
to discuss the matter. Moreover, he considered the 
expenditure unnecessary, seeing that the present demand 
for current was being met with existing plant. ‘* There is,” 
he added, “‘no reason or excuse for putting out these 
orders at & price so extravagant and outrageous as to make 
it absolutely impossible for the Committee to supply the 
manufacturers of Sheffield with cheap electrical current. 
The cost of the proposed order is nearly three times the 
pre-war figure, and the cost of producing the current with 
a plant of that kind is bound to be prohibitive.” He did 
not agree with people who had visions of unlimited 
prosperity after the war. It was very properly pointed out 
in discussion that any further delay in the matter would 
probably mean paying still higher prices for the same 
requirements, and ultimately it was decided to sanction 
the expenditure, subject to the approval of the Finance 
Consultative Committee. It is obviously not sufficient that 
the Corporation is able to meet present needs; it must 
be prepared for those greater things to which manufacturers 
are being urged to reach out, and I am glad to think that 
this is the view taken by the broad-minded chairman of 
the Electric Supply Committee and his colleagues. It is 
to be trusted that no hindrances will be placed in their 
path, so long as they develop no tendency to adopt schemes 
which practical industrialists could not support. So far 
there has not been the slightest evidence of such things. 


Round the Works. 


The question of whether the workers should 
commence operations before or after breakfast continues 
to exercise the minds of many men in the steel industry, 
and there seems a growing belief that the day is not very 
far distant when the 6 a.m. start will be abolished. I was 
discussing this matter with an employer here the other 
day, and expressed the view that there were still-a very 
large number of conversions to effect before any great 
hopes could be entertained of such a reform being brought 


about. “Not so many. perhaps, as you think,” he 
replied. “Go on advocating it whenever opportunity 
occurs. It is a reform long overdue—one of the finest 


pieces of welfare work.” Curiously, I have learnt this 
week of a large National Projectile Factory, not in Sheffield 
truly, yet not entirely unconnected with it, where the 
practice of allowing the employees to commence work 
after breakfast is in operation, and has proved highly 
successful. In fact, the general manager finds that the 
volume of work has actually increased. I wish some of 
the leaders in the ranks of Sheffield employers could be 
induced to express their views on the point in the columns 
of Tae Enorneer. The ventilation of such a subject 
would prove very helpful. “Another interesting point is 
the change which appears to be coming over the situation 
regarding boy labour. Some short time ago employers 
found it difficult to secure lads ; but from what I learnt a 
day or two ago, a firm that advertised for a boy in a 
drawing-office received no fewer than fifty replies. It may 
be that at last parents are awakening to the fact that 
highly-paid jobs that are mere cul de sacs are not so 
desirable for their boys as they once thought them to be, 
with the result that a greater demand has been created for 
positions in which lads may be trained and equipped for 
futures worth aiming at. Regarding the general industrial 
outlook, there is no great change to report, though 
Government departments are, perhaps, putting a rather 
more precise interpretation upon building extensions 
which are absolutely necessary for the acceleration of 
output and those that are not, with the result that the 
latter are receiving but small encouragement now. Most 
of the new building going forward_here, however, would 
easily stand such a test. 


Iron. Steel, and Coal. 


The pig iron market shows little change. 
Ordinary iron is difficult to obtain, except for “A” 
certificate work, and with prices fixéd for most material 
there is no advantage in forward buying. Consumers 
secure just what they can and use it at once. Rather 
more basic iron is being bought here, though most of the 
North Lincolnshire supplies are sent North or to South 
Wales, Special qualities of hematite iron come forward 
fairly well from the North-West and East Coasts. 
Merchants find that material like discard billets and half 
rounds is not coming to hand quite so freely as of late, 
which may be accounted for in two ways. There is still 


« considerable amount. of ** holidaying” proceeding ii the 
Midlands, which must restrict supplies; or it may be 





that Government departments are now giving another 
turn to the screw so as to prevent makers frcm selling 
much stuff to merchants. ‘Some merchants, however, tell 
me that, on the whole, they are quite satisfied with the 
attitude of the Government toward them, the official 
intention being simply to crush out of existence men who 
are merchants only in name and possess no real qualifica- 
tions. There is no pressure in the steel market locally, 
though for some war requirements furnaces are kept very 
busy. Regarding fuel, tor reasons already fully explained, 
the scarcity of supplies has become much accentuated, and 
collieries are severely put to it to meet, even partially, 
customers’ requirements. Requests from Allies and certain 
neutrals, too, is very urgent, and the Government require- 
ments at the coast are large. Railway companies and 
gasworks are not receiving all they require by a long way. 
Under such conditions market values are nominal. Best 
South Yorkshire steam hards quote 23s. to 23s. 6d.; bést 
Derbyshire, 22s. 6d. to 23s.; seconds, 21s. 6d. to 22s.; 
cobbles, 21s. 6d. to 22s.; nuts, 21s. to 22s.; washed smalls, 
18s. 6d. to 19s.; best hard slacks, 18s. 3d. to 18s. 9d.; 
seconds, 17s. 9d. to 18s. 3d.; soft nutty, 17s. 6d. to 18s.; 
peas, 16s. to 16s. 6d.; and small slacks, 13s. to 14s. In 
house coals ‘branch quotes 27s. to 27s. 6d., and best 
Silkstone 23s. 6d. to 24s. 6d., all per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


It is now definitely announced that the recent 
advance in the price of coal is not to be followed by an 
increase in coke prices, the Ministry of Munitions having 
decided that the necessary adjustments shall be made by 
means of a subsidy. This decision is clearly prompted by 
the desire to avoid any re-arrangement of pig iron prices, 
which in turn would have necessitated a complete review 
of all the various finished products. The Ministry has 
consequently adopted the simpler method of a subsidy to 
the coke producers, This week more satisfactory accounts 
are given of the Cleveland pig iron trade position. During 
the earlier part of the month the deliveries of foundry iron 
under the current allocations fell heavily into arrears, 
owing partly to the irregular working of the furnaces, and 
partly to the lack of labour to load the iron on to the 
trucks. Latterly, however, the furnaces have been work- 
ing better, the quality of the make has improved, and it 
has been found possible to make substantial deliveries to 
Scottish and North of England consumers. The fact of 
the local steel works being idle last week also released 
more iron for delivery to other districts, and although a 
certain proportion of the allocations to Class ‘‘ A” con 
sumers will have to be cancelled at the end of the month, 
the cancellations will not be nearly so heavy as at one time 
seemed likely. ‘‘B” and ‘‘C”’ certificates are, of course, 
absolutely neglected. A certain number is issued month 
by month, but the prospects of obtaining delivery under 
present conditions are exceedingly remote. There is, in 
fact, not sufficient iron to meet all the demands under 
Class ‘‘ A,” and deliveries under any other classification 
are quite exceptional. Shipments to the Allies continue 
on a fairly substantial scale. Prices are very firm, No. 1 
being quoted 99s. to home consumers, and No. 3 Cleveland 
g.m.b., No. 4 foundry, and No. 4 forge 95s., whilst for 
export No. 1 is 124s. per ton f.o.b., and the other qualities 
119s. per ton. 


Hematite Pig Iron. 


Considerable activity prevails in the hematite 
pig iron trade. There is a heavy continuous demand, and 
a larger output would be readily absorbed. Unfortunately 
there is no present prospect of increasing the make, and 
the current output is.only made to go round by a system of 
careful distribution to home consumers. Mixed numbers 
are firm at 122s. 6d. for home use, and 147s, 6d. for export 
te the Allies. 


Furnace Coke. 


Supplies of coke to the furnaces seem to be 
slightly better, and every effort is being made to meet the 
needs of the industry. Medium furnace kinds arc quoted 
at 35s. 6d. delivered at the works. F 


Manufactured Iron and Steel. 


With the end of the holiday season manufacturers 
and operatives have settled down to face another period 
of great activity. Production on the North-East Coast 
during August is always greatly disorganised owing to the 
holidays, and in consequence of each district having its own 
particular week. Plant, in most cases, has received a very 
necessary overhauling and repairs executed with, it is 
hoped, a- beneficial influence on future output, while the 
gain in physical efficiency is always appreciated. Unfor- 
tunately, the serious outlook in the coal trade threatens 
some considerable trouble in the near future. The holidays 
have permitted the accumulation of a supply of fuel at 
most of the steel works, but it affords only a temporary 
measure of relief, and a permanent improvement. is 
necessary in order that all the steel furnaces may be kept 
in operation. It is understood that at some of the works 
greater output of shipbuilding materia] would be possible 
were the specifications forthcoming. In the finished iron 
trade the pressure of Government work is still very great, 
makers finding it very difficult to cope with the orders 
forced upon them. The principal quotations for home 
trading are as follows :—Steel ship plates, Zin. and upwards, 
£11 10s.; 5/,;gin., £11 15s.; fin., £12; fin:, £16; under jin. 
down to 4/,,in., £17; steel boiler plates, £12; steel ship 
angles, £11 2s, 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; iron ship rivets, £21 ; common iron bars, 
£14 15s.; best bars, £15 15s.; double best bars, £16 5s.; 
packing iron, £13 10s.; packing iron, tapered, £17; iron 
ship angles, £13 15s.; steel hoops, £17 10s. to £18 10s.; 
sheets produced by steel re-rollers, above */,,in. thick, £16 ; 
3/,,in. thick and under to 16 gauge, inclusive, £16 10s.; 
under 16 gauge to 20 gauge, £17; under 24 gauge to 26 
gauge, £18; steel rounds, squares, &e., £12 10s. The 
following are nominal quotations for export :—Common 





iron bars, £17 17s.; best bars, £18 5s.; double best bars; 
£18 12s. 6d.; packing iron, £15 10s.; packing iron, tapered, 
£19 ; iron ship angles, £15 to £15 10s.; iron ship rivets, £23 ; 
steel-bars, basic, £16 10s. to £17 10s.; steelship plates, £15 ; 
steel joists, £13 10s.; steel hoops, £19 to £20 ; steel sheets, 
singles, £20 ; steel sheets, doubles, £22 ; steel strip, £17 10s. 
to £18 10s.; heavy steel rails, £12 5s. to £13 5s. 


The Coal Trade. 


The position in the Northern coal trade is still 
very troublesome. Durham bunker coals for immediate 
delivery can be readily obtained at 40s. even for best 
qualities, while specials can be secured at 42s. 6d. Best 
Northumberland and Durham steams are at 70s. to 75s.; 
seconds, 62s. 6d. to 67s. 6d.; unscreened, 45s. to 50s.; and 
smalls, 40s. to 45s. There is an undoubted scarcity of 
Durham gas coals, and the efforts of the authorities are 
directed to protecting the home gasworks before making 
allotments to the neutrals. Gas coking and manufac- 
turing sorts are based on 50s. to 55s., but for the cheaper 
brands 45s. might be taken for a spot order. For forward 
delivery the market shows a very strong tone. Coalowners 
fully anticipate a glut of tonnage during September. 
There is a continued and growing demand for the home 
market, and all sorts of manufacturing fuels are being 
taken out extensively by rail. The minimum quotations 
for the Allies are as follows :—Best Blyth steams, 37s.; 
Tyne primes, 36s. 6d.; Tyne prime smalls, 27s. 6d.; second 
steams, 32s. 6d. to 34s.; North Northumberland steams, 
34s. to 36s. 6d.; North Northumberland smalls, 25s. to 
27s. 6d.; Blyth smalls, 27s.; smithies, 31s. to 32s.; peas and 
nuts, 3ls. to 32s.; best gas, 32s.; second gas, 30s. 6d.; 
coking coals, 31s.; coking smalls, 30s.; households, 35s. to 
37s.; foundry coke, 50s.; gas-house coke, 40s.; best bunker 
coals, 34s. to 34s. 6d.; ordinary qualities, 33s. to 33s. 6d.; 
specials, 39s. Principal quotations for the home trade are 
as follows :—Best Blyth steams, 33s. 6d. to 35s. 6d.; 
second Blyth steams, 29s. 6d. to 32s. 6d.; Tyne prime 
steams, 33s. 6d. to 35s.; unscreened for bunkers, 27s. 6d. to 
29s.; household coal, 26s. 6d. to 27s. 6d.; best Blyth smails, 
25s. to 26s. 6d.; North Northumberland smalls, 25s. 6d.; 
smithies, 31s. 6d. to 36s. 6d.; peas and nuts, 35s. to 37s. 6d. 
Durhams :—Steam (locomotive), 33s. to 35s.; special Wear 
gas, 3ls. 6d. to 33s.; best gas, 29s. to 31s. 6d.; second gas. 
27s. 6d. to 30s. 6d.; ordinary bunkers, 30s.; best bunkers, 
31s. 6d.; superior qualities, 34s.; smithies, 31s.; peas and 
nuts, 3ls.; coking coals, 29s. to 30s. 








SCOTLAND. 


(From our own Correspondent.) 
Industrial Position Unchanged. 


NorsinG has occurred during the past week to 
affect the industrial situation. Iron and steel markets 
are still dominated by the call for war materials, and 
ordinary business is of small account. The scarcity of fuel 
is, of course, the chief factor against an increase in outputs 
at present. Even with the general scarcity of labour the 
fuel supply is far below the demand, and most concerns 
are working on a hand-to-mouth principle. No doubt 
some method of alleviation will be promoted, more 
especially with regard to industrial requirements, but the 
outlook from the householders’ point of view is anything 
but bright. The release of miners from the Army will 
certainly have some effect, but time will be necessary to 
restore order from chaos, which practically describes the 
position at present. As regards rationing of coal in 
Scotland, details are not yet published, though it is 
understood that the scheme is in readiness. The export 
departments, generally, continue in a lifeless condition, 
nothing going through apart from Allied necessities. 
Prices all round, however, remain firm, with an upward 
tendency. 


Pig Iron. 


The request for Scotch pig iron continues active. 
Furnaces are hardly able to keep up with the demand, 
despite increased productions. The output of hematite 
is quickly absorbed locally, and much more could be 
disposed of were it available. Ordinary brands are very 
difficult to obtain, and No. 3 quality is practically off the 
market. Values are firm. 


Approximate Prices. 


Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 
130s.; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
150s.; Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 
140s.; No. 3, 135s.; Eglinton, at Ardrossan or Troon, 
and Dalmellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; 
Shotts, at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Stee . 


The steel and ironworks have been as active as 
possible during the past week. Shipbuilding and military 
orders represent large deliveries of ship, boiler, and tank 
plates, apart from sectional bars and high tensile steel 
for shells. Prices where uncontrolled are inclined to 
advance. The sheet mills have constant requests for 
supplies for mines, huts, and general roofing, and every- 
thing is quickly taken up. The advance in malleable iron 
prices has had no deterrent effect on business. Anything 
going through for export is of a nature highly necessary; 
while home productions are largely confined to war supplies. 
Specifications principally deal with agricultural, mining, 
or railway materials. Wrought iron and steel tube 
makers report a steady flow of business. Structural 
engineers have plenty of good business, and makers of 
castings are constantly active. Values are inclined to be 
higher, owing to advances in wages. 


Coal. 

The coal trade cannot be described as anything 
but unsatisfactory. - All consumers are working on very 
bare supplies, and the prospects of an early improvement 
are not bright. Ordinary industrial consumers, gas 
concerns, and household users, particularly the latter, 
are receiving poor deliveries, and the situation in this 
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respect is not improved by considerable sales, in some 
districts, to neutrals. All sorts of navigations and steams 
are heavily booked. The aggregate shipments from 
Scottish ports dwring the past week amounted to 167,600 
tons, compared with 158,821 in the preceding week and 
185,851 tons in the corresponding week of last year. Ell 
coal is quoted, f.0.b. at Glasgow, 32s. 6d. to 35s.; splint, 
35s. to 37s.; navigations, 37s.; steams, 34s. 6d.; treble 
nuts, 30s.; doubles, 29s.; singles, 28s.; best screened 
navigations, f.o.b. at Methil or Burntisland, 36s. to 38s.; 

-class steams, 35s.; third-class steams, 31s.; best 
steams, f.o.b. Leith, 33s. 6d.; secondary qualities, 32s. 6d. 
per ton. These prices only’apply to French and Italian 
business. For neutral shipment best ells are about 55s.; 
Fifeshire steams, 75s.; third-class Fife, 60s.; best Lothians, 
75s.; second Lothians, 65s. to 70s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Admiralty Coal Prices. 


THE mystery regarding the announcement of the 
Coal Controller last week, that the price of coal supplied by 
Admiralty collieries was to be increased by Is. 6d. per ton 
in respect of-all coal dispatched from the collieries as from 
June 30th, has now beencleared up. It was thought at the 
time that this advance of Is. 6d. applied probably to coals 
sent inland for special purposes, and not to coals shipped; 
but at a meeting of representatives of Admiralty collieries 
the fact was disclosed that the ls. 6d. per ton applied to all 
Admiralty coals, and further, that the 2s. 6d. increase which 
was granted by the Controller to come into operation as 
from June 24th last was also to be charged by the collieries 
supplying coals to the Admiralty. So far as can be ascer- 
tained not a single Admiralty. colliery company had 
charged the 2s. 6d. which came into force as from 
June , 24th, it being quite understood in the trade 
that that 2s. 6d. advance was upon schedule prices, 
and applied to coals exported in th» course of ordi 
business. The result therefore is that Admiralty col- 
lieries have received a total of 4s. per ton to meet the 
increased war wage to miners, and of this amount 2s. 6d. 
dates back to coals dispatched as from June 24th, and 
is, 6d. to coals from June 30th. Previous to that the 
prices paid by the Admiralty were from 29s. to 30s. per 
ton, so that the increase brings the price to 33s. to 34s., 
which figures, however, are still very much below the 
scheduled prices obtainable for coals shipped under 
ordinary business conditions, as the schedule ranges up to 
40s. It was made quite clear at the meeting of Admiralty 
colliery representatives that they were not satisfied that 
their claims for an increased price had been fully met even 
by this 4s. advance. 


Wages Agitation. 


The es question, as it affects clerks and 
officials in the employ of colliery companies, continues to be 
more prominent for the time being than miners’ wages. 
Mr. Finlay A. Gibson, the secretary to the Coalowners’ 
Association, has communicated with colliery companies 
informing them that the Coal Controller has been 
authorised to sanction the granting of aggregate war 
bonuses, inclusive of those already given to members of 
colliery clerical staffs in receipt of remuneration of £500 a 
year or less to the following amounts :—Male clerks of 
21 years of age and over, 29s. per week; male clerks 
between 18 and 21, 22s. 6d. per week ; male clerks between 
16 and 18, 12s. per week ; female clerks, 18 years of age and 
over, 18s. per week ; female clerks between 16 and 18, 9s. 
per week. These figures are to be calculated upon tke 
pre-war rates of the persons concerned, exclusive of 
advances given for individual merit or as service incre- 
ments. They are not chargeable to the Board of Trade as 
war wages. The amount of war bonus paid to clerks 
under 16 years of age is left to the discretion of colliery 
companies. Colliery officials, viz., the overmen, under- 
managers, foremen, &c., are much perturbed because the 
Coal Controller excludes them from participating in the 
war wage of 9s. per week of June 30th last. Some colliery 
companies are giving these officials this war wage, but 
many are not, and seeing that these officials are in closest 
touch with the miner, and could probably influence him to 
increase production very considerably, it is regarded as 
somewhat unfortunate that the official is not encouraged 
by making the war wage applicable to him, not leaving it 
a matter for individual owners to decide. These officials 
contend that they are paid at a lower rate than 90 per cent. 
of the colfiers, which is humiliating to them and breeds 
indifference. 


Speeding Up Tonnage. 


No effort is being spared to speed up tonnage, 
and in order to increase efficiency in the turning round of 
vessels in dock, the principal Naval Transport Officer at 
Cardiff has recently appointed to act as his shipping 
advisers Messrs. D. Radcliffe, T. E. Morel, and W. E. 
Jones. All three are well-known Cardiff shipowners, and 
to carry out the duties which they decide to recommend a 
new staff is being organised composed of shipping masters, 
superintendents, &c., men with practical experience in 
loading and discharging vessels. To men suitable it is the 
eer to grant them commissions in the R.N.R. or the 


Current Business. 


The tone of the coal market is rather quiet, but it 
is satisfactory to record that work is in full swing. The 
tippers at Cardiff docks, who were idle during the first 
three days of last week, resumed onthe Thursday, the terms 
of settlement effected in London being that there is to be set 
up a joint committee to consider the whole question of the 
release of tippers and its effect on the minimum wage. 
Coals are now moving off very well as regards large 
descriptions, but a change has come over the situation as 
compared with a fortnight ago. The requirements of the 
Admiralty authorities have very substantially fallen off, 
and consequently the ordinary exporter, who has been 
waiting for weeks for coal supplies, is now coming into his 
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own. The authorities are releasing coals with considerable 
freedom, even supplies for export to neutral destinations 
being freed. The pressure is much easier now that the 
demands of the authorities have been temporarily satis- 
fied. There is, however, a good inquiry for large coals, 
and collieries are well stemmed, but are dull. 
Recently colliery owners were picking smalls off the bank to 
meet requirements, but to-day they have difficulty in 
finding an outlet for the small coals now being produced. 
This applies more particularly to the lower grade smalls. 
Coke is firm, and it is practically impossible to secure 
supplies for export on account of the home demand. 
Patent fuel manufacturers are very busy and can now get 
a plentiful supply of smalls for their works, while pitwood 
is steady but featureless. 


LATER. 


The coal market shows no perceptible change, large coal 
descriptions, nuts and beans, coke and patent fuel all ruling 
firm, whereas-inferior small coals are freely offered, and 
are weak. Representatives of South Wales coalowners 
had an interview with the Coal Controller on Tuesday, 
relative to the establishment of joint pit committees to 
deal with absenteeism, and stimulate production. As pre- 
viously pointed out, the owners object to the workmen’s 
representatives being given power to deal with matters 
which the owners contend concern the management alone. 
The Coal Controller, having heard the views of the owners, 
has suggested that a conference between the Employers’ 
Association and the South Wales Miners’ Federation 
should be arranged to consider preliminary steps to estab- 
lish the committees in South Wales. Recently com- 

laints have been made from the coalfield regarding the 
ae of food supplies, and the matter has been taken up 
by Mr. James Winstone, the president of the South Wales 
Miners’ Federation, who has been in telegraphic com- 
munication with the Food Controller. As a result, Mr. 
Clynes is arranging for a full investigation to be made. 
The problem regarding food is alleged to be more serious 
in the mining districts than was generally believed to be 
the case. The miners have discovered that all sorts of 
food have been obtainable at seaside resorts, whereas 
great difficulty is experienced in getting necessities at 
home. It is contended that their efficiency as coal getters 
is being considerably lessened as the result of the quality 
and quantity of food the men are getting, and that all they 
are asking for is a fair share of the food supply of the 
country. 


Schedule Prices (Fixed for Allies, Minima for Neutrals). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; best 
Eastern Valleys, 36s.; seconds, Eastern Valleys, 35s. 
Bituminous coal : Best households, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seconds, 33s. 6d. Patent fuel, 
37s. (6d. extra for France or Italy); coke, 54s. 6d.; pitwood, 
ex ship, 65s. 


Shipments are on a fairly active scale, but there 
is nothing like the pressure of a, week ago. The tonnage 
position is not so strong, and consequently deliveries for 
home consumption show an improvement. Schedule 
prices :—Steam coal : Best Newport Black Vein large, 37s.; 
Western Valleys, 36s.; best Eastern Valleys, 36s.; other 
sorts, 35s.; steam smalls, 25s. to 27s. Bituminous coals : 
Best house, 40s.; seconds, 37s. 9d. Patent fuel, 37s.; 
pitwood, ex ship, 65s. 


The market has been quite firm this week for all 
descriptions excepting duff and rubbly culm. The strike 
at the Swansea docks, which commenced on the Monday, 
was settled on Friday, the men agreeing to resume imme- 
diately. The total trade of the docks last week only 
amounted to 44,569 tons, as compared with 122,221 tons 
the previous week. Schedule prices :—Anthracite : Best 
breaking large, 37s.; second breaking large, 36s.; third 
breaking large, 34s. 6d ; Red Vein large, 34s. 6d.; machine 
made cobbles, 46s. to 49s. 6d.; French nuts, 46s. to 49s. 6d.; 
stove nuts, 46s. to 49s. 6d.; beans, 40s. to 42s.; machine 
made large peas, 27s.; rubbly culm, 18s. and 20s.; duff, 
13s. 6d. and 15s. Steam coal: Best large, 37s.; seconds, 
34s.; bunkers, 29s. and 30s. 6d.; smalls, 24s. and 26s. 
Bituminous coal : Through and through, 34s.; smalls, 31s. 
Patent fuel, 37s. 


Tin-plates. 


Tin-plate trade conditions show no material 
change compared with those of a week ago. The tone 
is very strong, manufacturers being well booked, while 
buyers in a number of cases are unable to cover their 
requirements. Prices are at the official maxima. Quota- 
tions :—I.C. 20 x 14 x 112 sheets, 33s. 3d. Block tin, 
£367 per ton cash, and for three months ; copper, £122 
per ton cash, and for three months. Lead: Spanish, 
£29 10s. per ton. 








THE GERMAN COAL MARKET. 





Reports from Mannheim state that as the water-level 
of the Rhine is now very satisfactory, the South German 
markets have been kept well supplied with fuel of late, 
as even the largest barges and cargo boats now find plenty 
of draught in the Rhine, even under full cargo. Freights 
have now stiffened considerably. In the Ruhr district 
every effort possible is being made to increase the output 
of coal to the utmost, so as, if possible, to create good 
stocks. So far, the accumulation of stocks has not been 
possible, nor is there’ any prospect of it being done for 
some time to come ; in fact, it is feared that coal will be 
still shorter this winter than it was in 1917. Large quan- 
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tities of coal are now being coked in order to cope with the 
pressing demand for certain by-products. er quan- 
tities of pit coal are being raised, but still the output is 
not sufficient to meet the demand; stocks of prepared 
coal are very scarce, and industrial establishments are, 
consequently, being forced to adopt coke firing more and 
more. Nuts are scarce, as this sort is required espe. 
cially for the preparation of coke; for household use 
there is absolutely nothing available. Offerings of nuts 
for blast and other furnaces have grown still scarcer, 
Fine coal is being freely purchased by many industries, 
notably: by the brick, tile and cement branches ; all 
orders, however, cannot be filled, as the Rhenish briquette 
factories have first call. All kinds of household coal ure 
searce, and coke has also to be burnt now in most houses, 
In anthracite nuts the lots available are dwindling rapiily. 
In coke, most sales are being effected in the coarser sorts, 
as, for want of labour, it is impossible to break up sufficient 
quantities at mills. The demand for gas coke is increasing 
rapidly. Factories and engine works are also unable ty 
get all they need in steam and other industrial coals. The 
growing demand for briquettes of all kinds is also causing 
these to get scarcer. The outlook for the winter is by 
no means cheerful. 








BOOKS RECEIVED. 


International Mining Law. By F. T. Van Wageneu. 
London : ‘Hill Publishing Co., Limited. 1918. 14s. 6d. . 
net. 

Modern Management Applied to Construction. By 
Daniel J. Hauer. London : Hill Publishing Co., Limited, 
1918. 10s. 6d. net. 


United States Department of the Interior—Bureav of 
Mines. Technical Paper 189, ‘“‘ Temperature Viscosity 
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son; Technical Paper 184, “‘ Weights of Various Coals,” 
by S. B. Flagg ; Technical Paper 144, “ The Quick Deter- 
mination of Incombustible Matter in Coal and Rock Dust 
Mixtures in Mines,” by A. C. Fieldner, W. A. Selvig and 
F. D. Osgood. Washington : Government Printing Office. 
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United States Department of the Interior—Bureau of 
Mines. Bulletin 132, “ Siliceous Dust in Relation to 
Pulmonary Disease among Miners in the Joplin District, 
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roleum Technology ;” 40, “‘ Recovery of Gasoline from 
Natural Gas by Compression and Reirizeration,’” by 
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Mining Statistics,’ Albert H. Fay. Washington : Govern- 
ment Printing Office. 1918. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY, SEPTEMBER 3np. 


Taz Instrrvrion or Locomotive Enormegers (LEEps 
CenTRE).—Proposed visit to the works of the Leeds Forge 
Company. All who wish to attend, should apply for particulars 
to hon. sec., Leeds Centre, A. T. Houldcroft, Leeds Forge, 
Leeds. 2 p.m. 


FRIDAY, SEPTEMBER 13tu. 
Tae InstrroTion or Mining Enaingers.—Lecture Theatre, 


University College, Nottingham. Annuai general meeting. 
11.15 a.m. 











CATALOGUES. 





A. R. TarrersaLt anp Co., 75, Mark-lane, London, E.C. 3.- 
Illustrated deseriptive leaflets dealing with the ‘‘ Midget "’ short 
system of milling wheat. 

Bortertne, Limited, 885a to.897, Old Kent-road, London, 
S.E. 15.—Leaflet No. 134, dealing with radiator tablets for 
preventing rust and furring. 

HonpeEn AND Brooke, Liméted, Sirius Works, Manchester.— 
A woll got up booklet dealing with centrifugal pumps generally, 
and in particular with those made by the firm. . 

Tomas Rosrinson AND Son, Limited, Rochdale.—Iilustrated 
descriptive catalogue of wood working machines for aircraft 
satemieabadins including roller feed and other saw benches, 
pendulum and other cross cut saws, circular saw benches of 
various types, band sawing machines, fret saws, planing and 
surfacing and thicknessing hines, moulding hi boring 
and recessing machines, shaping apparatus, tenoning and mortis- 
ing machines, saw sharpening machines, emery wheel grinders, 
grinding hi for Iding irons, knife grinding machines, 
grindstones, &c. 














PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue East ANGLIAN EncineErine Co., Limited, of the ‘‘ Bull” 
Motor Works, Stowmarket, has appointed Mr. H. C. Waters as 
chief draughtsman and electrical engineer. Mr. Waters served 
for a good many years on the motor draughting and design staff 
of Crompton and Co., Limited : 

Wrru reference to the article on ‘‘ Pulverised Fuel on American 
Locomotives,” published in our last issue, we are informed by 
Wellman, Seaver and Head, Limited, that they are the sole 
representatives in this country of the Fuller Engineering Com- 
pany, of Allantown, Pa., U.8S.A., mentioned in the article, 











INstTIvuTION or Nava Anrcarrects ScHoLaRsuiP, 1918.—-The 
Institution of Naval Architects Scholarship for 1918 has been 
awarded by the Couneil to Mr. H. W. Nicholls, of Chatham Dock- 
yard, The scholarship is of the value of £100 per annum, and, 
subject to the regulations is tenable for three years. The Earl 
of ham Prize has been awarded to Mr. P. H. Knapman, of 
Devonport Dockyard. 
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LAUNCH OF A 1000-TON CONCRETE LIGHTER. 





On Saturday last there was successfully launched from 
the Lake Shipyard, in Poole Harbour, the first of a series 
of large armoured concrete lighters. The vessel, which 
was launched in a completed state, and ready for service, 
went down the ways in excellent style, and took the water 
splendidly. 

The site of the Lake Shipyard, which occupies a total 
area of nearly 250 acres, and has a water frontage of 1} 
miles, was, when active work was begun on it in December 
of last year, largely farm land. At the present time there 
are sixteen slipways, either completed or nearing comple- 
tion, and many of them are occupied by vessels in various 
stages of progress. The work at present in hand includes, 
in addition to lighters of the same size as that leunched 
on Saturday, sea-going tugs which will be fitted with 
engines of 800 horse-power. All these vessels are being 
built on the Williams’ system of construction and 
to the British Corporation classification. Some of 
the ways are already housed in, and it -is intended that 
all of them shall eventually be so protected, though at 
present only a proportion of them is. The largest slip- 
ways at present in hand are designed for ships up to 2500 
deadweight capacity. 

The lighters are designed on excellent lines with pointed 
bows, rising well forward, and each has two capacious 
holds separated by a central transverse bulkhead. We 
hope, in a future issue, to give a full description, not only 
of the vessels themselves, but of the yard as well. Mean- 
while, we may say that the leading particulars of the 
lighters are as follows :—Deadweight capacity, 1000 tons ; 
length between perpendiculars, 190ft.; beam at load line, 
33tt.; moulded depth, 15ft. 6in.; draught loaded, 12ft.; 
block coefficient, 0.76. We understand that the actual 
weight of the hulls is about 750 tons. 

About 1000 men are at present employed in the yards, 
and those of them engaged on hull construction had not 
previously been employed in shipyards, but were recruited 
from the building trades. Tae workmanship, as shown 
in the hull of the finished vessel, and in those under con- 
struction, is, despite the fact that the workmen had 
had no previous experience in shipbuilding, excellent. 

Both the yard and the ships are being built to the design, 
and under the supervision of, Mr. E. O. Williams, of t! e 
Marine and General Concrete Syndicate, Limited, ana 
the contractors are Hill, Richards and Co., Limited. We 
gather that when the yard is in full working order it is 
hoped to launch a vessel every fortnight. 








COAL PRODUCTION IN THE MALAY 
PENINSULA. 


THE discovery of a coalfield in Selangor, Federated 
Malay States, prior to the war, has proved to be a boon 
to the country, for though, as yet, the Malayan collieries 
cannot satisfy all the fuel requirements of Malaya, they 
have been able to contribute a considerable quantity of 
coal at a time when lack of freight space placed a severe 
strain upon shipping in the Far East. 

Starting with an output of 11,523 tons in 1915, the 
collieries turned out 101,846 tons in 1916, and 155,279 
tons last year, or 268,648 tons since the commencement 
of operations. It is stated by Mr. W. Eyre Kenny, Senior 
Warden of Mines, in the report for 1917 of the Mines 
Department, F.M.S., that the output last year would 
have been considerably larger if plant that was under 
order could have been obtained ; and the Mines Depart- 
ment, in order to increase the output, was compelled to 
assent to the northern seam being worked open-cast 
within certain limits. 

Trouble was also experienced owing to a shortage of 
labour ; miners, though able to earn high wages, preferred 
the less arduous labour with Jess pay on tin. mines or 
rubber plantations to hewing coal. Progress was made 
on boring the property ; but a scheme for a deep bore 
had to be abandoned owing to the impossibility of pro- 
curing plant. Boring and pitting was also carried out 
with a view of obtaining suitable material for hydraulic 
filling, which is a necessity in view of the thickness of the 
seams being worked. Experiments in England on briquet- 
ting were completed, and excellent briquettes were pro- 
duced ; but work has not yet been taken up on a commercial 
scale owing to difficulties in getting the necessary plant. 

The availability of a local coal supply, adds Mr. Kenny, 
has been of inestimable importance to the mines in Malaya 
and other users during a period of short fuel supply. There 
is a great demand for this coal, and the market was open 
for considerably more than the output. 

The force of Mr. Kenny’s remarks may be gathered 
from a reference to the statistics of the Straits Settle- 
ments and British Malaya. They show that in 1917 there 
were imported 639,450 tons of coal, of a value of £1,883,714, 
against 761,328 tons, valued at £1,550,122, in 1916. Of 
these quantities, 430,284 tons were re-exported in 1917, 
against 532,454 tons in 1916. The principal supplies 
come from Japan, British India and Burma, United 
Kingdom, Australia, New Zealand and China. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEBR ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 


, CORPS ORDERS 
No. 36 by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Captain of the Wee.—Captain W. Darley Bentley. 
Next tor Duty.—Captain E. G. Fleming. 
Sunday, September 1st.—C dant’s Parade. Waterloo 
Station, 8.45 a.m., opposite No. 9 platform, for work at Esher. 
Mid-day and tea rations to be carried. 

— September 2nd,to Fri-lay, September 6th,—Drills as 
ustal. 

Special Noticcs.—All drills will take place at headquarters 
unless otherwise stated. - 

The M.O. will attend for the medical examination of recruits 
on Thursday evening at 6.30 p.m. 





C, Hiasins, R.E., 
. -. Adjutant. 
August 31st, 1918. . 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment ts not illustrated the Specification ts 





without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampt yy ildings, Ch y-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


117,553 (16,089 of 1917). November 5th, 1917.—MEans FOR 
Drivinc OverHEAD Camsuarts, Wolseley Motors, Limited, 
Adderley Park, Birmingham, and others. 

Tus is a method of driving the overhead camshaft from the 
crank shaft. One method of carrying out the invertion is shown 
in Figs. land 2. The driving chain wheel C is mounted directly 
on the crank shaft A, and the driven chain wheel B is mounted 
upon an auxiliary shaft D, which drives, through the medium of 
a pair of bevel—or spiral—gears, a vertical shaft F, and this 
latter shaft drives the overhead cam shaft J through the medium 
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of a second pair of bevel—or spiral—gears. The intermediate 
shaft and the vertical shaft conveniently afford points for taking 
drives for the various auxiliaries, and the intermediate shaft, or 
the cam shaft, or both of these. may be extended for the purpose 
of driving an auxiliary or auxiliaries. The two-to-one ratio 
between the’crank shaft and the cam shaft may be introduced at 
any convenient point. It may, for example, be introduced in 
the chain drive or in the lower or in the upper pair of gear wheels. 
The particular part of the drive where the reduction will be most 
conveniently effected depends on from what points the 
auxiliaries are to be driven.—July 25th, 1918. 


TURBINES. 


117,475 (8797 of 1917). June 19th, 1917.—Packine For 
Roratine SHarts, Sir Charles Algernon Parsons, K.C.B., 
Heaton Works, Newcastle-on-Tyne, and others. 

This invention consists in a gland for packing rotating shafts 
having two or more spring — segmental carbon packing 
rings in each groove, one of the — having the usual open 
joints, while another has closed joints held together by means of 
the spring. Figs. 1 and 2 show a sectional elevation and trans- 
verse section of one form of gland covered by the invention. 
The gland A is provided with three grooves B, each groove being 
slightly wider than the width required for the two carbon packin; 
rings ¢, D. A fairly large clearance is left between the shaft 
and the inwardly projecting metallic flanges F on the gland. 
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The carbon ring C on the steam side in each groove has the usual 
open joints G and is pressed on the shaft by the spring K, while 
the segments of the other carbon ring D in each groove have 
closed joints H, the ends of the segments being held close against 
each other by means of the spring L. There may be a clearance 
between the bore of the second rings D and the shaft, but this 
clearance can be made exceedingly small, preferably just suffi- 
cient to ensure that the joints between the segments are closed. 
The two rings C, Dare arranged so that their joints G, Hare not 





opposite each other, so that the second rings almost completely 
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cover the open joints of the rings on the steam side, so that 
leakage is reduced to a very small amount.—July 19th, 1918. 


GAS PRODUCERS. 


112,282 (19,166 of 1917). December 28th, 1917.—Varorisine 
Apparatus For Gas Propucers, Le Gaz Pauvre Econo- 
mique, Nantes, France, Loire Inférieure. 

This is a vaporiser for gas producers arranged round the hearth 
near the base, and compri formed by the 
wall of the hearth and the inner wall of the annular water basin. 
This passage is in communication with the space in which the 
steam is produced, and is adapted to duct the steam thus 
superheated towards the base of the furnace. In the sectional 
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drawing A is the inner wall of the vaporiser vessel, B the outer 
wall, which in the drawing is shown dish-shaped but may be 
cylindrical, C the water to be vaporised, D the annular ae by 
which the steam is superheated and is directed towards the heat- 
ing chamber E, The drawing shows the object and the advan- 
tages of the invention. It will be seen, moreover, that in 
order to effect cleaning it suffices to lift the movable part 
A, the conical fitting of which renders its removal instant- 

The cl g is thus easily and rapidly performed.— 
July 25th, 1918. 





PUMPING AND BLOWING MACHINERY. 


117,567 (18,445 of 1917). December 12th, 1917.—Pumps For 
Ou. Wetts, Robert Stirling, The Anchorage, Dormans Park, 
Surrey. 

This is 4 method and apparatus for controlling and raising the 
oil from wells in which loose sand and gas are encountered. 
Figs. 1 and 2 show the apparatus placed in a well. A is the 
ordinary protecting casing of the well, B is the drilling tube 
penetrating into the oil sand. It is fitted with a drilling bit C, 
as used in the jetting or rotary system of drilling, to penetrate 
the sand, and has a back pressure valve D. The part of the 
casing above this valve is perforated with holes of suitable size, , 
which, in Fig. 1, are shown closed by the cylindrical closing piece 
or valve F, and in Fig. 2 are shown free, the piece or valve F being 
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shown raised. This movement is effected by means of the dis- 
charge pipe G screwed into the piece F. In the act of screwing 
in, the slot J is turned so that the pin H — through the 
vertical part of the slot, and the piece F is to be raised to 
uncover the perforations. When lowered to close the perfora- 
tions the action of unscrewing the pipe G causes the pin H to 
enter the horizontal part of the slot, and so it holds the piece F 
from being raised. Two such pins and slots will generally he 
used, one on either side. The construction of the piece or valve 
F covering the perforations and attached to the discharge pipe G 
is shown in Figs. 3 and 4.—July 25th, 1918. 


117,558 (16,871 of 1917). November 16th, 1917.—CENTRIFUGAL 
Pumps, Adolf Ewald Gull, 49, Leinster-gardens, Lancaster 
Gate, London, W. 2. 

The object of this invention is to deal with the unbalanced 
axial thrust due to the difference in area between the front and - 
back surface of the impellers, and also to prevent the backward 
flow of water outside the impeller from the periphery to the 
suction eye. The invention is illustrated by the accompanying 
drawings, in which Figs. 1 and 2 are respectively a longitudinal 
section and a suction end view of an impeller embodying the 
fundamental or characteristic constructional features of such 
according to the present invention. Fig. 1 also shows in 
dotted lines diagrammatically the casing surrounding the 
impeller in section and in its proper relative position with respect 
to the rotor : and Fig. 2 shows in dotted lines the blading of the 
impeller. As shown the excess pressure recess A is divided into 
four compartments by four ribs or vanes B, which are shown 
straight and in radial direction, and which extend from the 
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outside rim C of the annular wall D te the rim E round the eye | lathe carriage, and secures in place the flanged split nut C in 
The annular wall D is given a larger | which works the central leading screw D. 


or inlet of the impeller. 
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Fig. 2. 


diameter than the outside diameter F of the blading G.—July 
25th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


117,514 (11,099 of 1917).- August Ist, 1917.—PuNnenes For 
Foreine Prosectites, Edward Troisfontaine. 

The punch made in accordance with this invention comprises 

& central core A provided with a head B or adapter by means 
of which the whole can be seeured in position in the actuating 
machine. On the end of the punch core is secured as by a 
serew-thread a hardened or other punch piece C, which co-operates 
with the die D or bolster in the punching operation. The core of 
the punch is provided with an enlarged part E which rests in a 
recess F in the head, the core being prevented from turning by 
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means of the pin G secured in the part E, and extending into a 
cross slot or recess H inthe head. Supported between the punch 


THE ENGINEER 


The flange of the 
nut is fitted and works in a groove in the underside of the 
bracket, the body extending down between the sections of the 
lathe bed, with sufficient clearance at the sides to allow of the 
two halves separating, thus being released from the screw, and 
topping the motion of the lathe carriage on which the drill is 
carried. Two studs or pins, screwed into the nut, pass through 
straight slots in the bracket into curved slots inthe clutch block A, 
which turns on a central pin and is provided with a handle for 
turning it. The split-nut is opened and closed by turning the 
clutch block in one direction or the other, and so causing the 
pins in the nut to travel along the slots in the clutch block. The 
leading screw D receives its motion from the side leading screw L, 
through a set of change wheels F, G, H. These and the end of 
the leading screw are carried by the bracket, which is bolted to 
the faces of the lathe bed. The end of the screw L is fitted with 
a sleeve J, the solid end of which is reduced in diameter, passes 
through the bracket E and carries the driving change wheel H. 
The bracket is provided with a slot M, so that various sizes of 
change wheels may he used to vary the rate of feeding speed. 
The leading screw D is fitted with a ball thrust bearing N.— 
July 25th, 1918. 








MINES AND METALS. 


117,470 (5298 of 1917). April 14th, 1917.—-Process ror THE 
TREATMENT OF METALLURGICAL Stacs, James Brown 
Herreshoff, jun,, 524, Beach-street, New York, U.S.A. 

This isa process for the recovery of metallic yalues from 

metalliferous slags, which consists in passing the metalliferous 

slags, whilst in the molten condition, through a series of baths 
of molten material containing a smaller percentage of the metal 
to be extracted from the slag than was bm ee oe the molten 
material from which the slag was originally separated, each bath 
of the series containing a smaller percentage of metal than the 
bath immediately preceding it. Employing the apparatus 
illustrated for ‘the treatment of copper slags, the smelter slag 
produced by. the furnace A, which also produces, say, 60 per 

cent. matte, is run into a series of settling tanks B, C, D, E, and F. 

The tank B will contain the 60 per cent. matte of the furnace, 

but in the tanks C, D and E is placed a molten bath consisting 

of a low-grade matte, 7¢.e., a molten material containing a smaller 
percentage of copper than the original 60 per cent. matte, and 
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in each succeeding tank is placed a lower grade of matte than 
the preceding tank contains. The slag and matte from the fur- 
nace A discharges into the tank B, and the slag separates out on 
top; this slag overflows and drops into the tank C and mixes 
with the 20 per cent. matte therein, and thus loses a part of its 
contained copper ; after part of the contained copper—and with 
it, of course, gold and silver—is recovered in this manner in 
tank C, the slag in its then condition overflows into tank D, 
and because of the still lower le of matte in tank D a further 
removal of copper from the slag is effected. In like manner a 
further removal is effected in E and also in the long trough F, 
down which, together with the purified slag, a still lower grade 
of matte, say, 5 per cent., isrun. This matte may be supplied 
from the smelting furnace G. From the trough F the slag and 
5 per cent. matte discharge into the rotary mixer H. From the 
mixer the slag and matte flow into the settling tank J, from which 
the slag and matte may be drawn off separately.. The process 
may be conducted wholly or partly continuously or inter- 
mittently.—July 15th, 1918. 


117,519 (11,661 of 1917). August 14th, 1917..-Moups For 
Incots, Harold Heron Hosack, 145, Richmond-road, 
Twickenham. 

This is an improvement in moulds for metal ingots, and 

comprises a mould proper and a surrounding jacket which is 

connected to an exhausting device so that the air in the space 
between the mould and jacket may be withdrawn. According 
to one method of construction the device consists of three parts, 
namely, a lower jacket portion A, the mould proper B having 
@ flange at the top to seat on a flange on the jacket and a sinking 





Ava. 30, 1918 





metal allows slag inclusions and dirt to rise to the surface, 
Four forms of construction are shown in Figs. 1-4.—July 25h, 
1918, 


MISCELLANEOUS. 


117,590 (5761 of A018), Jenne 
OPEWAYS, Joseph Walwyn 
Widnes, . yp nies 

This is an improved carriage for supporting the load and havi 
a fixed and a movable jaw to grip tho hauling rope. With thie 
object a cam plate A is carried on a spindle B having a counter. 
weighted operating arm. It is pivoted in a bracket on the 
carriage and is turned automatically by a weight or by a ramp 
or rail to lock the movable jaw C in its gripping position. ‘he 
spindle B has keyed on it a counterweighted operating leve; D 


4th, 1917.—AERIAL Wing 
ite, of R. White and Sons, 
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provided with a roller E and a weight F. Normally the weight 
will tend to turn the lever D and-spindle B so that the cam 
locking plate bears tightly against the abutment G and so locks 
the jaw C in its grip upon the rope J. When, however, it is 
Jesired to release the grip of the jaws K and C on the rope it 
will be y first to rel this lock. For this purpose 
the carriage in its path may come opposite a rail which bears 
against and lifts the roller E against the action of the weight to 
free the abutment G of the pressure of the cam A.—July 25th, 
1918 











THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have. been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in-view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for Tae ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 








On five of the patents given below £18, and on each 
of the remainder £11, have been paid in renewal fees. 





No. 4928/13.—Locomotives; hydraulic transmission appa- 
ratus. Comprises a locomotive propelled by internal combus- 
tion engines with transverse shafts driving the wheels through a 

‘éttinger hydraulic transmission apparatus, = which the speed 
and direction of travel is normally determined. Vulcan-Werke 
Hamburg und Stettin Akt.-Ges., Germany. Dated January 
16th, 1913. 


No. 4983/13.—Embroidery machines. A cam of small 
icity, or ® tric disc, is arranged by the side of the 
usual shuttle operating cam, and the bow! of the shuttle gear 
lever is moved by the automaton on to the cam or dise during the 
boring or stup-felling operations, so as to move the shuttles 
conveniently away from the stitching points. If a cam of small 
excentricity is used, the slight movements given to the shuttles 
are of use in drawing off thread prior to movements of the work 
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piece C and the head is a sleeve comprising washers J, a small 
amount of play being allowed between the core diameter and the 
inner diameter of each washer. The uppermost washer K is 
provided with a projecting part L which enters a recess M in 
the head and serves to steady the punch and surrounding sleeve. 
The lower part of the head is bevelled as shown at N, and the 
washers may be bevelled on one or both sides.—July 25th, 1918. 


117,564 (17,661 of 1917). November 29th, 1917.—Borine 
ATTACHMENT FOR TURNING LaTuEs, Alfred George Cochrane, 

19, Hildesley-road, Douglas, Isle of Man, and another. 
The component parts of the boring attachment are, the 
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exhausted of air. 
top or bottom. The combined effects of the preheating of the 


head C, the latter being surrounded by and permanently secured 
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frame. Vogtlandische Maschinen Fabrik (vorm J. C. and H. 
Deitrich Akt.-Ges.), Saxony. Dated February 29th, 1912. 


No. 5124/13.—Valves ; valves controlled from a distence. A 
device for actuating gas cocks from a distance, either by varia- 
tions in the pressure of the gas or of the air supply, is arranged so 
that a temporary increase of pressure disconnects the valve or 
one of the valves from the actuating means. Deutsche Gas- 
gluhlicht Akt.-Ges. (Auerges), Berlin. Dated June 13th, 1912. 


No. 65368/13.—Recovering solvents in fat extraction pro- 
cesses, &c. In apparatus for extracting fat and oils from bones, 
seeds, &c., and simultaneously drying the residue, the vapours of 
benzene or other solvent are ea trom the extractor to a counter 
current surface condenser formed with compartments, from each 
of which the condensate is collected in a hot condition and 
returned to the extractor, in order to minimise the loss of heat. 
Schmidt, W., Germany. 


No. 5417/13.—Rotary pumps, &c., fixed abutment type ; 
materials, special, The ends of the axially sliding vanes of a 
rotary pump, &c., are connected by universal joints to shoes 
which slide over the inclined plane guide surfaces. The guide 
surfaces may be made of an alloy of iron and nickel, and the shoes 
may be made of a composition of resinous and fibrous materials 
which does not swell up in water. Klinger, R., Vienna. 





No. 6445/13.—Making radiators ; Iding processes ; 
moulds, patterns. Radiators, having a number of hollow 
multiple col 1 ts, each d of interec ted 








columnar portions and a transverse connection, are cast in one 
piece in multiple moulds, in which the intermediate sections have 
the exact overall width of an element. Kirting Akt.-Ges., 
Geb., Germany. Dated March 4th, 1912. 


No. 5484/13.—Refining oils. A process of obtaining refined 
mineral tar and resin oils, consists in adding pyrophosphoric or 
metaphosphoric acid, alone or in admixture with other oxidation 
products of phosphorus, and nae ae a low temperature, for 
example, 150 deg. Cent., which may be subsequently raised. A 
mixture of pyrophosphoric, phosphoric, and phosphorous acids, 





to the upper portion of the jacket. Suitable air-tight asbestos 
or other joints are provided on the meeting faces of the flanges, 
and the upper and lower jackets are freely connected with air 
passages through the flanges. In use the two parts of the mould 
are removed from the jacket and raised to a dull red or other 
desired heat and replaced in the jacket, which is immediately 
The metal is then admitted either from the 





clutch A, bracket B, split-nut C, leading serew D, bracket E,| mould and the vacuum jacket are that chilling at the sides and 
gear wheels F, G, H, and sleeve J. The’bracket is bolted to the ' piping of the ingot are prevented, and the slow cooling of the 


is 1 for treating an oil containing light hydrocarbons. 
Melamid, M., Germany. Dated September 24th, 1912. 


No. 5540/13.—Ammunition ; projectile fuses. Relates to 
combined mechanical time and percussion fuses of the kind in 
which the motive force for the timing mechanism is derived from 
centrifugally operated weights, and consists in dispensing with 
the subsidiary springs previously employed to make the driving 
force constant; arid in substituting additional centrifugal weights 
or in transmitting the drive by means of afusee, Junghans, A,, 








Germany. Dated March 6th, 1912. 
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TENDERS. a f 

3 e Commissioners of His 
Majesty's Works, &., are prepared to receive 

TENDE before 11 a.m. on Friday, 13th thy 

- Ba ag 1 po ae HLM. 


Office Works, Stor eree 8.W. 1. for. the 
Auer iY of. PACKINGS and SONTINGS during a period of 


oe ae monte from pod onl ay egy? 
obtained a, on seplentios. to 


of Ten 
rE CONTROLLRE ¢ OF ‘SUL PPLIES. HM. Works, 
ge., King Charles-street, Westminster, London, 8.W. 1. 1016 





Northern Command. 


aapimmemer An FOR ENGINEER 
CES. 


‘MANAGER ce tag ed on 13th September, 1918, to TAKE 

aaanes of Water Pumping and~ Filtering Plant near 

Cr lneeees —, be experienced in the supervision of pump- 

ng Loe | and control of men. should have a knowledge 
a ee < sc ml alumino- 

process ar operation pressure filt 
fr £4 to £4 108; per week, according to experience and 
lit 

wri ppilcations, from ineligible or low category men, stating 

age, qualifications and experience. and accompanied by conies 

of recent testimonials, Le lhe be forwarded 8 KOON AK —, 

market “ Water Manager” and 

Box 457, Willings, 125, Strand, “Lenaon; W.C. 2. 








he Patent for a Number of 


Foreign Countries of a VA he RLE, PROVED ENGI- 
NEERING Foie ag. FOR 8 apg Is a complete 
unit. easy Pp all classes of 
machinery, pF is already in ‘practica ical aot on eral use in the 
Rritish Engineering Trade. It is sold by the million among 
thousands of makers and users of heavy and light machinery. 
Tes sale is continuonsly~ on” the "increase by reason of its 

and becanse it fills a_ long-felt 
geosestty. mone 4 hundreds of Patents that have in the 
las’ fiftw nted hy the Patent-offices of the world 
this is the ONLY O ONF. PATENT of its class that has fulfilled 
all its claims under the severest practical made bv the 
Makers and Users of Machinery under their own working 
conditions. and free from any interference or supervision on 
the pat of the Owners of the British Patent. As proof of this 
statement. referenges-can be given to leading British Engi- 
neering Firms who have adonted and standardised it on 
wachine? for various trades. It has also an nnlimited use ip 
all existing machinery, saving the owner's time, !abour 
— ae protecting their property and employés from 
—Fotler particn’srs ard references will be supplied 
by Pathan PATENT OWNERS. ¢ 2. P sara 's Adverti«ing 
Offices, Salisbury-square, London. E.C 4 1049 











MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 
Princins!: J. C. M. Garnett, M.A. (late Fellow Trin. Coll, 


™m. 
her ag : E.M. Wrong, M.A. (ies Magdalen Coll., 


The Session 1918-1819 will open on 3rd October. Matriculation 
and Entrance Fxaminations will be held in Julv and Sep- 
tember. Matriculated students may enrol for 1918-19 from 
Ist August, 1918. and if under 18 Trainiee © of age are eligible for 
membership of the Officers’ Trai: Corps. 


DEGREE COURSES IN TECHNOLOGY, 
ves particulars of the conrses Poetics, to the 
d M Sc. Tech.), 


The Prospectus gives 
Manchester University degrees (B Sc. Tech. an 
in the Faculty of Technology, in the followi: tng departanenta a 


maar eal ENGINEERING (Prof. G. G, Stoney, | 


8. 
ELECTRICAL ENGINEERING (Prof. Miles Walker, 
SANITARY ENGINEERING (including Municipal En- 
THE CHEMICAL | INDUSTRIES (including Geueral 
Chemica! . Bleaching, lee’ and Dyestuff 
Aamutectare” "Priotin ng, a -making, Fermentation 
TEXTILE. INDUSTRIES. DINING ARCHITECTURE. 
PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 
ADVANCED STUDY AND RESEARCH. 


The College tories and worksh: 
equii Pe th fall-cioed ‘modern apparatus," pon 
specially constructed for demonstration 


lah 





PROSPECTUSES OF UNIVERSITY COURSES OR OF 
PART-TIME COURSES SENT FREE ON Seachem * a 





London County Council. 


DAY AND EVENING CLASSES IN 
ENGINEERING 
(CIVIL, ELECTRICAL, MECHANICAL, AND 
MARINE) 
are held at the undermentioned Institutions maintained by the 
London County Council :— 
HACKNEY INSTITUTE, Dalston-lane, E.8. 
(MECHANICAL AND ELECTRICAL). 
PADDINGTON TECHNICAL INSTITUTE, 
Saltram-crescent, W. 9. 
(MECHANICAL AND ELECTRICAL). 
SCHOOL OF ENGINEERING AND NAVI- 
GATION, High-street, Poplar, E.14. 
(ALL EXCEPT CIVIL ENGINEERING). 
WESTMINSTER TECHNICAL INSTITUTE, 
Vincent-square, 8.W, 1. 
(CIVIL ENGINEERING IN THE EVENING). 


In most cases persons under 21 qualified for admission to the 
Schools or Institutes and bona fide engaged in the trade are 
admitted free. 

_ Full prospectuses may be obtained on — to the 
Secretaries of the respective "teen 
ES BIRD, 


; 971 Clerk of ive ee County Council. 





[niversity of Manchester. 


‘DEPARTMENT OF ELECTRICAL 
ENGINEERING. 
DEPARTMENTS OF CIVIL, MECHANICAL 


Es RLECTRICAL- ENGINEERING 
ol ere rorn a! Courses will be forwarded 
yniiea the REGIST 





RAR. . 
e SESSION “COMMENCES on the 3rd OCTOBER. 968 ' 





I'he Polytechnic, Regent-street, 


SCHOOL OF ViNGINEERING. 
ool ; The Hon. Sir CHARLES PARSONS, 
B., M.A., LL.D, D.8c., F-R-8. 


haope oe HENRY J. SPOONER. » M. L. Mech.E., 


A.M. M. Inst..A.£.,.F.G.8., 
The DAY DEPARTMENT re-opens on a 17th, 1918, 
ye 16th. at 10 o’clock, 


Entrance Examination 
Three Year DIPLOMA COURSES in 
MECHANICAL = a NEERING: ELECTRICAL ENGI- 
NEERING, 4rOR CAR ENGINEERING, 
CIVIL ENGINEERING. 
Practice in the ‘arontand Pel Workshops 
an 








Fees £18 18s. Soaneien. 
The EVENING DEPARTMENT Te-opens' on 
= hese Sao enrolled from September Sood 27th, 
o'clock. 


Full us, &c , free-on application 
‘ Pre aE DIR. 


ECTOR OF EDUCATION. 1031 





The University of Sheffield. Wi 


SESSION 1918-1919. * 
w ye C.H., D.Eng., D.8c., 
M. Ins E., J.P. 


Vice-Chancellor :" 
DEPARTMENT OF pel opi SCIENCE, 
FACULTIES OF iT ENGINEERING AND 
METALLURGY. 

PROFESSORS IN- THE DEPARTMENT. 


Mechanical Engineering .. W. RIPPER, C.H., D. Eng, 
-” D.Se.. M Inet. CE. J.P. 





Metallurgy .. .. .. .. J.O. ARNOLD. D.Met., F BS. 

WORE sibs crs va Lan AR Se., 
A.M. Inst. C. 

Applied Soumatey L. T. O'SHEA, M.Sc. 

Mathematics .. A. B LEAHY, M.A, 

Paysies . & RB. MILNER, D.&c. 

Chemistry . . . W, P. WYNNE, D-&c., F-R.8. 

Geology .. te . W. G, FEARNSIDES, M.A. 

Electrical ipaiiieinbies. E. em fearrne B. Eng., 

E. (Lecturer). 

Civil Engineering .. J. HUE oa. B.Eng., A.M. 
Inst C. S Oana 

Glass Technology .. .. .. WF de tied D.Sc. 
(Lecturer), 


The mine in which courses ‘of study are peered include 
Mathematics eee. Coal Mining,” by Chemistry, 
Physics, Chemistry, Geology, Glass Technology 


d Refractories. 
“"The DEPARTMENT of ENGL ESET? includes courses 
echanical, Electrical snd Chemical Engin 


BRAICHGOCH AND oer. > ee ymeocele 


CORRIZ, NORTH W. 
Y'o be Sold by Tender, the 
VALUAB' 
PLANT, MACHINERY. 4 AND_EFFECTS 
at the above e Quarries, in cluding nearly two miles of tramway, 
% slab sawing tables, two Pleniog | machines, 17 slate dressing 


machines, travelling ora urntal — iron trams, box = 
block and s veoientine shafti 


pedestals, w oo and boilers, black: 
smiths’ and fi ls, iron — steel quaatity of brass, 
winches, chains, chain Leng be 
TENDERS (which-should be sealed and endorsed ‘‘ Tender 
for Plant “nF reach the. [a not later than 
3 pm. on WEDN ifs 204 | OCTOBER, ‘1918. Further 
parti — and cal y be o! from 
. LART and SON 


8, 
Auctioneers, Machynlleth, Mont. 
The highest, or any, Tender not necessarily accepted. 1015 


anted, in) @ Consultant 
Et wel J. a bigeye SERVICES of cs 

ousiee wel 1 Mil Must havi 

m mrectiog and Working of ‘mills 


hed pe my 7) Cotton, and Sesame 
and Co., ¢ o. Dawson's, 121, Cannon-street, EC. 4. 10474 








Wanted. thoroughly Experienced 


yg a ag for a Metal Works in South 
Tena area je Organiser, with agg arc 
f Factory M Good suitable 
applicant ag eer « of experienve. age, note salary 
wea Box 1042, H.- Smith and Son, Kingsway, 


No it present on Government work or residing more 
than 101 miles away will b be engaged. 1042 a 


be a canab 








ssistant Engineer Required by 
Chief Engineer of large works ; must have had thorou# 
technical training and good shop practice in manufacture of 
steam and internal combustion engines of modern types. 
Remuneration on scale to suitable man of about 
30. No one at present employed on Government work wil! be 
—Address :pa’ticulars of ext erience, age and salary 
expected to 960, “‘ The Engineer” Office. 960 a 





A ssistantto Consulting Engineer. 


—Disab'ed Naval or Military man preferred. Thorough 
knowledge of Electricity necessary. Prin 


fat work at collieries 
on surface and un derground.—Address, 1 


“The ~~. 





in Civil, M ical, ering, and 
dents specialise in one or other of branches in 
a th d prepares. for the d ot Bas 
ree an lor the 
Engtacering (B.®ng.) or for the Associateship of the Uni- 
in Fngineering. Special ~ th y “are 
for Works’ pu who come-to the University from: 
works in Sheffield, or other centres, taking six months’ 
study oo, the University, and six months’ practice at the works 


ach y 

The *DRPARTMENT OF METALLURGY includes (a) 
the Metallurgy of Iron and Steel, and i the rey” exons 
the Non-Ferrous —_— — —= ” 





complete ap practical 
» Misa mbes lm vi OF COAL MINING 
consisting of 


years’ Diploma eourse, con 
six montheat tk the » Univenaoy re Ce —— at a colliery. 
ARTMENT OF A ED CHEMISTRY deals 
e > ee 6? various branches of 


The D PARTMENT OF GLASS TECHN pro- 
vides (a) nF pecs ree Teq' systematic anno a | 
a 


ree years, and (b) Pa’ special courses. 
othe DEPARTMENT. _OF REFRACTORIES provides 

special courses of and for. 
in problems. connected ith the application of refractory. 





mis PRCTUME COURSIN Tul she Deprtment are mpi 
e 
mented by Practical in Laberatieton Wi and 
oe fully equi I tor the purpose of advanced tific 
investigation and-research. 4 
rare! ime courses are arranged for students who desite to- 
take special yao of any of — courses. 
The LECTURE 2nd October, 1918. 
Y COURSES commence 


The TECHNICAL : LABORATO 
23rd regeerres 1918. 
W. M. GIBBONS, 


Gomes Borough ~ of + Walsall. 


ELECTRIC SUPPLY PETARTURET, 
ay ad FOR 8. a 





Rooviz Come mittee of of Walsall 
invite TENDERS She following PLANT at W verhampton- 
reet Generatin, LER 

va! Babcock R, capacity 4500 Ib. per bour. 

One cuirtins BOILER. . ity 12,000 Ib. hour. 

_4in., ., 8in., and 10in. STEEL STEAM PIPES and 

3in. FEED-WATER VIPES and VALVES. 

Two 50 HP VERTICAL 3CRANK COMPOUND 
STEAM ENGIN 


ES. 
SURFACE CONDENSING PLANT. complete with air and 
et — ee 3700 square feet. 
Fa, STEAM ENGINE, coupled te "te forced draught 
— 8 H.P. STEAM ENGINE, coupled to forced draught 


‘One bd na tnd be mig and FILTERING PLANT, 


ba meg, A ad grat ope bow. 
Two 105-vol rect-coupled STEAM GENERATING 


—_ = city 158 ape 


Seniey So00-volt CONSUM ERS’ TRANSFORMERS, 
Sundry 3000-volt CONSUMERS’ SWITCHGEAR. 

The si a Plant uitabo fo ft rki pressure of 

su ie. ss wo! oO 

150 1b. All a plant is i in good moan phe my may be 


Parner partioulars may be obtained from pe undersigned. 





— 
anager, 
bea, ~~ pts 
‘alsa 
August 28th, 1918. 982 





U* bridge Urhes: District |“ 


COUNCIL. 
The Council invite TENDERS for the PURCHASE 
ominal) . CROSSLEY - G. E. 


210 H.P.. (nom AS. ENGINES, wits 
Composition and vas iting, Iron Cooling 
Fluctuating Gas Bags eon gon sues Feed and Water 
= Rian ietar sa “ne er as — 
Gas r sup nog to' engines. the pat 
on be seen’ at Coun? Be ti werage Works. ¢ Cowley - 
Uxbridge, aa render Seoul be sent to me not later 
= see Dated ted this “ta d day af Septetaber, 1918, 
, 
WT. RVEY, 
Ga to the Council. 
Council Offi ‘ 
63, High street, Uxbridge. r 1007 





Mr. Joseph Oxley, of 131, 
erohant. Machinery 


Nort Sheffield, pote Steel, and 


shes his numerous 

ED his CONNECTION with 

= THOS. ox » Ltd., of Shilch Works, » Sheffield, with 

pace 
a e) 

tinned at wi NO ldreat "y ae 


tL STREET, t= iabapa 


- Phone; 833. (5 Hines - 886° 


“| tion 





it Excha p= oni: 
3 Waginecr™ ar ” and No. Noe Age mee 





(jase- Hardener.— Expert | vere 
Used to Carbon und High-speed Steels, 





ngineer, 

tion, and with Mechanical and Electrical ex) 
p — melages pg RED-to Take Charge of ment in 

Mechanical a. prepara- 

State full 


Ra a9 pasiac of work, 
details, age, and salary required. Address, 998 dress, 999, “The Engi- 
neer’ Office. : 999 a 


— An. . Active 


oe. 
'D as ASSISTANT for River Work on Tin 
Mines in Northern Nigeria.—Write, giving J Vickers « and 


Sckesee 


Ming.» ineer Required for 
4 Tin Sr 


orthern* Lab or ae giving = 
lars and me! saves. W. B. co. 
W. Vichors and On. Ba -» 5, Nicho me nee 1082 & 


ri- 








Good ~- Technical | 


‘Man| 


net: me Drong 


tsman : : 


Ws 


fidencé. No omnes resident more than 10 miles'from ier con: 
street nn, London, or already engaged on a 
work, need pont —Address, 941, The Engineer” O 





anted, for. .Government 

‘ * Chemical Factory in Cheshire, cee experiencd 
re amy RAUGHTSMAN, oe Work, 
a yr Fray stating 


iifentions and Convert i ad and mili’ lassi- 
nal 
feation, sons, The rence lary Feat ny oe 7 875 a 





Wanted In Immediately, hts- 
eg ge og OR 


4. io punten abtteke tar Uboemmment eek mood ebety. 


2la 
We anted, Thorough] 


Mechanical DRA Se cetnren 





ing work in boo eer a LP pape : may exported, 

experience and when at libert: naiready on 

br oy em work n “ ean, is staves. 0, 
“The u A 





Aeronautical Firm, Within 20 
miles idome, REQUIRE - DRAUGHTSMEN wad 

TRACERS ‘immediately. No one already on Governme: 

work or Jiving more than ten miles away wil be en engaged ~ 
Address, 682, “‘ The Engineer” Office. 





ssistant Desogbimsee Wanted, 
experienced in Ele’ and Conrering Machinery. 
Permanent position o’ red, (Mo perso yon Govern- 


ment work or neo Bao 0 miles away ba dl be 


eee so: fs perience and Omoen 16s ee oe 


Victoria-street, E. 





raughtsman, Marine ( Leading 


ae -with 


person read A “omployed 
engaged.—A pp! oe oan 
ment Exchange, mentioning cL 


Praughtsman: Required. for‘ Ex- 


PERIMENTAL + yet Sees: Controiled 


te to “Sue nearest Em 
‘he-Engineer-” —_ nme 8 7. 





a situated in -Counti Must have 
had first-class on Constractional Steel Work, 
and a sound training in Materials and Stresses — 
to Renvent Empiorment ven = 
neer.” and number 938. No onealready on Government eerie 
can be engaged., + gt “eer sie 4 4 988 a 





[Praughtsman.— Wanted, an Ex- 


gianna DRAUGHTSMAN fo: a Machine Tool 


bg wt in * Lathes. ee of ‘Jig Design 
naar m i Permapent_situation for a good man.— 

rr —4 ving full iculars of ex! ce, age, and sala 
‘to the nearest’ Employment Exchange, mentioning 


e 
eer” and No. 555. mae resent on Govern- 
ct be engaged. . , 5a 





Dranghtsman | Wanted for Large 
ston of Electric Plant preferred. Spo 








Siesta Man er for Weldin 


wil-be eu . to war nearest Bmple 
apply tegen te sre Ey 


on Government work: will be é —A to your nearest 
aye ged Exchange, meutionng - he Enginee: may, and 





Draughtamen. — —A- Controlled 





getty Bn Man er’s Assistant 


ued Repetto lence < So ae 
—— Sonn Castings esse: — 
ioe ee when. free, to Be 
a See a ee “Exe nge, menti gineer ” 


No one at present on Gotarusens “= will 




















Firm, 


c) to int a we payee a en IN 
Si aeaes ~ A ‘ot COMM CIAL 
directora' 
878, “* The Engineer” Offi 878 a 
Works 2 
icants must have occupied posi 
juctir engineering 
tition work. Excellent contidense, for suitable 
mang to Trade Publica as EDITORIAL ASSISTANT 
aincagod ma 1000, “The Engineer” Offi A 
district, 
LocoMGrIVE, br RIAGE and WAGON AUGH 
Muro by. Desi 
§.W. of London, Soeaite = fal AUGHTSMAN 


The. Directors of a Largs Engi 
MANAGER, ‘such 
Manager uired by 
of srr nt in other ye and be thoroughly ‘rastical lin 
dealing with detailed 
poy tee og me ‘The Engineet* Ofiex treated in idence, and — ha 
Preference given to 
Wanted | by a Railway Company 
MAN. No one pe Lang the Army — appl res Oe, The 
— ha pengr omy Ro 


NEERING Firm in the West aes, Saas are 
carry a on the te 
of the Pony a FE . be treated on oe 
and should be addressed to 
co iete ee eering Firm in the att of Seah y, 
on of most modern 
ice and 
bbe Engineer, with Journal- 
ications. 
State age, oe” and salary Fe 
thoroughly competent 
“WAGON BRAT ats. 
¥ —Add 
one eee) expected. 
No e al A preetitee Goreme boy or r residing im 
ba — awa I be is i tg 981, “ The ~~ 





Wantes anted, — ( “Capable. Fn 


aes a8 technical ing), bar Controlled 


Work. —_ 
person already op Goverament work wil “ie 
ning “ 























of a & competent Mf in 
F. ane eriowned ‘Me for medium size 
QUIRED. gt cardia © to reliable 
individ is, No - abeay as wae will be 
Emplormen on ih vatating -entloning.* “piginesr™ and 
a 
htsmen. — Jig and Tool 


-|] jraug: 
neta for small ues Work. Rural 
district Eat of London. No men dy en on Govern- 





ment work need -appl ae > in first instance, to your 
nearest a eo gta Te Tne Sse experience ‘and 
Fey 

A 





Frage 8 Re 


CRAFT Factory, 
Motor Car_experience ‘ceseutial Write. fully, steiing. i ae 
Se ag and salary required, to Box M 

=> Smith and Son, 55, Fetter-lane, E.c. 4 No one at 
present engaged on Government work or living more tran 
ten miles away need apply. 1017 a 


Praughtsmen Required _ for 


Westminster Office.- Good salary for quick and reliable 
men. Experience in’ Boiler House Lay-out or Heating an 

vantage. State age, scpeene. and salary required.— 
Address, 976, “* The Engineer 976 a 


agiced for Air- 


Aero Engine or 








ENGINEERING 
PARTNERS and DIRECTORS 
- BUSINESSES ‘and FACTORIES 


~ are obtainable through 


WHEATLEY KIRK, PRICE & CO., 
46, Watling-street, LONDON, E.C. 4; 


Albert-square, Manchester ; 
26, Collingwood-street, Neweastle-on-Tyne. 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c.. 
Paexs II., Ill, IV., XCVI, 


Numerical Index te ee 
“Pads XCY, 











il THE a SSN Eee 









orks ineer or Estimating 









eating and Ventilation.— (hhief Clerk to Works Manager 





= Ul fully experienced DRAUG. AN, WANTED for ratene Dipiooeine Eieste ve Veto se gree hen? rie poseTI0u, %. 
“2 Ban Ay and Rethepates 5 also UNIOk ee. wus be able to sh aad queda al, pleam, 0 cratems rate 
REGUIRED no one already =oer = on Go — work > ae Rome. man. : one rane 4d ta satus eauiresies bas The | sia 
Address, stating heuy cornmeny work need apply. * earest 4 
required Pitae, 4 “The Engineer ones. 1046 a o cl rs opines 








Werk 8 sie ace 


= ex pen » O., eS 


STE th fem of of ‘Shi s iden “for 
TION of WORKS MANAGE ‘Address, rr <0 he 
neer” Office. 


Works te Sr ace’ aging a 


u. tod. ™ a 
Sckede- Adarens 1081, “ The Engineer” Office. oe . 


= Draughtsman Seepre! 
for Gomme Controlled Works in — we 
age, experience al abe required. No 


more than =S ro away wilt be 
engaged. may ¥ ¥ indhg ou Office. 1044 4 


eo Engineer” 
Mechanical Draughtsmen 


WANTED for Government work for Factory 
Voie. No one already employed on Government work or 
more than 10 miles from Woolwich need ly. S08 | (steam 


Head we Clerk, Experienced }. 


fo 1 REQUIRED by Ceaed often 


than 10 miles away areal og 





Address, 996, The 








A MiIE.E., fe 87, Ineligible | ,encra 
need in mechanical ooreest 


LA. tor BM. 
—— POSITION. © 


Serr. 6, 1918 
Weel Two Cylindrical oy 


aft eset oes TANKE suitable for the storage o 


aaa pee clean , 
cash’ price © st Box Sells, Ltd., 168." a8 
sreet Ee. a, Pew 


anted, 100 K.W. Generator, 


volt, 3 t erred.—A. 
Bedford-row, WL ee me et vy, RF 3, 


W: anted, 300-350 I.N.P. Hori. 


on eh 1, COMPOUND areay fe EuGIye, With drop 
PTY io Go: Davy-P; aXman 
oriod STANLEY Eve EERING Bath, 872» 














ex ene. and sal uired.—Ad pt 
Ay Bs ae superna, sedis, ~~ 1006 4 


x Works Draughtsmen.— 


queEe A... UIRED yi large Sheffield Steel Works. | 
tt chanical, but meceparily vipat works ex- 
nd prospects 


tng pa 
perience, een State full particulars, including and salary 
expocted.  iaareen 501, “The Engineer” Office S0l a 


['wo Experienced Mechanical 
DRAUGHTSMEN. Good my > Pre- 
we E Ned ternal Combustion 
Engines.—Letters, age, selary ranted ‘and iculars to 
nearest Employment change, porn Beg! e Engineer 

and number 772 No | eas employed on Government work 
already wi'l be engag 772 a 




















dress, 4012, “The Engineer” Otfce. > 1012 » 


A M.LME,, M Inst. Met. (Qual- 


IFIED) BD) 4 Donn dy ; : 
om Fence, works com: in! 
ee, Chet ‘Draugh! SyuEe ble Pod. 
tion with aed Zaeoustoued” te me me! 4 and 
labour.—A 994, "es Engineer \ 994 » 


Advertiser Desires amr 
4 "Previous positions, aasstan ees had niger, che oe and 
- — 4 experienced. Mislonne an salary, 
™ The Engineer ” Office, 


er Desires a 
GE, 27 years’ all kinds constru 

tional a high ht abd he heaty. bast nex none as Seoeee: | A 

sible position. er hddiress, 284," * The Engineer ” Office 984 


Works mart or Assistant 


GINEER &KS by? he? bow 
chine tod PR 8 (38), a N as al ame, Ma- 
diluted isbour.— " Office. 911 


| Works or Assistant Works 
MANAGER DESIRES nar arp ad on WerWert, 
where 20 (twenty) ‘sound technical and 

ence will be ap; — Address, 1071," The 


Dr htsman and Engineer. 


Disengaged ; 235 hanical and 
engineering cxperienee A. adress, 1 1062." The Engineer Other. 










































peri- 
ineer “ Ofiee. 
1071 & 











Appointment Desired as Assis- 


wo Jig and Tool Draughtsmen ANT MANAGHR, experienced in ba 
7 and ipeligtte. "Hacellent a wg 


REQUIKED for Controlled — in oats London 
district. “Shop experience essential. No person engaged on 
Government work or residing over 10 miles away = a} y. 
State akeeriqnee and salary required.—Address, 973, 

Engineer” Office. 


wd i~ a references. — 2: 
Deacon's, Leadenhall-street, 











—| (tivil Engineer (46), Who Can 
position; his intitive, SEEKS CHANGE, focindisge 9 to 

; Would accept management Ts. national teeter | © 
ences.—Address, 330, “The iaginecr™ fice. 


Drawing - 0 office.—Youth (164), 


estminster F irm R uires echnical and drawing-office experience, RE- 
perienced STEEL WORKS" DRAUGHT: aAN with + eee BERTH. pool eNWINGS. Kitto-road, Nunhead, 
niceliodas > Gas- Furnaces, either part or whole time. 1074 
No nm nk ty more than 10 a anne or engaged on 
need Must be rs from eT 





perso 
Government work 
obligation.—Address, 980, * e Engineer” 


ites Rate Fixer Re- 
dng of Yorks by well-known = of ——— ip west | mercial 
oe caeeeel an with - —- yo fy Machine 





Jig and Tool Designer Desires 
toa, geveral ool desig, on War won. Be ev Dyk og 
est references.— Address, 1072, “The Engineer ” So. 





(Jommercial Manager, Wide Ex- 
teste eee contracts, — and publicity. Erpect 
ESIRES WORK of SeTONaE Tt 1M- 


PORTAN Ber AL Smiths’ 
100, Fleet-street, E, 051 w 





ocomotive Draughtsman De- 
SIRES SPRANTEEYT. Ten years’ experience, 





Shop practice. The position is a knee She tthe reat 
man. a ~~ an - a nage work will including six years “sll with a loadiog railway co. 
* ng full particulars of experience, age, testi a 
SF Sins expected, t to your dees B manent xchange, Coe s Assistant (Tech- position preterred © selleat testimonials. Address, 103 








meet DISENGAGED. Railway, dock, ferro. 
reliable. 











draughtsman. Works exper. ; en: 
ae Windsor distriew preferred, ag Shi Draughtsman, 8 Years’ 
anted, a Machine ue Fore. |= wee oie peau ~ |r g PQUIRES SPARETIME EMPLOY- 
work. Excellent —— tor i Pet “man. | De You Req uire a b Sg: Prony 879 p 
Teaeteed, We pewmn Ghesely exiplayen taining Se sncivemn, of excellently trained 1S pr ms . —_ — 
mate © engaged —Applicants must sums app te r Bearest | WORK 8 new Department? If so, write for partics ; age 2; Advertiser Desires Position as 
mil Exchange, 4 Engine 63. - 1035, “The Engineer” Office. 1035 gs Bs at Fe in Ine won, Dept Bi! aga 











Wane, a Thoroughly Com- Electric Fa Furnace Man 








Metall and —* SITUATION in Sed ws 
co ee ae oe oral catty now or future date SS De neer, Age 38, nianedyatsa Posi 
‘i nope vractians experience a for Of Open Hearth | ¢ fuginesr™ perienced. "Salary. must ddress, eT Le Nas Seutoaee ta te FOREMAN sya general eoaners 
tate experience an 
& 180. The Engineer" Office. No one ‘on Government. work Soak oopenon: ~ Address, 1065, 1063 » 


ake camant 


Wanted, Experienced Charge 


HAND for small Tool-room in engineeri: 
ploying about 100 hands on Admiralt a be good 





Engineer Desires Position as 
IEF foemaes or Works Manager. Good energetic 


E — 
Good energetic Engineer 32) Requires Position 


as MACHIN SHOP FOREMAN on Government 
~ ag! ort. 





18 years’ experience ; ; excellent_references.— 
“'The Engineer” Office. 1065 5 





As Time Recorder Wanted, 
L pee intes va 100 be ‘street, Londo’ tee 


We. 


———- s Sho op. .— Wanted for 
“3 4 a ee ey San te Bel ont ft ab tar shostns at 
—_—- = &e. hacen. with h prise Bh Bm : Z+ 58, 


roadbent ” Stone Breaker, 
wi! A natic Screening ar 
WANTED for oer ropesuase ‘Also 0 ee 











ll Machine of High 
_ achine of Hig aber ond 


soakendio, ew. § pmees to 





Tere Mill Wanted, Seeond- hand, 


Ma! 20ft. x 4ft. 6in., rie or or without bale Must be ig 


order. —' ice and where 
ee MGRINDING,” care’ Dentsa's, Lesdeninatl iret 





ve ca of British Patents 
Ls — 


for * IMPROVED yeree D OF AND 


potniie Lite, BOULATING 
MACHINES FOLDING LINEN, PAPE) ABRICS, 
oe other MATERUALS* and 10. for ** MPROVED 


No. 28,269, 
RRANGEMENT for AUTOMA’ Bae? REGULATING 
MACHINES ara rtrd G LINEN, PAPER, earet 


other B ”" DESIRES to INTRODU 
his INVENTIONS to the notice of Manufacturers and others 
with s view to the soveatiens worked commercial] 
All communications to 


under lice! 
dressed to JENSEN and 1508, Chartered Patent Seen, 





he Owner of Patent No. 18 5499 
suncrine on ic, DESIR to o LICENSE or ae eit iG HEAT for 


pro reitth 
Soe arte ata Pre et High — Landon, 


he Owners of Patents No 


15,549 and of 1914, for PRINTING TELEGRAPH 
APPARATOS, DESIRE to LICENSE or axe PATENT 
RIGHTS in Great Britain. LEXANDER 
5 ee Patent Agents, 306, E High Balboa 





London, W.C. 





rass Castings.—Firm in Mid- 

LANDS, with 6 Brass Foundry, isin position 
to EXECUTE ORDERS for large and small BRASS 
CASTINGS to any mixture or requirements. Promp 
deliveries given.—Address, 884, “‘ The Engineer ” Office. 884 it 





all-round man, experienced in mani 
cies and Fixtures, and have held similar position. No person 
ly on Government work will —Apply ro aad 
et Exchange, quoting “ Engineer 











‘Adare, 10%, 
‘trained (or. Elec.}, 29, bavieg 


peatiee with control of stafis, is DESI ROUS toi 
Th Firm 


Seven years’ experiance, af as foreman. — a. is 
Engineer - Manager, =e Plater Will be Open 


for a a POSITION, or as Forwmeas Borpeke. 
at an early foreman. 
bay + ea ‘Considerab big euperience on a good variety of wore | RS 























N vue 
ic anted, Foreman to Take ie ene erates Si experince in — Address, 1066, “ The Engineer 
CHARGE ofa ares Fuse Shop. Must have — angen Well vi in Joipt Stock Coy. inanagement. Address jot 
capemienee and be a r.—State age “The Engineer” Office. 


n, ineering Works near London, 
mae tog profits, bad — E wo x ~ > oe 

WHEatley KIRE, PRICE oe and Uo. ae Watingatrect, |S 
! 


Director uired for 
Managing 1 and Metal M. t Reapives AY 
Toe Must be capable TAKE EN etws 
OF WORKS ; can invest = Good opportunity for 

—Address, $53, ‘ Engineer” Office. J 





- | Eegizert Motor, Mech., Re- | 20. 


IRES RESPONSIBLE ‘APPOINTMENT. Works 

Fay on small instrument and brass ‘the 

tition work — London district preferred.— Address, re “The 
Engineer ” Office. 


Hing cms Ron tae at 


lectrical, m: 
Siu ita POSITION ye ptt (a ny dit “The 
Engineer” Office. “s 1041 2 








Wests, Foreman to Take 
——— of Fm agar we Munitions Work. Must have 
about 100 hands and mechanical 
knowled ge. hog person already on Government work or resid- 
ing more than 10 miles away will be engaged.—Apply. C. V., 
Box 12, c.o. Ratcliffe, 4, Gracechurch-street, E.C. 8064 


Foreman for Large Fitting 


Shop, P, engaged on New and Heavy Repair Work, ey 
L 

















ole » Agents Wanted for London, 


fonth jes, and other for infallible BOILER 
oor ADP ECLIPSE BOILER COMPO. CO., 6, = pa 
D 


A Large Firm of Engineers in 


ing to large Collieries in Monmouthshire must ba a, eal 
in modern methods and strict disctplinarian aks 
ticulars in confidence.—Address, 991, “The 


Wanted, a Plate- working 


Eresicnced Marine Engineer, 
middle 260, DESIRES CHANGE, ashore or afloat. 


y years chief. Good references. & _ oes September | SAE: 
tee —Address, 1066, ‘* The Engineer” Of 066 











CHINE to cut circular pieces out of plate 18 to xperienced Mech. and Aero- the 
12 gauge thick up to nwa diameter. The machine also SavTIC CAL, _eagineer and BAUS of an 0) YOUTH of 
required to bead the plates on the outside. Please send on ae dota all work ation as PREMIUM — 
es" 2 with time of delivery.—Address, 1008, “ = + Seare Twp pon De berks pany + pay y > Ho 1010. * “ Engineer ” Office. course to => both ~ 


Beer 1010 Address, 10, “ The Engineer” Ofte, Ws 


Ene port Trade. — Thoro bt 4 


aes BUSINESS ge, first-class ed: 
steel, and 








Epgineer Wanted at Once to Fix 


on a Farm Small Petrol Engine ; owner hassame. Also 
fix up Chaff-catting and other Machi inery. One hours 
journey from town.—Write Z. L. 570, care Deacons, Leader hall 
street, E.C. 3. 1019 a 


Hagincer Wanted for France, 


accustomed to Running Steam-driven Machinery. 

ages £5, with bonus additional—Reply, with copies of 

he oe and state age, if married, and if eligible for 

military service, to Box No. 1. 737, T. B. Browne's Advertising 
Offices, 163, Queen Victoria-street, E.C. 4. 1083 a 


Fitters and Tool Makers Required 


for urgent War Work, E. London area. No man 
en Government work or residing at a distance of more than I 
miles need apply. — C. V., Box 14, SS. %, 


Gracechurch-street, E. 
uired 


Millwright, Capable, 


for ae of Foundry and Pattern era Plant 


[>st. C.E., Inst. Mech.E., B.Sc., 


all ENGIN me] INATIONS.—Mr. G. P. 
TD ATES either orally or by correspondence. Fb ee 


commenced at any ee Ev Re IY 


ile 


wastonee 

canoenh fo several languages, a Bam export ye 4 
jilie 4 and initiative, DESI 

yr TMENT with baw ive % Ex 


concern 
MANAGER or similar, wi wereee trade either 
now or vou of the war.—Address, 1043, “ rage ore 
B 


Fist: -class Engineer Desires 
POST as en INSPECTOR or SHOP SUPERIN 
TENDENT. experience. good credentials; tactful 
disciplinarian. a Ee. 1075, “ ee Engineer ” Office. 1075 a 











ns, is, Engineering Tutors 


E., and AMILME. Eintreduetory  Coune he 
Mathematics and Mechanics. —254, Gkiord-roed, Manchester. 


Wares About 500ft. Sheet [ron 


IR PIP. either , 7in., or 8in., in short lengths, 
ak ends pref -' also 6 ANGLE BENDS for above ; 
ait ‘a quantity of 18in. STEEL TRAM LINES, with Turn 
tabies.—Apply, ROWE BROS. and Ae Lid, P. all Mal’, 
verpoo! 803 F 


anted, a Steel Roof about 54ft. 


a 








Mechanical - ineer Requires 
CHANGE. Five — 
and assistant to 


spgcir. Gong, organiegr. Used sggiavons, Fir aes 
Metallurg: ist (36) Desires Re- 

















copupen ibaguen, Wont-smphinn Samnnern. “Sek Br lerion: 19 years’ experience steel, 

- oe, pro. A tt pranee es price, 
Vided. "gond opening and permanent ition for suitable J iron, and non-ferrous y r 
man. N ere already on bent pant work will be | heat-treatment, microscopy, a = * work —ia— to TH 38U UMacERSDW ate Derlingos. 
ool oly, stating eos, experience, and wages uired, highest references.—Address, 993, “‘ The Engineer” . 
to nearest Emp oyment SeSchange, quoting “The PY 993 B 


and No. A5968. 


xy- -Acetylene Cutters. Good 


s to experienced men.—C. A. ROBINSON and CO., 
Anchor I nen Wharf, E. Greenwich, 8.E. 10. 1077 a 


Ghift Engineers Wanted for 


ee —— abroad. Wages 4 aa a be 
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A New Shipbuilding Centre. 


AN interesting event of the month was the 
launch from a shipyard in Poole Harbour of a rein- 
forced concrete lighter of a deadweight carrying 
capacity of no less than 1000 tons. Poole, once a 
shipbuilding centre of no-mean repute, has for many 
years now been devoid of that industry, saving that 
a certain number of yachts has been built there. 
The present enterprise would appear, therefore, to 
mark the beginning of what, it may be hoped, will 
turn out to be a new era of prosperity. What is 
known as Poole Harbour is actually a very fairly 
large area of water which is land-locked saving for 
one comparatively small entrance channel through 
which the tide ebbs and flows with considerable 
velocity. At low tide much of the area is composed 
of mud flats, but there are channels of fair depth even 
when the water is at its lowest,and the yard from which 
the lighter was launched runs alongside of one of 
them. Facing it the water is deep enough, at any 
rate, for the launching of vessels of 2500 tons. The 
particular interest attaching to the present launch, 
apart from the fact that the hull sent into the water 
was composed of armoured concrete, is that the site 
of the yard was at the end of last year agricultural 
land. Between last December and to-day sixteen 
slipways have cither been completed or are now 
nearing completion. From the yard, when all is in 
working order, and that stage has very nearly been 
reached, a completed vessel will be launched every 
fortnight. At the present time there are being 
built, in addition to the 1000-ton - lighters, tugs 
which will be fitted with engines of 800 horse power ; 
but all the slipways are designed to accommodate 
vessels of 2500 tons deadweight capacity, so that it 
will be possible for the one yard alone to turn out 
ships having a total of well over 50,000 tons per 
annum. 


Coal Conservation Committee’s Report. 


THe final report of this committee, which 
was issued on August 2Ist, ranges over a great variety 
of topics. The task set the committee was to suggest 
improvements in the methods of mining coal to 
minimise loss in working and to cheapen cost of 
production, to lay down the lines of reform in the use 
of coal for the production of power, light and heat, 
and of recovering by-products, and to consider what 
steps should be taken to secure the development of 
new coalfields or the extension of coalfields already 
being worked. It became obvious at an early stage 
of the work that it would involve research—hence 
the establishment of the Fue Research Board— 
and that sub-committees would have to be formed to 
deal with various branches of the subject. It is 
the reports of the sub-committees on mining, power 
generation and transmission, metallurgy, carbonisa- 
tion, and geology which form the substantive report 
upon the questions submitted to the main com- 
mittee. It is pointed out in the report of the Mining 
Sub-committee that the average output per person 
employed above and below ground was for the nine 
years 1905 to 1913 only 44 per cent. of the average 
output in the United States, and that it is still 
decreasing. The general recommendations are for 
reforms of a far-reaching character, and include the 
establishment of a Ministry of Mines and Minerals, 
which would take over functions now exercised by a 
number of Government departments; the appoint- 
ment of a Board of. Electricity Commissioners to 
direct and supervise the concentration of electric 
generation and supply in super-stations, and over large 
areas, and the development of iron and steel practice 
by the erection of combined units having a capacity 
of from 300,000 to 500,000 tons of finished steel per 
annum. Great stress is laid on the fact that the 
practical realisation of more scientific methods for 
the preparation and use of fuel depends on the 
creation of a body of trained experts. 


Electric Welding in Shipbuilding: 


By the issue during the past month of regu- 
lations governing the employment: of electric welding 
in ships built to the classification of Lloyd’s Register 
of Shipping official sanction has been given to the use 
of a process which was finding. increasing application 
in the shipyard. Although electric welding has been 
employed in repair work for many years past for 
parts of a ship’s structure not exposed to severe 
stresses, it is only during the war period that develop- 
ments in electric welding processes have been made 
which justify the extension of such methods to replace 





riveted connections on a considerable scale. Before 
deciding to adopt as a tentative measure provisional 
rules for the classification of electrically welded 
vessels the Committee of Lloyd’s Register had before 
it the results of experimental work carried out by the 
technical staff. The investigation included—(1) Deter- 
mination of the modulus of elasticity and approxi- 
mate elastic limit ; (2) determination of ultimate 
strength and elongation ; (3) application of alterna- 
ting stresses ; (4) cold bending of welds and impact 
tests; and (5) chemical and microscopical analysis: 
The results obtained indicated that the properties 
of the material when welded are not affected in any 
way which should restrict the somewhat free use of it 
in ship construction. The main features of the 
regulations issued are that the system of welding must 
be approved, that the manufacture of electrodes must 
be such as to ensure reliability and uniformity in 
the finished article, and that the necessary skilled 
labour shall be employed. Rules are laid down 
governing the details of the work and the character 
of the welds. 


Exhibition of Scientific Products. 


Tue Exhibition which opened at King’s 
College on August 12th, and which closes to-morrow, 
has admirably served its main purpose of showing 
some of the progress which has been made during 
the war period in supplying from our own resources 
many of the scientific products essential in manufac- 
tyring processes which before 1914 were largely, and 
in some cases wholly, imported from enemy countries. 
It was not easy under present condftions to arrange 
such an exhibition, which was in no sense a trade fair, 
but the British Science Guild which organised it 
secured the co-operation of many of the leading 
manufacturers, and in spite of gaps arising from the 
pressure of war contracts, a fairly representative 
display was made of progress in some of the branches 
of manufacture which had in the pre-war era been 
surrendered to foreign rivals. The largest and most 
important section was that devoted to chemical 
products and processes, but there’ was a good display 
of scientific instruments, a comprehensive aircraft 
exhibit indicated the lines of recent progress, while 
other stands showed what has been achieved in 
providing supplies of tungsten, and of the refractory 
materials used in steel making and other industries. 
Other sections gave proof of what has been done to 
rid certain branches of the textile trades from 
dependence on enemy sources, notably for hosiery 
machinery and other equipment. The exhibition 
also included exhibits of new surgical, bacteriological 
and other appliances, and of filtering and other papers 
formerly obtained from Germany, while yet another 
group showed the trend of recent developments in 
connection with food production and conservation. 
The Gas Traction Committee sent an exhibit which 
indicated the progress which is being made in the 
employment of gas in substitution for petrol and 
petroleum products as a source of power in motor 
vehicles. The steps which are being taken to develop 
the raw materials’ resources of the Empire were 
shown in exhibit form. The National Physical 
Laboratory and other technical bodies rendered 
assistance. An excellent series of demonstrations 
and lectures was given during: the period of the 
exhibition. 


Empire Water Power Resources. 


THE report of the Committee appointed by 
the Conjoint Board of Scientific Societies to ascertain 
the amount and distribution of water power in the 
British Empire, which was issued early in August, 
brings within the covers of a single small volume 
a great deal of useful information on a subject of 
growing importance. It is estimated that the 
potential water power of the Empire amounts to 
from 50 to 70 million horse-power, of which 27 million 
horse-power is assigned to Canada, and 963,000 horse- 
power to Great Britain. A very small percentage of 
these resources has as yet been utilised, but it is stated 
that in Canada no less than 7,500,000 horse-power 
is available within reach of existing markets. 
The Committee holds that there is a great field for 
electro-chemical and electro-metallurgical develop- 
ment in New Zealand, and that a portion of 3,800,000 
horse-power believed to be available will be in opera- 
tion at a comparatively early date. With the 
exception of the action taken by the Governments of 
Canada and New Zealand, not only has very little 
been done to develop water power resources, but 
even the systematic collection of the necessary data 
has been neglected. The tables which accompany 
the report constitute a strong indictment of Empire 
policy, or.rather of the want of any definite policy. 
The statistics, which show the percentage of the 


available horse-power which has been already utilised, 
are particularly instructive in this connection: 
Germany has put into use no less than 43.4 per-cent. 
of the available water power, whereas the United 
Kingdom has only brought into service 8.3 per cent. 
Thesonly part of the Empire which shows any marked 
development in this direction is the thickly populated 
part of Canada, where 21 per cent. of the total 
power which could be employed has been put under 
tribute. The Committee, having regard to the 
importance of the subject, and entertaining doubts 
as to what private enterprise might achieve, 
recommends the appointment of an official body to 
deal with development questions. The main function 
of this authority would, it is suggested, be the 
direction of systematic investigation, but it would 
also act in an advisory capacity. Powers either to 
assist or to undertake developments should be 
reserved to the State, but-it is regarded as desirable 
that the management of water power schemes should 
remain in private hands. 


Aeronautics. 


THE aeronautical record for the past month 
presents several very noteworthy features. In 
intensity it undoubtedly surpasses even the intense 
records of the immediately preceding months. 
Thus on the British front in France no fewer than 
462 enemy machines were destroyed in air fighting 
or by fire from the ground, while 182 others were 
driven down out of control. Against these figures 
we have to set the loss of 216 British machines 
reported missing by Sir Douglas Haig. A significant 
feature of the month’s returns is the damage wrought 
by the British among the enemy’s balloons. The 
total number of these craft destroyed reaches the 
exceptionally high figure of 46, as compared with 36, 
19 and 8 in July, June and May respectively. From 
this crescendo of figures it seems reasonable to infer 
that the enemy, possibly owing to a difficulty in 
providing engines, is being compelled to employ 
balloons to a greater and greater extent. The 
activity of our aviators since the British attack was 
launched on the 8th of the month has been inereasing. 
On that date and subsequently they have taken a 
large and vitally important part in the direct fighting, 
as may be judged from the fact that on the 8th alone 
50 of our machines, mostly low flying, were reported 
missing. In addition they have assisted the advance 
of the “tanks” by creating smoke screens around 
them, and on several occasions have supplied our 
advanced troops with ammunition dropped by para- 
chute. The work of the Independent Air Force has 
been continued and extended. Karlsruhe, Coblenz, 
Cologne, Mannheim and Frankfort have been freely 
attacked ; besides numerous other strategic points 
in West Germany. The raid on Mannheim carried 
out during the night of the 25th and 26th is especially 
noteworthy, for bombs were dropped on the city from 
the extraordinarily low height of 200ft. Every 
bomb was seen to burst on its targetand great damage, 
it is certain, was caused. The enemy’s defences were 
undoubtedly unprepared for the tactics adopted ; 
and in spite of an intense barrage fire, and the pre- 
valence of thunderstorms, all our machines returned 
safely. Another noteworthy feature of the month’s 
record is found in the extent to which our aviators 
have concentrated in attacks upon enemy aerodromes. 
Both the Independent Force and the Air Force 
contingents working with the Army have actively 
pursued this policy, and have on several occasions 
wrought great damage and loss among the enemy’s 
sheds and machines on the ground. The Air Force 
contingents attached to the Navy have also been 
exceptionally busy. Up to the 25th they had des- 
troyed 33 enemy machines and driven down 34 out of 
control with a loss to themselves of 12. In addition, 
they shot down in flames two Zeppelins, one of which 
was, in company with five others, engaged on the 
night of the 5th in an abortive attempt to reach our 
Eastern counties. 


Further Aeronautical Incidents. x 


Amone other notable incidents reported 
during the month must be mentioned the daring flight 
of eight Italian aeroplanes, under the command of 
Major d’Annunzio, to Vienna and back. The total 
journey amounted to 625 miles, of which 500 miles lay 
over enemy territory. The flight commenced at 5.50 
a.m., and by 9.20 a.m. Vienna was reached. Pro- 
paganda leaflets and not bombs were dropped on the 
city from a very low height without hindrance from 
the enemy, and the return journey was made by way of 
Graz, Laibach and Trieste, the squadron reaching 
home:at 12.40 p.m. One machine,owing to engine 
trouble, was compelled to alight at Wiener Neustadt. 





Another noteworthy long distance flight, although 
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not in the face of the enemy, was also accomplished 
during the month. Two Royal Air Force officers, 
with two mechanics, set out from England on a 
service machine, and with one or two halts for petrol, 
&c., flew to Egypt, a distance,as the crow flies, of 
about 2000 miles. On the technical side the month 
is noteworthy by reason of the appearance, officially 
announced, on the Western front of American 
machines fitted with ‘‘ Liberty’ engines, and on 
the German side of a giant type of bombing machine 
provided with five motors. An example of the last 
named class was brought down by the British on 
the night of the 10th and 1lth. The machine came 
down in flames, and on striking the ground its load of 
bombs exploded, so that little information as to its 
design could be obtained. 


Naval Incidents. 


THE usual tale of small] losses falls to be 
recorded for August as for the majority of the pre- 
ceding months. On the 2nd two British destroyers 
wers mined and sunk with the loss of 97 lives. On the 
3rd, the homeward bound ambulance transport 
Warilda, with 800 wounded on board, was torpedoed 
and sunk in the English Channel. Of those on board 
123 were lost. In the Mediterranean, a British 
destroyer, after having been seriously damaged as a 
result of a collision, was torpedoed and sunk by an 
enemy submarine on the 6th with the loss of seven 
lives. On the 15th, two British destroyers were mined 
and sunk, apparently off the Dutch coast, with the 
loss of 27 lives. On the 7th the French navy suffered 
the lossJ]by torpedoing of the old armoured cruiser 
Dupetit Thouars, a vessel of 9517 tons, completed at 
Toulon in 1903, and engaged with the American 
navy in the protection of shipping on the Atlantic. 
All the erew except thirteen were rescued by American 
destroyers. Only two small skirmishes were reported 
during the month. The West Frisian coast was 
reconnoitred by British light forces, accompanied 
by aircraft, on the morning of the llth. The British 
forees were heavily attacked by enemy aircraft 
and, as a result, six of our motor boats failed to return. 
Our aeroplanes attacked a German airship during 
the engagement and succeeded in bringing it down in 
flames. At one a.m. on the 23rd, German motor boats 
attempted a reconnaisance in the neighbourhood of 
Dunkirk. They were engaged by British and French 
patrols, assisted by the land forces,and were driven off. 
One enemy motor boat is believed to have been 
destroyed. There were no casualties or damage on 
the Allies’ side. 


The Disabled. 


THE reinstatement in industry of men 
disabled in the war has always exercised the public 
mind, but particular attention has been directed to 
it during the past few days by the announcement 
that the King has shown his sympathy with maimed 
soldiers, and his appreciation of the necessity of find- 
ing for them a useful occupation in life, by a donation 
of £78,000 to the fund that has been established to 
pay for their training. We have no doubt that with 
this Royal example before them, all those who can 
do so will respond to Mr. Hodge’s appeal for money 
for an object which is not less politic than humane. 
Valuable steps have already been taken towards 
the adequate training of disabled men. National 
advisory committees have been set up for each of the 
principal trades, and that for the shipbuilding and 
engineering trades has already issued three useful 
reports. This committee recommends that the 
period of training for a skilled man should be three 
years, beginning with an intensive course at a tech- 
nical school. The rates of pay proposed are on a 
generous scale, so that the disabled man may become 
really self-supporting. Pay begins at 27s. 6d. a 
week, and rises at the conclusion of the course to 
57s. 6d., when the man will be regarded as trained, 
and become entitled to the full rate of wages ruling 
in the district in which he works. The scheme has 
been drawn up by employers and labour represen- 
tatives in conference, and it is expected that it will 
be adopted as the national standard, so that there 
will be no inequality in the pay, and as little as cir- 
cumstances will. permit in the training, in various 
districts. Apart altogether from the fact that em- 
ployers, as a rule, will only be too glad to find work 
for men disabled in the war, it is not improbable that, 
owing to the nature of the training they will undergo, 
the standard reached by disabled men will be at least 
as high as that of their more fortunate brothers. We 
understand that local authorities are being urged to 
put the scheme in force in their localities as rapidly 
as possible, 


THE 300 HORSE-POWER MAYBACH AERO- 
ENGINE. 
No. II.* 


Crank Shaft.—The crank shaft—see Fig. 16 and the 
general arrangement drawing on page 196— is carried 
in seven plain bearings. The diameter of all the 
journals is 66 mm., and that of the crank pins is also 
66mm. Unlike the practice followed in the Mereédés 
engine, al! the crank webs are given the same thickness, 
namely, 23: mm., and width 95mm. Further, all the 
journals are bored to 36 mm. diameter, and all the 
crank pins to 39 mm. The ends of the holes in the 
crank pins are plugged with centrifugal oil scoops—- 
described later in connection with the lubricating 
system. At the rear end the crank shaft is bored to 
receive in a driving fit an extension shaft carrying 
the wireless dynamo driving pulley. ‘This pulley is 
a standard German engine fitting, and was illustrated 
and described in our issue of May 31st, in connection 





|| with the 240 horse-power Mercédés engine. 


As shown in Fig. 10, the flange to which the 
propeller hub is bolted is not formed integrally with 
the crank shaft, but is bored, tapered and driven 
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Crank Chamber.—The crank chamber is cast in 
aluminium, and is in two parts, as shown in Figs. 8, 8a, 
and 9, and in the cross-section, Fig. 11. Unlike the 
practice followed in most enemy aero-engines, the 
lower halves of the crank shaft main bearings are 
bolted to the top half of the crank chamber, instead 
of being formed solidly with the lower half of the 
chamber. However, as is now almost standard 
practice, the bolts securing the lower halves of the 
main bearings are extended right through the upper 
half of the crank chamber, and are used to secure 
the cylinders in place by means of three-cornere:| 
clamps. As shown in Fig. 8a, and in the general 
arrangement drawing on page 196, the forward mai: 
bearing cap carries beneath it one of the pinions for 
driving the oil pumps situated in the lower half of tho 
crank chamber. The cam shaft driving gear whee!s 
at the front end and the magneto and interrupter 
gearing at the rear end are enclosed in cast aluminiu), 
covers bolted to the crank case. Two brackets, «s 
shown in Fig. 9, are cast on the lower half of the 
crank chamber at the rear end for the reception of 
the magnetos. The ventilation of the crank case is 
secured by means of six “ breathers ’’ on the induction 
side of the engine, and a ventilator manifold connected 
by six short rubber joints to the crank case on the 








Figs. 8, 8a, and 9—UPPER AND LOWER PORTIONS OF 


tightly on to the tapered end of the crank shaft. 


The only means provided of preventing the flange 
from rotating is a 10 mm. grub screw let half into the 


metal of the flange, and half into that of the crank 
shaft. 
plug screwed into the end of the crank shaft. 


double thrust ball race. Just in front of the ball 


bearing the body of the flange is machined to form the 
teeth of the first wheel of the cam shaft driving 
gearing. In front of this gearing a double oil thrower 
ring surrounds the flange body. This ring is driven 
The 
propeller hub and its flanges are galvanised with tin 
The front flange fits on to 
four castellations on the hub, and is attached to the 
two flanges at the rear by means of eight 15 mm. 


over a split collar bedded against the flange. 


to prevent corrosion. 


bolts. The total weight of the propeller hub with all 


its bolts, but without the extension flange on the 


crank shaft, is 21 Ib.f 


- Bel. appeased August 30th. 


This grub screw is locked by the flange of a 
The 
flange carrying the propeller hub is supported by a 
single-race ball bearing behind which is situated a 





t This method of attaching the propeller hub to the crank shaft 
seems to us to be very complicated as compared with the practice 
followed in, say, the Mercédés engines, wherein the hub is tapered in 
the bore, and is driven directly over the tapered end of the crank shaft, 





CRANK CASE 


exhaust side—see the views reproduced on page 182, 
ante. The arrangement is very similar to that which 
we described in our issue of February 22nd, in 
connection with the Zeppelin-Maybach’ engines. 
A trap for oil is formed in the ventilator manifold. 
Lubrication.—The lubrication system of the new 
Maybach engine shows considerable differences from 
that formerly employed. In the Zeppelin-Maybach 
engine there was a single oil pump of the plunger type. 
In the new engine there are three oil pumps, all of the 
gear type. These three pumps, as shown in the 
general arrangement drawing, are fixed to the foot of 
the lower portion of the crank chamber, one, @ 
scavenger pump, at the forward end, and two, a 
scavenger pump and the main pump respectively, at 
the rear end. The front oil pump is illustrated in 
Fig. 12. It consists of a cast iron body containing two 
pinions of which the top one is of steel machined 
solidly with the driving spindle, while the lower one 
is of gun-metal. The pump body is secured in 
position by a stud in its underside, which, passing 


The Maybach design can hardly be said to simplify manufacture. but 
it has the gee merit of making it unnecessary to break the coned 
joint when the propeller has to be removed. The fact that the cam 
shaft is driven from the forward end of the crank shaft instead of the 
= ig may also haye some bearing on the design adopted,—ED. 
THE E. 
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300-H.P. MAYBACH AERO-ENGINE—SOME DETAILS 
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Fig. ll. : 
Cross Section through Crankcase. 
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showing Ratchet drive and detachable Oil Sump. 
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Fig. 14. 
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through the metal of the crank case, is further used to | tank. A certain amount of oil is, however, always | bearings of the crank shaft, to the cam shaft gear 
hold in place the detachable oil sump from which the | maintained in the crank chamber, corresponding in | wheels at the forward end and to thé petrol pump 


pump draws its supply. 


aluminium casting into the mouth of which is screwed | 
& brass oil trap. The pump is driven from the cam | 


shaft pinion on the crank shaft by way of the pinion, 
already’ mentioned, on the cap of the front main 
bearing. This latter pinion meshes with a gear wheel 
on one face of which ratchet teeth are cut. Theso 
teeth mesh with similar teeth on the face—not the 
edge—of a flange turned on ‘the pump spindle. The 


| angle the engine may be tilted up or down. 


two sets of teeth are held in contact by a spring | 


pressing against the back of the gear wheel. 
in the event of a back-fire occurring, since the two 


Thus, | 


rear pumps are driven ‘off the forward: one, all the | 


pumps become inoperative, and the scavenger pumps 


are prevented from flooding the crank chamber with | 
oil drawn from the main tank. The two scavenger | a check valve-—see Fig. 13—into an oil main running 


pump spindles are connected by a light tubular shaft. | outside the crank case on the induction side. 


Fig. 13. Twoscavenger pumps are provided in order 
that flooding may be prevented, no matter at what 
Each 
scavenger pump has a separate delivery pipe to the 
main oiltank. The suction passages of the twospumps 
are, however, connected by a pipe—see Figs. 12 and 13 
—so that the forward pump can draw from the rear 
sump, and vice versd. ‘Thus, when the engine is 
tilted, the higher pump assists the action of the lower 
one. . 

The third, the pressure oil, pump is exactly similar 
in. construction with the two others. It is driven 
directly off the spindle of the rear scavenger pump. 
It draws oil from the main tank, and delivers it past 


Any 


The duty of the scavenger pumps is to return the oil | excess oil is returned past a relief valve into the suction 


This’ sump consists of an | level with the top of the oil traps in the sumps—see | and water pump drives at the rear end. The method 


| of establishing communication between the oil main 
| and the crank shaft bearings is illustrated in Figs. 11 
|and 14. Passages are drilled, as shown in Fig. 11, 
| down the webs of the upper half of the crank case 
| into channels passing round the holding-down bolts. 
| The drilled passages end externally in bosses into 
| which, as shown in Fig. 14, plugs are screwed. These 
| plugs are cross-drilled, turned with a waist and 
| surrounded by a perforated filtering sleeve. The oil 
| main fits over the plugs, as shown, and is held in 
| place by means of caps and set screws entering the 
| tapped ends of the plugs. It will be noticed that a 
restriction is formed in the bore: of the plug, and that 
a small loose piece with a similarly restricted hole in 
it istsituated beneath the end of the set screw. The 





ren report surmises that the object of the small 


loose piece is to permit a correct reading of the oil 


collecting within the crank chamber back to the main | pipe. From the oil main the oil is led to the main | pressure at any of the main bearings to be obtained 
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by removing the set screw and attaching a pressure 


gauge in its place. 


The oilfforced out through the ends of the journal /*is driven through a dog clutch by a short vertical | 


= 


The water-pump is illustrated in Fig. 18. 
shown in the general arrangement drawing, its spindle 
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As | reverse direction are formed in the upper half of the 


easing around a domed central portion. 
Ignition —Two Bosch magnetos and two Bosch 
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Fig. 15—GENERAL ARRANGEMENT OF MAYBACH AERO-ENGINE 


bearings is, in part at least, caught in the scoops | 
fixed to the sides of the crank webs—see Figs. 16 and | 


17—and is thence driven by centrifugal force into the | pump spindle runs in a bronze bearing which at the | 


shaft carrying a bevel gear wheel, which meshes with 
a similar bevel wheel on the crank shaft. 


plugs per cylinder are fitted. The cylinders are fired 


The water | in the order 1, 5, 3, 6, 2, 4. 


Starting Gear.—The starting gear is similar to that 

















hollow interiors of the crank pins. Thereafter it 
passes to the big-end bearings, and up the pipes 
within the connecting-rods to the gudgeon pins. 
The cylinder walls, the cam shafts and the tappets 
are lubricated by the surplus oil thrown off the centri- 
fugal scoops. No provision, it is noted, is made even 
for the hand lubrication of the roller bearings of the 
valve rockers. 

Water Circulation System.—The course followed by 





Fig. 17—OIL SCOOP 


the cooling water is indicated in Fig. 13. Starting 
from the pump, which is fixed to the rear end of the 
crank case, the water flows first through the jacket of 
the rear carburetter, thence through each of the six 
cylinder jackets in turn, to the jacket of the forward 
carburetter, and so through the radiator back to the 
pump. The radiator is of an entirely new design. 
It is semi-circular in section, and is slung above the 
engine from the upper plane. It is stated to be very 





efficient. A separate report on it is to be issued. 


Fig. 16—-THE_CRANK SHAFT 


top is formed as a cur, to receive a ball thrust bearing. 
As this bearing practically runs immersed in water, 
it must be liable to corrosion. The lower half of 
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Fig. 18—-WATER PUMP 
the pump casing is of aluminium ; the top half of the 


casing and the rotor are of gun-metal. The rotor has 
six helical vanes. Six helical passages sloping in the 





employed~on the Zeppelin-Maybach engine. It is 
shown in Fig. 11. When the hand lever A is depressed, 
the rods B B are partially rotated. Slots in these 
rods engage with small lugs projecting from the sides 
of the tappets C, D, so that when the handle A is 
rotated, all the inlet and exhaust valves are lifted 
off their seats. Simultaneously, the flap valve E in 
the exhaust passage rises and closes the outlet. The 
rod F operating the valve E contains a spring plunger 
so as te ensure the flap valve making a proper seating. 
A pin is then inserted in the holes at G to lock the 
lever in the starting position. A large hand pump is 
connected to the branch pipe H, and on being operated 
draws mixture into the cylinders from the carburetters. 
When the cylinders are charged, the handle A is 
released, so as to close the inlet and exhaust valves, 
and the mixture is fired by means of a Bosch hand- 
starter magneto. Were this magneto accidentally 
operated before the hand lever A was released, the 
mixture would fire back into the carburetter, and the 
hand pump would probably be damaged. To prevent 
such an occurrence, it is arranged that the locking pin 
at G shall only be effective if it is of a special type. 
The pin actually used is the handle of the starting 
magneto, which is made detachable for the purpose. 








Two thousand tons of iron ore, says the South African 
Mining Journal, have been extracted from the big deposit 
on the Roodepoort farm, near Ermelo, and are being sent 
to Vereeniging for smelting by the South African Blast 
Furnace Co. ‘The deposit has been known for many years, 
and has recently been visited by Dr. Mellor and the heads 
of the Geological Survey and others connected with the 
Mines Department. It is a bedded deposit of magnetite 
with a northerly dip and a thickness varying from 3i{t. to 
5ft.’ Reports describe the ore as equal to the best Swedish 
deposits. A similar valuable iron ore deposit exists some 
twenty miles south-east of Ermelo, along the Piet Retief 
line near Sheepmoor, 
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SCIENTIFIC AND INDUSTRIAL RESEARCH. 
No. I. 


In presenting the report for 1918 of its Advisory 
Couneil, the Committee of the Privy Council for 
Scientific and Industrial Research gives the following 
summary of its labours during the past year. 


1. The past year has seen a great extension of the 
work of the Department.. We have approved: the 
comprehensive scheme of research and the proppsals 
for the erection of a national fuel research station 
submitted to us by the Fuel Research Board. 
The station is in course of erection at East Greenwich, 
and will, it is hoped, begin work by the close of this 
year. The Director of Fuel Research, Sir George 
Beilby, is responsible for the lay-out and equipment 
of the site and works. The buildings and equipment 
to be first erected are estimated to cost about £120,000, 
while the land, which has been leased to the Govern- 
ment at @ nominal rent by the South Metropolitan 
Gas Company, is amply sufficient for any likely 
development. The Director has also at our request 
placed his unrivalled knowledge and experience at 
the disposal of the Government in connection with 
many aspects of the fuel problem. Further details 
of this work will be found in the report of our Advisory 
Council, which we append to this report. 

2. As from April lst last, we assumed responsibility 
for the maintenance and development of the National 
Physical Laboratory, with its constantly growing 
volume of work devoted in present circumstances 
almost’ entirely to the purposes of the war. The 
Executive Committee of the Laboratory reported to 
us through our Advisory Council that the salaries of 
the Laboratory Staff have long been gravely 
inadequate, and, with the sanction of the Treasury, 
we have introduced the amended scheme of salaries 
recommended by the Committee, subject to the 
understanding that it is ‘“* without prejudice to the 
right of the Government to appoint a Committee of 
Enquiry into the whole question after the war,” and 
that the adoption of the new scheme is not taken as 
an acceptance of the principle of overtime payment 
for persons receiving salaries of over £350 a year. 
We have approved extensions of the Laboratory 
which will enable it to undertake the testing of the 
higher grades of chemical glass and the testing of all 
clinical thermometers, whether for military or civilian 
use. The Government has made it compulsory, 
under the Defence of the Realm Act, for all such 
thermometers to comply with the specification drafted 
by the Ministry of Munitions in consultation with the 
Local Government Board and the Department of 
Scientific and Industrial Research. 

3. During the past year our Advisory Council 
called our attention to the urgent need for scientific 
investigation into the methods of food preservation— 
problems which were of interest both to the Ministry 
of Food and to the several Boards of Agriculture and 
Fisheries of the United Kingdom as well as to the 
Overseas Dominions. We have accordingly sanctioned 
the establishment of a Food Investigation Board with 
Mr. Hardy, one of the secretaries of the Royal Society, 
as director. The Board, which is organised on lines 
similar to that of the Fuel Research Board, consists, 
besides the Director, of representatives of the Develop- 
ment Commission, the Medical Research Committee, 
the Dominion of New Zealand, the Port of London 
Authority, and of our own Advisory Council, together 
with Sir Kenneth Anderson, K.C.M.G. We approved 
a budget for the first six months’ work of £5000, and 
the Board immediately initiated a series of important 
researches throughout the. kingdom. They have 
secured the active co-operation of the industries 
concerned in the work of a series of special committees 
appointed to deal with particular aspects of thesubject, 
and they are in constant communication with the 
Canadian Advisory Council for Scientific and 
Industrial Research, who are also engaged on research 
in this direction. 

4. We have also established a Research Board 
under the chairmanship of Sir Lionel Phillips, Bart., to 
continue and develop the researches into the produc- 
tion of tin and tungsten in Cornwall hitherto conducted 
with the aid of a grant from the Department by the 
Institution of Mining and Metallurgy. Full details 
of the arrangements are given in the report of our 
Advisory Council—page 10—but we desire especially 
to mention this attempt to develop the natural 
resources of Your Majesty’s Duchy of Cornwall, 
because it is largely due to the personal interest of 
H.R.H. the Prince of Wales that the Duchy is giving 
important financial support to the researches. ‘The 
mine-owners and local landlords have also subscribed 
a sum of over £2000 a year for a period of three years, 
while we have assigned a sum of £2500 a year for the 
same purpose. . 

5. We have sanctioned the undertaking of a number 
of other important investigations by the Department 
at the request of other Departments of State, amongst 
them a series of tests of home-grown timber, which 
will, it is hoped, afford useful guidance in the re- 
afforestation of the country after the ‘war. An 
account of these researches will be found in the report 
of our Advisory Council. They afford, like the in- 


stances already mentioned, satisfactory evidence of 
the need for a central research organ, a need which, 


among others, the Department of. Scientific and 
Industrial Research was designed to meet. 

6. Satisfactory progress has been made during the 
past year with the negotiations between the Depart- 
ment and the industries of the country for the 
establishment of industrial research associations. 
Our Advisory Council had reached the conclusion 
recorded in our last report that co-operative associa- 
tions of manufacturers under the Companies Acts, 
working without the distribution of profits and limited 
by @ nominal guarantee, promised to be the most 
hopeful line of advance. In reliance on their judg- 
ment the Government asked Parliament to vote a 
sum of a million sterling as a fund to be expended over 
a period of five or six years in grants to approved 
associations of this kind. But in the nature of the 
case, there could be no certainty that the policy 
would be successful until the full scheme could be put 
before the industries of the country as a definite offer. 
In our Jast Report (Appendix III.) we published an 
outline of the scheme together with a model memoran- 
dum of association and conditions as to the payment 
of grant. Experience has shown. that in all essential 
points the model memorandum and the conditions of 
grant have been suitable to the circumstances of 
widely different industries. The negotiations have 
led us to make certain changes of detail in the 
memorandum, and have enabled us to prepare a body 
of common form articles which will save time and 
expense in the formation of future associations. 
Each industry will need to formulate a certain number 
of Articles to meet the specal circumstances of its 
own case, but the vast majority of the Articles can 
and should be identical for all associations. The 
model Articles which have been approved by the 
Board of Trade, together with the amended draft of 
the memorandum, will be found in Appendix [a. As 
regards the conditions of grant, it has been found 
convenient to deal with these in an official letter 
which is addressed to each association after the 
receipt of its licence by the Board of Trade, in cases 
where the industry desires financial aid from the 
Government. A modei letter, such as is used in 
normal cases, is also printed in Appendix Is. But 
it is open to an industry to establish an approyed 
association without seeking assistance from parlia- 
mentary funds, and associations of this kind will 
have exactly the same privileges and will receive the 
same assistance in the way of advice and information, 
as associations in receipt of grant. The Department 
has found in the course of its conversations with 
leading manufacturers that there is sometimes a 
certain hesitancy to establish relationship with the 
Government for the purposes of research, because 
they fear that the Department will interfere in-the 
work of the new associations, and will use its powers 
in such a way as to prevent the results of research 
from reaching the firms which have subscribed to its 
cost, or to give the results to competing firms which 
have not joined or have left the association. In 
general they seem inclined to believe that they are 
being invited to submit to a departmental yoke, 
which, especially if it is embellished with gold, will 
grow heavier and fit closer as time goes on, until at 
last the too complacent trade will find itself harnessed 
to the Government car, and led, if not driven, at the 
will of the paymasrer. Such an issue would be fatal 
to the success of our scheme, and entirely opposed 
to the policy our Advisory Council have formulated 
and we have approved. Our intention is that the 
associations shall manage their own affairs and 
benefit by their own discoveries. We believe that 
the Department can help each by keeping it in touch 
with the work of the rest; that the limitation of 
Government grants, in all ordinary cases, to a short 
period of years, and the provision under which an 
association can either forego grants altogether or 
abandon them at any time, are evidences of our 
intention. The power of the Department to interfere 
in cases in which the national interest is concerned or 
in which the funds provided by Parliament are not 
being used for the purposes for which they were 
granted is surely the minimum safeguard that a 
democratic country could require. But if the firms 
in an industry will undertake research either for them- 
selves or in combination on any other plan which they 
think better suited to their needs, they willas certainly 
receive the sympathetic consideration of the Depart- 
ment and such assistance as is in its power to render. 
We have never thought that the industrial research 
association would meet the case of all industries. 
But the receipt of public funds must entail. the 
performance of public duties, and for these the 
Department must have a care. 

7. Out of the fund of a million voted by Parliament 
in order to enable the Department to enter into 
agreements with the new industrial research associa- 
tions for the payment of grants over a period of years, 
the Department have guaranteed to the British 
Scientific Instrument Research Association an 
expenditure of £36,000 on approved research during 
the next five years. We have agreed to pay a grant 
of £1500 a year during the same period to the British 
Photographic Research Association, and we have 
promised a yearly contribution of pound for pound to 
the forthcoming British Cotton Industry Research 
Association, and to the future British Research 
Association for the Woollen and Worsted Industry, on 
condition that the subscriptions from the firms reach 





in each case an annual sum of at least £5000. 





8. The amount standing to the credit of the fund 
in the books of the Impérial Trust for Scientific and 
Industrial Research on July 31st was £1,016,390 16s., 
while a sum of £11,181 0s. 8d. hacl been transferred to 
the departmental current account for the payment 
of impending grants. The Trust also held on that 
date ‘a sum of £2677 8s. 7d. subscribed by the land 
and mine owners of Cornwall for the researches into 
tin and tungsten and a sum of £564 4s. 7d. in the 
Williamson Research Fund. A sum of £500 from this 
fund has been paid to the Department to enable us 
to make a grant of that amount, in accordance with 
the wish of the donors, to the Institution of Mechanical 
Engineers for a research into the design and materials 
of pistons and piston rings. The Royal Society are 
transferring to the Trust certain funds which they 
have hitherto held for the purposes of the National 
Physical Laboratory, viz., the William Froude 
National Tank Fund, the Sir Charles Parsons’ Fund— 
for equipmert—t he John Dewrance Fund—for optical 
glass—-a donation of £500 from the British Aluminium 
Company for research into light alloys, and £45, being 
the balance of a donation from Messrs. Redpath, 
Brown and Co., for a research into ferro-conecrete 
floors. 

9. The superannuation insurance policies which 
have been and will be taken out under the federated 
Universities scheme,-in accordance -with the new 
salary scales for the staff of the Laboratory, will 
also he heid by the Trust for the benefit of the members 
in whose name they stand. We have made this form 
of provision for the superannuation of the staff with 
the approval of the Executive Committee and our 
Advisory Council, because we believe that it will be 
advantageous both to the Laboratory and to the 
Universities if the transference of staff is facilitated 
in this way. Under the federated scheme established 
by the Board of Education for Universities and 
Colleges in England and-Wales, and now extended to 
Scotland, superannuation benefits are secured to the 
teacher or administrative officer from the beginning 
of his service, and are continued with increments 
corresponding to successive increases in salary 
in whatever institution he may serve. By bringing 
the National Physical Laboratory into the scheme a 
further link has been established between the 
Universities and the nationai organisation for research. 

10. During the past year three patents have been 
taken out by the Trust in conjunction with the 
respective inventors. 

11. We have approved during the past vear fifteen 
recommendations in respect of individual researches, 
inquiries and schemes of research, to he directly 
controlled by the Department. These include the 
schemes of the *®uel. Research-Board, the Food 
Investigation Board, and the Tin and Tungsten 
Research Board already referred to. Five other 
researches which were begun last year have been 
continued under the control of the Department. 

We have also considered and approved reconumenda- 
tions in respect of aid to twenty-one scientific 
investigations of industrial importance conducted by 
other bodies. Fifteen of these had already received 
aid during the financial year 1916-17 ; the remaining 
six were new proposals. During the academic year 
1917-18 we gave allowances or grants for equipment 
to twenty-five students under training in methods of 
research, and to thirty-six workers who were either 
undertaking independent researches or acting as 
assistants to research workers. The actual expendi- 
ture under this head during the academic year 1917-18 
was £7500, a notable increase. on the £3550 spent 
during the previous year. In view of the urgent 
importance of increasing the: supply of trained 
investigators, the expansion on this side of the work 
of the Department is very encouraging We under- 
stand from our Advisory Council that the number of 
students and workers during the session 1918-19 is 
likely to be further increaséd. 

12. In spite of the growing difficulties of all kinds 
caused by the war, we were able during the last 
financial year to expend £30,825 out of the sum of 
£38,050 taken in the estimates, an amount more than 
twice that expended during 1916-17. The report of 
our Advisory Council affords ample evidence of the 
importance of the work done. Its value to the nation 
is, we are convinced, beyond: all comparison greater 
than its cost, and will as time goes on bring continually 
augmented returns. The harvest of research is 
garnered slowly though surely. During the current 
financial year we haye taken a sum of £163,350 in 
our estimates, including a sum of £89,750 for the 
services of the National Physical Laboratory. In 
addition, the Laboratory is rendering services to the 
several war departments which will be met out of the 
Vote of Credit at an estimated cost of £74,100. The 
grants in aid of industrial research associations will 
be met, as already explained, out of the fund of a 
million held by the Imperial Trust. 

13. In subjoining the third annual report of our 
Advisory Council, we desire to thank them for the 
increasingly valuable services they have been able 
to render. The foundations of a national system of 
scientific research are being truly laid. In the final 
structure as they are planning it, the Universities and 
technical colleges, the learned societies and the 
industries will be found taking their due place ; not 
in subordination to the State, as our enemies like to 
see them, but working together for the common good 
in helpful co-operation. 
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THE AIR SUPPLY TO BOILER ROOMS.* 
By Mr. RICHARD W. ALLEN, C.B.E., Member. 


THE subject of air supply to boiler-rooms where closed 
stokeholds are employed is one requiring the greatest 
attention, especially where oil fuel is used, as this necessi- 
tates high air pressures being maintained in the boiler- 
rooms. 2 

The power absorbed in driving the fans is considerable, 
and any improvement which can be effected, by increasing 
the efficiency of the system, with a consequent saving in 
steam consumption, reduction in weight and space occupied 
will have some influence on the speed of a ship. 
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P— P,= Pressure difference = 5.2 Ib. /sq. ft. for lin. W.G. 
= Coefficient _of flow;: 
For flow without 
loss +. «+ = 1.0 (theoretical). 
For cylindrical 
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L 4 2X32.2x13.2x5.2. 
67ft. /sec. (theoretica)). 
s -8 x 67. 

= 54ft./sec. (practical). 

On the basis of the above formula (with C = .8), the 
following table gives the corresponding air pressures in 
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higher the air.speed, the greater will be the loss. As 
stated, it is a difference of air pressure that causes a flow 
of air, and expressed in this way the statement applies 
equally to suction or discharge, t.e., to pressures above or 
below the atmosphere. 


(3) ENLARGEMENTS AND RESTRICTIONS IN THE AIR 
PassAaGEs. 


From tests taken for steam in connection with investiya- 
tions for nozzles, it must be assumed that the interposition 
of a chamber C, in a pipe run—Fig. 2—causing a sudden 
enlargement in this pipe, even if this chamber were of no 
great length in the direction of the axis of the pipe run, is 
sufficient to destroy completely the speed of the fluid 
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Fig. 3 TEST RESULTS ON MODEL -FOR DECK INTAKES 
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The subject is dealt with under the following headings :— 
(1) Air Pressure required to Produce Air Speed. 
(2) Velocity of Air in the Air Shafts. 
(3) Enlargements and Restrictions in the Air Passages. 
(4) Deck Intake, Cowl and Weather Flaps. 
(5) Velocity of Air at the Eye of the Fan. 
(6) Necessity of fitting Suitable Inlet Rings. 
(7) Stream line Shutters for Fan Inlets and their 
Influence. 
(8) Loss of Air Pressure in the Boiler-room due to 
Vacuum at Fan Inlet. 
(9) Increase in Steam Consumption of Fan Installation 
due to Vacuum at Fan Inlet. 
(10) Increase of Output due to Properly Designed 
1 


8. . 
(11) Prcsevaeesa of Deflectors on Fan Casings. 
(12) Direction of Rotation of the Fans; Influence on 
Distribution of Air in the Boiler-room. 
(13) Oil Fuel ; Quantity of Air required for Combustion. 
(14) Progress in Fan Design. 
(1) Arm PressurE RecurrepD To PropuUcE AIR SPEED. 
Theoretically an air pressure of lin. water produces 67ft. 
per second air velocity, but this does not allow for any 
practicallosses. Jt will, therefore, be more correct to work 
on the basis of lin. water gauge pressure producing 54ft. 
per second. Within the range of speed and of air pressure 
actually employed on board ship, the speed varies as the 
square root of the pressure difference. Assuming the 
calculation to be made for an exit nozzle, consisting of a 
short cylindrical pipe P P, in Fig. 1, with ends not rounded 
off, we should find that an air pressure of lin. water gauge 
would produce approximately a speed of 54ft. per second. 
The expansion of the formula, with the coefficient 
underlying our calculations, is as follows :— 
V = Exit velocity ..=C 4/ 2gv(P—P,) ft. /sec. 
g = Acceleration due to 
gravity .. .. = 32. 2ft./sec. 
v = Specific volume of 
atmospheric air 
(at 70 deg. Fah.) = 13.2 cubic ft. /lb. 





Shaft of Square Section 


inches water gauge required to produce given air speeds 
in feet per second :— 
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(2) VeLociry oF AIR IN THE Are SaHarts. 

The speeds to be recommended are from 20ft. to 25ft. 
persecond. The pressure required to produce this velocity 
is relatively small, viz., .13in. to .20in. W.G., but increases 
in the ratio of the square of the velocity, so that to produce 
double the air speed four times the pressure is necessary, 
and to produce four times the speed requires sixteen times 
the pressure. It frequently happens that most of the 
velocity energy of the air is lost, which means that the fan 
must be designed for the extra pressure corresponding to 
the air speed, if the required output is to be obtained. 
For this reason a low air speed is desirable, as it reduces 
the work to be performed by the fan for a given air pressure 
to be produced in the boiler-room. That air trunks are 
sometimes constructed necessitating very high speeds 
is proved by several recent cases brought to the author’s 
notice on four different classes of sips, as follows :— 


Ship (a) pees 48ft. per second. 
» (b) ERR OEE Seales 
ae (i. Ses kee ee ee ae 
» (d) Bee, ae meni eet eee 


In every case the velocity is excessive, especially for air 
shafts as at present designed. 

In many classes of shipsj difficulties have been 
experienced in obtaining the specified air pressure in the 
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approaching the chamber through the first portion of the 
pipe, and making it necessary for a further pressure drop 
to be expended ia order to produce the speed afresh in the 
outgoing pipe. . 

A case of such enlargement often presents itself where 
the air shaft leading from the top deck down to the fan 
compartment emerges into the fan compartment. It often 
happens that such sudden enlargements and restrictions 
occur not at one place only in the passage from the top 
deck to the fan inlet eye. The loss would then be present 
as often as such a step occurs in the passage. It could be 
considerably reduced by replacing the sudden enlargement 
by a well-tapered trunk giving a gradual enlargement. 
This, however, is frequently impossible owing to structural 
considerations on board ship. Therefore, to be on the 
safe side it is as well, when making calculations, to assume 
that the whole of the energy represented by the air velocity 
is destroyed, and when designing the intakes to allow for 
moderate air . As the usual speeds to be 
recommended are from 20ft. to 25ft. per second, the losses 
where those speeds are adopted are not very great, though 
appreciable if they occur frequently in the air passage. 
But with double these speeds the fan must be designed to 
produce a higher air pressure, amounting to fin. W.G. for 
every time the loss occurs from the entrance of the air on 
deck to the fan room. 

There are many points in the air passage where 
restrictions in area are frequent. It would be well to 
enumerate the chief causes :—(a) Restriction due to the 
casings which stand just underneath the air shafts, thereby 
reducing the area available for the junction between. the 
air shaft and fan room. Speeds up to 40ft. and more are 
often occasioned by this arrangement. (b) The fan 
compartments are often too narrow, thereby restricting the 
area of access to the inlets of the fans placed amidships. 
This could be improved by the side of the fan casing not 





boiler-room, necessitating modification by increasing the 
areas of the suction trunks, with satisfactory results. 
It must be remembered that to obtain a speed of air a 
pressure difference has first to be set up; this pressure 
energy then is converted into velocity energy, the greater 
part of which subsequently gets lost, as very little of the 


reaching up to the deck of the fan room, as this would 
make available the area between the fan casing and the 
deck, and reduce the velocity of the air. (c) The deck 
coaming on the intake shaft is sometimes carried a con- 
siderable distance into the fan compartment below the 
deck level. This coaming may be arranged so that it 








* Read at the Spring Meetings of the Fifty-ninth Session of the 
Jastitution of Naval Architects, March 22nd, 1918, 


speed is converted back to pressure. Therefore, the 


does not seriously restrict the area of the fan compartment, 
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making it narrow, or if deep by cutting away or opening 
=. (d) Bearer girders and stiffening aieben ya a 
frequent source of restriction of area, These may have 
holes through the webs without seriously impairing their 
strength. (e) The covers for the fan impeller inlets should 
fold back flat on the casings. They are frequently 
revented from doing so by some obstacles on the plating 
behind them, or because the vertical stiffeners are situated 
close to the eye of the fan: (f) The arrangement of the 
steam pipes also makes a great difference. As an example, 
a number of pipes one behind the other causes no greater 
reduction of cross area than one pipe, whereas side by side 
the reduction would be directly proportional to the 
number of pipes. (¢) Sharp bends in the air shaft cause 
losses in speed and pressure, and bends should therefore 
always be made of large radius, or have easy curves 
without any sharp corners. A particular instance where 
this is necessary is when the air passage is led under and in 
between the smoke uptakes. (h) The restriction of area 
caused by stowing spare gear, lockers, electric distribution 
boxes and other impediments in the intake shafts should 
be carefully weighed against the convenience offered. 
(j) Girders and angles, though not generally abnormal, 
sometimes cause a considerable restriction in the intake 
shaft, and where their presence is unavoidable they ought 
to be carefully encased in sheet steel shrouds of a stream- 
line design. (%) The area of entry through cowl or hood 
to the intake shaft is frequently restricted, due to position, 
shape and height of neighbouring obstacles. (1) Restric- 
tion due to the interposition of gratings. 
Because air is invisible it is not generally sufficiently 
ped thatitisa body. The air passages should therefore 
be regarded as pipes or conduits for steam or water, and 
not as convenient open spaces performing no function. 


(4) Deck Intake, Cow anpD WEATHER FLAps. 


The design of the deck intakes, with their cowls and 
weather flaps, has been so gréatly influenced by the 
requirements of protection from waves and spray in bad 
weather, that less attention has been given to the proper 
admission of air without loss or restriction. Frequently, 
the area of admission is found to be insufficient, or part of 
that provided is ineffective. Also, the shape of the ge 
of air into the shaft makes the entry difficult. When the 
weather flaps come into operation to shield against wind 
and sea, the entrance of air practically ceases correspond- 
ingly. The difficulty of getting the air into the shaft 
becomes greater as the speed of the ship increases, and 
trouble may be encountered, particularly on fast vessels. 
Many different types of deck intakes, including cowls and 
weather flaps, have been tried, the design depending upon 
the situation of the intake and its surroundings on the 
ship, as well as the class of vessel and the work for which 
it is intended. 

A series of experiments has been made to establish the 
relative efficiency of different types of air intakes, including 
the designs generally in use, and also to discover the most 
efficient shape of entrance to conform to the natural line 
of flow. The essential requirement was to provide a 
guide which would perform the protective duty, but at 
the same time induce the flow of air into the shaft, 
especially when partially closed against the weather. 
The design proposed to replace the existing shapes offers a 
marked improvement in efficiency, namely, 83 per cent. 
against 35 percent. The comparative tests are contrasted 
in Fig. 3. The theoretical curve of pressure drop due to 
velocity with perfect flow is given on the same graph, so 
that a comparison may be effected. The guides or shields 
are of stream-line section, and pivoted to the top of the 
air intake shaft,so that they can be opened any desired 
amount. The stream-line weather flap fitted to cowl is 
illustrated in Fig. 5, and is contrasted with the shape of 
cowl and weather flaps fitted in the past, shown in Fig. 4. 

Two recent innovations, namely, the centre guide and 

nozzle, are embodied in the deck entry, and are also shown 
in Fig. 5, the centre guide in the form of a deflector or 
inverted pyramid attached beneath the cowl top, and the 
nozzle providing a vena contracta flow at the entrance to 
the intake shaft. In explanation of the manner in which 
the centre guide and nozzle contribute to prevent loss of 
pressure, it has been proved that where these contrivances 
are not provided the whole of the which they occupy 
is filled with eddy currents which are continuously 
absorbing energy. The reason for the formation of the 
eddies is partly that the direction of the air is changed on 
entering the shaft and owing to its velocity sweeps round 
the corners, and partly owing to the law of vena contracta 
for the flow of all fluids, either liquid or gaseous, at entrance 
or exit of duct. The centre guide and nozzle conform to 
the correct line of flow to prevent the formation of any 
eddies. 
_ Another improvement to which importance is attached 
is fitting of the diaphragms, placed athwartships, sub- 
dividing the air intake shaft. When a ship is travelling at 
a high speed there is a tendency for the air to rush past the 
intake without being drawn in, and for the air which does 
enter to bank up in the after side of the intake shaft, with 
& consequent tendency to starve the forward fans. By 
fitting diaphragms the tendency to unequal air supply fore 
and aft will be efficiently counteracted, and all the fans 
will receive their due share of air. 


(5) VeLocrry or AIR AT THE EYE oF THE Fan. 


Tae velocity of air through the fan eye depends very 
largely on the design of the fan and the type of the driving 
motor. With an engine-driven fan the inlet eye can, in 
most cases, be made large enough to keep the inlet speed 
low without reducing the radial length of the blades too 
much. With a steam-driven turbine fan, in order to 
obtain an efficient turbine, the revolutions per minute 
must be kept fairly high, thereby reducing the fan diameter 
necessary for a given pressure. In order to keep an 
effectual radial length of blade the inlet eye must be 
reduced as compared with an engine-driven fan, and the 
entrance air speed accordingly increased. Since the 
introduction of the new design of fan, in the year 1910, 
the tendency has been to reduce the diameter of the fan 
still further, so as to economise in space required for the 
fan installation. In order to obtain at the same time 
higher fan efficiencies, thereby reducing the driving power 
required, the velocity of the air at the eye must always be 
very carefully considered. It is generally desirable not 
to exceed a speed of 40ft. per second. 
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(6) Necrssrry or Frrtme Surraste InteT Rivas. 


Tt has atedly happened that a fan has failed to 
deliver its ed output, and on examination this has 
been found to be due to an inlet ring badly: fitted to the 


fan eye, or to an inlet ring of unsuitable shape. It is, 
therefore, important to give proper consideration to this 
item, and to pay attention to the following points :— 
(a) Correct clearance; (b) angle of entry; (c) avoidance 
of sharp corners. Greater clearance has a direct influence 
on the amount of leakage, i.¢., on the slipping back of the 
air from the pressure side to the suction side, and a more 
indirect influence on the air stream entering the fan eye, 
inasmuch as an increased leakage causes increased restric- 
tion to the area for the flow of the air. 

The angle of entry has an important effect on the 
efficiency of flow of air along the impeller vanes, as well as 
on the effective area of inlet to the fan eye. Sharp corners 
set up eddies. Different shapes of inlet ring are illustrated 
in Figs. 6 and 7, including one of recommended design 
with correct clearances. Fig. 6 shows a ring of normal 
section, which takes no account of the natural path of the 
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“THE EnGincer’ 
air entering the fan eye. In addition, the sharp corner is 
a source of loss. 

Fig. 8 shows the result on the ingoing air stream. The 
effective area of fan eye is reduced, the velocity of entry 
increased, and consequently the momentum of the air in 
the direction parallel to the axis of the fan. Fig. 7 
illustrates an inlet ring designed on correct principles, 
which may yet be simply constructed, being made of steel 
plate flanged. Fig. 9 shows how the vena contracia is 
increased in area, and the velocity at entry thereby 
reduced. With the lower momentum and removal of the 
outer eddies, the radius of change of direction of the air 
becomes smaller. 


(7) Srream-tovE SHurters ror Fan INLETS AND THEIR 
INFLUENCE. 


Owing to the elastic nature of air a current is generally 
accompanied by a series of undulations and pulsations. 
The relative internal directions of motion at different parts 
of the stream may be examined at any required moment 
by the aid of instantaneous photography. In the case of 
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air approaching the suction inlet of the fan this action has 
a marked influence. In centrifugal fans of high efficiency 
the vanes are so designed as to coincide with the direction 
of the vectors of the compounded velocities of the air. 
Therefore, since the vanes are fixed, in order that they 
may operate most efficiently it has been found desirable 
to guide the air at the entrance to the fan eye in parallel 
streams, norma] to the fan inlet, and also to correct or 
dim the pulsations. The influence on the air is far more 
marked after its passage through the stream-line shutter 
than during the approach, and therefore the photographs 
do not show the full extent of the correction. Evidence of 
the beneficial influence of the stream-line shutter is provided 
by tests. 

A series of tests was carried out on @ comparative basis, 
and a fan equipment was selected which was fitted with a 
wire screen over the fan inlets under conditions mentioned 
below. The output of the fan was first tested with this 
arrangement, and subsequently removed, and in place the 
stream-line shutter was fitted. The results are given in 
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Fig. 11 recording the increase in air pressure and quantity 
of air. 

When a fan is stopped the inlet eye is closed to prevent 
the air escaping from the boiler-room through the stationary 
impeller back to the fan compartment. For this purpose 
there are provided hinged folding doors of steel plate, 
and also loose covers, which have to be fitted and closed to 
make an air-tight joint. The chief objections to these 
doors are that, besides being inconvenient to construct, 
they are troublesome, and require much time to manipulate 
in practice, particularly in a ship installed with a large 
number of fans. To avoid mislaying the loose covers, 
these are screwed against the fan casings when not in use, 
and much time is lost in consequence. 

Another serious objection consists in that the hinged 
doors when open can seldom be made to fold back to allow 
free entrance of the air to the fan, owing to the vertical 
stiffening girders on the fan casings, or other members, 
with which they come in contact. When folding doors 
are fitted, it is necessary to fit a wire guard to protect the 
impellers from articles which might be drawn in, and these 
guards further affect the air inlet to the fan. A great 
improvement in these conditions has been introduced 
with the fan-eye shutter, which replaces the loose and 
hinged folding doors and the wire guard. It can be opened 
or closed instantaneously by moving a handle. The 
shutter, illustrated in Fig. 10, consists of a number of slats 
operated by a connecting bar or bars. A lever is attached 
to the pivot of each slat, and the ends of the levers are 
attached to a connecting bar at the end of which is an 
operating lever and handle. The slats are preferably 
* stream-line ” in cross-section, and each slat consists of 
a bar of “ stream-line ” cross-section, to which is riveted 
a thin metal plate. When the shutter is closed the end of 
one slat engages with the adjacent slat, and makes an 
air-tight connection with it. 

(To be continued.) 











DEVELOPMENT OF PORT CHANARAL, CHILE. 


“Wrru a littoral of close upon 2630 miles, Chile is largely 
dependent for the conduct of its large maritime commerce 
upon the condition of its ports, of which it possesses a 
considerable number. It has been the aim of successive 
governments consistently to develop and extend these 
natural aids to industry, and, as our columns have shown 
from time to time, great improvements, and many new 
constructions, have been undertaken of late years. But 
the development of Chilean overseas commerce has not 
been left entirely to Government enterprise ; several of 
the larger corporations have been permitted to undertake 
works of this nature, while private railway undertakings 
have also helped, to no small extent, to open up the in- 
terior of the country and bring far-off districts into direct 
communication with the coast. One of the latest pro- 
jects has been the development of the small but favour- 
ably situated port of Chafiaral. Although ranking 
hitherto as of secondary value, Chafiaral serves some of 
the most prosperous mines of the Republic, and, in view 
of the great expansion of the Chilean mining industry 
since the opening of the war, the increase of the port’s 
facilities will mean a great deal to the future of this pursuit 
and the economic welfare of the State generally. The 
port is now entering upon a new era of usefulness, the 
scheme of development being left in the hands of a small 
but wealthy group of mining corporations which are find- 
ing the whole of the capital necessary. 

The bay of Chafiaral is open to the north-east, and, as 
is the case in many other of the west-coast ports of both 
Chile and Peru, there prevails at certain periods a con- 
siderable swell that seriously interferes with the loading 
and unloading of vessels. At the bottom of the bay there 
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is a deep quebrada, or ravine, through which the wind 
rushes from the sea by day and from the land by night, 
causing great inconvenience to shipping. It is with the 
idea of overcoming at least a part of these evils that the 
new port works are to be undertaken. The scheme in- 
cludes the acquisition, or the assistance, of the existing 
Potrerillos railway, which likewise owns the famous mines 
of that name. It is proposed to expend upon these im- 
provements a sum of not less than 25,000,000 dols.* The 
supply of an unfailing quantity of water for the mines 
forms part of the project, and the cost of the provision 
is included in the capital expenditure mentioned. 

The water will have to be brought down from a position 
close to the sumniit of the Andes, situated upon the frontier 
between Chile and Argentina. It will not only serve the 
mines and the railway, but will supply the requirements 
of the fast-growing town of Chajiaral, and possibly furnish 
electric power to the industrial establishments that have 





* Chilean gold, 
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already been erected there. Situated as it is in the rain- 
less zone, this district of the Republic has always suffered 
a heavy drawback in its economic expansion, and its 
emancipation will not be effected without some consider- 
able difficulty from an engineering point of view—that 
is to say difficult, but not insuperable. Owing to the 
severe frosts that prevail in this region of the Cordilleras, 
and the corrosive salts which impregnate the subsoil in 
certain districts, the water must be brought through 
wooden piping, covered with tarred canvas, for a distance 
of between 90 and 95 kiloms. 

The engineering work already completed or begun 
includes a 7000 cubic metre earth dam, built across the 
river Ola at an elevation of 3954 m., designed to impound 
the waters of this river and to form a reservoir from which 
a pipe-line will supply water at the rate of 25 cubic feet 
per second. The headwaters of the river rise on the crest 
of the Andes. At the port, the operations are making 
slow, but certain, headway. Great difficulty is being 
experienced in obtaining the necessary constructional 
parts of the plant and apparatus from the United States, 
where the orders for such supplies have been placed. A 
strong pier is being erected at the Barquillo Cove, some 
three or four miles north of Chafiaral port, and where the 
principal maritime operations are centred. The pier is 
being erected upon iron tubular columns 23ft. in height, 
filled with concrete armed with stays and braces, 
which is expected to remain intact, and in the form of a 
permanent structure, after the iron has disappeared. The 
depth of the water at the end of the mole is 42ft. The 
length of the pier is 320ft. It is provided with what is 
termed a mobilisation equipment consisting of three power- 
ful steam cranes, one at the pier head and the others on 
either side. These have been completed and are already 
fully employed in loading cars with such material as has 
been received, including a quantity of piping, some portion 
of the constguctional iron and steel, and a small part of 
the machinery equipment. This plant will comprise a 
22,000 kilowatt steam turbine electric plant. There are 
three petroleum driven locomotives on the rails, hauling 
the 40-ton cars belonging to the local railway, while rolling 
stock lent by the Longitudinal railway is also being pressed 
into service. From the United States a number of pressed 
steel cars have been ordered, and some twenty-five or 
thirty of them have already been received and put into 
service. The full number expected amounts to fifty. 

The Government is aiding the enterprise to the extent 
of establishing a customs house at the port, and installing 
therein a staff of equal importance to that at Caldera, 
under whose jurisdiction it will be conducted. The port 
of Chafiaral has been in existence since the early days of 
1837, when mining for copper on a systematic scale was 


- commenced. It was not before 1900, however, that 


operations assumed any real importance, and by the end 
of 1905 regular shipments of both copper and. gold were 
being made to foreign destinations. At this time the 
total traffic of Chafiaral port did not exceed 3,727,000 dols. 
The coasting trade at the end of 1916 had attained the 
figure of 7,121,807 dols. It is considered that the fringe 
of prosperity has hardly been touched, however, for once 
railway and steamship communication is placed upon a 
satisfactory basis, it is proposed to open up, the immense 
districts known to be rich in minerals, which have been 
inaccessible for the reasons already attributed. They, 
for instance, include some valuable borax lakes said to be 
the largest deposits in the world, while no fewer than 5325 
separate mining claims have been registered, covering 
121,440 acres. A metre gauge railway is now being con- 
structed over a length of 80 kiloms.—eight are through 
a very difficult piece of country entailing heavy rock cut- 
tings, tunnels and fills—from Pueblo Hundido to the pro- 
posed new millsite. The present year is expected to see 
the completion of this part of the undertaking. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE BOY IN INDUSTRY. 


Sin,—I have watched and read with considerable interest 
the correspondence that has been appearing in your columns 
for many weeks past regarding the apprenticeship of engineers, 
and am glad to notice the increased interest that is being 
manifested in this important subject. 

There are two points, however, which have not been 
mentioned by any of your correspondents. The first is the 
elementary education, and secondly, apprenticeship tests of 
proficiency. - 

With regard to the first point, I am strongly convinced that 
until the elementary education of the youth in this country 
has been considerably improved, we can never expect to get 
boys in our works whose imagination is keen, and who possess 
the essential qualification of initiative, and the gift of being 
able to use their common sense. The Elementary School 
System of England wants immediate ‘‘ scrapping,” as anyone 
will agree who watches the way in which young people are 
hoarded together in classes of 50, 60 and 70, and who, after 
three years of grind, have lost all that keenness and live 
imagination which we all admire in children around the ages of 
nine and twelve years. 

The second point is also, to my mind, a most important one. 
Whatever systems of elementary or technical education we may 
have, the apprenticeship course is mainly concerned with 
making good mechanics, and a boy at the present time who 
enters an engineering works has no means of discovering the 
progress that he is making, or of the chances he may have of 
becoming a good engineer. We still perpetuate the old ridiculous 
system of giving a boy an advance in wages after he has passed 
so many months in a works irrespective of his ability or his 
eagerness to learn. There should be-a test of apprentices’ 
progress at least once a year. Such tests to be arranged with the 
approval of the trades union and the Board of Trade or some 
other Government Department, and a boy to be granted a 
certificate which would grade him either as first, second or 
third-class apprentice, and he would receive a wage according 
to his qualification, that is to say, the more progress a boy 
makes the larger wage he would receive. At the end of a 
minimum period, say four or five years, there should be a test 
of his ability as a fully-fledged mechanic, and if he could pass 
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this test then he should receive a mechanic's wage. In this 
way we should produce mechanics with a real live interest in 
their work, and we should offer them a continual incentive to 
better production. 

I would like to see this system of tests carried even further, 
and a mechanic graded as a first, second or third-class engineer, 
and wages paid accordingly. Such examinations to be held 
under the auspices of the trades union, and having the support 
of some Government department. 

The present system of paying men wages merely because they 
have passed so many years in an engineering works is ridiculous, 
and the system of paying good and indifferent workmen the 
same standard rate tends to lower the status of the engineer, 
and reduce the quality of the best men to the work done by the 
worst. Arraur S. Murpocs. 


September 3rd. 





“TRADE AND COMMERCE.” 


Srr,—My Council desire, through your valuable medium, to 
place the following statements before the public at large, in the 
hope that the vital importance of the subject they deal with will 
be realised before it is too late, and the nation finds itself com- 
mitted to a policy little short of suicidal in its ultimate effects. 
The exigencies of the war have led the Government to adopt 
control of practically the whole trade of the country, but unfor- 
tunately in doing so they have almost entirely neglected to make 
use of the services and experience of the merchant trading ‘com- 
munity of the nation. As a consequence of this neglect, the 
interests of the public at large have suffered to an incalculable 
extent, while the merchant trading community as a class is now 
facing a position little short of disastrous. The Government 
has not only taken over the control of trade, but has a!so taken 
to trading on its own account, ostensibly to regulate supplies and 
prevent profiteering, but unfortunately—and owing no doubt 
to the inexperience of its officials—with results quite the 
opposite. 

At the same time Government officials have been very indis- 
creet in dealing with the detailed information which traders have 
been compelled to communicate to them, and this information 
has reached their competitors at home and abroad, and the 
result has been the practical confiscation of their entire business. 
Our export trade with continental countries, such as France, 
Italy and Portugal, has been almost entirely taken out of the 
hands of the merchant traders, by whom it was worked up and 
developed, and handed over to British Government Departments, 
and to organisations formed in those countries under official 
Government sanction—but trading for profit—who have had 
access to the fullest details of our business, and to whom our 
Government have in some cases insisted on handing over con- 
tracts already definitely entered into between British exporters 
and their foreign clients— including all profits accruing. Certain 
Government Departments are even now insisting that no con- 
sumer shall on any account place an order with a merchant 
house—see Admiralty Cireular No. C.P. 161,579/18. 

The sure and certain result of the present policy, if persisted 
in, will be neither more nor Jess than the utter ruin of the estab- 
lished business of a very considerable section of the community, 
a section noted for its energy and enterprise, and the jeopardising 
of our whole foreign commerce by the deliberate scrapping of the 
organisations of proved efliciency and adaptability through 
which it has hitherto been conducted, and the substitution for 
these of an immense bureaucratic organisation which will cer- 
tainly kill all individual initiative and enterprise, and by its cast 
iron methods drive our overseas customers nolens volens into the 
arms of our competitors. 

Now the restoration of our national financial position after 
the war will depend entirely upon the recovery of our export 
trade, and its vast extension. No bureaucratic organisation 
can ever handle this trade with the efficiency and ability of the 
merchant traders, whose wide experience of foreign markets, and 
the special handling which they require, both in respect of the 
class of merchandise to be supplied and the methods of finance, 
&c., is an asset of incalculable value to the nation which the 
nation as a whole must see is not scrapped to its own irremediable 
and inestimable loss, 

The iron, steel, tin-plate and metal merchants of this country, 
recognising the serious state into which the nation’s trade is 
surely drifting, have formed themselves into a Federation in 
order, by every means in their power, to endeavour to remedy 
this state of things. They invite the other classes of the mer- 
chant trading community to form similar federations, with the 
same objects, and to join in the united effort to remedy and 
prevent as far as possible the fatal ultimate results which are 
inevitable unless the methods adopted by our bureaucratic 
Government Departments are immediately corrected. 

My Council considers that these Government Departments, 
which were set up for war conditions only—and which would not 
otherwise have been tolerated for a week—desire if possible to 
perpetuate their existence, and if they are allowed to have their 
way now they will wreck the whole system upon which our world- 
wide trade has been built up and established. 

My Council fears that our Government officials are obsessed 
with the idea that the large organisations of manufacturers in 
Germany and the U.S.A. are examples to be copied in this 
country, forgetting that they were not imposed by the State, but 
were the outcome of the uncontrolled efforts of the commercial 
community, and that these organisations never attempted to 
interfere with the established channels of trade, but recognising 
their very high value made the fullest possible use of them. 

Undoubtedly an immense amount of man power and expendi- 
ture could have been saved to the State during the war if, from 
the outset, the merchant traders of the country had been taken 
into consultation by the Government equally with the manufac- 
turers and labour, and had been represented on the various com- 
mittees appointed by the Board of Trade, the Ministry of Muni- 
tions, and the Ministry of Reconstruction. 

Unfortunately, this has not been done, and merchant traders’ 
interests are practically unrepresented on these various com- 
mittees, which are composed almost entirely of civil servants, 
and representativcs of high fi 1 facturers and labour. 
Unless this state of things is altered, and their assistance is 
promptly asked and obtained by the State, the prospects for 
British trade and commerce after the war are almost hopeless. 

C. T. Evennett, Secretary, 
The British Federation of Iron, Steel, Tin- 
plate and Metal Merchants. 





August 31st. 





VALVE GEAR FOR GREAT NORTHERN RAILWAY 
THREE-CYLINDER LOCOMOTIVE. 

Sir,—Having been beyond reach of THe Encinerr for some 

weeks, I have been unable, until now, to follow the 





eorrespondence on this locomotive, but I hope it may not be tog 
late to endorse the criticism by Mr. R. C. Porter, in your issue 
of August 2nd. 

The advantages of the special valve gear in question have 
certainly been exaggerated, if indeed they exist at all. In 
considering this question a ready comparison can well be based 
on the number of pin joints, and, moreover, it must be borne 
in mind that the elimination of a third independent valve vear 
does not eliminate the work required to operate the third wiulve, 
This work must be performed by the other gears, which logically 
must be provided with stronger parts and larger bearing surfaces, 
Assuming that in the new Great Northern Railway engin. the 
outside valve gears have been suitably proportioned for the 
additional work required to operate the third valve, they inust 
in consequence be heavier than would have been otherwise 
necessary. 

Further, directness of drive is essential for maximum efficiency, 
It will be seen from the motion arrangement drawing that the 
following additional parts are required between the two outside 
valve radius rods and the three valve spindle crosshead, ;— 
Two rocking shafts with three cap brackets, two (double) jinks 
driving outside valve crosshead, one (double) link di: iving 
inside valve crosshead, one rocking lever, one multi)! ying 
lever, two links driving these levers, ten pins. 

The fitting of a third independent Walschaerts gear would 
have involved, in moving parts, the following, to be set against 
those above mentioned :—One excentric, one excentric rod, 
one reversing link and die, one radius rod, one lifting link, 
one combination lever, one jockey link, seven pins. 

Had such a third gear been fitted, it would have been possible 
to lighten the outside valve gears, to retain a direct drive jor the 
outside valves, and probably a direct, or almost direct, drive for 
the third valve, and so to avoid the couples introduced by the use 
of rocking shafts, which increase the work required to drive the 
valves. 

The engine as a whole may be, as you describe it, “‘ splendid,” 
and a ‘‘ magnificent machine,” with a valve gear ** apparently 
complicated,” but ‘‘in fact the reverse’’; to the writer, 
however, it appears that an undue amount of its power will be 
absorbed by the internal friction due to :—(a) Inciined outside 
cylinders ; (6) drive on to second axle; (°) complicated valve 
gear with indirect drive. 

The correspondence in your issue of August 2nd seems to show 
that these disadvantages are widely recognised. 

Can you show any practical advantages to justify your 
congratulations ? 

Loco., M.I.M.E. 


September 2rd. 


THE STANDARDISATION OF LOCOMOTIVES. 


Sm,—I am much obliged to Mr. Riekie for his appreciative 
reply. As to the step taken by the London and North-Western 
Railway Co. in converting compound locomotives to simple 
being a retrograde one, the company, of course, did not so regard 
it. The engines were said to be sluggish, and, for the work that 
they did, rather the reverse of being economical. 

In view of the fine performances of compound locomotives 
in France, it is curious that compounding has failed to meet 
with anything like general approval in Great Britain. If the 
principle be right, then I think it may not unfairly be argued 
that its non-success in any particular case is attributable to mis- 
application in some way. A great deal depends upon the 
cylinder ratios. In the three-cylinder system, proposed 
by Mr. Riekie, about eighteen years ago, the ratio of 
high-pressure to low-pressure was as 1:1.25 as com- 
pared with the more usual ratio of 1: 2} to 2}. Mr. 
Riekie used two comparatively large high-pressure cylinders, 
which he placed outside, and added a third, or low-pressure, 
cylinder between the frames. The three cranks were arranged 
at 120 deg. to each other. For this reason, and for the reason 
that the high-pressure cylinders were of the same diameter 
as those of an ordinary simple engine, no starting valve was 
necessary. A short cut-off was employed in the H.P. cylinders, 
a steady pressure was maintained in the receiver, while a fixed 
cut-off at 80 per cent. was adopted for the L.P. cylinder. 
According to Mr. Riekie, his system gave a good increase in 
power. Certainly, there is something very attractive in attempt- 
ing to use up the steam from two ordinary-sized eylinders in this 
way. ‘The system is obviously much superior to the Webb, and 
it is also, I should think, better than the Smith, triple-cylinder 

lan. 
J If to do so will not disclose any secrets, perhaps Mr. Riekie 
will be good enough to tell us a little more about his suggested 
six-cylinder locomotive. F. W. Brewer. 

Stevenage, Herts, September 2nd. 





RENEWABLE STAY HEADS. 


S1r,—On pages 176 and 177 of your issue of August 30th, 1918, 
you give particulars of renewable stay heads for locomotive 
fire-boxes. In reference to this matter, I have to say that this 
system of renewing the stay heads in locomotive fire-boxes has 
been adopted more or less on this, the Belfast and County 
Down Railway, for the last thirty-three years. One of 
this company’s 4-4-2 passenger tank engines was put in the 
shop to-day, September 2nd, for a thorough overhaul. In its 
fire-box there are some of these renewable stay heads, which 
were put in at the beginning of this year; on examination of 
these renewable stay heads this day, they are to all appearance 
as good as the day they were put in. } 

Consequently, as far as I am concerned, there is nothing new 
in adopting these renewable stay heads. 


Belfast, September 2nd. R. G. MILLER. 








Tue truth of the reports attributed to German propa- 
ganda, and described as “furtive stories to the effect 
that more men are being killed and injured in our ship- 
yards than in the trenches,” has been vigorously denied 
by the United States Shipping Board. Statistics show 
that the accident rate in shipyards from 1912 to 1916 
was approximately, 21.8 per 1000. These figures cover # 
period previous to the enlarged shipbuilding activities in 
the United States. At Hog Island the average force ot 
men in May was 20,497. The number of accidents. which 
caused loss of time was.107, which gives a frequency rate 
of six, as compared with the rate of 21.8 for the period 
from 1912 to 1916. 
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RAILWAY MATTERS. 





THe brotherhood of railroad trainmen of the United 
States NOW has in the American army and navy 11,533 
of its members. The brotherhood’s insurance department 
carrics paid-up policies for these members. 


Durine the six months ending June 30th, the United 
States railways moved 3,204,570 troops, and since America 
entered the war a total of 5,355,558. These figures do not 


include men on furlough or those travelling at their own 


exp nse. 
Tur Norfolk and Western Railway recently had in its 
ssession several carloads of corn that was heating on 


Sous of excessive moisture. In order to preserve it, 
a hose and pipe was connected to air pressure tanks and 
compressed air at a pressure of from 70 Ib. to 90 lb. was 
blown through the corn at various points in the car. 


Bofore this operation, the temperature was 107 deg.; 
during the hour that the operation was being conducted 
it was reduced to 80 deg., with the result that the corn 
was saved and delivery thereof effected. 


Iv is reported that the brotherhoods of railwaymen in 
America are displaying a more active interest in “ Safety 
First ’ work. For example, the general chairmen of the 
train service brotherhoods on both the Great Northern 
and the Northern Pacific have recently issued circulars to 
their members, calling their attention to the importance of 
the work, and urging them to take an active part in it by 
seeking an opportunity to be placed on safety committees. 
Similar interest on other roads has been welcomed by the 
management, which has appointed representatives of the 
brotherhoods on the committees. 


Tue regional purchasing committee for the Western 
territory of the United States Railroad Administration 
has compiled and printed a list of the bridge spans in 
stock on the various railways in that territory and available 
for use elsewhere. The committee, in a circular accom- 
panying this list, says that owing to the scarcity of steel, 
and the difficulty in obtaining deliveries, there is probably 
a number of places where these spans could be utilised. 
Where the conditions did not exactly suit the abutments 
might be modified to take the spans, and where the design 
was a little light reinforcements might be added. 


Tue president of the Baldwin Locomotive Company 
recently said that he had seen the statement, but could 
not vouch for its accuracy, that when the war was over, 
France would require 5000 locomotives to replace its 
war-worn equipment. The locomotive works in the 
United States were capable of producing some 7000 
locomotives annually. Allowing for a brief recession in 
business immediately following the conclusion of hostilities 
in Europe, he confidently believed that there was fully 
ten years’ capacity production ahead for the locomotive 
shops of that country in meeting the replacement demands 
as well as the new development requirements in the 
United States and Europe. 


AN interesting situation has developed in the United 
States. The Division of Safety of the Inter-state Com- 
merce Commission, in its reports on railway accidents, has 
frequently made suggestions as to improvements that should 
be made in order to avoid accidents, e.g., the use of heavier 
rails to meet the increased loading of cars. The railways 
now being in the hands of the President, it will be interest- 
ing to see what is done in the case, for instance, of the 
report of a derailment in October, 1917, on the Central of 
Georgia. This accident resulted from a broken rail, and 
whilst the cause of the breakage was unknown, it was 
stated that “service conditions undoubtedly cause the 
prozressive development of the transverse fissures.” 


Tae American Iron and Steel Institute has issued a 
special bulletin as to the production of rails during 1917. 
fais shows that the amount rolled was 2,944,461 tons— 
of 2000 Ib. each—or 110,000 tons more than in 1916. 
As, however, half-a-million tons were exported to France 
for the use of the U.S.A. army, the amount consumed 
by the railroads was less. Up to 1915, the use of rails 
made by the Bessemer process had decreased year by year 
in favour of those made by open-hearth, but this has now 
been changed, and whilst in 1915 only 14.83 per cent. were 
Bessemer, in 1916 the proportion was 15.42 per cent., 
and in 1917 it was 18.11 percent. Of the above tonnage, 
303,258 were of rails under 50 lb. per yard weight, 882,673 
were 50 Ib. and less than 85 lb., 989,784 were 85 Ib. and less 
than 100 Ib., and 763,526 were 100 Ib. and over. 


Tae recent death of Mr. Henry J. Pryce, late of the 
North London Railway, draws attention to the good 
work done in the past by that railway company in the 
cause of greater safety in railway travel. The first con- 
centration and interlocking of railway points and signals— 
the invention of Austin Chambers, a North London ser- 
vant—was fixed at Kentish Town Junction, in 1860, and 
the first facing point locking bar—invented by Livesey, 
Edwards and Jeffreys in 1867—was also on the North 
London. The same company was one of the earliest to 
try gas for train light, and the first systematically to adopt 
that system for train illumination. As long ago as 1855 
the North London was experimenting with continuous 
brakes, and after trying all forms of hydraulic, steam, 
mechanical and electrical, the company adopted the chain 
brake in 1866. This was abandoned in favour of the 
vacuum brake in 1891. 

UnprErR paragraph (j) of section 1 of Defence of the 
tealm Regulation 7s, the Board of Trade was given 
powers for restricting or prohibiting through-booking 
facilities and the issue of through tickets. In virtue of 
this authority, the Railway Executive Committee has 
varied, as from the Ist inst., the availability of single and 
return tickets. The former and the outward halves of 
return tickets will, with certain excéptions, be available 
on the day of issue only, and break of journey at autho- 
rised stations will only be granted in certain exceptional 
cases. The withdrawal of the latter privilege will seriously 
affect many commercial gentlemen who will now have to 
re-book for each stage of their journey, but will enable the 
companies to control more efficiently the journeys of pas- 
sengers. The change as to return halves is that for dis- 
tances of over twelve miles they will be available for two 
months. Previously for between twelve and -twenty 


miles they were available for eight days, and over twenty 
miles for six months. 





NOTES AND MEMORANDA. 


A PLATINUM substitute lately tested, according to the 
Chemical Trades Journal, in Amsterdam was an alloy of 
89 per cent. of gold with 11 per cent. of platinum. ‘This 
material, called ‘ platino,” withstood sulphuric, hydro- 
chloric, and nitric acids, and other reagents used in 
chemical work, and was unaffected by heating for half-an- 
hour in a smoky petroleum-gas flame. It proved equal or 
superior to platinum in ware for the chemist’s laboratory, 
except for the large loss by corrosion when used in contact 
with a mixture of sulphuric and nitric acids. 


An important example of German duplicity, says the 
Scientific American, is found in the patents issued, both 
in Germany and other countries, covering thie Haber pro- 
cess for the fixation of nitrogen. After the war began, 
and the subject became of importance to other nations, 
investigations showed that the patents were so vague, 
and so much essential information had been omitted, 
that it was impossible to work the process from the des- 
criptions given. In England, says our ‘contemporary, 
a large force of chemists undertook the investigation of 
the process, and it has required two years of unremitting 
labour to work out a method of ammonia synthesis accord- 
ing, to the Haber method. During this: investigation, it 
may be noted, séveral improvements have’been developed 
for which patents have been granted to the individual 
discoverers. . 

dn the United States the great reserves of shales that 


/Gontain oil are still untouched. These shales are found 


in. many parts of the country, and tremendous reserves 
are known to exist in Colorado, Utah, and Wyoming. 
Some of the American shales are much richer in oil than 
are the Scotch shales, and are conservatively estimated 
to contain many times the amount of oil that has heen 
or will be produced from all the porous formations in the 
country. The recovery of oil from shale has never been 
followed in America, because of the lack of necessity, for 
the oil reserves are great, and it would not be commer- 
cially economical to invest money in retorts for distilling 
oil from shale that would have to compete with the crude 
oil obtained by other methods. But this condition will 
not last forever. In fact, it is thought that it will be only 
a very short time before the oil shale industry will be 
of considerable magnitude. 


THERE is a danger in riveting steam boilers by hydraulic 
pressure, that the pressure on the cup may be released 
before the shank of the rivet has had time to cool. In 
such an event the plates may spring apart to such an 
extent, that the shrinkage of the rivet in cooling is not 
sufficient to ensure a tight seam. In a German technical 
paper a description was recently published of an auto- 
graphic recorder designed to overcome this possible defect 
of hydraulic riveting. Pressure upon ‘the warm head of 
the rivet is transmitted through piping to clockwork and 
sets a pointer in motion until the required pressure is 
reached. This pressure is kept constant until a pre- 
determined number of seconds has passed, when a red 
pointer indicates that the pressure may be released, and 
the pointer returns to zero. This result is graphically 
recorded upon a travelling paper band, from which the 
pressure and the period of compression can easily be read. 


THE composition of quenching oils for forgings was 
discussed recently at a conference of the American Drop 
Forge Association.’ In a paper, Mr. G. W. Pressell said 
that the water quenching of large forgings was very sharp 
and severe, and if not properly handled often resulted in 
the failure of the piece after working. The quenching of 
forgings in oil was fool-proof, and the expenditure of moncy 
required properly to equip the hardening department with 
tanks and cooling systems was fully warranted. The ideal 
quenching medium for forgings would be a water soluble 
material which, when mixed with water, would give a 
quenching speed through the critical range equivalent to 
that obtained with water, and from the critical range to 
the atmospheric temperature equivalent to that with oil. 
A mixture of oil and water had, nevertheless, proved 
unsuccessful. Spreading a small quantity of oil on the 
surface of water used for quenching to reduce the sharp 
effect of the water alone had also been tried, but without 
success. 


A Britt which was read for the first time in the Canadian 
House of Commons on May 20th, proposes, according to the 
Chemical Trades Journal, the payment of bounties on zinc 
produced from zinc ores mined in Canada. The Bill states 
that whenever it appears to the satisfaction of the Minister 
of Trade and Commerce that the standard price of zine or 
spelter in cakes, blocks, or pigs, in London, is less than 
£41 8s. 6d. per ton, the Governor in Council may authorise 
the payment out of the Consolidated Revenue Fund of a 
bounty on zine or spelter, containing not more than 2 per 
cent. of impurities, produced in Canada, at the time the 
price is as above stated, from zine ores mined in Canada. 
Such bounty shall be equal to the difference between such 
standard price per ton and £41 8s. 6d. per ton, but shall in 
no case exceed two cents per pound, and in no event shail 
any bounty be paid when the price received for such zinc 
and spelter by the producer is nine cents or more per pound. 
No bounty shall be payable under the proposed Act on zine 
or spelter produced after July 31st, 1920, and the total 
amount payable shall not exceed $400,000. 


THE extent to which Germany has been forced by war 
conditions to use low-grade raw materials or minerals as a 
source of important metals, &c., is revealed in a leading 
German steel trade paper, says the Scientific American. 
This necessity has been brought about by the stoppage 
of imports or the advance in prices in Germany, due to 
the war. In several cases sufficient suceess has been 
obtained by new methods to justify the working of low- 
grade ores even in normal times. Thus, copper schists 
were scarcely utilised when they contained only 2.5 per 
cent. copper. Now ores of one per cent. and even 0.7 per 
cent. find utilisation. Even poor pyrites and phosphatic 
ores are no longer rejected.- The vanadium for steel is 
found in sufficient bulk in slags which do not contain 
more than 0.7 per cent. vanadium ; the wolframite of 
old waste heaps is a raw material for.tungsten ; chrome 
ore of 24 per cent. is weleome—half the percentage formerly 
deemed worth mining—and sources of nickel are worked 
if they contain 1.5 per cent. of nickel. Bauxite of 40 per 
cent. aluminium is considered sufficiently rich. 





MISCELLANEA. 


WE are informed that Sir Adam Nimmo, K.B.E., the 
well-known Scottish colliery owner, has accepted an invi- 
tation from the Government to assist. the Coal Controller. 
The Government has also invited the Miners’ Federation 
of Great Britain to nominate one of its members to assist 
the Controller. 


Tae Controller of Coal Mines has issued a direction, 
under which the charge of 10 kroner per ton, which is at 
present collected by the agent of H.M. Government in 
Copenhagen, on all coal, coke-oven coke and patent fuel 
exported to Denmark, is increased to 15 kroner per ton 
in case of all cargoes the shipment of which is commenced 
on August 25th. Shipments under contracts made with 
Danish buyers before October 15th last are not liable to 
the charge. 

Tue Controller of Coal Mines announces that the Secre- 
taries of the District Coal and Coke Supplies Committees 
have been authorised to requisition on behalf of the Board 
of Trade coal, coke or manufactured fuel, where it is 
deemed necessary to do. so, in order to secure supplies 
required to meet any demand for which it is necessary in 
the public interest to make provision. In Ireland similar 
powers are exercised by Mr. H. G. Burgess, the representa- 
tive of the Controller in Ireland. 

Ir has been estimated that Russia has lost by the peace 
treaty of Brest-Litovsk 73 per cent. of the total iron pro- 
duction, 39 per cent. of the total coal production, 268 sugar 
refineries, 918 cloth factories, 574 breweries, 173 tobacco 
factories, 1685 spirit distilleries, 244 chemical factories, 
615 paper factories, 1073 machine factories, 21,530 
kiloms. of railways—one-third of all the railways of Russia— 
56,000,000 or 32 per cent. of the whole population, and 
780,000 square kiloms. of territory. 

Tae Rhenish-Westphalian Coal Syndicate and the 
representatives of the iron foundries are now negotiating 
with the Prussian Ministry of Commerce for permission 
substantially to increase the prices of coal and iron. |The 
latest report states that the authorities have consented to 
this step. Dating from September, the price of coal and 
coke will be advanced by M. 2.40 and M. 3.40 per. ton 
respectively, whilst iron will probably be advanced by as 
much as M. 30 per ton. However, a conference is to be 
held in Berlin shortly, at which the prices will be definitely 

ed. 


Tae Council of the Institution of Electrical Engineers 
has been in communication with the Ministry of National 
Service with reference to the utilisation, with due regard 
to their skill, of members of the institution called up for 
military service under the above Act. With a view to 
their being posted, as far as vacancies are available, to 
technical units, members of the new military age, on being 
called up for military service, are therefore invited to com- 
municate with the Secretary of the Institution, who will 
supply them with the form and certificate approved by 
the Ministry for this purpose. 

Two large new berths have been constructed at the 
shipyard of the Northumberland Shipbuilding Co., How- 
don. The scheme involved the construction of a new river 
frontage of piling and the reclamation of the land behind. 
Full possession of the site was only obtained on April 
llth, but the work was so well organised that the keel 
of the first vessel was laid on April 18th, and the second 
keel on July 16th. Both vessels will be launched before 
the end of the year. About 120 men each day, and sixty 
each night were employed, as well as a number of women, 
who acted as ordinary labourers. The berths are 460ft. 
in length, are constructed of reinforced concrete, and can be 
used for the building of the heaviest type of vessel. One 
feature of the equipment is two steel gantries, each 60ft. 
in height, constructed cn pipe foundations, which carry 
electric travelling cranes between the berths. The work 
involved the excavation of some 20,000 tons of earth, the 
driving of between 600 and 700 piles of steel and timber, 
the construction of 300 cubic yards of reinforced concrete 
and the erection of 300 tons of steel work. 


A erov?p of large firms engaged in the principal industries 
of the Manchester district some time ago offered to the gov- 
erning body of the College of Technology the sum of £3000, 
spread over a period of five years, towards the cost of esta- 
blishing a new department of Industrial Management, and 
the offer was accepted by the Manchester City Council. It 
is now announced that a lecturer willshortly be appointed 
at a salary of £600, to conduct research in the subject 
of industrial management, to organise a new department, 
to lecture to members of the College, and to the public, 
and to assist industrial concerns in the solution of manage- 
ment problems. To make doubly sure that the depart- 
ment shall keep in close touch with practice, a number of 
managers, directors, scientific experts, and others who have 
had special experience, or are responsible for important 
innovations, will be invited to deliver public lectures, being 
offered substantial fees, which will not only pay them for 
placing their knowledge at the disposal of their fellow- 
managers, but serve to encourage enterprise and experi- 
ment in matters connected with management. 


In a recently published statement, Mr. R. J. Wig, chief 
engineer of the Division of Concrete Ships, U.S.A., says : 
In this department, we do not think the concrete ship 
may be classed as an experimental ship any longer. We 
think that the reinforced concrete ship is structurally 
just as sound as the steel ship, and that the conclusions 
based on our investigations will be borne out when obser- 
vations may be taken from concrete ships actually under 
service. It is known that damage by the salt water 
of the sea need not be feared for three years, if at 
all. This conclusion is based on examination of all the 
concrete structures in sea water of the Navy Department 
for a period of three years. One concrete ship has been 
in operation in sea water for one year, tests showing that 
the sea water has had no damaging effect. Another vessel 
of smaller size has been tested in sea water considerably 
longer. This is a little steamer built in Boston three or 
four years ago. The hull is of cement mortar, and after 
contact with salt water for three years is in practically 
perfect condition, there not having been any craqking 
of the cement. Mr. Wig, of course, does not mean that 
the life of concrete ships is only three years ; he means 
that it is certainly that long, but how much longer no one 
can yet say. 
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German Shipping and Shipbuilding. 


From time to time reports reach this country, 
from various neutral sources, of intense activity in 
the German shipyards. One day we are told tlfft 
these establishments are building great warships, 
intended to change the balance of power in the North 
Sea ; the next, that they are busily employed on liners 
and cargo vessels to replace the war losses of the 
German mercantile marine. Unfortunately, it is 
difficult, if not impossible, to check the accuracy of 
such statements. All that we know for certain is 
that a substantial amount of naval construction has 
been going on in Germany during the last four years, 
apart from the building of submarines, of which about 
360 had been completed by the end of last June. 
Occasionally the German Press reports the launch 
of a new battleship or cruiser, and there is other 
evidence to prove that the production of large men- 
of-war is by no means in abeyance. With that aspect 
of German industrial activity we are not now con- 
cerned, but we confess to a certain scepticism when 
we are told of the great number of ocean-going mer- 
chant vessels said to be completed or building in 
German yards at the present time. There are two 
essential elements in the execution of a large ship- 
building programme, 7.e., material and labour, and 
unless all the indications are grossly misleading, the 
Central Powers are suffering from a shortage of both. 
Particularly at this moment, when the victorious 
advance of the Allies on the Western front is taking 
a heavy toll of the enemy’s man-power, the German 
military authorities must find it increasingly difficult 
to fill the gaps in their dwindling reserves. From 
their point of view, all that matters is the military 
decision, and, in their efforts to increase the strength 
of the armies in the field, they are not likely to con- 
sider the interests of any industry which bears no 
vital relationship to military preparedness. Accord- 
ing to a credible report in the Dutch papers, all the 
shipyards in Germany have been subjected to a 
drastic “ combing out ” process, and with the rarest 
exceptions no men of military age are now employed 
at these establishments, saving only the State yards 
at Wilhelmshaven, Kiel, and Danzig. If that be 
true, we should like to know how the private yards 
are able to continue the building of all these new 
merchant ships that we hear so much about—unless 
it be, indeed, the fact that prisoners of war are 
being largely employed on this work. 

On the outbreak of war a great many new ships, 
including liners and cargo steamers of the largest 


; | dimensions, were under construction in Germany, and 


a full list of them was given in the naval year-book 
“Nauticus,” published in May, 1914. Curiously 
enough, we notice that the principal ships in that 
list are always named in current reports, from neutral 
sources, of the alleged activity in German shipyards, 
afact sufficientinitselfto cast doubt upon the veracity 
of such reports. Quite possibly most, if not all, of the 
vessels under construction in 1914 have since been 
completed, but we very much doubt whether a corre- 
sponding number of new keels have been laid. Ship- 
building on an extensive scale absorbs a great deal 
of material required for industries more directly con- 
nected with the war, as we know to our cost ; and 
for that reason alone we deem it most improbable 
that Germany is pressing forward with mercantile 
construction at the present time. It may be true 
that existing yards have been enlarged, and even 
new ones laid out—e.g., the Deutsche Schiffbau 
Gesellschaft, at Hamburg—but this, we believe, is 
in. anticipation of post-war requirements rather than 
to meet present-day needs. Among the vessels known 
to be in hand in 1914, and which still figure in the 
“new construction” lists, were such imposing 
steamers as the Hamburg-Amerika freighter Tirpitz, 
of 19,300 tons, built by,the Vulkan yard, and the 





Norddeutscher-Lloyd ship Zeppelin, of 15,200 tons, 
built by the same firm. These and many other 
vessels, which were on the stocks in 1914, are shown 
in Lloyd’s Register as completed, though it is naturally 
difficult to obtain certain information. Germany, 
we doubt not, is keenly anxious to strengthen” her 
commercial fleet as much as possible, in order to have 
a large share in the world’s carrying trade after the 
war. But it remains to be seen whether she has been 
able to do much in this direction, and, failing more 
convincing evidence than is yet to hand, it will be 
well to discount the sensational stories which reach 
us from neutral sources. A very gloomy survey of 
German shipping in the fourth year of war was lately 
published in Vorwarts, extracts from which appear 
in the last number of the Board of Trade Journal. 
During the war most of the German shipping com- 
panies have been relieved of the obligation to present 
annual reports, but a kind of substitute is provided 
by the year-book of the Norddeutscher-Lloyd, which 
devotes much space to the seizure of ships in oversea 
ports since the previous edition. In the United 
States alone a total of 115 German and Austrian 
vessels, aggregating 703,792 tons, were expropriated. 
The Hamburg-Amerika and the Norddeutscher- 
Lloyd were, of course, the principal sufferers, the 
former losing thirty-five ships, with 283,122 tons, 
and the latter twenty-nine ships, with 234,056. In 
consequence of the intervention of Brazil, China, 
Siam, and other States, the Norddeutscher-Lloyd 
lost 75,000 tons more, besides the 60,000 tons pre- 
viously seized in Italy and Portugal. No figures 
are given in the year-book of the tonnage confiscated 
in British, Belgian, and French harbours, but the 
grand total of losses from one cause or another during 
the war is enormous. With its ordinary business 
completely at a standstill, we find a great company 
like the Norddeutscher-Lloyd compelled to resort 
te all manner of shifts in order to earn a little money. 
Its tenders and tugs are now employed on inland 
waterways, but the revenue from this business can- 
not be very considerable. For all practical purposes, 
the German shipping industry has been suspended 
ever since August, 1914, and with every port crowded 
with idle ships, there would be no immediate incen- 
tive to multiply the number by new construction. 

Notwithstanding the painful attention which the 
Germans are bestowing on all statements that emanate 
from the Allies with regard to post-war economic 
prospects, we have not yet come across any allusion 
in their Press to the final report of the Runciman 
Committee, presided over by Sir Alfred Booth, which 
lays down the essential conditions for maintaining 
British shipping supremacy. That report, it may 
be recalled, strongly urged the confiscation of all 
German tonnage, whether in home or foreign ports, 
at the conclusion of the war—not as a measure of 
reprisal, but of elementary justice. We find in other 
quarters a growing sympathy for the “ton for ton” 
policy of reparation, and it will be surprising if some 
such arrangement does not form part of the Allies’ 
minimum peace conditions. Even the neutral 
Spanish Government now proposes to indemnify 
its losses through submarine piracy by taking over 
German ships interned in its ports. But although 
there is much to be said for the “ ton for ton” doc- 
trine, its rigorous enforcement would not by any 
means make good the damage which Germany’s 
campaign of destructiveness has inflicted on the 
world’s shipping. Even were all the sunken ships 
to be replaced by German tonnage, there would 
still remain the question of their cargoes, the total 
value of which must reach an incredible sum. Para- 
doxical as it may sound, we should not be sorry to 
learn that German shipbuilders are, in fact, working 
at high pressure on new construction. We cannot 
conceive the Allies’ tolerating any peace which left 
Germany in full possession of her pre-war resources 
or absolved her from the obligation to repair, in part 
at least, the material damage resulting from her 
wantonly destructive methods of warfare. When 
in due course Germany’s military power has been 
finally overthrown, it will be for the Allied Govern- 
ments to decide the form in which they are to be 
indemnified. Since the demand for ocean tonnage 
will be insistent, the German mercantile fleet is likely 
to receive immediate attention, for which reason we 
sincerely hope that the reports of its steady augmen- 
tation have a basis of fact. 


Railway, Canal, and Harbour Charges. 


A DECIDEDLY interesting situation has been revealed 
by the eighth report for the session of 1918 of the 
Select Committee on National Expenditure. The 
report in question observes that, owing to the increase 
in the cost of labour, and in other working expenses, 
the local dock and harbour authorities throughout the 
country have imposed large increases in their dues ; 
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most of them as much as 50 per cent. or thereabouts. 
There are, however, it is stated, many docks, harbours 
and wharves which belong to railway companies of 
which the rates have not, as arule, been raised, since 
they come within the agreement for the control of the 
railways by the State, under which the companies are 
guaranteed their pre-war net income. The result is 
that the dues at most of the railway ports are con- 
siderably less than those which it has been found 
necessary to charge elsewhere. The Select Com- 
mittee has, consequently, come to the conclusion that 
the railway-owned ports are managed at a loss, and 
that this loss is made good from public funds as an item 
merged in the general account between the State and 
the railways. There are no figures available to show 
what sum is involved, but the report points out that 
the gross income derived by British railway com- 
panies from their docks, harbours and wharves was, 
in 1913, £3,721,000, so that whatever the sum may be 
the amount is by no means negligible. The com- 
mittee recognises that of any proposed increase much 
would have to be paid by the State itself on ships and 
cargoes on Government service; but much would not, 
and it cannot see why this indirect subsidy should 
be paid, at the cost of the taxpayer, to private trade. 

There is, however, a difficulty in the way of re- 
moving this inconsistency. The regulation, No. 39 
BB, under the Defence of the Realm Act, which 
sanctioned increases in the dues, specified that they 
could be made where “it appears to the Board of 
Trade that it is necessary for the suceessful prosecu- 
tion of the war that the undertaking should be carried 
on in an efficient manner, but that, owing to circum- 
stances arising out of the war, it cannot be so carried 
on without ” such an increase. Now, in the case of 
railway-owned docks and harbours the owners are 
indemnified against loss, and their men are in a 
reserved occupation, so that there can be no doubt 
that their undertakings can be “carried on in an 
efficient manner;” hence the regulation cannot be 
made to apply to them, and consequently any increase 
in their dues would be ultra viresunless made after due 
notice under the Railway and Canal Traffic Acts. 
The Select Committee therefore recommends that the 
introduction of legislation to deal with the point 
should be considered by the Government. . Before 
inquiring into this particular question the committee 
had paid some attention to railways and canals, and 
in its third report for the session 1918 it said 
that the estimated amount of compensation payable to 
canal companies—+.e., the proprietors of non-railway- 
owned canals—for the twelve months ended March 
Ist, 1908, would amount to £486,000, of which 55 per 
cent. would represent the bonus paid to canal em- 
ployees. The committee now recommends that, with a 
view to the reduction of this heavy liability, the 
earning power of the canals should be stimulated by 
the provision of a further supply of efficient workers, 
and that the feasibility should be considered of 
increasing substantially the rates for carriage of goods 
on canals. The report then reveals something not 
generally known, which is that certain carriers by 
canals who are not canal owners were being controlled 
at their own request. To these compensation to the 
amount of about £100,000 will also be payable. On 
the subject of railways it is remarked that, whilst 
passenger fares have been increased by 50 per cent., 
the rates for goods remains unaltered, in spite of the 
great increase in the cost of running the railways. 
The committee acknowledgs that it would be regret- 
table if the trade of the country had to be subjected to 
the disadvantage of a general increase in rates; but, 
on the other hand, there is no reason why the tax- 
payer should be burdened by the payment of a 
subsidy to the railway for the private profit of those 
whose goods are carried. There is no proof that 
such is really the case, but “ if it should appear that 
the railway system is not paying its way, increases in 
the rates charged for the carriage of goods should at 
once be enforced.” 

Mr. Herbert Samuel’s Select Committee is, we 
believe, the first body to draw attention to the fact 
that, owing to the income of the railway companies 
being guaranteed by the State, there is no absolute 
necessity for their charges—whether for railways, 
canals, docks or harbours—to be raised, as has been 
done in every other commercial undertaking, to meet 
the increased cost of working. The railway companies 
and the Government have, of course, been cognisant 
of the facts, but the former have been indifferent, 
whilst the Government has, no doubt, recognised that, 
to quote the Select Committee, “ it would be regret- 
table if the trade of the country had to be subjected 
to the disadvantage of a general increase in rates.” 
The Board of Trade authorities have probably con- 
soled themselves with the thought that the taxpayer 
would have to pay in the end, and he might just as well 
pay first as last. Such reasoning would find support 


in the knowledge that the vast majority of the freight’ 





traffic now being carried is intended, directly or 
indirectly, for the purposes of the Government, and if 
a trader pays a higher rate on material he dispatches 
or receives, he adds the additional expense on to 
his price, and in the end the Government—which 
means the taxpayer—meets the bill. It is, admit- 
tedly, the easier course for the State to make good any 
loss; any attempt to advance railway rates would 
create considerable resentment, compared with which 
the opposition to the increase on season-ticket rates 
would appear a mild affair. British railway rates, 
owing to reasons for which the present generation of 
managers is hardly to blame, are much higher than is 
desirable, and for many reasons it is wise policy to 
leave them unaltered. One reason—hitherto, we 
believe, unnoticed—is that, with all Government 
traffic being conveyed free, and therefore unaffected by 
any change in rates, the trader who has to pay his 
carriage charges would receive prejudicial treatment. 
In the United States, on the other hand, all Govern- 


ment traffic is paid for, and all traffic has to bear the. 


increase of 25 per cent. in the freight rates which was 
imposed in May last. That the State should have to 
pay any portion of the charges for the carriage, 
handling or storage of the consignments of a private 
fMffdividual may be irregular; but it is better to put up 
with the small evil thus created than to disturb the 
whole of the commercial life of the country by making 
additions to the present high rates. 








MANUFACTURE OF ETHYL ALCOHOL FROM 
WOOD WASTE. 


THE possibility of manufacturing ethyl alcohol 
from wood waste, such as sawdust, &c., has met with 
varying degrees of enthusiasm during the last few 
years, and interest in this product has naturally 
been greatly stimulated by war demands. The chief 
problems to be met with in the evolution of a com- 
mercial process are of an engineering rather than a 
chemical nature, and should form a very fit subject 
for the new profession of chemical engineering. 


HIsToRICAL. 


It is now about one hundred years ago since Bracon- 
not endeavoured to obtain sugar capable of fermen- 
tation into alcohol from vegetable fibre, and his 
attempts were followed by the erection of numerous 
experimental plants, which were mostly failures, 
owing to the lack of a real scientific foundation. It 
was not until 1898 that systematic experiments were 
carried out in Norway by Simonsen, both with sul- 
phite cellulose and sawdust, using 0.5 per cent. 
sulphuric acid as a hydrolyser and a pressure of 9 
atmospheres. He thus obtained a yield equal to 
about 6 per cent. of the weight of dried wood used. 
Aceording to the West Coast Lumberman, A. C. 
Classen subsequently developed a process in which 
sulphur dioxide was used as the hydrolysing agent. 
Classen took out a number of patents covering the 
various phases of his process, in which both gaseous 
sulphur dioxide, and also the gas dissolved in water 
to form sulphurous acid were used. This process 
is of particular interest, since it was the beginning 
of the American development of the production of 
ethyl alcohol from wood, when, in 1903, the patent 
rights for America were acquired by a Chicago com- 
pany. which erected an experimental plant at High- 
land Park, Chicago, and after demonstrating the 
process to its satisfaction, erected a plant at Hatties- 
burg, Mississippi, at a cost of about 250,000 dols., to 
operate on long-leaf pine sawmill waste. This plant 
was a failure because of a number of mechanical and 
technical difficulties, the chief of which are as fol- 
lows :—First, the length of time necessary to hydro- 
lyse wood: was from four to six hours; secondly, the 
large quantity of acid needed ; thirdly, the prolonged 
action of so much acid and water in the rotating 
digester reduced the wood to a very fine powder, 
and formed much sulphuric acid, which acted on 
the sugar and other substances present to form gums 
and caramels, and so made the complete extraction 
of the sugars from the residue very tedious and 
expensive ; fourthly, the digester was lead lined, 
and the buckling and breaking of the lining necessi- 
tated repairs after every two or three “ cooks,” 
which proved a great source of delay and expense. 

Ewen and Tomlinson, who were associated with 
the Classen process, began experimenting along new 
lines in order to overcome the difficulties which were 
encountered at Hattiesburg. Instead of using an 
aqueous solution of sulphur dioxide, they passed 
the gas into the digester along with steam, which 
furnished, therefore, both the heat and moisture 
required. Somewhat later, however, Ewen and 
Tomlinson gave up the use of sulphur dioxide, and 
were granted a patent covering the use of sulphuric 
acid as the catalytic agent. The study of this patent 
and the process patented about fifteen years pre- 
viously by Simonsen discloses a remarkable identity 
as to ideas. Ewen and Tomlinson, who were then 
the engineers and technical advisers of an alcohol 
company, erected a plant at Georgetown, South 
Carolina, for the demonstration of their process. 
This plant was later acquired by a powder company, 





which has operated it intermittently for the last 
three or four years. The sawmill in connection with 
the alcohol plant was burned down in 1913, and 
was replaced by a large new mill, which was put into 
operation about a year later. During this interval 
the powder company devoted a considerable amount 
of time and money to research on the problem of 
obtaining the alcohol. 

Several years ago western capital erected a plant 
at Port Hadlock, Washington, on Puget -Sound, for 
the production of ethyl alcohol and cattle food from 
sawdust obtained from mills at Seattle, Tacoma, 
Everett, Anacortes, and Port Blakely. The plant 
was equipped with six digesters of the same size and 
type as those that were developed in France by the 
Compagnie Industrielle des Alcohols de Il’ Ardeche. 
These digesters consisted of a steel cylinder 24} m. in 
internal diameter by 2$m. in length, through which 
were spaced twenty-two tubes, 160 mm. in diameter. 
Outside of each end of the tube head were flanged 
boiler steel jackets, one to receive the live stean: 
from the boiler and the other to take off the con- 
densed steam, the heating being indirect, the idea 
being to save steam by means of the indirect heating. 
Sawdust and enough water were added through a 
manhole into the space between the tubes to raiso 
the moisture content to about 45 per cent. Anhy- 
drous sulphur dioxide was then added, and tho 
mixture was cooked at 75 lb. to 100 Ib. pressure. The 
cost of conversion was excessive because dof the very 
rapid corrosion of the digesters, the long time neces- 
sary to heat indirectly and because the sulphurous 
acid gas leaked from the digester into the steam space, 
thereby preventing the use of the low-pressure steam. 
In addition, the extraction equipment was inefficient 
and out of date, though the buildings of the plant 
were excellent and expensive, and much of the equip- 
ment was imported from France at a large cost. 

The extracted sawdust—which had only from 50 to 
60 per cent. of the sugar formed extracted from it— 
was mixed with Hawaiian molasses, and was put 
on the market as a cattle food. It was necessary 
to dry the extracted material down to about 12 per 
cent. moisture in order to prevent decay, and this 
caused trouble because of explosions of dust in the 
driers. In addition, the plant was situated about 
eighty miles from a railway, which greatly increased 
transportation charges. These facts, coupled with 
the very poor design and equipment—especially 
digester and extraction equipment—were, no doubt, 
the prime reasons which caused the failure of this 
plant. 


DESCRIPTION OF PRESENT PROCESS. 


The alcohol company subsequently disposed of the 
Georgetown plant, and the company was reorganised, 
a considerablco amount of foreign capital being 
introduced. A large plant for the production of 
5000 gallons of ethyl alcohol per day was erected at 
Fullerton. At this plant from 25 to 28 per cent. of 
the anhydrous wood is rendered soluble, and of this 
amount 80 per cent. can be converted into fermentable 
sugar, though to accomplish this requires most 
careful control. It is not likely that a greater 
percentage will be obtained by the use of dilute acids. 
For the present, therefore, a conversion yielding 20 to 
22 per cent. of fermentable sugars, cr from 10 to 11 
per cent. of ethyl alcohol, corresponding to a maximum 
of, say, 35 gallons of 95 per cent. aleohol per dry ton, 
represents the immediate goal. On a large scale the 
actual average yields have hardly exceeded half of 
this amount, so that there is a wide margin for 
improvement. 

An excellent description of the process and of the 
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plant employed is given in a paper on “ By-products 
of the Lumber Industry,”’ issued by the United States 
Department of Commerce, from which the following 
details are taken. The general lay-out of the alcohol 
plant is shown in the accompanying diagrammatic 
sketch. The sawdust is conveyed on a belt from 
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several sawmills to the alcohol plant, and lifted into 
storage bins by means of an elevator. From the 
storage bin it is distributed to four digesters as 
required for charging. These digesters are of spherical 
shape, 12ft. in diameter. They are of steel-plate 
construction and are lined with acid-proof brick. 
After @ digester is charged with sawdust, diluted 
sulphuric acid is added until it constitutes about 
0.5 to 1 per cent. of the weight of the dry wood. 
The digester is then slowly rotated by means of a 
worm gear by direct steam. The pressure gradually 
rises to 120 Ib., and a maximum temperature of 
335 deg. Fah. is reached. The total time of digestion, 
including charging, heating up, cooking, blow-off, 
and discharge, is about one hour. 

After complete digestion the digester is discharged, 
and the wood, now known as “ hydrolised ’’ wood, is 
carried by belt conveyors to the diffusion batteries, 
in which the soluble constituents of the mass are 
extracted with hot water in the same manner as in 
tannin-extract manufacture and in sugar extraction. 
The product of the digester contains more water than 
the raw material—which often contains 50 per cent. 
water—owing to the addition of the dilute sulphuric 
acid and to the condensation of steam used for heating. 
After extraction, the washed residue, consisting of 
unchanged sawdust, is conveyed to presses where the 
water content is reduced to about 55 per cent. It is 
afterwards burned as fuel and is sufficient for the 
generation of all the steam and power required in the 
plant. 

The liquor from the diffusion battery, known as 
wood liquor, contains sulphuric acid, sugar, and other 
organic compounds, and is next neutralised with milk 
of lime in tanks fitted with agitators. It then flows 
into a settling tank. It is further clarified by 
decantation, and after cooling is pumped into the 
fermenting vats. Yeast grown in wood liquor is 
added, after which fermentation proceeds. The 
fermented liquor is then distilled in column stills for 
the production of rectified alcohol. The alcohol thus 
produced is of a high grade, and is reported to contain 
only traces of fusel oil, esters and acids. When 
properly purified, it differs in no respect from ordinary 
grain alcohol. At the Fullerton plant it was 
estimated in 1913 that if a monthly capacity of 
100,000 gallons had been reached, the cost would not 
have exceeded 21 cents per gallon, as against 30 cents, 
the cost of grain alcohol at the American distilleries 
at that date. Conditions were not favourable for 
production in 1913, but since the summer of 1916 the 
plant has been running continuously, taking advantage 
of the high prices ruling. 

The quality of the product at Fullerton was 
reported upon as one of the purest cologne spirits that 
had come under the observation of the analyst. If 
the cost of production should be higher than in 1913, 
then the fact that alcohol from either grain or molasses 
is more than double the price of that year, would still 
leave the advantage in favour of the product from 
wood waste. As the sugars used in wood alcohol can 
be used for feeding animals, as is done with cane 
molasses, there would seem to be great possibilities here. 
In the same American pamphlet already referred to— 
‘““ By-products of the Lumber Industry ’—a short 
account is also given of the manufacture of alcohol 
from sulphite liquor in which similar reactions take 
place as those already described. ‘This process has 
been introduced on a large scale in Sweden, and at 
three paper mills in that country about a million and 
a quarter gallons of alcohol are obtained per annum 
from the sulphite liquor, and the process is also being 
worked in the United States. 


Economic CONSIDERATIONS. 


The production of ethyl alcohol from wood waste 
is naturally of very great economic importance, in 
view of the possibility of its utilisation as a fuel in 
place of petrol, in connection with which some very 
satisfactory tests have been carried out in Australia. 
Of course, any apprehension as to the falling off of 
petroleum production—and it has been authoritatively 
stated that the United States has reached its maximum 
output—is probably somewhat premature, and unduly 
alarmist. Nevertheless, it has to be taken into 
account in view of the extraordinary and ever- 
growing demand on account of automobiles and 
aircraft. The matter is of special interest in connec- 
tion with the utilisation of forest products, particularly 
in such countries as Canada and India. In the 
United States, the Forest Products Laboratory, at 
Madison, has for several years done very valuable work 
in connection with the utilisation of the by-products 
of the lumber industry, including the working of 
a small plant for the manufacture of ethyl alcohol. 
It would seem, however, that the process cannot be 
fairly judged on a small or semi-manufacturing scale, 
but is one which is best carried out on as large a scale 
as possible. It should also bénefit considerably by 
recent improvements in the mechanical handling of 
bulky material, and also by the application of sound 
engineering principles to the construction and lay-out 
of plants. 

In Canada the Imperial Munitions Board in 
November last called the attention of the Research 
Council to the desirability of stimulating production 
of ethyl alcohol from sources other than food-stuffs— 
corn and potatoes, One such source would be found 


in wood waste, especially sawdust, and another would 
be the sulphite liquor waste from paper and pulp 


mills. The latter is already largely utilised in 
Sweden, and more recently in Germany, for the 
manufacture of ethyl alcohol. The former is likely 
to prove of considerable economic importance in 
British Columbia, where large supplies of sawdust are 
available throughout the year, and the same remark 
applies to other parts of Canada. As regards the 
paper mills of Eastern Canada, negotiations are at 
present being carried out with a view to establishing 
the manufacture of ethyl alcohol from the waste 
sulphite liquor. Exhaustive experiments with this 
end in view have been undertaken both by the 
Laurentine Paper and Pulp Company, and also by the 
Associate Committee on Chemistry in the Laboratories 
of McGill University. 


THE Uses or Eruyt ALconot. 


Ethyl alcohol is largely used in the manufacture of 
varnishes, linoleum, soap, ether, photographic plates 
and papers, alkaloids and fine chemicals, and smokeless 
powders, fulminates, and other explosives, the quan- 
tity consumed in the manufacture of explosives in- 
creasing from 294,273 gals. in 1915-16 to 614,116 gals. 
in 1916-17. In the report of the Commissioners of 
Customs and Excise for the year ended March 3lst, 
1917, recently issued, it is stated that in the year 
1916-17 4,115,985 gallons of industrial methylated 
spirit—ethyl alcohol containing a small admixture 
of methyl] alcohol or wood spirit—were used in manu- 
facturing operations, as compared with 4,082,516 
gallons in the previous year. One of the results of the 
war has been that chemical manufacturers have 
directed their attention to the manufacture of fine 
chemicals and dyes on a much larger scale in this 
country than hitherto, and large quantities of ethyl 
alcohol are required for this purpose. The following 
is a list of the products in the manufacture of which 
spirits are at present allowed to be used duty free, 
including a number which, previous to the com- 
mencement of the war, were not made in this country : 
Acetone, antipyrine, caustic soda (pure), celluloid, 
chloroform (while shortage of acetone continues), 
cocaine, dyes (various), electric light bulbs, emetine, 
ether (anesthetic, for Government use), ethyl esters 
(e.g., ethyl malonate, orthoformate, &c.), explosives 
(various), formaldehyde, fulminate of mercury, 
mereaptan, methyl iodide, methyl sulphate, methyl 
oxalate, phenacetin, salvarsan, silk (artificial), sul- 
phonal, trional, urea (purification of), veronal, 
vinegar, and a few other unimportant products. 








HOBART WATER SUPPLY. 





Ir was decided some years ago to increase largely the 
water supply of Hobart, and to this end Mr. R. 8. Milles, 
the city engineer, was instructed to prepare plans, and, 
in collaboration with the late Mr. L. A. B. Wade, M. Inst. 





concrete used was increased from 23,550 cubic yards to 
47,400 cubic yards. The wall itself consists of two gravity 
wings, with an arch between them. The wings and arch 
are not actually connected, but a 6in. by 6in.: bitumen 
joint with sheet lead faces is carried from the ground level 
to the top of the wall, so as to form a water-tight key. 
Outline drawing of the dam and wing walls, in elevation 
and plan, are given in the accompanying engraving, which 
also gives typical cross sections. Top length of the west 
wing is 293ft. 7in.; of the arch, 232ft. 9in.; and of the east 
wing, 203ft. 4in.; these s making a total of 729ft. 8in. 
The maximum depth from the top of the arch to the founda- 
tion is 201ft.; and from the top of the arch to the bottom of 
the shaft, 285ft. The maximum depth of the east wing is 
105ft., and of the west wing, 103ft. The thickness of the 
wall for its whole length at the top is 8ft. at top and 6ft. 
below the coping. The thickness of the arch at the bottom 
is 46ft. 6in.; of the east wing at the bottom, 64ft.; and 
of the west wing at the bottom, 58ft. Area of water 
when the reservoir is full is 19.3 acres, and the distance 
round the edge of the water over 64chains. The maximum 
depth of water is 95ft. When the reservoir is full it has 
a capacity of 207,371,447 gallons, and the surface of the 
water is 905ft. above sea-level. 

The wall and outlet work are constructed of concrete 
in varying proportions—the aggregate being composed of 

iabase, which was found on the site, and crushed sand- 
stone. The arch is reinforced with rails, vertically and 
horizontally, and a reinforcement of four rails is run from 
end to end of the dam near the top. Two ldin. cast iron 
scours are provided. The outlet works consist of a con- 
ereted tunnel over 1000ft. long, a valve-tower, 80ft. high 
from the bottom of the tunnel, and a valve house which 
is approached by a small three-span reinforced concrete 
bridge. 

The inlet for the supply consists of reinforced concrete 
pipes, manufactured by Hume Bros. Cement and Iron 
Co., tested to 75 lb. per square inch, with a steel section, 
where a pressure up to 2501b. and over obtains. The 
supply will be registered by an 18in. Venturi meter. The 
outlet consists of steel and reinforced concrete pipes 
which connect with a receiving and distributing system. 
These concrete pipes are designed to stand a pressure up 
to 150 lb. per square inch. 

We are indebted to the Commonwealth Engineer for 
some of the details and the illustration. 








BRITISH SHIPBUILDING. 





SPEAKING to the shareholders of R. and W. Hawthorn, 
Leslie and Co., Limited, on Monday last, the chairman, 
Sir Herbert Rowell, said that “The enthusiasm of the 
workers in America, resulting in the rapid development 
of shipbuilding in the coastal States, where it is a new 
industry, must command our admiration, but it should 
also inspire and foster a spirit of serious emulation amongst 
British workers, as the ultimate effect of this new source 
of production on our industry demands our consideration. 
At the same time it should be realised that the publicity 
given to American achievement and the state of compara- 
tive ignorance in which the British public has been kept 
as to British achievement has given the entirely false 
impression that with us this most important industry is 
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C.E., the extension scheme referred to in what follows was 
drawn up and adopted. The only site possible for the 
construction of the dam was by no means ideal, and on 
opening it up the ground was found to be even worse than 
was originally anticipated. Not only was the rock 
weathered and shaken at the proposed foundation level, 
but a deep fissure, about 8ft. wide, was found at the centre 
of the gully. After excavating to a depth of 185ft. 
below the lowest ground level, the fissure was filled up 
with concrete. It was originally proposed that the height 
of the dam should be 90ft., but it was ultimately decided to 
increase it to 100ft., and thus make the total capacity 
of the reservoir 207 million gallons. The raising of a wall 
and the lowering of the foundation level involved an in- 
crease in excavation from an estimated quantity of 16,000 





cubic yards to 45,000 cubic yards, while the amount of 
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FOR HOBART WATER SUPPLY 


decadent. The truth is, apart altogether from repairs— 
a branch of,the industry which has from the nature of 
things increased enormously during the war—new con- 
struction in this country, taking both naval and mercantile 
together, has been during these war years half as much 
again as during the best year of peace. This, expressed 
in terms of output of merchant shipping, would, estimate, 
be equal to about 34 million gross register tons per annum, 
a record of which the country may well be proud. If, 
however, the necessary skilled labour had been returned 
from the Army, as could well have been done in view of 
the arrival of the American forcés, and adequate unskilled 
labour supplied, the output of 3 million gross register 
tons indicated to the shipbuilders as necessary to meet the 
submarine menace would undoubtedly be produced in 





addition to the warship work in hand.” 
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THE A.E.G. ARMOURED BIPLANE. 





An A.E.G. biplane, designed for carrying out 
offensive patrols against infantry, and furnished with 
armour for the protection of its crew, was brought 
down by a British R.E. 8 machine near Hinges, on 
May 16th, 1918. This machine bore the date 
‘** February 3rd, 1918,”’ and was the first of its type 
to be captured. In general construction, we learn 
from an official report upon the machine, it closely 
resembles the A.E.G. twin-engined bombing aeroplane 
described in our issue of June 7th, except in so far as 
the arrangement of the power plant is concerned. 
The leading particulars of the machine are as 
follows :— 

A.E.G. Armoured Biplane. 

Span: 42ft. Gin. Chord: 5ft.4in. Gap: 6ft. Gin. 

Area of wings: Upper, 190.4 sq. ft.; lower, 168 sq. ft. 

Area of ailerons : Upper, 11.2 sq. ft.; lower, 10 sq. ft. 

Tail plane: Span, 9ft.; area, 9.4'sq. ft. 

Fin area: 7.6sq. ft. Rudder area: 6 sq. ft. 

Body: Horizontal area, 48.6 *4. ft.; side area, 54.8 sq. ft.; 

cross sectional area, 14.4 sq. ft. 

Armour: Thickness, 5.1 mm.; area on sides, 33 sq. ft.; area 

on bottom, 29.4 sq. ft.; area of armour bulkhead, 10.4 sq. ft. 

Engine: 200 H.P. Benz. Propeller: 10ft. 3in. diameter. 

Crew: Pilot and gunner (= 360 lb.). Armament: 3 guns. 

Petrol capacity : 38 gallons. Oil capacity: 3 gallons. 


Wings.—As the machine was very badly damaged 
in its fall, it has been found impossible to take an 
accurate drawing of the wing section, but there is 
evidence that the section adopted follows that of the 
bombing machine very closely. The main spars 
consist of two steel tubes 40 mm. in diameter by 
0.75 mm. thick. At their ends, their upper and lower 
surfaces are chamfered off, and flat plates welded on 
so as to form tapered ends within the wing tips. 
The ribs are of wood. Between each pair of main 
ribs is placed a half rib joining the front spar with the 
semi-circular sectioned strip of wood forming the 
leading edge of the wings. As in the bombing 
machine, two light steel tubes containing the aileron 
control wires pass close behind the leading spar, and 
serve incidentally to strengthen the wing construction. 
At the inner ends of the wings the wooden ribs give 
place to one made, as shown in Fig. 1, of light gauge 
steel tubing. The drag bracing consists of wires and 
transverse steel tubing welded, as indicated in Fig. 1, 
to sockets driven on to the main spars. The spars are 
attached to the fuselage by plain pin joints. 

The centre section of the upper wing contains a 
leading spar 51 mm. in diameter, and a 45 mm. rear 
spar. It is substantially braced with transverse 
members of steel tubing, for it has to carry the 
radiator and an auxiliary gravity petrol tank. 
A system of stream lined steel struts connects the 
centre section with the fuselage. The feet of these 
struts are provided, as shown in Fig. 2, with ball ends 
which are bolted within sockets. The dihedral angle 
between the wings is approximately 6 deg. 

The ailerons have frameworks of light steel tubing 
throughout, the tube forming the trailing edge being 
flattened into an elliptical section. The ribs of the 
ailerons are fixed in position by welding. In the 


ailerons of the upper wings the framework is re- 
inforced by diagonal bracing of light tubing. 

The interplane struts are formed of light stream 
lined steel tubing tapered at each end and finishing 





\ | = 
hae —— ee —> 
tt . er, Y 
liz = if a 
f. N t a seec Krave 
a a “é ay 
0, nhk\ a r Arpour Plates ye A ond 
wee ES : Petro/ Tanks S 5 RD NE nT 
seazeeaste — 
Stee/ Struts 
Swain Sc 





in a socket, which is pinned to a ball-headed fitting 
carried on the main spars of the wing, the whole 
arrangement being exactly similar to that found in the 
bombing machine. 

Fuselage.—The framework of the fuselage is built 
entirely of steel tubing welded together with lugs of 
sheet steel in the corners, as shown in Fig. 2, for the 
attachment of the bracing wires. The longerons and 
frame verticals all have a diameter of 20 mm., except 
the last three verticals next the tail, which are 16 mm. 
in diameter. The welding throughout the fuselage is 
stated to be of very high quality. The joint shown 
in Fig. 2 occurs in the fuselage framework immediately 
in front of the pilot’s cockpit. From this point. to the 
rear of the gunner’s cockpit the longeron is braced 
and protected by a wooden strip taped on, as shown. 
At one or two points in the framework a bracing wire 
lies in the same plane as a transverse tube. At such 
points the tube is drilled diagonally, and a small steel 
tube is welded in place for the passage of the wire. 

The engine mounting is a triangulated structure of 


. steel tubing carrying hollow rectangular sectioned 


steel bearers on which the crank chamber is supported. 
The bearers have a section measuring 2'/,,in by I¢in., 
and are made of steel 2 mm. in thickness. They are 
well trussed in the vertical and horizontal planes. 

Tail.—The fin, tail planes, rudder and elevators all 
have steei tubular frameworks. The leading edges of 
the tail planes can be adjusted in three positions by 
means of the arrangement illustrated in Fig. 3. To 
permit this adjustment to be made, the diagonal struts 
extending from the base of the fuselage to the tail 
plane spars are adjustable for length, as shown in 
Fig. 4. The elevators and the rudder are not balanced 
—a point of difference between this and the A.E.G. 
bombing machine. The rudder post is carried at the 
end of the fuselage in the manner indicated in Fig. 5. 
Tt will be seen from this view that the verticai tube 
of the fin frame is veiy stoutly attached to the 
fuselage framework by a triangulated foot. 

Landing Gear.—The design of the landing gear 
follows the lines of that used in the bombing machine 
already described. The landing carriage axle is 
furnished with shock absorbers of coiled springs in 
direct tension. The axle is 55 mm. in diameter, and 
the carriage struts are of the same formation as the 
interplane struts, measure 70 mm. by 37 mm., and are 
provided with ball and socket attachments at their 
upper ends. The wheels are spaced 6ft. 10}in. apart 
and are fitted with tires measuring 810 mm. by 
125mm. The tail skid—Fig. 6—is unusually heavy. 
It is built up of welded sheet steel, and is mounted on 
a stout tail post, which is reinforced by four stream 
line steel diagonal stays. Inside the fuselage the 
forward end of the tail skid is acted upon by four 
springs in direct tension. 

Control.—The usual double-handled control lever 
mounted on a transverse rocking shaft carrying the 
elevator control cranks at each end is provided. The 
ailerons of the upper and lower wings are connected 
by a stream line tubular strut,and are operated in 
unison by wires connected to the upper ailerons. 

Engine and Petrol System.—The 200 horse-power 
Benz engine with which the machine is fitted possesses 
no new features. The radiator is of the Daimler- 
Mercédés type, and measures 32}in. in length by 
1ljin. in height by 6in. in depth. It is fitted with 





118 vertical imitation honeycomb tubes, each provided 
with forty-eight gills,gnd is carried in a steel cradle 
slung from special built-up steel ribs forming part of 
the centre section of the upper wings. The water 
temperature is controlled by means of a flap of three- 
ply wood stiffened with a light framework of steel, 
and controlled by a handle provided with a rack and 
pawl device. The flap is 3}in. deep, and is capable of 
covering up about one-third of the radiator surface. 
It is situated behind the radiator and not in front, 
as is the usual practice. 

Armour.—Armour, consisting of plate 5.1 mm. 
thick, is applied to the sides and bottom of the fuselage 
from the nose to a point in rear of the gunner’s seat. 
Further, an armour bulkhead is placed in rear of the 
gunner to protect him from behind. There are three 
panels of armour on each side, and three on the bottom. 
The total area of the armour is 105.8 sq. ft., and the 
total weight 860 lb. It appears to have been added 
by way of experiment, and is not employed as it 
might have been in a structural capacity, that is 
to say, it is simply an attachment and does not add 
materially to the strength of the fuselage. It is fixed 
to the framework by set screws entering clips clamped 
round the fuselage members in the manner shown in 
Fig. 7. Tests of the armour show that it is 
undoubtedly too light to afford protection against 
British armour-piercing bullets fired from the ground 
when the machine is at a lower level than 500ft.. 
and that to be safe from all but a very small 
percentage of hits the machine would have to fly at 
more than 1000ft. The following table gives the 
results of tests with different natures of bullet. 


Angle to Safe Unsafe 
Ammunition. Normal. range. range. 
Deg. Yards. Yards. 
German AP... .. 0 - — .. 600 
” sis ye 15 500 400 
oo on me 30 400 300 
Mark VII. P. (A.P.) 0 700 600 
” ” 15 400 300 
‘ a 30 300 200 
German Spitze .. 0 150 100 
~ as 15 100 50 
i us 30 50 - 
Mark Vii. ..44.. 0 50 _ 
Po sss. 15 50 oa 
” <s oe 30 50 — 


Armament.—The pilot is not provided with a gun, 
but the observer controls two Spandau guns fixed on 
the flooring of his cockpit, and a Parabellum gun 
carried on @ rotatable mounting. The two fixed 
guns fire forward and downward through holes in the 
floor of the cockpit at an angle of 45 deg. They are 
carried on a steel tubular bracket, Fig. 8, bolted to 
the armour plate floor of the cockpit, and are 
controlled through Bowden wires from two triggers, 
Fig. 9, placed within convenient reach of*the gunner’s 
right hand. They are supplied with ammunition 
from belts fed from a large drum carried on brackets 
close to the guns. A circular hole, presumably for 
sighting purposes, is formed in the cockpit floor in 
the forward right-hand corner. 

The movable Parabellum gun is mounted on a 
turntable built up of wood. The gun cradle, Fig. 10, 
is novel. It is stated to be handier than the usual 
German device, but is distinctly heavy. The vertical 
carrier is swivelled on a horizontal axis at its base, 
and is fixed in any position by means of two sliding 
bolts engaging between teeth cut in the up-turned 
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edge of the base. The bolts are operated by a 
thumb lever. A locking device for the turntable of 
the form illustrated in Fig. 11 is fitted. There is 
evidence that the aeroplane was originally designed 
to carry @ gun or guns firing downwards and back- 
wards through the fuselage in rear of the gunner’s 
cockpit. The provision of an armour bulkhead at 
this point apparently led to this intention 
subsequently being abandoned. 

Miscellaneous.—A wireless and heating dynamo is 
carried on @ bracket attached to the fuselage, just in 
front of the pilot’s seat, and is driven directly from 
the engine through a hand-controlled friction clutch. 
No wireless fittings other than the dynamo and the 





JUNIOR TECHNICAL SCHOOL FOR MIDDLES- 
BROUGH. 


PENDING the erection of the Technical College, towards 
which a considerable sum has already been subscribed by 
the leading commercial firms on Teesside, the Middlesbrough 
Education Committee proposes to open in October or 
November next a Junior Technical School, which will be 
housed in the Hugh Beil Secondary Schqol. The staff of 
teachers will be organised’ to provide a scheme of further 
education for boys who intend to enter the local industries 
and to rise to good positions. Mr. Emmerson Beckwith, 
the local Director of Education, explains that the intention 





of the Education Committee in establishing the school is 


scholarship of any boy who, by misbehaviour or lack of 
diligence, does not take full advantage of the opportunity 
granted him. Entrance to the school will be by a 
scholarship examination, both oral and written, and{no 
boy will be admitted to the examination who cannot 
produce from his headmaster a recommendation as to 
conduct, diligence, perseverance, and general suitability. 
This year the number of scholarships offered by the 
committee is 120. 








1500 H.P. GAS BLOWING ENGINE. 


WE give to-day, in a two-page Supplement, a line 
engraving illustrating a 1500 horse-power vertical gas 








leads were, however, found on ithe machine when 
captured. The fabric used on the machine is through- 
out of good quality, but the dope seems to have been 
badly applied, having peeled’ off the fabric at many 
points. The camouflaging is carried out in dark 
purple and dark green, the colours being applied, 
instead of in the usual well-defined polygonal patches, 
in @ cloudy manner, and apparently being sprayed on. 
On analysis, the steel of the wing spars shows the 
following composition :—Carbon, .098 per cent.; 
silicon, .011; sulphur, .017; phosphorus, .014; 
manganese, .461; chromium, .036 per cent. 








In accordance with the wishes of the Union of South 
African Parliament, the report of the general manager of 
railways and harbours is, in future, to be for the financial 
year ending in March and not for the calendar year, 





DETAILS OF THE A.E.G. ARMOURED INFANTRY BIPLANE 


to provide an opportunity for those boys who have by 
ability passed through the standards of an elementary 
school at an early age, and who by character, diligence, 
and perseverance are qualified to take advantage of the 
school and its curriculum. It is not proposed to organise 
the school as a trade school, nor to concentrate upon 
vocational pursuits, but rather to give a broad and 
thorough course of study with a distinctly mechanical 
bias, which will produce a type of student having the 
initial rudiments of knowledge required by every type of 
workmen, and not limited to the specific needs of any 
branch of industry. In other words, the student who 
leaves the school should have a basal knowledge of 
mathematics, mechanics, chemistry, physics, drawing and 
handicraft, which will enable him to take an intelligent 
and understanding view of whatever branch of local 
industry he enters. The school course will last for three 
years from the student’s entrance, and it will be a condi- 
tion of entrance that the parents of all students must agree 
to keep their boys at the school for the full course, the 
Education Committee reserving the right to terminate the 


engine and blower, recently built by the National Gas 
Engine Company, Limited, Ashton-under-Lyne. The set 
forms one of a number on order for the Partington Steel 
and Iron Company, Limited, and was described in some 
detail in our issue of July 5th. The engine is of the six- 
crank vertical tandem type of the makers’ standard design, 
and is rated to develop 1500 brake horse-power on 
continuous load at 200 revolutions, working on blast- 
furnace gas of 90 to 100 B.Th.U.’s per cubic foot calorific 
value. A special speeder gear device is fitted to enable 
the speed to be reduced to as low as 120 revolutions. 
The load can be increased by 10 to 20 per cent. for short 
periods without overheating. The blower has four 
double-acting cylinders, and is coupled directly to the 
engine through a short intermediate shaft and flexible 
coupling made by the Power Plant Company. The 
tested capacity of the blower is 24,000 cubic feet of free 
air per minute, against a pressure of 12 lb. per square inch. 
A reduced volume of air can be delivered against a pressure 
of 15 lb. to 16 Ib. 
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PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent, ) 


Iron Trade Fashion Changes. 


Tre weekly markets in Birmingham of the Mid, 
land iron trade are. becoming curious affairs. In pre-war 
times everyone who was anyone in Staffordshire and Wor- 
cestershire iron and steel circles, and, to a lesser extent, in 


. those of certain of the adjoining shires, particularly Derby- 


shire and Nottingham, could always be found on Thursday 
afternoon on the Birmingham Exchange. Now the attend- 
ance is not nearly so influential as formerly, nor is it any- 
thing like as large. A combination of circumstances has 
operated to produce this result : (1) The exceeding business 
of iron and steel masters at the works, which detains them 
on the spot ; (2) the inability of producers to give delivery 
of contracts within specified dates, provoking a very 
natural desire to avoid unnecessarily frequent interviews 
with customers who are never behind with complaints ; 
and (3) the impossibility which generally exists, particu- 
larly in respect of rolled iron and steel, to accept fresh 
orders, so full up are mill and forge proprietors with orders 
already. 


Mill and Forge Activities. 


All departments of the Staffordshire bar iron 
trade remain active. Small sizes are called for to an 
extent beyond the capacity of the mills. Large numbers of 
orders, many of which come from France, have to be 
turned down. The sheet mills are as fully employed as of 
late. Much of the activity is due to requirements in 
connection with campaigning hutments. There are also 
inquiries on the market on account of the Admiralty. Gas 
strip and steel strip are in good demand. There is no 
change in values. Ironmasters are complaining this week 
that, owing to the erratic conditions under which they are 
compelled to work in order to fulfil the changing require- 
ments of Government Departments, the result, as measured 
by tonnage, is anything but satisfactory from a pecuniary 
point of view; also that many of the contracts-are un- 
profitable. The coal situation at the ironworks is easier. 
Many ironmasters are only getting in supplies as they are 
needed for consumption; where storage facilities exist 
there is no chance in existing circumstances of laying by 
adequate stocks. 


Pig Iron Trade. 


Pressure for pig iron continues. The tardiness 
with which new supplies are promised keeps consumers in 
a state of perplexity. They are unable to get acceptance 
of any but small orders, which will help thent to carry on 
for the time being. Smelters have heavy arrears of 
business on their books, and they justify their present 
attitude by the plea that it is worse than useless for them 
to enter into engagements which they have no reasonable 
expectation of being able to carry out. Foundry iron is 
particularly in request ; for the best grades there is a very 
much larger demand than furnace owners can entertain. 
The endeavours made to cope with the demand for foundry 
sorts have naturally created tension in regard to forge 
qualities, and there is a general shortage. No further pig 
iron price changes appear to have been made, but an 
increasing proportion of furnaces are claiming the 2s. 6d. 
per ton increase in respect of “special” pig iron. For 
some reason certain furnaces have not been included in the 
distribution of the circulars announcing this increase, and 
inquiries‘are being directed to the Ministry of Munitions on 
the subject. Short fuel supplies are general, and to an 
increasing extent the shortage is being felt at the blast- 
furnaces. Smelters have never before been in such 
difficulties from this cause, and they have only been abie 
to keep in operation through the sympathetic aid of the 
collieries, who, as far as possible, have given the blast- 
furnaces a certain amount of preferential treatment. 


Steel and Material Rationing. 


Steel supplies, 7.c., rolled material, continue 
improved, and little is happily now heard of shortage 
under this head. Herein is an improvement upon recent 
steel conditions, which I need not. emphasise here is 
exceedingly welcome. Supplies of rolled steel and some 
other raw materials to numbers of the district trades show 
a@ welcome increase, and the strain in that direction has 
been sensibly relieved. These freer releases of steel to 


rationed industries are now enabling some of the branches. 


to turn on to ordinary commercial work to the amount of 
one-fourth or one-fifth of their pre-war production. Ina 
few industries, however, to which the steel rationing 
system has been most recently applied, complaints are 
heard that export trade is barred altogether, and the 
sincere hope is again expressed that this embargo will be 
withdrawn at the earliest possible date. Merchants 
experience no great difficulty in getting export licences in 
approved categories of trade, but manufacturers find 
transport facilities to the general run of overseas markets 
difficult to obtain. To many of these light steel con- 
sumers it must be confessed no very hopeful chance presents 
itself yet of reverting to commercial output. 


Serap. 

The trade is settling down to the new cast iron 
scrap order, and very little complaint is heard with regard 
to prices. Steel plate shearings are reported more plentiful 
—a matter which is entirely satisfactory. 


Machine Tool Trade. 


In certain of the Birmingham trades strenuous 
efforts are still being bent to an expansion of productive 
capacity. The machine tool trade is one of these. But 
it is a significant fact that there has recently been con- 
siderable withdrawals of skilled labour from certain of the 
Birmingham machine tool shops, and importations of 
machine tools from the U.S.A. have also been curtailed. 
This is only possible, of course, by denying to machine 
tool users any replacements or extension. of plant other 
than those which are imperative for war work production. 


Apart from war material contracts there is a very large 
unsatisfied demand existing to-day for. machine tools by 
general consumers. Some manufacturers, indeed, are 
complaining loudly of the delay in getting new machines 
necessary to the dispatch of Government contracts. 


Biemingham Brass Trade. 


In the Birmingham brass trades there is not the 
urgency of demand which characterised the development 
of the munition output, There has been a stoppage of 
some important classes.of contract work, which formerly 
afforded a large amount of employment in the factories. 
Manufacturers are pressing for increased facilities to keep 
the civil trade going. Larger issues of brass and copper 
‘are being made to enable maintenance and repair work to 
be carried out, particularly in connection with the lighting 
systems, waterworks, electric and steam installations. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE position in the iron and steel markets does not 
appear to be relieved from strain to any appreciable extent, 
although in some.cases one hears of larger sales of crude iron. 
The present regulations, of course, hamper the trade in 
many directions, and it becomes a question whether it 
would not have been more economical in the long run if the 
whole trade had been left under natural conditions. 


Metals. 


The official prices of raw copper or copper sheets 
have not been altered, and as the American price is sup- 
posed to b2 in force until December, there seems to be no 
probability of any change before that date. It is notice- 
able that the American production of refined copper fell 
again in July, and about 3000 tons were lost as compared 
with the previous month’s figures, while the output was 
about 10 per cent. less than in May. Copper wire is quoted 
at ls. 54d. per lb.; solid drawn copper tubes at Is. 8}d., and 
brass tubes at Is. 5}d.; condenser tubes Is. 74d. The 
market for scrap gun-metal and yellow brass does not 
change very much, although there has been a tendency to 
ask a little more for good lots of gun-metal scrap up to 
about £133 or £134 per ton. If the quality be really good 
this is still a cheap metal for the engineer. ‘Tin is lower 
again at £357 delivered here. 


Serap Iron and Steel. 


The condition of the market for scrap of all sorts 
is still very uncertain in Manchester. The big merchants 
appear to be standing aloof, and the threats contained in 
the Order of August 20th do not seem to frighten them 
very much. Criticisms of the Order abound, but one of the 
most tnassailable objections to it is that which complains 
that Lancashire has not been consulted before the pro- 
mulgation of the decree. The scrap trade of Lancashire 
bas its own peculiarities, which do not appear to have 
been recognised. The net effect of the Order will, in the 
opinion of the Lancashire trade, tend to the diminution 
and not to the increase of the supply of scrap, and this, in 
the present condition of the iron and steel trade, will be 
something like a disaster, for every ounce of iron and steel 
material will be most urgently needed during the final 
period of the war. There are at present no prices here for 
foundry scrap, but heavy wrought scrap is still selling at 
£6 5s., plus all the charges which were allowed under the 
old Order, and the prices of prepared heavy scrap delivered 
ex a dealer’s yard, and put on trucks at the nearest station, 
is £7 5s., plus 2} per cent. A moderate quantity only 
comes into the market. There is heavy wrought scrap to 
be obtained from the demolition of mills and machinery, 
but this supply is likely to be checked in the near future if 
the new scrap Order is upheld. Heavy steel scrap is 
supposed to be available at £5 5s. per ton, plus 2} per cent., 
but one does not come across any offers of it in this market. 
As for foundry scrap, it seems that the merchants have yet 
quite a fair number of contracts to fulfil at the old prices, 
and hence they are.not in the market to sell at the new. 
The question of future supplies is relegated to the future, 
but in all probability we shall come upon a time of great 
scarcity unless some modifications of the scrap Order are 
introduced. For the present, however, there would seem 
to be a spirit of indiffererice, and this rather dangerous 
feeling is not confined to the scrap market. 


Pig Iron. 


The situation in the foundry iron market here is 
practically unchanged. There have been some fair sales 
of Derbyshire foundry iron during August, but of course 
not enough to satisfy buyers generally. These sales are 
mainly confined to holders of first-class certificates, and 
practically no material is available for the outsider. The 
price remains at 98s. 8d. per ton delivered by rail to Man- 
-chester, and that of North Staffordshire iron at 102s. 6d. 
There is still a little Scotch iron on offer, but it is doled out 
sparingly, and one feels a sort of apprehension that the 
supply may cease altogether except for those who can make 
a special claim for it. One understands that the output of 
foundry iron in the Cleveland district is showing signs of 
improvement, and that the furnaces are now working 
better than they did; but in Manchester there does not 
seem to be very much probability of getting this class of 
iron, although possibly in the North of Lancashire some of 
the founders who have regularly used Cleveland iron may 
be able to resume their practice. This would relieve the 
pressure on Derbyshire to a certain extent, but one must 
not expect to see the latter foundry iron plentiful in 
Lancashire this year. 


P Bagrow-tn-Furness, Thursday. 
Hematites. 


There is a very busy state. of affairs to report in 
the hematite pig iron trade throughout the district. A 





good solid production of iron is being maintained. The 
necessity for a big output is very evident, for on every 





hand users of iron are pressing for large deliveries of metal 
Steel makers at Barrow and Workington are taking res 
tonnages direct from the furnaces, and in addition theorem 
a heavy demand for iron on the part of users in Scotland 
the Midlands,and other parts. For high grade iron the 
demand continues on a very high level, and from present 
appearances this is likely to remain the fact for a long time 
to come. Prices are steady, with full maximum rates 
quoted, parcels of mixed numbers of Bessemer iron being 
at 127s. 6d. per ton f.o.t., and special high-grade iron at 
140s. per ton f.o.t. Warrant iron in the aggregate repre. 
sents 430 tons. 


Iron Ore. 


The hematite iron ore trade keeps briskly oi. 
ployed, and an output is being maintained hich 
is quite sufficient to keep the existing numb:r of 
furnaces in operation, but a further extension is desirable, 
The demand for foreign ore is steadily maintained, and 
arrivals are regular. 


Steel. 

In the steel trade there are no now features to 
record this week. At Workington and Barrow there is 
very active state of affairs, and the whole of the available 
plant is engaged. Chief attention is being given to rolling 
semi-finished steel for use locally and in various parts of 
the country. The demand for this material is keen, and 
billets are at £10 7s. 6d. to £11 pet ton. Steel shipbuilding 
material is in brisk demand all round, and the plate mill 
and foundries are full of work. Ship plates are at £11 10s, 
per ton, with boiler plates at £12 10s. per ton. Rauils are 
quiet. Heavy section rails are unchanged in value at 
£10 17s. 6d. to £11 per ton, with light sections at £14 to £16, 
and heavy tram rails at £14 to £15 per ton. Shipbuilders 
and engineers are very busily employed. 


Fuel. 

There is a brisk demand for coal, and the quota- 
tion remains at 32s. 6d? to 33s. 6d. per ton delivered for 
steam sorts. House coal is at 34s. to 43s. 4d. per ton 
delivered. For coke the demand is active. East Coast 
qualities are at 39s. to 41s. 9d. per ton delivered, and 
Lancashire cokes at 37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


More Trouble Threatened. 


No sooner is one labour tangle straightened out 
than another appears. The whole thing is becoming 
intolerable. Yesterday it was the Yorkshire miners’ 
strike, the day before that the tiff with the moulders 
much to the outspoken disgust of the core-makers, upon 
whom two or three weeks’ idleness was enforced. Now 
the members of the local branch of the National 
Amalgamated Union of Labour, to the number of about 
3000, have decided, should their demands not have been 
acceded to in the meantime, to cease work to-morrow— 
Saturday. It seems that at the end of July the men 
submitted to the Employers’ Association an application 
for an advance of 3s. 6d. per week for men over eighteen 
years, and of Is. 6d. for youths under that age, on the 
ground that such an advance was recently given by the 
Committee on Production to the engineering trades. 
Dissatisfied with the speed at which the employers dealt 
with the matter, the union officials placed the facts in the 
hands of the Chief Industrial Commissioner’s Department, 
the heads of which are now in negotiation with the 
employers on the subject. The malcontents, who are 
employed in the manufacture of spades, forks, shovels, 
machine knives, scythes, hammers, edge tools, joiners’ 
tools, brace-bits, augers, &c., are impatient at the apparent 
delay, and declare that a reasonable time has already 
elapsed for the employers to have dealt with the matter, 
or to have set up arbitration proceedings. Their conten- 
tion is that in the past advances to the trades now affected 
have been governed by those granted to the engineering 
trades, and they ask that the same course should be 
followed now. From the list given it will be gathered 
that the tools involved are the kind employed in the 
shipyards, in agriculture, and in the manufacture of muni- 
tions, and that, therefore, the matter is one of some 
considerable gravity. The men had a large meeting here 
on Sunday, and are now waiting to learn the results of the 
efforts of their union officials, ae 


What Should have been Done. 


Since my previous letter, I have had a long chat 
with a director of an industrial concern, who has seen 
much fighting in France and Palestine, as commander of 
a battalion of infantry. He is just recovering from a 
severe wound. We spoke of the labour difficulties that 
keep arising, and he expressed his contempt for the authors 
of them. ‘ Of course,’ he added, ‘‘ we are continually 
learning by our mistakes, but what ought to have been 
done, as soon as conscription was decided upon, was to 
consider every man as a conscript in the interests of the 
nation. They should all have be#m put into khaki, and 
then the Government could have: decided, according to 
physical fitness and industrial skill, just where to place 
men, whether in the Army, Navy or munition works, and 
other essential trades, They should all have received 
equal pay for equivalent positions, but, because so many 
were engaged in profitable occupations, the standard pay 
for all would have been many times as much as the present 
pay of the fighting forces. There would thus have been 
created a real community of interests, with no talk ot 
‘ slackers,’ or of ‘ hiding behind the lathe,’ the man-power 
question would have been settled once for all, tons of 
paper and years of clerical work, rendered necessary by 
the present system, or lack of it, would have been saved, 
the absurd inflation of wages would not have occurred, 
and the soldiers and sailors wouiethave had the satisfaction 
of knowing that their dependents were in a better financial 
position than it-is now possible for some of them to be. 
Most important of all, industrial strikes would have been 
impossible, for the reward of insubordination would have 
been the transfer of the men disaffected to the front, or 
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somewhere near it, their places being taken by skilled 
reserves who were doing duty overseas. The thing would 
have had to be done thoroughly. Foremen, managers, 
and even employers would have been roped in; but they 
would have had military rank and pay given them 
according to their position in the works—from lance- 
eorporals up to general officers. There would have been 
a less selfish interest taken in the war—the profiteer would 
have had no place—and the nation’s financial burden 
would have been amazingly reduced, for automatically 
we should have conscripted capital, which would have 
silenced the labour extremist. Even then the men 
remaining safely at home would have had a tremendous 
advantage over their fellows in the fighting line, whilst, 
as things are, they—the latter—bear the brunt of the 
war, endure the hardships, never so much as reply to a 
command, even when it may mean their lives, never 
dream of ‘striking,’ are thankful for a few days’ leave 
when it can be obtained, and accept without a murmur 
1s. 6d. a day, and very little more than a pittance for their 
dependents.” I thought these views of a_ soldier- 
industrialist worth recording as a matter of interest. 


Room for Expansion. 


The work of the Development Committee of the 
Sheffield Corporation is beginning to make its influence 
felt in the direction of reconstruction. Many different 
plans are in hand, one of the latest being a proposal to 
forma kind of advisory council. At the moment of writing, 
the subject, T believe, had not been fully discussed by the 
Corporation, but the desire appears to be to make the 
Council representative of the | Engineering Trades 
Employers’ Association, the Cutlers’ Company, the 
Chamber. of Commerce, and the Corporation, say three 
representatives from each body. The Couneil would 
.eonsider and examine into questions of reconstruction as 
they arose, with a view to ascertaining how far the various 
sections of local industry could act together in the 
expansion of post-war trade, and would also, from time 
to time, as occasion arose, bring into consultation other 
bodies or individuals likely to assist forward the recon- 
struction of industry. Another enterprise with which the 
Development Committee has associated itself officially 
is the filming of the principal industrial operations in 
Sheffield. When completed, it is proposed to show this 
film in all the chief market centres of the world. There is, 
however, quite apart from the Development Committee, 
another movement on foot. It has long been felt that 
something should be done to provide more room in the 
works quarter—the East-end—of the city for the extension 
of existing premises. In recent years the value of land 
in that part of Sheffield has risen very rapidly, so that for 
new works coming here a site on the outskirts is about the 
only practicable proposal. For existing works, however, 
the case is quite, different. When they establish branch 
works on the outskirts, as some of them have done, it 
involves a considerable extra expenditure in traffic 
movements between the two places, and in other ways. 
For them, therefore, extension of existing works seems the 
better and more economical way. It happens that the 
steel works of Sheffield have a setting of small cottage 
property, from much of which the tenants should have 
been removed long ago; and the question now raised is 
how a scheme can be advanced whereby this slum property 
—most of it is just that and nothing more—can be 
acquired and demolished at a greater speed than is the 
case at present, One method I have heard suggested is the 
formation of a trust by the leading steel firms 
systematically to buy up this old property as it is required 
for extension purposes, and then notify the Corporation, 
whose duty it would be to provide accommodation on the 
outskirts of the city for the ejected tenants. A further 
proposal now under consideration, I believe, is the 
acquisition of an estate in a suburb as the site of a garden 
city, to cost altogether about £100,000. The idea in this 
case is that five leading firms might be induced each to 
take one-fifth share in the enterprise, which would provide 
new and healthy homes for the tenants of East-end 
cottages required for extension purposes. Whether either 
of these schemes will actually come to fruition I do not 
know, but they are being discussed, and it is well enough 
known that the Sheffield Corporation has an enormous 
housing scheme before it to proceed with as soon as 
labour and materials can be secured. The second scheme 
mentioned includes a garden city to be laid out upon 
distinctly novel lines, with houses built of reinforced 
concrete made largely from furnace clinker. 


Steel Firms’ Exhibits. 


Being in town last week I paid a visit to the 
Scientific Products Exhibition at King’s College, and was 
much interested to see that in one way or another most of 
the Sheffield steel firms were represented, Vickers and 
Hadfields particularly. The new syndicate formed for 
the exploitation of the Firth-Brearley stainless steel, and 
the combine of éompanies known as High Speed Steel 
Alloys, Limited, which has important tungsten-making 
works at Widnes, had good stands, that of the latter con- 
taining specimens of high-speed steel manufacture by 
almost all the Sheffield firms making high-speed steel tools, 
as well as samples from the Armstrong works. The 
University had a stand devoted to glass manufacture, at 
which the great progress made in chemical ware was 
demonstrated, and there were very representative displays 
of iron-making ores and silica brick and glass-making sands 
from the Yorkshire area; but it was rather disappointing 
to find that the Sheffield district, notwithstanding its 
great interest in the subject, was unrepresented in the 
general refractories section. At one stand—Hadfields— 
a very good idea could be gained of the huge extensions of 
works that have been going on here since the war began. 
The present area of this firm’s works was shown on a plan 
to be 206 acres, of which 40 acres, including 16 acres of 
buildings, have been added in the last four years, and the 
steel foundry was stated to cover more ground than the 
Crystal Palace. Yet that is but one Sheffield firm. The 
extensions at Vickers, Browns, Firths, Cammells—not to 
mention such firms as Edgar Allens, Jessops, Steel, Peech 
and Tozers, the Parkgate, Fox’s, and a score or so of others 
—are enormous. Sheffield could run a very good exhibi- 
tion of its own, and it might be a point for the Development 
Committee seriously to consider. It seémed to me rather 


& pity that the metallurgical portion of the King’s College 
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show could not have been included in the British Industries 
Fair in March. That surely was the right place for it. 


Iron, Steel, and Coal. 


The local iron and steel markets are running in a 
groove just now with no prospect of any outstanding 
change.. It is next to useless to talk about prices, because 
everyone knows just what they are under official maxima. 
The only point of interest concerns available supplies, and 
in these there is no change to note, consumers of forge and 
foundry iron finding it difficult to buy anything in the 
absence ‘of Class “‘ A” certificates. A keen demand is 
maintained for scrap for ordinary purposes. The shortage 
of fuel is still being badly felt by inland works, and in no 
section of the market is there such a thing as “‘ free ’’ coal, 
so that all quotations are nominal. Slacks are very scarce, 
and blast-furnace coke is in heavy demand. Best South 
Yorkshire steam hards are quoted 23s. to 23s. 6d.; best 
Derbyshire, 22s. 6d. to 23s.; seconds, 21s. 6d. to 22s.; 
cobbles, 21s. 6d. to 22s.; nuts, 21s. to 22s.; washed smalls, 
18s. 6d. to 19s.; best hard slacks, 18s. 3d. to 18s, 9d.; 
seconds, 17s. 9d. to 18s, 3d.; soft nutty, 17s. 6d. to 18s.; 
peas, 16s. to 16s. 6d.; and small slacks, 13s. to 14s. In 
house sorts branch is quoted 27s. to 27s. 6d., and best Silk- 
stone 23s. 6d. to 24s. 6d., all per ton at pit. 


Bar Iron Conference, 


A conference of bar iron associations was held at 
the Grand Hotel, Sheffield, on Tuesday, on the invitation 
of the South Yorkshire Bar Iren Association, when 
matters of interest to the trade were discussed, but the 
proceedings were of a private character. Mr. A. B. Baylis, 
of the Midland Iron Company, Limited, presided, and 
included in the gathering of over sixty were representatives 
of the South Yorkshire Bar Iron Association, the North- 
East Coast Bar-makers’ Association, the South Stafford- 
shire Ironmasters’ Association, the Lancashire Bar Manu- 
facturers’ Association, and the Scottish Bar Iron Manu- 
facturers’ Association. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Wirn the issue of the September allocations 
business has been very active on the Cleveland pig iron 
market this week. © quantities allotted, however, 
are somewhat curtailed. Recognising the futility of 
issuing B and C certificates for foundry iron when there is 
absolutely no hope of their being met, the authorities have 
this month contented themselves with the issue of a very 
few B certificates for a strictly limited amount, and even 
the applications under Class A have been somewhat 
reduced. The reason, of course, is that there is not 
sufficient Cleveland foundry iron to. go round. The 
furnaces have been working rather better of late, but even 
yet they are not nearly producing their proper proportion 
of foundry iron. Moreover, the authorities are showing a 
disposition to ship more iron to the Allies, even at the 
expense of home consumers, and consequently deliveries 
to Scottish and Midland consumers this month are likely 
to be short. No serious inconvenience appears to have 
been caused by the heavy cancellations which were neces- 
sary at the end of August, and apparently the official view 
is that when supplies are again short this month, home 
consumers can either use the stocks which some of them 
are known to have in hand, or they can eke out by mixing 
with forge iron, which is very plentiful. This policy of 
mixing with forge iron can only be pursued to a limited 
extent, but when possible there is every inducement to do 
so, for makers have ample supplies, and are eager to deliver 
it straight from the pig beds, instead of putting it into 
stock, as some are having todo. Shipments to France are 
well maintained, and there is every indication that the 
shipments of foundry iron to Italy will be considerably 
increased this month. Prices are unchanged, home con- 
sumers paying 95s. for No. 3 Cleveland, No. 4 foundry, and 
No. 4 forge, and 99s. for No. 1, while the export figures are 
119s. and 124s, per ton respectively. 


Hematite Pig Iron. 


There appears to be little change in the general 
situation of the hematite pig iron trade, the demand not 
only on local but on general home account being exceed- 
ingly heavy. Deliveries dre being well maintained. In 
fact, they have been somewhat heavier during the past 
week, makers, with the truck position improved, having 
been able to get away some of the iron which had neces- 
sarily accumulated owing to the recent holidays. In the 
export department fair quantities are being shipped to 
France and Italy under official auspices. The home price 
is firm at 122s. 6d. per ton for mixed numbers, the quota- 
tion to the Allies being 147s. 6d. 


Furnace Coke. 


The coke position is entirely unrelieved, and the 
prospects all indicate a probable intensification of the 
existing difficulties. Only with difficulty is the coke 
provided to keep the furnaces going, and any increase in 
the output is out of the question. Good medium furnace 
kinds are 35s. 6d. delivered at the works. 


Iron and Steel Exports, 


The official return of the shipments of pig iron, 
manufactured iron and manufactured steel from the 
Cleveland district during the month of August reveals a 
further expansion of the export trade, the aggregate ship- 
ments, which amount to 65,484 tons, being the highest 
recorded since August, 1917, when 83,463 tons were 
shipped. In the month of July 56,866 tons were shipped, 
so that the increase over the previous month was 8618 
tons, and the aggregate for the earlier months of this year 
was as follows :—January, 51,718 tons ; February, 37,518 
tons; March, 35,574 tons; April, 42,042 tons; May, 
39,343 tons, and June, 60,375 tons. The pig iron ship- 
ments showed a slight drop, amounting to 48,593 tons, as 
against 49,110 tons in July, but the total of 16,891 tons of 





209 





—<—[—=====<<€[T[[———S=S=S====hh]{==——E—————ESESESEESeE=S—Nann@$[_eaS=eT==ne=aQS=anana"aanS={q{{l=__eeee—————— 


manufactured iron and steel is the biggest since January 
last, the July total being only 7756 tons. The foreign 
shipments of pig iron for August amounted to 41,712 
tons, compared with 41,439 tons in July, and 6881 tons 
went coastwise, as against 7671 tons in July. Only 589 
tons of manufactured iron were shipped in August, but 
this exceeds the July total of 372 tons, whereas in June 
3231 tons were shipped. The shipments of manufactured 
steel, however, amount to 16,302 tons, which is more than 
double the July total of 7384 tons, and exceeds any pre- 
vious month since January. Of exports of finished mate- 
rial 14,664 tons went abroad, and 2227 tons coastwise. 


Manufactured Iron and Steel. 


The incessant activity in the Northern steel trade 
continues, and increases, and makers are as well booked 
up with orders as they have been at any period during the 
past four years. Stee] bars and high tensile steel for shells 
are a heavy item, but so also are ship and.boiler plates 
required by the'shipbuilders. In the case of shipbuilding 
material, however, the position is somewhat easier than it 
has been for many months past. This easiness is due to 
the fact that the works on the North-East Coast, which 
have been so largely devoting themselves to the output of 
shipbuilding material, are well ahead of all requirements. 
The activity in the manufactured iron trade shows no 
signs of abatement. Nothing but orders carrying high 
priority are looked at, the whole capacity of the district 
being occupied on a ceaseless flow of orders for war needs. 
Notwithstanding the recent advance in bar iron there has 
been no falling off in the way of business, the home demand 
being as great as ever, and orders are still pouring in. The 
export departments show little change, though it is under- 
stood that larger quantities of material are being permitted 
to the Allies. The principal quotations for home trading 
are as follows :—Steel ship plates, jin. and upwards, 
£11 10s.; 5/,gin., £11 15s.; jin., £12; }in., £16 ; under jin. 
down to */,in., £17; steel boiler plates, £12; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; iron ship rivets, £21; common iron bars, 
£14 15s.; best bars, £15 15s.; double best bars, £16 5s.; 
packing iron, tapered, £17; packing iron, £13 10s.; iron 
ship angles, £13 15s.; steel hoops, £17 10s. to £18 10s.; 
sheets produced by steel re-rollers, above 4/,gin. thick, £16 ; 
3/,gin. thick and under to 16 gauge inclusive, £16 10s.; 
under 16 gauge to 20 gauge, £17; under 24 gauge to 26 
gauge, £18; steel rounds, squares, &c., £12 10s. The 
following are nominal quotations for export :—Common 
iron bars, £17 17s.; best bars, £18 5s.; double best bars, 
£18 12s. 6d.; packing iron, £15 10s.; packing iron, tapered, 
£19 ; iron ship angles, £15 to £15 10s.; iron ship rivets, £23 ; 
steel bars, basic, £16 10s. to £17 10s.; steel ship plates, £15 ; 
steel joists, £13 10s.; steel hoops, £19 to £20 ; steel sheets, 
singles, £20 ; steel-sheets, doubles, £22 ; steel strip, £17 10s, 
to £18 10s.; heavy steel rails, £12 5s. to £13 5s. 


Serap. 

It is confidently expected that the further powers 
given to the Metal Controller by the recent order will 
result in a considerable tonnage of scrap metal being 
gathered in, especially as a call is made upon all dormant 
supplies, old machinery, &c.. In the meantime the supply 
of all sorts of scrap falls considerably short of requirements. 
Full Government prices, with the usual extras to merchants, 
are easily obtained for any. quantities.. Recently there 
seems to have been a rather better circulation of heavy 
wrought iron scrap, but there is still a serious shortage. 


The Coal Trade. 


The continued limited tonnage arrivals, combined 
with a scarcity of railway wagons, is having an adverse 
effect upon the coal trade. Throughout the districts 
collieries are finding great difficulty in getting both tonnage 
and railway wagons. The output generally is above the 
filling facilities, and in a great many eases producers are 
being forced to adopt stocking. Meantime the neutral 
demand is of little account, as prospective buyers cannot 
stem the necessary tonnage. Quotations for all grades 
stand at late figures, but those in a favourable position can 
cover at slightly lower prices. Forward prices are based 
on the firm expectation that the present outlook is purely 
temporary, and that in a short time both rail and tonnage 
facilities will show a substantial improvement. This 
belief is confirmed by the position of first-hand sellers, who, 
on paper, are fully booked ; in fact, oversold for weeks ahead. 
As to the steadiness of forward neutral quotations this is 
emphasised by the fact that sales of D.C.B. and Tyne 
prime steams have been effected at 70s. for October- 
November shipment, combined with 45s. for smalls. 
Gas coals are moving off rather more freely, especially to 
London, while manufacturing fuel of all classes, as well as 
coke, is in strong demand on home account. For open 
market sale quotations are :—Best Blyth and Tyne steams, 
70s.; and other kinds, 60s. to 65s., with smalls at 40s. to 
45s. Gas coals are 50s. to 55s. for best, and seconds 42s. 6d. 
to 48s. Bunkers are in good request, and not quite so 
readily secured as they have been. Ordinaries are 42s, 6d. 
to 47s. 6d., and superiors 48s. to 55s. Special screened 
coals are still quoted at high figures. Coke is unchanged. 
The supply is still very inadequate to meet demands. Best 
foundry for the outside trade is 65s., and gashouse 45s. to 
47s. 6d. The minimum quotations for the Allies are as 
follows :—Best Blyth steams, 37s.; Tyne primes, 36s. 6d.; 
Tyne prime smalls, 27s. 6d.; second steams, 32s. 6d. to 34s.; 
North Northumberland steams, 34s. to 36s. 6d.; North 
Northumberland smalls, 25s. to 27s. 6d.; Blyth smalls, 
27s.; smithies, 31s, to 32s.; peas and nuts, 31s. to 32s.; best 
gas, 32s.; second gas, 30s. 6d.; coking coals, 3ls.; coking 
smalls, 30s.; households, 35s. to 37s.; foundry coke, 50s.; 
gashouse coke, 40s.; best bunker coals, 34s. to 34s. 6d.; 
ordinary qualities, 33s. to 33s. 6d.; specials, 39s. Prin- 
cipal quotations for the home trade are as follows :—Best 
Blyth steams, 33s. 6d. to 35s. 6d.; second Blyth steams, 
29s. 6d. to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; 
unscreened for bunkers, 27s. 6d. to 29s.; household coal, 
26s. 6d. to 27s. 6d.; best Blyth smalls, 25s. 6d.; smithies, 
31s. 6d. to 36s. 6d.; North Northumberland smalls, 25s. 6d.; 
peas and nuts, 35s. to 37s. 6d. Durhams :—Steam (loco- 
motive), 33s. to 35s.; special Wear gas, 31s. 6d. to 333.; best 
gas, 29s. to 3ls. 6d.; second gas, 27s. 6d. to 30s. 6d.; ordinary 
bunkers, 30s.; best bunkers, 31s. 6d.; superior qualities, 34s.; 
smithies, 31s.; peas and nuts, 31s.; coking coals, 29s. to 30s, 
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SCOTLAND. 
(From our own Correspondent.) 


No Change. 


THE industrial situation in Scotland is still 
dominated to a large extent by the shortage of fuel. 
Added to the scarcity of labour and raw materials, this 
shortage narrows down still further the scope of operations, 
and consequently practically nothing outside actual war 
work is possible at present. Some little time ago it was 
found possible to put a little extra material on the market, 
and hopes were entertained of a further increase, but the 
present situation has put an end to any such movement 
in the meantime. Even with high priority certificates it 
is with the greatest difficulty that deliveries are to be had 
just now. An early solution of the coal supply problem 
would bring considerable relief. 





Claim for Shorter Hours. 


The Parliamentary Committee of the Scottish 
Trade Unions Congress and the Scottish Advisory Council 
of the Labour Party has sent a memorial to the Govern- 
ment, urging the introduction of a forty-four hours’ week— 
five days per week, from eight to twelve, and one to five, 
with a break of twenty minutes in¥each period, and 
Saturday, eight to twelve—all without a reduction in 
wages. This is regarded as a temporary proposal, the 
joint committee having decided in favour of a five days’ 
week to come into force on demobilisation. 


Rural Transport. 


The question of the improvement of rural trans- 
port in Aberdeenshire by means of light railways is under 
consideration by representatives of the Rural Transport 
(Scotland). Committee, and the local authorities, including 
the Great North of Scotland Railway Company. 


Pig Iron. 


The home demand for hematite is very urgent, 
and the capacity of the furnaces is fully taxed. Foundry 
iron is scarce, particularly No. 3 quality. Forge is in fair 
supply. Export is extremely quiet. 


Finished Iron and Steel. 


Outputs of steel are almost entirely restricted to 
Government requirements for shipbuilding purposes and 
munitions. Black sheet makers have plenty of orders for 
the heavier gauges, also on Government account. 
Malleable iron makers, too, are constanty employed, 
chiefly on home demands. Any export business going 
through is of a most urgent character, and is executed 
regardless of price. Wrought iron and steel tubes are 
very active at present for all purposes. Structural and 
other engineering concerns have as much as they can do 
to keep abreast of local orders, and‘ have little time to 
devote to export demands. Makers of light castings are 
similarly placed, while all descriptions of machine tools 
are in constant request. 


Coal. 
There is no alteration in the Scotch coal trade. 
The prevailing feature is the scarcity both for home and 
export consumption. Admiralty demands are particularly 
strong, and this fact creates a greater stringency in other 
directions. Coals for gas and industrial concerns are in 
r supply, and the greatest economy is necessary, while 
household deliveries are most irregular. Collieries, too, 
have very little free coal for immediate shipment. Total 
clearances during the past week amounted to 187,718 tons, 
compared with 171,628 in the preceding week, and 
165,756 tons in the same week last year. Ell coals are 
quoted f.o.b. at Glasgow, 32s. 6d. to 35s.; splint, 35s. to 
37s.; navigations, 37s.; steams, 34s. 6d.; treble nuts, 30s.; 
doubles, 29s.; singles, 28s.; best navigations, f.o.b. at 
Methil or Burntisland, 36s. to 38s.; first-class steams, 35s.; 
third-class steams, 3ls.; best steams, f.o.b. at Leith, 
33s. 6d.; secondary qualities, 32s. 6d. per ton. These 
prices only apply to French and Italian business. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Joint Pit Committees. 


THE proposal to establish joint pit committees 

has so far made very little progress, and has had a varying 
. reception in this district. Representatives of the South 
Wales coalowners have had an interview with the Coal 
Controller, and the latter has suggested that a conference 
should be held between owners and workmen’s repre- 
sentatives to consider the preliminary steps to be taken 
to form these committees. The reason for inaction on the 
part of the owners was generally attributed to their 
objection to miners’ representatives on such committees 
having anything to do with the management of the 
collieries. The men’s argument is that they must have 
authority, not only to inquire into the question of 
absenteeism, but to call for information concerning, and 
to deal with matters affecting, all manner of things which 
have a bearing on production and its improvement, even 
to points of method and working. Mr. Finlay A. Gibson, 
the secretary of the Coalowners’ Association, has, however, 
been to great trouble in issuing a statement to dissipate 
this erroneous impression. The chief point of it is that the 
coalowners were not parties ‘to the agreement between the 
Government and the Miners’ Federation of Great Britain, 
authorising the establishment of these pit committees, 
and that no request had been received from the South 
Wales Miners’ Federation for a meeting of the Joint Board 
in order to give effect to the agreement in question, under 
which such committees were to be set up. Some of the 
miners’ leaders have expressed regret at the reluctance of 
the owners to move in the matter, but the position 
apparently is that anything which the men strongly favour 
is regarded[with suspicion by the owners, who are naturally 
inclined to proceed very cautiously. Anything tending to 


THE ENGINEER 


give Labour the slightest power in management is looked 
upon with great disfavour. The difficulty is to remove 
the mutual mistrust between the parties, which 
undoubtedly exists. It is true that past experience of 
joint committee schemes to deal with absenteeism in this 
district is not a recommendation for their being again set 
up. In May, 1916, at the request of the Government, the 
question of increasing output was discussed at a joint 
meeting of coalowners’ representatives and the Executive 
Committee of the Miners’ Federation of Great Britain, 
held in London. Subsequently, as the result. of that 
meeting, the Conciliation Board for South Wales appointed 
a joint sub-committee to consider the problem. That 
committee drew up a scheme by which a joint committee 
was to be appointed at each pit to inquire into the causes 
of the absence of individual workmen, to post at the 
pit-head each day the number of absentees, and to report 
from time to time to the Conciliation Board Committee 
the working of the scheme. It, however, fell through, and 
after a short trial, the workmen at a Cardiff conference 
decided to dissolve those joint committees which were 
actually formed. Out c7 308 associated collieries at that 
time, only at about one-third, or about ninety-five of them, 
were the joint pit committees established. 
Coke Makers Subsidised. : 

The principle of the subsidy is now to be applied 
to coke making. Manufacturers of this commodity have 
been urging the Ministry of Munitions to grant them some 
relief, owing to the fact that the prices existing were below 
the cost of manufacture. Representatives of the South 
Wales producers had an interview last week with the 
Ministry of Munitions. Their application was for an 
advance in the maximum selling price of blast-furnace 
coke, fixed last year at 37s. 6d. per ton, and foundry coke 
at 50s. 6d. per ton, and was based on the increase in the 
price of coal by 4s. per ton authorised by the Board of 
Trade, and the subsequent advances in the rates of wages 
to coke-oven workers. The Ministry has decided to 
compensate coke makers to the extent of 5s. per ton upon 
deliveries of furnace coke and foundry coke on and after 
July Ist, 1918, and until otherwise arranged. Present 
maximum prices to consumers are to remain, and the 
Ministry will only make payments upon deliveries of fur- 
nace or foundry coke sold at or under those prices, but 
not upon coke breeze or any exported coke. ‘The reason 
why the maximum prices are not to be altered is, tliat 
such a step would have meant the revision of about eighty 
steel and iron prices, and would have led to considerable 
difficulty and inconvenience. In South Wales the annual 
coke production is about 1,500,000 tons, and therefore on 
the basis of 1,250,000 tons being consumed at home, this 
means an annual subsidy of £325,000. Coke makers in 
other parts of the country are to receive 4s. to 4s. 6d. per 
ton subsidy. The Ministry announces that accounts are 
to be rendered monthly for the subsidies on the previous 
month’s figures. Eighty per cent. of each claim will 
be paid by the Ministry within fourteen days after receipt. 
The balance will be adjusted at the end of each period of 
six months, subject to audit by the Ministry’s accountants, 


if required. 
Current Business. 


Business has been very quiet, and the position 
generally in the coal trade is not as good as it was a week 
or two ago. Tonnage supplies have fallen off, and ship- 
ments are nothing like as brisk as formerly. One result 
is that coals of all grades are being released by the 
authorities for shipment on private export account, while 
the Coal and Coke Supplies Committee has circularised 
colliery companies, suggesting that arrangements should 
be made to deliver as much coal as possible inland, and 
that in the event of any difficulties arising with respect to 
the supply of wagons, the Committee should be immediately 
informed by telegram. It is fully expected that the 
tonnage shortage. will continue throughout this week. 
The anxiety of coalowners regarding coals being sent 
inland in greater quantity is the longer absence of wagons 
from the collieries which is involved. The small coal 
market is very weak compared with that for large coals. 
Inferior smalls are very slow in demand, and are accumu- 
lating. Coke is firm, the inland demand being heavy, 
but very little is being done for shipment, as the authorities 
are withholding permits for export. Patent fuel manu- 
facturers are very busy, the pitwood market being steady. 


LATER. 


The coal market shows no perceptible change. Tonnage 
supplies are well maintained, though not at the level that 
is necessary for the trade to be fully active. At the same 
time shipments are proceeding well, and as coals are in 
waiting and are plentiful vessels are getting quick turns. 
So far there have been no reports of collieries in the steam 
coal area losing time through shortage of empty wagons. 
Small coals of inferior type are easy. llieries are, as far 
as possible, stocking pitwood, and complying with the 
request of the Pitwood Committee to accumulate about 
eight weeks’ supply. 


Schedule Prices (Fixed for Allies, Minima for Neutrals). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; 
best drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 
25s. to 28s. 6d.; washed smalls, 29s. 6d.; best Monmouth- 
shire Black Vein large, 37s.; ordinary Western Valleys, 
36s.; best Eastern Valleys, 3s.; seconds Eastern Valleys, 
35s. Bituminous coal: Best households, 40s.; good 
houszholds, 37s. 9d.; No. 3 Rhondda large, 37s. 9d.; 
smalls, 33s.; No. 2 Rhondda large, 34s.; through, 29s. 
and 30s. 6d.; smalls, 24s. and 26s.; best washed nuts, 37s.; 
seconds, 35s. 6d.; best washed peas, 34s. 6d.; seconds, 
33s. 6d. Patent fuel, 37s. (6d. extra for France and 
Italy). Coke, 54s. 6d.; pitwood, ex ship, 65s. 


Newport. 


Operations on the market have been very 
restricted, but colliery salesmen are well stemmed, their 
difficulty being that tonnage is. backward. Considerable 
quantities of coals are being sent inland, but this only 
affords a slight alleviation of the. position. Schedule 





prices ;—Steam coal; Best Newport. Black Vein large, 
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37s.; Western Valleys, 36s.; best Eastern Valleys, 36s,; 
other sorts, 35s.; steam smalls, 25s. to 27s. Bituminoug 
coals: Best house, 40s.; seconds, 37s. 9d.; patent fuel, 
37s.; pitwood, ex ship, 65s. 


Swansea. ; 

Considering the reduction in tonnage facilities, 
the anthracite market has maintained a good tone. The 
better qualities have met with a good demand, but orderg 
have been rather scarce for the inferior grades. Rubbly 
culm and duff rule quiet. Schedule prices :—Anthrac ite ; 
Best breaking large, 37s.; second breaking large, ‘36s,; 
third breaking large, 34s. 6d.; Red Vein large, 34s. 6d,; 
machine-made cobbles, 46s. to 49s. 6d.; French nuts, 46g, 
to 49s. 6d.; stove nuts, 46s. to 49s. 6d.; boans, 40s. to 42s,; 
machine-made large peas, 27s.; rubbly culm, 18s. and 20s,; 
duff, 13s. 6d. and 15s. 6d. Steam coal: Best large, :\7s,; 
seconds, 34s.; bunkers, 29s. and 30s. 6d.; smalls, 24s. and 
26s. Bituminous coal: Through and through, 34s,; 
smalls, 31s. Patent fuel, 37s. 


Tin-plates. 

Prices continue at the full maximum figures, the 
market being strong, as makers are well booked up over 
the next few months. Tin is weaker and is £46 per ton 
lower than a month ago. Quotations :—I.C. 20 x 11 x 
112 sheets, 33s.; block tin, £353 per ton cash and for t)iree 
months ; copper, £122 per ton cash and for three months, 
Lead, Spanish, £29 10s. per ton. 





A LARGE STEAM-DRIVEN DROP HAMMER. 





A sHoRT time ago a large drop hammer was supplied to 
an engineering works in the Midlands by Brett’s Patent 
Lifter Company, Limited, of Coventry. It is being used 
for some particularly heavy work which, we understand, 
it is performing satisfactorily. A view of the hammer is 
given in the lower view on page 202, where it is shown beside 
a similar hammer which, however, is of smaller size. It 
was unfortunately impossible, owing to the great height 
of the machine, to get a complete view of it, since the 
camera could not be placed sufficiently far back. How- 
ever, a fairly good idea of its size can be obtained from the 
picture, in conjunction with the view of the lifter 
mechanism, which is given in the upper engraving on the 
same page. 

The forging weight, represented by the combined weight 
of the tup and die, is 10 tons, and this weight is controlled 
by one of Messrs. Brett’s latest type of compound steam. 
driven lifters, the steam pressure being from 80 lb. to 
100 Ib. per square inch. The working principle is on the 
firm’s usual rotary vane system. The valve motion is so 
arranged that the steam, after it has moved the wing round 
so that the tup and die have been lifted, is directed to the 
other side of the wing when the tup is falling. This 
arrangement prevents the back pressure which would 
result from the used steam being driven through the 
exhaust pipe against the fall of the tup. The exhaust 
actually a place against the up-stroke of the hammer. 

The lifter is fitted with an automatic lubricating device 
which is actuated from the lifter shaft by means of a lever. 
This apparatus at each revolution pumps a definite supply 
of oil into the steam supply. As will be realised the 
lubrication of such a large lifter as that which is under 
consideration is a most important matter, and the arrange- 
ment to which we have just referred makes the supply 

sitive. 

A lifter which has to deal with such a heavy weight as 
10 tons is naturally subjected to very heavy stresses. 
The weight has not only got to be lifted, but it frequently 
happens that, having fallen some distance, it has to be 
checked instantaneously, and before it reaches the work. 
This sort of thing occurs, for example, in such cases as 
when the operator notices that the article to be stamped 
is not correctly placed in the lowerdie. For large hammers 
of this type Woe. Brett utilise steam for the motive 
power, on account of its inherent elasticity. With steam 
the shocks brought about by the sudden arresting of the 
tup in its fall are absorbed by an elastic fluid, and no 
undue stress comes upon any of the parts. Moreover, in 
view of the fact that a large furnace must be used for 
heating blanks of the size dealt with by a 10-ton hammer, 
the waste gases can be turned through a boiler, and the 
steam necessary to work the hammer produced at trifling 
cost. This system is employed in the present instance. 
Messrs. Brett point out, too, that the steam lifter has the 
added advantage of being exceedingly simple in construc- 
tion, positive in action, and sensitive in control. 








CATALOGUES. 


- 


Cuar.Les CuURCHILI. AND Co., Limited, 9-15, Leonard-street, 
Finsbury, London, E.C. 2.—Illustrated catalogue describing 
oxy-acetylene welding and cutting outfits, flarelights, gas and oil 
furnaces, &c, 

Broom anp Wane, Limited, High Wycombe.—Well got up 
and illustrated descriptive catalogue relating to Hyatt roller 
bearings as applied to cranes, trucks, and transportation appli- 
ances generally. 

Brirtsh TuHomson-Hovuston, Company, Limited, Rughy.— 
Descriptive list No. 4110. Tlustrated descriptive pamphlet 
dealing with lever switches for main circuits, fields, starting and 
isolating switches, &c. 











Work 1s THE Sarpyarns.—We learn that Wm. Hamilton 
and Co., Port-Glasgow, have handed over three vessels in one 
month. Two,of them are large freighters—a meet carrier of 
10,000 tons gross and an ordinary cargo ship of 8000 tons. 
Riveters in this shipyard have in three weeks riveted the entire 
shell of an 8000-ton steamer building for the Clan Line. She 
is 420ft. long, 54ft. 6in. broad, and 36ft. 6in. deep, and 100,000 
rivets were driven, entirely by hand, in eighteen working days. 
a fine record. Wm. Gray and Co., Limited, West Hartlepool, 
have just launched the eleventh ship built by them this year. 
J. G. Kincaid and Co., Greenock, recently carried out the engin- 
ing and boilering of en 8000-ton steamer in twenty-three work- 
ing days. Last week they completed the engining?and_boilerins 
of the standard oil tanker ‘“‘ War Briton,” in only a few days 
more. It is recognised that oil tankers require a longer time to 
build than ordinary cargo carriers. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment ts not illustrated the Specification is 
without drawings. 








Copies of & ions may be obtained at the Patent-office 
sale Branch, 5, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 


The date first given is thé date of application ; the second date 
at the end of the y te the date of the acceptance of the 
complete Specification, 





TURBINE MACHINERY. 


117,768 (18,485 of 1917). December 13th, 1917.—Sream 
TorBInes, Harold Wade, 111-112, Hatton-garden, London, 
E.C. 1 ( communication from B. F, Sturtevant Company, 
Hyde Park, Boston, Mass., U.S.A.). 

This invention relates ‘to turbines in which the steam is 
delivered at @ high velocity from an e nding nozzle into 
semi-cylindrieal rotor buckets, from which it is discharged into 
semi-cylindrical stator buckets which re-direct the steam into 
the same set of rotor buckets. It is more particularly applicable 
to patent No. 12,349, 1913. Fig. 1 is a view of the block or 
segment in which are the stationary buckets and the vy yy 
nozzle, Fig. 2 is a longitudinal section of the same, and Fig. 3 is 
a section taken on a plane through the steam guiding rib of one 
of the stator bucket indicates a f t of the rotor or 
bucket wheel, which is preferably formed of a single steel forging, 
in the periphery of which are milled semi-cylindrica] or U-shaped 
reversing buckets B, The flat end walls of these semi-cylindrical 
buckets are substantially parallel, and are inclined to the 
intersecting radii of the rotor, but are parallel to the axis of the 
rotor. The steam is delivered at high velocity irto the receiving 
sides of the rotor buckets by means of an expanding nozzle C. 
Forward of the nozzle, in the direction of rotation of the rotor 





N° 117,768 


i 








“ 


/ , J 








/ 
¢F FD Cc 








wheel, are four U-sha or substantially semi-cylindrical stator 
reversing buckets D, E, Fard G. The mouths of these buckets 
are inclined to the direction of movement of the periphery of the 
rotor wheel, the flat end walls of the buckets being substantially 
parallel with each other and inclined to intersecting radii of the 
rotor wheel, and also inclined to the axis of the rotor. Behind 
the nozzles, relatively to the direction of rotation of the rotor 
wheel, is a supplemental U-shaped or substantially semi- 
cylindrical stator reversing bucket H. © mouth of this 
bucket is not inclined like the other stator buckets, the 
substantially paralle! flat end walls being parallel to the axis of 
the rotor aa tectinal to the intersecting radii of the rotor. 
The partitions between the adjacent buckets of both the rotor 
and the stator are parallel with each other, and extend from the 
bottoms of the bucket< flush with the mouths of the buckets. 
The semi-circular curved peripheral walls J of the stator and rotor 
buckets are all provided with steam guiding ribs or projections K. 
The rib K of each bucket serves to divide the peripheral wall 
into round-bottomed grooves guiding the steam flowing along 
the wall J in a path lying in a constant plane and to maintain a 
uniform distribution of steam-flow along the curved wall of the 
bucket.— August lst, 1918. 


INTERNAL COMBUSTION ENGINES. 


117,728 (13,682 of 1917). September 22nd, 1917.—Furt 
Pump anp GoveRNoR FoR Or Enotes, William Thomas 

| Bell, Globe Works, Lincoln, and another. 

, This is an improved_arrangement of the fuel pump and 
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governor gear for oil engines of the solid injection type. The 
engine is governed by means of s control valve A connected to 





the delivery side of the fuel pump B through mechanism which 
varies the time at which the control valve is opened during the 
etroke of the pump. The mechanism comprises :—Fuel pump B, 
from which the delivery is controlled by a control valve A on the 
delivery side of the pump ; a rocking lever C which is operated 
by a cam D and an auxiliary lever or inclined plate E, one end 
F of which is fixed pivotally to the pump lever C, the other end 
pivotally carrying a screw stem G passing through a lug H on 
the lever C and carrying an adjusting screw nut J, by means of 


which the inclination of the auxiliary lever or plate E may be, 


varied to suit the requirements of the engine. This screw nut J 
may also be used for stopping the engine by moving the 
auxiliary lever or inclined plate E inwards, so that the control 
valve will be open during the whole of the pump stroke. On the 
end of a governor rod or arm K is a roller L which, by the move- 
ment of the governor arm, is raised and lowered between the faces 
of the auxiliary lever or inclined plate E and a pivoted spring 
controlled lever M operating the control valve; a stop N is 
provided to which this spring controlled lever is brought back. 
O is the spring controlling the lever M.— August Ist, 1918. 


117,770 (18,582 of 1917). 
Turow Crank Suarts, Hubert Hagens, 31-33, Cumberland 
Park, Willesden Junction, N.W. 10. 

Multiple throw crank shafts, constructed in accordance with 
this invention, have webs between the consecutive pins formed 
as discs of larger diameter than the path described by the 
outermost parts of the pins, and the discs are provided with ball 
or roller bearings. Fig. 1 is a plan view of a crank shaft showi 
bearing members for hall bearings in section. Fig. 2 is an en 
view. As shown in Fig. 1, each web or connection A between 
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successive throws or crank pins D is formed as a disc co-axial] 
with the axis XX of the crank shaft, each dise having a diameter 
somewhat greater than the path described by the part of the 
crank pin furthest removed from the axis of the crank shaft. 
The peripheries of the dises A arc left plain and are, in accordance 
with this invention, provided. with inner roller or ball races, 
which are secured to the discs in any suitable manner. Ball 
bearings B and outer ball races secured by means of set screws E 
to detachable bearing houses C are shown.—August Ist, 1918. 


TRANSMISSION OF POWER. 


117,673 (10,689 of 1917). July 25th, 1917.—Strermne CLutcHEs’ 
oe ter Cock, 2, Eastside-road, Golder’s Green, London, 

In slipping clutches designed according to this invention, 
a cushion spring is provided in addition to the main spring, and 
the friction surfaces are pressed together when the clutch is 
engaged in such a manner that the axial load on the friction 
surfaces is transmitted through the cushion spring during a 
portion of the period of engaging and disengaging. Fig. 1 is a 
section of a clutch with a number of main and cushion springs 
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M and C in tension, in which the driving and driven members 
are mounted in separate bearings co-axial with each other. 
Fig. 2 shows a clutch with a number of main and cushion springs, 
the main springs M being in tension, and the cushion springs C 
in compression. In Fig. 1 a number of lugs A are detachably 
fastened to the driven member R during assemblage in such a 
manner that when the clutch is fully engaged the effort of the 
main springs is transmitted by the direct contact of the lugs X 
with the member E. On withdrawing the clutch from engage- 
ment by moving the slider § to the right, the contact at X 
between the members R and E is disturbed, but the pressure at 
the friction contact surface F is maintained by the effort trans- 
mitted by the cushion 'springs.* On continuing the movement 
of the slider 8 away from the clutch, the tension transmitted by 


December 14th, 1917.—Movtriprte, 





the enshion springs is diminished, and ultimately the members E 
and R again come into contact at the surfaces Y. During the 
further movement of the slider S outwards, the driven member R 
moves out of contact with W, the axial movement of the driven 
member R being then exactly the same as that of the slider S. 
In Fig. 2 the stop surfaces which determine when direct contact 
takes place between the members E and R, are in the form of a 
plurality of pins or the like A screwed to the member E and 
engaging in axial slotted ‘holes in the driven member R.— 
July 25th, 1918. 


117,738 (14,345 of 1917). October 4th, 1917.—Dousie Hericar, 
Gearinc, David Brown and Sons (Huddersfield), Limited, 
Lockwood, Huddersfield. . 

This invention comprises a means or construction of wheels 
and pinions in high speed or other gears to overcome the effect 
of torsional deflection, and to give a more uniform distribution 
of the load on-the teeth, and the inyentors cut in the bottom of 
the spaces between the teeth of the wheel or pinion or both wheel 
and pinion grooves so as to increase the deflection of elasticity 
of the teeth at the points where the concentration of the load 
would otherwise be greatest, the grooves at the points being of 
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suitable depth and gradually reduced in depth towards the points 
where there would tend to be an opening between the opposing 
surfaces cf the teeth in mesh. The section of the groove counter- 
sunk at the base of the tooth space is in a plane at right angles 
to the axis of the wheel or pinion. Fig. 1 is an end elevation of 
parts of wheels so constructed; Fig. 2 is a transverse section. 
Figs. 3 and 4 are diagrammatic views of double helical gears 
illustrating in an exaggerated manner the action on the teeth 
of the pinions and the torsional deflection of the pinion shaft 
when under load, Fig. 3 showing the position of the meshing 
teeth before and Fig. 4 after axial adjustment.— August lst, 1918. 


117,793 (6738 of 1918). April 20th, 1918.—Rzversine 
Grarinc, William Brown, Thornhill, Johnstone, Glasgow. 

In this gearing the driven shaft can be rotated in the same 
direction as the driving shaft, or in the opposite direction, or 
may remain stationary. It is especially applicable to motor- 
driven marine propellers. The gearing comprises a group of 
bevel gear wheels A, B, in combination with which a pair of 
friction clutches ©, D, is so that a change of can 
be effected by the end movement of the driven shaft E pt The 
male parte of the friction clutches are on a central dise which 
also carried the bevel pinions B forming the female part of one 
of the clutchesonthe inside of the easing ; a screw actuating 
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mechanism for the driven shatt is arranged within the casing 
When the shaft E of the gearing is moved towards the engine 
the clutch members C and D are locked together, and since the 
wheel A is fast upon the shaft E, the pinions B are held stationary 
and the shaft is rotated in the same direction as the engine. 
If, however, the shaft is moved away from the engine, the clutch 
member D comes into contact with the casing E and is held 
stationary. The wheel F then drives the wheel A through the 
pinions B, and the shaft E is rotated in the opposite direction to 
the engine. When the clutch member D is in its central position 
clear of the member C and the casing, the pinions B rotate 
freely or their axles G and the central member D, and the 
pinions rotate round the shaft E without driving it—August lst, 
1918, 


117,739 (14,346 of 1917). October 4th, 1917.—HeEticaL 
GEARING, David Brown and Sons (Huddersfield), Limited, 
Lockwood, Huddersfield. 

This invention has reference to single or multiple helical 
gearing, and has for its object an improved arrangement of wheel 
or wheels and pinions and means comprising hydraulic or fluid 
pressure combined therewith for neutralising the effects of 
transverse or torsional deflection and thereby equalising as much 
as}possible the pressure on the teeth of the gears at all points 
along the wheel faces, such fluid pressure operating to allow for 
axial adjustment of each wheel section. The gearing is divided 
into¥three or: more separate wheel sections A, B, C,. D,. each 
movable axially on the shaft ; a conduit or bore E is formed in 
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the shaft having bn wheel sections mounted thereon, the hene 
ng connected by pipes to an oil pump or means tor supplying 
oil or other liquids or fluids under te 3 to the bore. Transverse 
or lateral channels F lead from the bore to chambers or cylind 
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G having pistons or plungers H therein which are maintained in 
abutment with the respective wheel sections and axial movement 
is resisted until equilibrium is restored.—August Ist, 1918. 


PUMPING AND BLOWING MACHINERY. 


117,756 (16,240 of 1917). November 7th, 1917.—Rorors or 
aera 8 Fans, Alldays and Onions rae 
Engineering Company, Limited, Sydenham-road, Birming- 
ham, and others. _ . a ; es 

This invention has particular reference to the construction of 
rotors of centrifugal fans ot the type in which the fan blades are 
mounted between a pair of shrouds. The arrangement is 
illustrated in Figs. 1-5. A are the annular rings or ‘* shrouds ” 
of the fan, the blades of which are connected thereto by riveting. 

B are the sheet metal arms or spokes in one with the central 

ring by which the annular rings or shrouds A are supported and 

carried, the outer ends of the arms B being secured to the 


THE ENGINEER 


upon the -metal bearing or journal brass G of the top 
crushing roller shaft. The upper surface of the block is hollowed 
out to a small depth and serves to catch any leakage which may 
take place past the ram A. Any leakage water so collected may 
be run off through the waste pipe H to any convenient place. 
The cylinder C, made of cast steel, is fitted with a liner J ft gow 
metal, the spigot part K, for connection with the pipe leading to 
the hydraulic accumulator, being advan usly formed integral 
with the liner J, as shown. . ram is preferably made of 
gun-metal, the inner end being formed in the hollow B with an 
upstanding axial portion L. The upper end of L has spaced 
projections M to engage the end of the cylinder C and act as 
— to limit the upward movement of the ram.—July 26th, 
1918, 


MEASURING AND TESTING INSTRUMENTS. 


117,705 (11,607 of 1917). August 13th, 1917.—Inprcatine 
Devices For Etxcrricat MEasuRING INSTRUMENTS, 
Randolph Douglas Gifford, Kinneburgh, Mountview-road, 
Chingford, and others. 

Tn an indicating device, according to the present invention, 

the pointer is replaced or suppl ted by a spot or beam o 

light from an electrig Jamp carried by the moving member, 

and lied with t Cos a secondary coil also mounted 
on the moving member and capable of free rotation within the 
alternating field of a magnetic circuit provided with a fixed 

rimary winding, the a: ment being such that the provision 
of current to the lamp am not introduce any extraneous 
eontrolling force on the moving member. Figs. 1 and 2? are 
diagrams showing two constructions of indicating device 
according to this invention. Fig. 3 shows two convenient 
forms for a cover or screen between the lamp and the dial. 

In these views A rep ts the spindle upon which on a ring or 
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Fig. 3. 
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shrouds preferably by riveting. The central ring E is fastened 
to the hub C, shown detached in Fig. 3, and indicated in dotted 
lines in Fig. 2, by bolts or rivets passed through the holes in the 
ring E and through corresponding: holes in the F of the 
hub C. Tt will be seen that alternate arms B are bent to one 
side of the ring E,and are connected to one annular ring or 
shroud A, and the intermediate arms are bent to the other side 
of the ring E and are connected to the other annular shroud A. 
In Figs. 4 and 5 the di lines indicate the sheet metal blank 
from which the central and spokes B are obtained ; that is to 
say, the shegt: metal part ‘before the arms B are bent to the form 
required. t ist, 1918. 


2\ MACHINE TOOLS AND SHOP APPLIANCES. 


117,680 (10,770-of 1917). July 26th, 1917.—Hypravtic 
Rotter Presses, J. Stone and Company, Limited, Deptford, 
and another. 

This is an improvement in hydraulic presses for sugar mills, 
and its object is to avoid the use of leathers and other perishable 
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packing devices. In the drawing, A is the ram with the hollow B 
surrounded by the tapering metal D. The ram works in the 
cylinder C and rests upon a cylindrical block E of large diameter, 
the block being contained in the enlarged lower end of the 
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Fig. L. 
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dise B of non-conducting material is a coil C. This coil forms 
the secondary winding of a small transformer having a core D 
and primary winding E. On the spindle A is a light arm F 
carrying at its end a small incandescent lamp in a casing G. 
The lamp is éted to the dary coil mounted on the 
spindle, and the current for the lamp is thus supplied without 
having any mechanical connection between any part of the 
moving system of the instrument and the source of power, and is 
due solely to the alternating field in which the secondary coil C 
rotates freely. In the example shown, the light from the lamp 
— to a dial H preferably of translucent material directly in 

mt of the casing G, and this casing may conveniently have a 
cover or screen such, for example, as is illustrated in Fig. 3. 
This cover or screen may be a light dise of mica or transparent 
material carrying an opaque mark such as J or an arrowhead, 
or obviously the mark J or some other corresponding opaq 
outline or figure may be of light opaque material fixed across 
the casing G.— August lst, 1918. 














THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 





On each of seven of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 





No. 5656/13.—Range finders. A compound prism carrying 
reflective surfaces is moupted on a carrier, so as to be movable 
in its own plane, and allow a change from one arrangement to 
the other without turning the whole instrument. Optische 
Anstalt C. P. Goerz Akt. Gez., Berlin. Dated March 29th, 1912, 

No. 5688/13.—Embroidery hi Tho needle threads of 
an embroidery hine are automatically slackened before the 
boring by disconnecting joni ch 








the t Z ani from their 
driving means, the main shaft continuing torun. Vogtlandische 
Maschinen Fabrik (vorm J. C. and H. Dietrich Akt. Ges.), 
Germany. Dated June 24th, 1912. 


No. 5689/13.—Embroidery machines. The brakes for the 
needle bars of a jacquard hani are carried in a brake 
frame on levers pivoted to the frame. The slidable members 
carrying the jacquard cylinder, around which "passes the card, 
have projections on which the rollers of the levers ride when 
the needle enters a hole in the card. The spring pressed brake 
pin is thus removed from the bar during the penetration of the 
eard. Vogtlandische Maschinen Fabrik (vorm J.C. and H. 
Dietrich Akt. Ges.), Germany. Dated March 19th, 1912. 


No. 5782/13.—Ordnance ; tings. to combined 
elevating and training gears of the kind in which two sets of 

rs are employed, each set having two hand wheels, worked 
aapaioe man simultaneously, for actuating tHe shafts of the 
elevating and training gears. According to the invention, a 
clutch is arranged in each set of gearing, so thaf“Both hand 
wheels of each set may be coupled together ; one set of gear then 
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Krupp Akt.-Ges. F., Germany. Dated Appijj 





training gear. 
13th, 1912. 
No. 5783/13.—Artifieial zeolites. Artificial zeolites for wate, 
softening are obtained by mixing solutions of alkali aluminate 
and alkali silicate, with the addition of i sulphate op 
chloride, and heating the mixture to the boiling point. Th, 
bulky precipitate is separated, washed, and dried or calcined, 
Brunn, P. de, Germany. Dated September 27th, 1912. 


No. 5809/13—Aeronautics. Steering and balancing. Balloon 
cars which are adapted to move freely on cables below the bi:!loon 
are provided with brakes which come into action when the cap 
moves above a predetermined speed. Luft-Fahrzeug Ges, 
Prussia. Dated July 11th, 1912. : 


No. 5833/13.—Yarn and like moistening apparatus. Travelling 
band type. Yarn cops, spools, skeins, &c., are moistened by 
being passed under moistening devices in an alternately rising 
and falling path on one or more endless aprons, the cops, &c., 
turning alternately in either direction. Pferdmenges, H., 
Dresden. 


No. 5872/13.—Ordnance; turrets; naval mountings, 
Relates to inter-turret danger signals of the kind in whieh 
electric lamps are employed as signals, and consists in an 
arrangement wherein the lamps burn uniformly bright when 
no danger exists, and flicker when firing would endang:r the 
guns of the adjacent turret or any part of the ship's structure, 
Krupp Akt.-Ges., F., Germany. Dated April 22nd, 1912. 

No, 5941/13.—Internal-combustion engines ; cylinders, con. 
struction of and cooling. A cylinder adapted to withstan: high 
temperature and pressure stresses is formed by a thin water. 
cooled liner, reinforced by annular ribs transmitting pressure 
stresses to a thicker jacket or shell. The ribs may be formed on 
the liner or the jacket, or. may be separate, and may be of non. 
conducting material. Junkers, H., Germany. 














EDUCATIONAL INTELLIGENCE. 





A new departure is announced by the Royal School of Mines, 
which is now a constituent part of the Imperial College of Science 


and Technology, in the institation of an Associateship of the 
School in Miving Geology. The curriculum has been de~igned 
under the guidance of a number of the leaders of the mining 
world in England, who constitute the Advisory Committee of the 
school, and also in consultation with many successful mining 
geologists and mining i The students receive, in the 





subjects essential to them, the same training as the regular 
mining students of the school ; comprising, for instance, survey. 
ing, principl f g, exploitation of mines, and mine 
sampling and valuation ; but in addition they spend practically 
an entire year on the branches of geology and mineralogy 
specially applicable to mining, concerning which much knowledge 
has been acquired and published in recent years. In addition 
toa grounding in the parts of mineralogy and petrology, 
special attention is devoted to structural, stratigraphical, engi- 
neering, and mining geology. The course is an eminently 
practical one, and comprises work in tho laboratory and the 
field, the latter including not only instruction and practice in 
geological surveying, but also a series of visits under guidance, 
in ane to study areas chosen as illustrating different types of 
mineral deposits. The course has also been so arranged that it 
can be taken in a post-graduate year by those who have already 
completed the Associateship in the subjects of mining. 

The usual courses ot lectures on railways and cognate subiects 
will be begun at the London School of Economics, Portuyal- 
street, Kingsway, on October 3rd The introductory lectures 
will cover the geography of the railways and seaports cf Acia, 
the railway system as a wealth producing machine. and 
elementary problems in transportation. Mr. Philip Burtt, 
formerly deputy-manager of the North-Eastern Railway, will 
be the prineips] lecturer. 














LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Oxford-strect, W. 1. 
CORPS ORDERS 

No. 37, by Lieut.-Col. C. B. Clay, V.D., Commanding. 
Captai>: of the Wee’,—Captain E. G. Fleming. 
Nezt fur Duty.—-Captain W. Hynam. 
Monday, September 9th.—Demolition lectures, 5.30 and 7.30. 
Signallers, 6.30. : 
Monday, September 9h, to Saturday, September 14th.—Drills as 
usual, 
Sunday, September 15th.—Commandant’s parade at Waterloo 
Station, 8.45 a.m., for work at Esher. Drill order without rifles. 
Mid-day and tea rations to be carried. 
Friday, September 13th.—Range, 5.30. 
Special Notices.—All drills will take place at headquarters 
unless otherwise stated. : 
The M.O. will attend for the examination of recruits at 6 
p.m. on Thursday evening. 

C. Hiaers, 
Captain R.E., Adjutant. * 

September 6th, 1918. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. D. G. Rosertson, who has been sales manager of Messrs, 
George Ellison for the past 9} years, has now vacated the 
position on his appointment as assiztant general manager. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY, SEPTEMBER 10rz.. 
Tar Junior INSTITUTION OF ENGINEERS: NortTH-EasTERN 


Sectrion.—Mining Institute, Neville-street, Newcastle-on-Tyne. 
Paper, “‘ Electric Furnaces,” by Mr:C. H. Blenkinsop. 7.15 p.m. 


TUESDAY AND WEDNESDAY, SEPTEMBER 10TH AND 
lira. 


InstiruTe or Metats.—Autumn meeting at Burlington 
House. For programme, see page 148, August 16th. 


THURSDAY AND FRIDAY, SEPTEMBER 12rx anv 13H. 


Iron AND Street Instrrure.—Autumn meeting at the 


Institution of Civil Engineers. For programme, see page 170, 


August 23rd. ’ 
FRIDAY, SEPTEMBER. 13ru. 


Tue Instrrvtion or Minina Enotneers.—Lecture Theatre, 








cylinder C. The block rests upon a cap F which in turn rests 


controls the elevating gear alone, the other set controls the 


University College, Nottingham. Annuai general meeting. 
11.15 a.m. 
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UNIVERSITY OF LONDON. 
oldsmiths’ College, New Cross, 


THE NEW spestoy “COMMENCES MONDAY, 
SEPTEMBER 25rd, 1918. 
er ‘16th ” Special terms to 
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] ollt ¢ before Septem 
a s 'NGINEERING 1 DEPARTMENT. 
4p oF rags | 
E J. LINEEAe BSc, 1LC.E., M.1.M.E., M.LE.E. 


LETE COURSES are vided in MFCHANI CAL, 
“QUrLaTe and na te pod ENGINEERING, 
PyILDING and ARCHITECTURE; a'so Preparation for the 
Examinations for London University — of Be in Engi- 
neering, tion of Civil ¥ City and Guilds of 
Ponies. Institute. &e Also Instruction in 
and Machining, Pattern Making, Gas Supoly, Metal 
Work; Land Surveying, Piutnbing, Drawing-office Practice. 
Tracing. and Workshop Processes. 
The COURSE CERTI FIC ATE of the Co!lege ae after 
satisfactory study, and the DIPLOMA for higher Cou 
Time-tables and all pieston to may be obtained at at the 
e or upon application t 
College Office oF upoo SPP THE ACTING WARDEN, 
997 Aoldemithe’ Colleee, New Cross, 8.E. 14. 








UNIVERSITY OF LONDON, 
King’s College. 
FACULTY OF ENGINEERING. 


Complete COU RSES of AdadigA extending over either three 
MECHANICA 


arranged { IV L and 
QuecTRICAL ENGINEERING for the Engineering 
ersity of-London and for the Diploma and 


Tae four yea! re ures wifes, in addition to the academic 
walsing, opportanity nity fot Oractiea training in * WORKS.” 
) HEADS OF DEPARTMENTS. 


I'he Patyteetn’s, Regent-street, 


HOOL OF WENGINEERING, 
nem of Scncst” The Hon. Sir gar PARSONS, 


A, LL.D , D.S8c., F. 
meariary Department : HENRY J. ’ SPOONER. 7 L Mech E., 
Inst. C.K, M Inst AE. F.G 
The pay DEPARTMENT re-opens on September 17th, 1918. 
Entrance Beamynatce Sentember 16th. at 10 o’clock 
Three Year DIPLOMA COURSES ia 
ett ag ee he! ELFCTRICAL ENGI- 
NEERING oor can ENGINEERING, 
civil, ENGINER 
Practice in the La tories Prawing-Office, Workshops 


Fees £18 18s. per annum. 

The EVENING DEPARTMENT re-opens on September 
3th. 1918. Students enrolled from September 23rd-27th, 
Tall aaa tus, &e , fi lication to 

‘ull prespectus, ree on application 
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[ihe Royal ‘Technical College, 


SESSION 1918-19 BEGINS 9! oN. SEPTEMBER 24ru. 
in Diploma of the College is granted in the following de- 
ments: — Civil Engineering, Mechanical ee eran 


Mining. — An ‘Active Man 
ED as ASSISTANT for River Work on Tin 
Mines in Northern Nigeria. rie ge giving? * ticulars and 


apg’ salary required, to B., ©.0. . Vickers and 
Co., Ld., 5, Nicholas-lane, EC. & 1021 a 





Mining mae Seared for 
Tin Mines in rthern Nigeria.— a ers hge 
RO and fiat required, to é 

J. W. Vickers and Co. icho! lane, EG. Pa baz ri 





anager Wanted for our Scrap 

Metal operant in the South-East Distriet of London 
No one already on Government work or livisg m re 
than ten ties yee need write.—Send full particu'ars of 
experience, ontary. and age to Box 833, Sells, Ltd., 168. Fleet- 
street, E.C 4 1125 4 
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manufacturing Light | Tools of a Repetition character. It is 
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trainin, he ‘ition woul progressiv awan 
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Electrical snginoerine. Mining, aval Architecture,Ch 

Metall uilding, Textile Manufacture, Dyeing, and 
Sugar Manufacture 

The. Diploma Course extends over three or four sessions, and 
the average fee per session is £12 12s. 

The Sears is affilfated to the University of Glasgow, and 
the degrees of the University in Engineering and Applied 
Chemistry are open to its Students. 

A Course for a Joint Diploma. in Architecture has been 
arranged in conjunction with the Glasgow School of Art. 

Fall Conrses nstruction cane also vp ped in the Schools 
of Navigation, Wireless Tel phy, and Bal 

Prosne-tyses (free) will sent on _ to the 
DIRECTOR. . 8891 





London County Council. 


EVENING INSTITUTES. 
INSTRUCTORS, in the undermentioned subjects are 


A D:— 
TECHNICAL DRAWING and TRADE DRAWING 
in the undermentioned courses :—(a) Engineering, (b) Instru- 
ment Making, (c) Introductory and General Technical, (d) 
Machine. Pay. for Technical Dewing. . an evening 
(about two hours); for Trade Drawing, 10s. an evening 
(two to three hours) CALOULATI NS in the under- 
mentioned courses :—(a) Chemics} Industries. (b) Engineering, 
(c) Instrument Making, (d) Optical Industries, (e) Technica) 
| iors SCIENCE in the undermentioned courses :—(a 
ngineering. (b) General Technical Pay. 7s 6d an evening 
(about two hours) *TUTORIAL.CLASS in the undermen- 
_— courses :—(a) Engineering, (b) General Technical and 





Proto » 8. crea 23 ead sa Inst. ba +} echanjcal : 
; nD, 


ehaccales JAMESON. M.Sc, M.Inst C.E { sgateting. 
Professor & WILSON, M inet. C.E., M.LE.E | Electrica 





Dean . ap Waite’ w 7 Kngineering 
lessor S_ ‘ 
Professor W NICHOLSON at A. De. ; | Mathematics 
Si A * 
Prot er A W. CROSSLFY. Dc, F * } Chemistry. 
es W RICHA 


“ON. DSc FRS. Physics 
MM. 


lessor A Metallurgy. 
MW tT GORDON. DSc, FRS. Geology 
Considerable additions have been made to the = 
Department. These mend | ss large drawing-cffice and Jectur: 
rooms for the Mechanical and Civil Engineering Depart ment 
the lecture theatre and rooms 4 research, including Wire!ess 
—_—— for the Electrival Er gineering Department. Ther 
} five laboratories well equinped with engineering plant and 
and research. 
, OCTOBER 2nd. 
DEAN or the 
* 8765 


apparatus for the purpose of again 
F — term —— on WEDNES 
‘or ful! information apply By the 
SECRETAaY. ‘Kine’s College Strand, W C 2. 


Northam Pier ge Polytech nic 


St. John—'r et Landon, E.Cc. 1. 
SFSSIOV 1918 19. 
ENGINEERING DAY COLLEGE. 

FULL DAY CO‘TRSES 1. the Theory and Practice of Civil, 
Mechanical and Electrical Kngineering will commence or 
Mondiy, 30th September, 1918 Tae Courses in Civil and 
Mechanical Engineering give a thorough eronnding iv Fngi 
neering work, -nd in the third and fourth years includ: 
paves in various directions. such as Antomobile «np 

eronautical Engineering In Electrical Engineering with 
pyre grounding the specialisation is in the direction eithe 

f Heavy Hlectrical En oe or of Telegraphy and Tele 
phony. elndar Ratio Telegr: cra A 

ENT deg yg oi 8 will be held on Tuesday 
and Wodnood and 25th September. at whch THREE 
ENTRANCE eae tats will be cffered The courses 
include two summer periods of about six.mor ths each sp~nt ir 
com mercia! works’ ops. and extend over four years altogether : 
they also prepare forthe Degree of BSc in Engineering at 
the University of London. Fees for either of these courses 
215, or £11 per annum. -STU DENTS 
IN SCIENCE MATHEMATICS AND DRAWING MAY 
Soh heiteso DIRECT TO THE SECOND YEAR'S 


TECHNICAL OPTICS. 

Full and Part-time Courses in this imp rtant department 
of Applied Physics will bed My in specially equipped labora- 
tories and lecture roome. e er ce oxpaninations will be 
held and the session will open on the dates given above. 

An AITCHISON SCHOLARSHIP (vslue £30) will be offered 
in this department at aa entrance examination 

full particulars can be obtained on application at the Office 
of the et: ic, or to 
4 R. MULLINEUX WALMSLEY, D.Sc., 
64 Prin cipal. 








MANCHESTER MUVICIPAL 


COLLEGE OF » PECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 
Principal: J. C, M. Garnett, M.A.. (late Fellow Trin. Coll., 


Cam. 

Vice- rinalpal : E. M. Wrong, M.A. (Fellow Magdalen Coll., 
The Session 1918-1819 will open on 3rd October. esrioneien 
and Entrance Examinations will be held in Jul p- 
tember. Matriculated students may enrol for 1! 119 from 
Ist August, 1918, and if under 18 years of age are eligible for 
membership of the Officers’ Train Corps. 


DEGREE COURSES IN. TECHNOLOGY. 


The Prospectus gives particulars of the courses biaéy to the 
Manchester University B.Sc, Tech. and M.Sc. Tech.), 
in the Faculty of Technology, in the following g departments : — 

MECHANICAL ENGINEERING- (Prof. G. G, Stoney, 


ELECTRICAL ‘ENGINEERING (Prof. Miles Walker, 
SANITARY “ENGINEERING ‘ (inéluding Municipal En- 


TH "CHE, ICAL ° ‘TNDUSTRIES ° (including General 
Chemica! Technology, Bleaching, Dyeing and Dyestuff 
Manatacp Prin ng, aa ne Fermentation 


Industri 

TEXTILE uaurog Metallurgy Fe MINING ARCHITECTURE, 

PRINTING AND, PHOTOGRAPHIC TECHNOLOGY. 
Al VANCED STUDY, AND . RESEARCH. 
= . ae —— wine laboratories 7 ee 
ore h _ epi asuneentad for demonstration ind 
PRO 'SPROTUSES OF UNIVERSITY COURSES OR OF 
PART TOE E COURSES SENT FREE. ON meal” 


’ 





ry Technical Pay. 7s. an evening (about two hours) 
* The instructor of a tutorial class is required to assist the 
students in elementary study of all the subjects of the 
course to which the Claas is attached. Applicants should 
i in the principal subject 
of the course. together with a satisfactory knowledge of 
the subsidiary subjects constituting the course 
Ganvassing disqualifies —Apply. Education Officer (T 6) 
Ednertion Officers, Victoria Embankment. WC 2. (Stamped 
addressed foo'scap envelope nece< parr. ) Forms giving particu- 
‘ars wili then be sent and mus” be T. —— ae eoee. 
1121 Clerk of the ptt County Council. 


Whole-Time Teacher of 


PHYSI“S, MATHEMATICS, or MECHANICA! 
ENGINEERING SURJECTS W‘NTED, as temporary Wa 
substitute. in the Junior Technica! School and Evening Classe 
at the Londen County Council Schoo! of Engmeering an- 
Vavigation, High-street Poplar. E. Preference will be give: 
= Lact = ‘asein Eng! erring experier ce rong £210 ’ 

¢ to quilificatio s — Ap; ]v to the EDT CATION 

OFFICER (t 1) EAucation: Offices,: Victoria Embankment 

W.C 2 (st:«mped addressed fon'scap envelope necessary) A 

form giving particulars will then be sent Form’ must br 

returned by 11 1m on Monday, 23rd September, 1918. Can 
vassing disqualifies 1122 a 











LJanelly . Rural District Council 
TEEL WATER MAINS, 

TENDERS are Onvited for the SALE of STEEL WATFR 
MAINS l6in. coated and manuf etured bv Messrs. Piggote 
of Birmingham—20 15ft| and 35 at Of¢ ._The former are stored 
at Lamb aiding, ¢ 5 Crosshands. — the latter at 
Derwedd Road, G W R. ‘and L. and N.W R siding 
Bg ry to be sent to the undersigned on or before th: 


Dusd ‘this 7th day of September, 1918 
JAMES H. BLAKE, 
Cas‘le Buile*: Cle 
Lian 


erk. 
elly. 1108 





A ireraft Examiners Wanted on 


the Assembly of Aeroplane Parts, in Lancashire. 
Previous Examining experience not essential, but experi- 
ence in Aeroplane Construction necessary. None at present 
employed on Government work will be engaged.—Appiy to 
your nearest, Employment Exchange, quoting “The Engi- 
neer” and number 11 1168 a 





ssistant Engineer Required 

by leadin; —_ of Engineering es (London 

»rea), engaged sulely on Government work. Preference given 

to man having experience with Fanwork, Heating, aud Venti- 

lating. &c. Permanent position for progressive man —Write, 

stating age experience, and salary required, to 1129, “The 

Engineer” Office. No one en ou Government work or 
resident more than ten miles away will be engaged. 1129 


(\ase- Hardener.— Expert 


WANTED. Used to Carbon and High. 
of Steel. 





-speed Steels. 
Must have 
No person already 
—Apply, peeing: age, 
he nearest Employment 
and number 35. 


Howey! Cutters, &., also Heat Treatment 
= go work will be e 
experience and salary a 

r “The Engi 








Ba 





i Pemicel My good Wanted to 


TAKE aes Works. Must have sound Com- 
mercial ability and oneal: 
ence ; should also be pete Electrician, Good positi ion 
for thoroughly capable man. No one engaged on 

will be employed.—Write, stating full, details nwith 
Fogard to experience, age, salary, &c., 1128, “The es 








Kaitorial Assistant Wanted by 


Publishers of Technical ae ana Books. Know- 
ectrical w 


ledge of apet and eli op ice, and 
some liter wry ability required. Not liable for mi vo ge omy 
—State , expel —% | a epee required, to Box 861, Sells, 
Ltd., 168, leet-street, E 172 a 


y 

zoyed on Government work will be engaged.— Apply, giving 

full particulars ¢ of experience. ¢ &e.,to aad gay — 
ing ** The Eng "and No. A5991. 1093 








Sectional Manager for Welding 


and Lathe Shop; capable of contro!ling male and fem: 
labour and big output. Only men with hor ayaa grit and deter- 
mination need apply. No one alread overnment work 
will be engaged ee fe to PAs nearest Employment Ex- 

change, “and No. A5923. S24 








Supervisor (Engineering) | F Re- 
ULRED at Factory near London 
a, pas prospects. Qualifications :—B.Sc. \Gothined In in 
Engincerir School of an approved University) or A MLC E 
years’ apprenticeship course and preferably some 
a experience of a supervisory nature.—Address, Box 
463, Willing’s, 125; Strand, London, W.C. 2. +1090 a 





The Directors of a Large Engi- 
NEERING Firm in the West Riding o! bm, are 
open to appoint a Gentleman with high-class is ering 
and business experience to@ccupy the post ot COMMERCIA 
MANAGER, such position to carry a seat on the directorate 
of the company.—Applications will be treated in confidence 
and should be addressed to 878, ‘‘ The Engineer” Office. 878 a 
Works 1 Manager Required by 
Engineering Firm in ae. North of ae d 
employing P1600 eae Applicants must have occupied position 
of responsibility in other works and be thoroughly practical in 
p—— with detailed production of most modern engineering 
tice and repetition work Excellent prospects for suitable 


man —Applic tions will be treated in confidence, and must 
to 945, “‘ The Engineer” Office. 945 4 








Young Engineer, with Journal- 
ISTIC ability to TRAIN as EDITORIAL ASSISTANT 
on Engineering Trade blicat‘ons. Preference given to 
ischarged man. State age, qu <7 mg and salary "idoo'n | ose 
—Address, 1.00, “The Engincer” 


\V anted by Designing Firm, 
8.W. +f capable DETAIL D AUGHTsMAN 
for high-class Aervna'tical work. State age, experience, &c° 
No one at present on Governmert work or residing more than 
oe away will be engaged.—Adaress, 981, “‘ The ee rk 








\V anted, Chief ‘ Draughtsman ; 


must have first-class experience in Design and Con- 
struction of Commercial Motor Vebicies; also preferred with 
ap-to-date knowledge of factory lay-out. State age, salary and 
Xperience. “All applications will treatea i. strict con- 
fidence No person resident more than 10 miles = Liverpool- 
treet Station, Londen. or already éngaged 0; vern nent 
work, need apply.—Address, 1154, “The Eugineer™ —, 
A 





\Vanted Immediately, by Firm 
of Boiler Makers and Engineers'in Home Counties, 
North of London, Comyetent. DRAUGHtSMA’%. used to 
Steam Biler Constructiou and general work of similar nature. 
Vermanent situation to suitable man.’ No man employed on 
Government work or resident more than ter mites away will 
ve engaged.— Address, 1115, ‘‘ The Engineer” Office. - 1115 4 


W: anted se fate gb et 


By “Appr of designing Jigs and Tools f 





Fe. ly, stating ex] 1 ~_ 
0. e, quoting Bug 
aap men Ne jt hig a op Government work ite only. 





anted, Plant Draughtsman 

skpecionned in General Engineering and Gas Plant 
Work.—Address, stating age, experience and sa:ary required, 
1148, ** The Engineer” Office. 1148 a 





DPraughtsman, First-class Man, 

used to Detailing. Only tnose not already engaged fe 
Government work aud residing within 10 miles of King’s Cross 

need apply.—Address. 1092, “‘ The Engineer ” Office 1082 a 





ughtsman Re equired for Hy 
a, LIC Engineering Works in Blackfriars, he 
kneotetee of General Engineering. State age, qualifications, 

a uired. No one fiving more than ten ~ miles 
distant already engaged on Government work to apply.— 
Write, in n first instance. 1173, “The Engineer ” Office. 





Wa 
[)raughtsman Required for 
Marine Internal Combustion rat ba Must be fully 


qualified, and up to date in aay, pee! practice. No one resident 


more than 10 miles eae or ed on Government work 
need a Go Eta’ Gh HE oO MERCIAL and MARINE 
ENGI Co., Church-road, Hanwell, W. 7. 1153 a 





Draughtsman Required Imme-. 
DIATELY; sound knowledge of Factory vonstruction 
required, including mehers steelwork. No person already 
en Government work will be engaged —Apply to your nearest 
om ms per y eran. ao tating. age, qualieations peas salary 

o. 


1112 a 








raugt htsmen. — A Controlled 


ihment in the West Ridin; il 
on’ important: hi peseetey work,” TRE the SERV ES 
first-class experience in 








of a com General 
Engin ng Works ex] ced Man pee size 
Machine Tool Work. A DY TRACER also RE- 
QUIRED. The neers. meen are perman ae to reliable 
mie RS No sath onary re et ange ng work will - 
onenges A ‘ | particu! ‘our neares' 
Em praent Bich 2 The Bias! ” and 
No. A Wa 
[)raughtsmen, Several. Good 
Mechanical, WANTED for Det of Steam Turbines 


Electrical Machines and Control Gear, 

pe No person already:oo Government work will be 
ed obey. stating qualifications, age, salary required, 
earliest cau commence, to your nearest Employment 

Exchange, mentioning “ The Engineer” and No. A5996. 1105 4 


. by large firm in the 





+4 4 

[Pra htsmen Wanted. for Ship-. 
BUILDING and Engine rin 4a, in Shanghai :-— 
er DRAUGHTSMAN, ON GIN 
MAN. State age and salary wanted, an full particulars of . 
ceaaladan and copies of testimonials. No person already on 
Government work will be engaged.— Pee desis nearest Em- 
ineer ” 


ployment Exchange, mentioning | “The and No, 
AS56577. 1176 a 

[rag htsmen with Expe ience 

easel Instrument work are REQUIRED fo r 

Lindon dl » 1125, “* 7 fngi- 
A 











Jig and Tol Draughtsman Re- 


QUIRED for Aeropline Faciory, London district. 

— experience cf Aircraft work preiermd. but Lot 

No person resiaent more tha. teu miles away or 

pane 7% Goverome:.t work need apply —Address, »: ating 

age. full par iculars of te and salary i apes 
1113, * The Eugioeer” u 13 





M echanical Draughtsn en 
WANTED ia‘ large Londo» Driwing-office. with shop 
rience, and thorough knowiedge uf -luter: al Combustion 
team Kugiues.—rite stati oe ag 8 lary required, 
and when free, to Box_474, Willing’s, 125, strand, London, 
W.C. 2. 11194 





echanical Draughtsmen 

i WANTED for Government work for Fate y. near 
Woulwich -~ No.oue already emplvyed ou Governuirs. #ork or 
—- mo-e tha. 10 miles from Wou-wich need apply = ate 
we » experieuce, and salary sage —Address, 1.06, 

e Engineer ” Uffice.” 1006 a 


ue — First-lass.. Machiue.. Tool 


DRAUGHTSMAN, -used to Modern Ma hinery for 
General Kiugi ieeriug and Plate Work. No one ou Goverament 
work -nevd apply.—State age, at soba and salary requir.d, 








Empy hi: » ‘ 
to — Be sawp ee ment change, —et = 
erieuced Mechanical 


Tre Ex 


DRAUGHISMEN. rmanent pros Pre- 
ference to a = par mien eee knowledge internal Thenbention 


Engines —: uired, and otter to 
nearest one te —_ Sexchange, ‘Guntining’ «The Engineer” 
aud number 


rsou employed on Government work 
already wi'l be aT a 772 a 





\ estiiinster. bi:m..’ Requires 
experienced STEEL WORKS’ DRAUGHTMAN with 
knowledge of tas-fired Furnaces, either part or whole time. 
No person.resident more thau 10 mules away or eugaged on 
Goverument work need ap must be free from = 
obligation.—Address, 9x0, ** Pine Engiueer ” Office. 





Wanted, Thoroughly u ee 


Mechanical DRACOGHTS. 
ing work in London office. Reply, 5 tating aee salary expected, 
° 


experience and when at liberty. rson already engaged o1 
Severngeent work need apply. Av noms J fsot fastanee, 249, 
“The Engineer ” Office. P 249 a 





[)raug ghtsman.— Wanted, an Ex- 


PERILENCED DRAUGHTSMAN fo: a i ine Tool 
Works specialising in Lathes. a a Design 
a recommendation. _ Permanent situation for a 2. man.— 
Apply, giving full particulars of experience, age, and salary 

uired, to the nearest Em eer Exchange, mentioning 
“The Engineer” and No. No one at present on Govern- 
ment work will be engaged. 555 a 


Draughtsman, Mechanical, Re- 


ED, South London. Must be axserteriesd man, 
preferably with Sho 





experience, able to maké Working 


rawi from existing Machines, Estimates, &c. apy in 
Brawn giving outline of experience, salary required, and 
when fr No one at present engaged on Government work 
or livin ‘more than ten miles away must apply.—Address, 
113, “The Engineer” Office. 110 a 





Eogineer, Good Technical 
ucation, omgene: with Mechanical and Electrical 
to Take Ch en ead 


BED ss pee 
tion Sian, Landon rs, placing of work, and archasine, 8 te full 
bre og = i alary required.—adaress 969, ** ee 





ughtsman Required for Ele- 


rau 

Drv Re ne Conveyor Plants of High Priority, Con- 
tracts. Moe) salary and excellent’ post-war prospects. No 

ten ml already on Government work or resident more than 
miles away will be neha, wes age, experi- 


ce, and salary required, to Bo: whe’s Adver- 


| tising Offices, 163, Queen Victoria-street, EC. cy 1167 a* 





H, D uglas Gamble, Engi- 


r. 

M: R-IN-CH1 8 to the National Steam Car 

Ltd., Chelaafoa WISHES TO CONVEY HIS SINCERE 
THANKS to all friends for their kind enquiries in connection 
with his recent accident. 1098 1 





ENGINEERING 
PARTNERS and DIKECTORS 
BUSINESSES and FACTORIES 


are obtainable through 


WHEATLEY - KIRK, PRICE & CO., 
46, Watling-street, LON DON, E.C. 4; 
Albert-square, Manchester ; 

26, Collingwood-street, Neweastle-on-Tyne. 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR: SALE. &u.. 
Paexs II., Il., IV., LXXXVI, 


Numerical Index te Advertisements, 
‘ Paes LXXXV, 














Ep perienced Rate Fixer. Re- 
QUIRED by pen nowrped et Eecineest bi 
ngaged 0) Hh pent work, 


ne of Yorashire, e! 
a@ good practical man with a pe 

Shop practice. are oe Ee “ a permanent tone to the right 

—. No . Government a 

.—Apply, ving ine Ful ‘particulars of experi 

2 epee, to your = Employment Exchange, 


salary ex 








anted, for Factory in Glasgow 
engaged th on Aireraft Work, FUREMAN 
Machine Shop of Tool Room ; man with experience set Tap and 
Die Manufacture Ereterrod. 4 one already on Government 
work need app! Pe earest ion yment Exchange, 
mentioning “* The o uheds an ana No. A 1098 4 


Wanted, Foreman to Take 


CHARGE of a latge Fue mo 5 Best ms “es = 3d 
experience and bé a 
wired, and give aOR to the nd itm pleat 
xchange, quoting “The Engineer” and number 
one already employed cn Government work will be a Y 








THE ENGINEER 


Engineer a 4), Well Educated 
. eS | meer oo most pole ys tool fad cae eS ry" - 


aren "modern pong j Tote nd Large e 
and ener in wader e ins. ne desl and Brodue fio 
SHORTLY LY DISENGAGED.— —Address, 11383, than ae Gen. Manager esertien, Re 1106, * 
gineer ” Office, 133 ineer Office. 1106 


ngineer r Representative, 








Woes Manager. Desires Change. 


hly-trained engineer 


ame 








orks ~ Manager or Assistant | “s'r* 


a; cone 
No offers other 


Serr. 13, 1918 


an ted, Bennie Punchin 
lin —SAMPSORS" CROPPING MacHiNE, lin. thry 


A to Purchase, 8 or 19 


H.P. TRACTION ENGIN 
rand <2 hs Fook ep 


WAG GEL pew vg Cornwall, 


ny 








DISENGAGED. years’ charge of gi 
skilled and unskilled, male and female ; tool-room. produc tion’ 
and general repairs, &c.. experience; guns, motors, aircraft 
work, shells, &. Age 42 years. —Address, 1086, ene Eng'- 
neer” Office. 8 


thoroughly Erectio: 
Plant ‘Abroad, would Lik LIKE to NEGOTIATE with FIRM 


wishing to obtain the services of a capable man.—Fu'ther 
particulars, address 1150, “The Engineer * Office. 1150 B 





West Universal Miller, or 


age iS aking, for Cutti ng Werm Gears din. to lin, 





Experienced Mining Engineer 
EQUIRES EN nby wy SEAT in the Uni jb 

pote wary aged ay ay eae com feat fo coor —~] 

pe pper, qe. « The’ * dime. 


a Draughtsman and Engineer, 
servite in the e Army.—Address, 1 


ears’ mechanical and general 
engineering experience. os a FF an 1157, “ The Biginett a oo 


-offiice —Fitter, In- 


rawin 
ns age 27, DESIRES POST as JUNIOR 








Expert on Heat Scaimuant of 
t QUIRES AP APPUL T with Progresaive 
bit 





Foreman of Boiler Shop W anted ‘fe 
IMMEDIATELY. Must be goo mekeepe a dis: 
. linarian. Used to riveted boiler 3 for ice and 
Admiralty —State age, experience, salary and when disengazed, 
ployment ny present on @ ‘The 
ace 44. No one at mt on Govern- 
mat cock will Scemeased. segs 11444 


Foreman | for Large Fitting 
Shop, e on Newand Heavy Repair Werk, belong- 
ing to fom Soins in Monmouthshire ; must be up to date 
in modern meth and strict disei boos, eal 
tictlars in confi ience.—Address, $91, “The ene 


Tool Room Foreman Wanted by 


high-class Motor sprue yr Firm in the a 


and number 








of finest work on modern lines. State 3 , and =A 
copies of references. No nm already employed on Govern- 
ment work will DgaRt .—Apply y ar nearest —— 





anted, Good Engineer's Fitter 


rT to keep in repair Six Tractor and Traction Engines 
high wages paid te suitable man. Epsom district. No rson 
already engaged on Government work . resident more t 10 

ineer” 


- =e away need bpply. — Address, 1145, “The 
a 





illwright, Capable, ey 
for ee Reef and Pattern 
spoceens 3 Electric Cfanes, oe. Pumps, 
jowers, Wood-working 
vided. Fided. Good Fags 


DRAUGH TAMAR, where’ experience may be gained.— 
Address, 1116, ** the Engineer ” Office. 1116 B 


D*: ‘igning g and Working Draw- 

meet. of ee seu etieping ex- 

will ESTI and UNDERTAKE COM- 

PLere © DESIGN Of ANY MECHANICAL WORK —Adaress, 
1120, “ The Engineer” Office. 1120 » 


States two years ago. 

years pent caaniieneal the hardening and analysi 
‘gh-speed alloy and straight steels.—Addre-s, tal - 

Engineer ” Office. 177 


arine Engineer Superintendent 
of Passenger and Cargo Steamers, shortl _— ae 
toad To ENGAGEMENT © Addvous 116, “ 





of 
he 
B 





paid for suitable i: a A 
by letton ACHE * ¢.0, Crossl Ae 
man-street, E.C. 2. — vcickly oe Gove 


Wn anted or 2/38rd Y aul 
Viestetne no. « wav ¥.—Write, Box 832, Sells, ane 1 


Water 800-350 I.N.P. Hori- 


Pag’) hg gt STEAM ENGINE, with d 
high-class design 
prefered STANL RY ENGINEERING 0. 








Davy-Pax 
Bath a 





A otime Recorder Wan ted, 
a mop Lea 100 Fh be ym eh r. ra 








Practical Engineer (Apprentice- 
SHIP and han ay rdary eegak a tag a4 
PUSITIUN, Wide ex; isation. Seven 


fongineer, Mechanical and Elec- 

" “Sao wuts pty ad in Biden’ cree (east 
me Dg ing, eating or 'rogress.— R. 

eget on tan Te Ad 1002, stall Cottage, | Seakpers, Wores, 1100» 


” 
roadbent Stone Breaker, 
complete with Automatic Sei i Ap} 
WANTED for Mire or Purchase. Also a Eowersirive ara 
SCREEN.—Address, 1052, “ ‘The Engineer” Office 





ores, ] ‘* ee which included prac own iter experience 
= * The he Engineer ” a 2 arerbe 


epresentative, Over Military 
ahsre Tholawd, with hieh-class Io: ON cr Daldekn 





De-ires 
:17 years’ experi- 
prasent, instructor 


E2 ineer (Practical) 


ANGE, as FOREMAN or Assistan 
ence centre lathe, capatan and eripiing | 

















ua Plumbers, Ireland, DESL eS SITUATION AGENCY. | flere cod iestrnct Dont olde Anny'dixch 
aan ee “English ot or Booth journey dress, 1101, at liberty cay tine 2 Adenine iia?, sire Sakoue one 
Enginee: ° 1147 « 
S'es m Phe } ks Man yo Dis- Foreman Plater Will be Open 
repute oe oe pe porte for SIMILAR POSITION, or as Foreman Boilermaker, 
or — pty ey, by acid, Siemens, electric and at an early date. ‘Several pears, ‘foreman. Good refs, of wort 
“ - ” ence on a . 
stock” preseason —Aaaren, 1 fhe Kagineer =. paar, eee MeL “The ) Exginece” © Stee. = variety of tiél 6 
anaging Director Required for 
Works Manager sad Pro- _ eng Man Me Me ea 
° rm: a » 
DUCTION MANAGER, experienced in WORKS; can invest up to £2000 Good opportunit: for 


MASS PRODUCTION, SCIENTIFIC MANAGE- nent man.—Address, 553, The? Engineer” Office, 


MENT, DESIRES LARGER SCOPE; 10 years as 














man. — = ready on motes gee} work 1 a ae . fe a 

engaged.— App! ystating age experience, and wages ired, 3 hine and erecting shops, pattern shop. : 

to nearest Empidymen it Exchange, quoting “The ceo a. foundry, smithy, hardening shop snd tool-room ; gency, Manchester. — Live 
accustomed to internal engines, el AGEN! WANTED, Manchester district, by Manuw 





Ory: -Aostylene Cutters. Good 


Sn ee ers omen ore 
Anchor Iron Wharf, E. Gresawich, 8.E. i 1077 a 





Required for Aeroplane Factory, 
Londen district, a MAN to +4 in peoEni se 
and PLANNING of OPERATIONS. © person resident 
more than tea miles ~ & or or sivendy an Government work 
need apply.— Address, stati full rs of q 
cations, and salary required, fue = “The eer ” ont 

a 


(Shief Clerk to Works Manager 
WANTED for High-class Engineering Works on Ciyds 
Must be able to take ~~ and conduct correspond- 

ood opening for quali 





awe 





Govethiment work need apply.—A) ry your nearest ploy- 
ment Exchange, mentioning “The and No. 
A5979. 1045 a 
Cost Clerk (Male). Wanted for 

Government ui 





sed to En) mecring Werks Aecountancy nmi etinOkaUG HLY 
ve details of their 


COMPET NT MAN —Applieants should 
experience, and sta! and salary requ to the nearest 
Employment Exchange, mentioning “The ineer” and 


number 1104. No ene at present on Government = be 
a 





A dvertiser (23), Exempt, with 
——_ education (Imp. Coll. and Techn.) 
and Rh oes languages, SEEKS POSITION in an 
Engineerin; sbtioneoue or Technical Office.—Address 
178,“ « The Engineer” ” Office. 1174 8 





Gentleman, Experienced in 
Jig and Tool Design, is OPEN TO FAKE A rat LEADING 
— in office or works.—Address, 1132, “ i ae f 





Analytical Chemist and Metal- 





LUKGIST, age 37, DESIRES POSITION ; alles 
TR re in inetallurgical ‘aanerne Exempt.—Ad 
The Engineer ” 
Who Cas 


XGE; 


(Civil Engineer (46 


use >» initiative, —— CH present 
position ; years’ experience public works, focadine @ 8 in 
mining ; ay Barn management wor national im- 
portance. Peg is by agreeme a ey refer- 
ences.—Address, 930, e Engineer ” O: 98 s 


Fleetrical Engineer, Giade IIL, 
Mechanical training, 11 years’ practical and technical 
experience, manufacture. test bed, and installation of Siectrieal 
machinery: technical representative and outside engineer 
capable organiser, DESIRES CHANGE.—Adaress, 1158, 
Engineer” Uffice. 








Electrical Engineer, M.1.E.E. 


late engineer and man nese of important electric es 

uhdertaking, DESIRES C CHANGE, and requires responsible 

appointment ; 20 years’ experience in design, construction and 

pag of modern ~ ep supply systems.—Addres3. 11%, 
ngineer ” Office sé s 


Electrical Engineer (33), College 
graduate, with many vears’ technical and commercial 
whpeiionde, DESIRES CHANGE. Last four years manager of 
export and engineering department of large electrical and 
mechanical firm. Good ;knowledge in ch, German and 
Scandinavian languages. Best references. — Address, 1169, 
“The Engineer ” Office. 1169 8 


Engineer Desires Position of 
RESPONSIBILITY, London Distriet. Previous 
tions, Assistant Matager, hief Draughtsman. Balary BS 
—Ad pene - 1163, “‘The Engineer” Oftice. 


Engineer Desires Position of 
RUST. Works and Drawing-office experience; quali- 
fied Patent Agent, used to research, interviewing clients, and 
technical correspondence. —Address, 1160, “* The Engineer 
i B 


Fpagineer, Motor, Mech., Re- 


QUIRES RESPONSIBLE "APPOINTMENT. Works 
management ex nce on small instrument an 
tition work. London distriet preferred.—Address, 1040, “ 
E Ragneer ” Office. 1040 . 

















Ergnest (27) Desires Change. 


vw employed in iarge Factory Experienced in ; ower 

‘cae 4ed f40.0 ¥ aye Ubenancs, halidins coustruction heating 

a ny icralis inst4l atio .s 4M a. draseht-mao Capable 

of orepari se tac-on* « and etinates for plant =. i 
ce. 1159 8 


Address, 1159, “ The Engineer” 


facturers of Steam Plant.—Address, 1087, “ 


The ae TY a 
Office. 087 p 


and general work. Highest references. 
Address, 1135, “ The Engineer” Office. 





35 6 Fi f E : " 
A Large: irm than seq in 


HAVE an OPENING for a 





Werks, Man er a natin D PREMIUM PUPIL, 
Se as Spann Yi syitenie nud eourve to ioiirens, 10. The Kugineer vviagton 10s 





ew rv og 081, “The Engineer” A 
orks | Manager (30) frase 








Les C.E., Inst. Mech.E., B. Sc., 
MENT wi and all ENGINEERING EXAMINATIONS —Mr G. P. 


EN firm of E 
WORKS or ote ERAL MANAGER, 15 os shop laehwing- erate A.M. Inst.C.B., &c., PREPARES 
office, and commercial experi in design or CANDIDA’ ES, sither orally or by ourtenpondenes Hundreds 


ence. ’ 

of tools. En thsaotie and well versed in during the past twelve years. Courses can be 

modern setbodaAaarean 1097, “ The Engineer” | Bee atany ry 
. 




















OHANNESBURG FIRM of High Standing, with ex- 
ceptional opportunities for dealing with Constructional 
Steel Work, REQUIRES, after the War, the SOUTH 
AFRICAN REPRESENTATION of a FIRST-CLASS 
CONSTRUCTIONAL STEELWORKS, manufacturing both 
light and heavy work such as Bridges, Mine Headgears, 
Buildings, Tanks, etc. 


Correspondence, in the first instance, should be addressed 


to H.C., c/o H. Green, 120, Chancery-lane, London, W:C. 2. 


1124D 
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PREMIUM SYSTEM of PAYING WAGES 





PAYMENT by RESULTS 


has come to stop. 


There is no better method than 
The PREMIUM SYSTEM 


For it pays the workman for HIS results 
and‘the Employer for HIS. 


Owing to the great demand for the Standard Monograph on this 
subject a new issue of the Fifth Edition has been printed. 


Copies in cloth boards, Two Shillings and Sixpence each net. 
Post free to any address in the United Kingdom, 2s. 9d. 





“THE ENGINEER” Office, 33, Norfolk Street, Strand, W.C, ttl 





MACHINERY & PLANT FOR S ALE. 


[ihe Ministry of Muni- 
TIONS has FOR SALE the fol) owing 

ing SECOND-HAND MACHINES 

TWO Brown and Sharpe's AUTOMATICS. 

ONE Siete i kas erate PRESS, by 

THREE S-hole SHELL NOSING FURNACES. 

THREE CUUNTING MACHINES, Bullet, by 

Southall, 


Forms of Tender may be anions on application to the 
DIRECTOR OF SAL Surplus Stores Department, 
B. Room 33, Hotel Metropole, 
be received until 10 a.m, eet the 
27th September. 118 @ 





Time Recorder, as New, 
PRLLEY. 109, Fartingdon-road EO. am © r 


Regshaw’ sWrought Tron Pulleys, 
as a ie Se Government departments, are the strongest 
g By — market. Quick delivery given, 

Raining eles for transmission of 

BAGSHAW 


power Sons, a eers, Batle: = ontakive. 
Bricking gments, Cast Iron, 
to suit ng 


2S 5 pe excellent ooukihan. 
About 350ft. PUMP HANGING CHAIN, 
weight 5 tons approx. . 


R, H. LONGBOTHAM & CO., Lid., 


WAKEFIELD. 1140 6 


ontinuous Current, Modern 
, Multi-polar DYNAMO FOR ‘SALE Output 200 
k.w., volt as shunt or 225 k.w. 500/550 volt as compound 
25 pHs cent. overload for one 4 shy rpm. Has halt 
plate Baia ter bearing shunt regulator, but no bed- 
aitable for cou ng eres 80 to = or er » used 

con 


ia end £400, vered 
m8 wich PSWI SH CORPORATION ELECTRIC st PPLY 
DEPARTMENT. 1094 6 

















For Disposal :— 


ONE “Tangye” DUPLEX PRESSURE PUMP, for 
pomeing ee — against —_—- of one ton per square inch 
under a pressure of 80 lb. per square inch. Two h.p. 
steam pt ~ wml Siin.d dia. ; twol p, steam cylinders 50in. dia. ; 
steam connection dia ; four steel hydraulic cy! linders 
with nickel crome ~ 6in. dia.; stroke I6in ; cast steel 
valves; boxes with multiple gun- -metal valves, mushroom type; 
delivery connection 3gin. approx.; 20 full strokes per 


minw 
ONE "“Tangye” PUMP; belt driven, double actiag, wall 
pump; bore of cylinder sin. stroke 16in., dia. of suction and 

a 6in. ; “overall A, 11ft. lin. ; iorerall width 5ft. lin 
ONE lai ~ x WATER TANK, 22ft. x 22ft. x 
ers wil A a at t liberty in about two rad Hy 
jompson DISH-ENDED LANCASHIRE 

BOILER, with 


corruga’ ys “lead-welght cafe —_ 

stand and anti-primin , dead-weight safety valve, 

Nig steam and aol oe Speen valve, and 6in, junction 

wets bat 1914; length Soft. ; ‘dia, 8ft. 3in.; working 
pressure 160 Ib. oer queers inch ; grate area 39 square feet. 

be i upo! being made at 





The fee can mn apy 


these w 
Apply, THOS, FIRTH and SONS, 1.11. 
tores eee mt, 
Norfolk’ Works, 


field. 1126 ¢ 





For Hire Pumps | and Well- 
BORING LS for 


and, Qo, Upper 6 ais, 
te 24in. ret TenaRDe asd pper Geonat 
} Ay London, 8. pecamnasneg No. 978 


For Prompt Delivery :— 
NEW HYDRAULIC ACCUMULATOR: 
Two bee tne Type, 8in. diameter x iat. stroke up to 
2tons pee Poet te 

Two Di 12in. "liaanher X 20ft. stroke, up to 3000 


are inc! 
ae Fi FIELDING and PLATT, Gloucester. 


or Sale, Cornish Boiler, 24 by 


6, by Thom .Teinsure for 100 Ib. steam ; also 20 » 6, 
for 60 lb.—A. UNDE ER WOUD, 3, Queen-street, E.C. 11496 


Sale, Galloway Boiler ; 
ih yee at. by 6ft., complete with all nec eosary 


rg 120 Ib. 
AYGOO D-OTis, Lu Ltd., Falmouth-road,8.E. 1. 1146 « 


|e: Sale, Hayward-Tyler $ H. P. 


HOT AIR PUMPING ENGINE; in for order ; hardly 
used,—FISHER and CO., Land Agents, Market Uiarborove! 





Ib, per 


1057 « 














Fer Sale, Immediate | Delivery, 
ect to approval of Minis 
“4 We Tons 1 7/16 in. - iid BRIGHT MILD 
ly wr Tons 1 21/64in. dia. BRIGHT MILD 
t! uality, for use in autormati 
xima' 1 Free outtt is of Brunton’s 9 9/32in. dia. “BRIG! 
Ars STEEL, specially Sattable for case hardening, at © 


eats Dagepham. Only Class A or B Certificate -en'er 


STERLING TELEPHONE and ELECTRIC CO., Ltd., 
agenham, Essex. 920 « 





Fer Sule, a Quantity of New 


y mage h ine —_— from 5/16in. Ps lgin.. and atetec on 


Reply to SUMMA AES Le 











ENGINEERING MARKETS OF THE NEAR BAST. 


(By our Special Commissioner to Greece in 1912.) 


Iv cannot be too strongly urged that one of the most 
promising and fruitful future markets of the world 
will be found in the Near East after the war. It was 
these fields of exploitation that excited the enterprise 
of our chief enemy, Germany, notwithstanding the 
fact that she had made through the paths of “‘ peaceful 
penetration ” more headway during the previous ten 
years than any other European nation. To those who 
have any acquaintance with the condition of inter- 
national trade in Greece, Turkey-in-Europe, Bulgaria, 
Servia and Roumania anterior to 1914, it seems 
almost incredible that the Germans should not have 
remained satisfied with their predominating position, 
or, at least, should have attempted to improve and 
consolidfite it by methods such as those which they 
adopted. So far as Greece is concerned, British trade 
was fast giving way to Teutonic competition, and 
especially was this the case in connection with the 
engineering and machinery markets. The United 
States of America had hardly touched the fringe of 
their opportunities ; while the only other trading 
nations which exercised any influence upon the 
situation were France, Belgium, and—to a minor 
degree—Italy. With the practical elimination of the 
Germans as @ commercial factor—for at least some 
years to come—arises the opportunity for satisfying 
the greatly-augmented demands of the Greek people, 
whose favourite pursuits are commerce and navigation, 
and among whom the establishment of manufactures 
in nearly every branch is still in the embryo stage. 
The after-war requirements of the country will be 
enormous. There will be an awakening reminiscent 
of the days of Pericles, resulting in an era almost as 
golden. If British manufacturers will but consent 
to sow. there will follow a harvest as rich as could be 
desired. 

THe Export MARKET. 


At the outbreak of war the export trade of Greece 
amounted to nearly £4,700,000, and it actually 
increased, as the conflict proceeded, to £5,400,000 
for 1915, and to £5,500,000 in 1916. For these three 
periods the share of the exports to and the imports 
from the United Kingdom stood as follows :—For 
1914, exports £2,423,516, and imports £2,971,956 ; 
for 1915, exports £3,934,622, and imports £2,467,439 ; 
for 1916, exports £4,686,668, and imports £1,265,356. 
In normal times the imports into Greece from all 
parts and all nations exceeded a total of £7,000,000. 
Thus, in 1914 they amounted to £7,005,381, and in the 
first year of the war they fell to £6,282,680 only. It 
will thus be seen that our ordinary export trade to the 
country represented nearly 40 per cent. of the whole ; 
but the war wrought great havoc, our exports to the 
maritime kingdom falling about 50 per cent. between 
1915 and 1916. It may be useful to study the 
markets in which we had to face the strong opposition 
of the Germans, and, by diligently observing the void 
they have left, endeavour to fill it. 

The principal markets at present in need of atten- 
tion are :—Iron and steel wire ; electrical appliances 
and apparatus ; agricultural machinery ; implements 
and tools; cast iron and copper goods; internal 
combustion motors ; building and furniture fittings ; 
railway material of iron and steel; pumps and 
pumping machinery ; iron or steel bars, with angles, 
shapes and sections ; brass and brass wares ; screws, 
nails and bolts ; lubricating oils, &c. &e. 


BARBED WIRE. 


It is not alone in Greece, with its immense agricul- 
tural interests and rapidly increasing sheep and cattle- 
rearing interests, that there is a demand for iron and 
steel wire. Syria is likewise now becoming a valuable 
market, taking annually—before the war—over 
50,000 kilos. of wire In view of present and future 
developments under the exgis of the British and 
French political interests that have been established 
there, this demand is certain of increase. It should 
be remembered by those of our wire manufacturers 
who seek to enter these practically untried markets, 
that wire, to obtain a ready sale, must be of two-ply, 
and made in reels of 12} and 25 kilos. weight, while 
the length should be between 80 and 85 metres to the 
half-reel. The barbs should be set in groups of four 
with 6 cm. distance between each group, No. 11 and 
No. 17 English standards being preferred. In 
former days great quantities of such wire were 
imported into Syria and other parts of Palestine and 
Asia. The French have, of course, always been our 
commercial rivels in the first-named country, but 
since the Germans entered this part of Asia with the 
ostensible purpose of excavating at Sinjerli and 
Baalbeck, they have succeeded in getting their 
manufactures known to the inhabitants, with no 
small amount of success. In competition with both 
French and German manufacturers of wire of iron and 
steel, British prices were formerly subject to 2} per 
cent. discount for cash and 5 per cent. commission, 
delivered f.o.b. an English port, which was somewhat 
higher than the quotations of the French firm of 
Lefort et Cie., of Mohon, which amounted to 28 francs 
per 100 kilos., c.i.f. Beyrout, with 3 per cent. discount 
for cash or four months’ credit, another 5 per cent. 
commission being allowed in both cases. Visitors to 


Syria and other places in Palestine may have noticed 
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the miles of irregular boundary walls built up 
laboriously, and, perhaps, even expensively, of rocks 
and stones gathered, in some cases, from immense 
distances. It should not be difficult to induce the 
inhabitants of these parts to substitute for these 
boundary walls of their vineyards, gardens, mulberry 
and orange plantations and sheep-enclosures, neat 
and strong wire-netting of the character described. 
It is certain that unless we avail ourselves. of this 
opportunity, Austrian and German firms will fill the 
void. As it is, the Aleppo market has been almost 
entirely”supplied by Austrian factories, which have 
been enabled even during the war to send out 
increasingly large quantities of wire, No. 0 to No. 8, 
costing the importers 20 francs per 100 kilos., c.i.f 
Alexandretta, with 3 per cent. discount for cash. 
This wire has been made up in rolls of 23 kilos., 
wrapped in paper and packed neatly and carefully 
in wooden casks weighing, perhaps, 125 kilos. It 
may be added that all-packing materials are included 
in the first cost. There is an excellent market, 
likewise, for wire nails, of which an immense quantity 
is annually consumed. Hitherto, both Austria and 
Belgium have served this market, the greater part of 
the supplies. coming from the first-named. The 
quality of the goods has been very good, the consign- 
ments have been well packed, and the terms granted 
quite acceptable. Galvanised barbed wire is being 
asked for now, with very little coming forward. 


CoprpER MANUFACTURES. 


In regard to the market for electrical appliances, 
both Greece and Asia Minor may be regarded as 
attractive propositions. A large number of new 
installations are being introduced almost daily, and 
during the last fifteen years a number of new firms 
dealing in such apparatus and manufactures have 
been established and stock the smaller installation 
materials, hitherto largely supplied by Germany 
The first-class customers to be depended upon are 
many, and financial considerations are mainly of 
unquestionable good standing. Among the larger 
consumers of electro-technical supplies are the 
General Post-office and Telegraph Administration and 
the Electrical Company, and the Gas Supply Company. 
These three intend to extend greatly their operations, 
and they may be successfully approached by the 
duly-accredited “and capable representative of any 
high-class: British firm of manufacturers. The head 
offices of these corporations are in Paris, whence most 
of the larger orders are given out. But the goodwill 
of the local management is essential, and the careful 
study of local requirements is necessary before orders 
can be depended upon. There will be, almost at once, 
a demand for such manufactures as telegraph wire, 
high-pressure cable, dynamos, motors, electrical 
fittings, installation accessories, transmission lines, 
electrical instruments, telephone apparatus and large 
quantities of electrolytic copper. The demand for 
electric dynamos and motors is smaller, perhaps, than 
that for high-pressure wire and fittings. Austrian 
competition has been very pronounced in regard to all 
of these manufactures in times past. 


AGRICULTURAL MACHINERY. 


It will be remembered that in the course of a series 
of articles printed in THE ENGINEER about the end of 
1912 from Greece, attention was directed to the 
splendid opportunities that existed, and were being 
neglected, for supplying the markets with agricultural 
machinery and farm implements. Instances were 
given of the remarkable headway made, and retained, 
by German houses, mainly owing to the careful and 
systematic study that the Teutons had made of the 
situation and the favourable terms that they conceded 
to local purchasers. It is unnecessary upon this 
occasion to labour the point, or to do more than add 
that up to the time of the outbreak of the war there 
had been little, if any, improvement in the situation 
so far as the display of enterprise upon the part of 
British manufacturers or exporting houses was in 
question. Several large landowners who had had some 
practical experience of the excellence of British-made 
agricultural machinery had introduced harvesters, 
gleaners, mowers, rakes, and even one installation 
of threshing machinery. But for the most part a 
large Buda-Pesth firm of agricultural machinery makers 
held the field, notwithstanding that one of their 
competitors of English origin had actually opened 
an office and show-room in the Hungarian capital. 

Now that Salonica is in the hands of the Allies and 
will, after the war, be largely dependent upon British 
assistance to bring about its economic recovery, it 
may be hoped that special efforts will be made 
to secure a portion, at least, of the many valuable 
orders for agricultural machinery that will be needed 
throughout this fine grain-growing district. At the 
time of the outbreak of war, the whole trate in this 
direction, hardly exceeding £9000 or £10,000, was 
in the hands of Austrian dealers. Since then the 
rural population has received a certain amount of 
education in relation to the practical. use of agricul- 
tural machinery, and is proving itself very adaptable. 
Of one thing. we may be certain. and that is the enter- 
prising American manufacturer of such requirements 
is not likely to let so favourable a field lie fallow. 
Already, it is understood, some “hustlers”? from 
the other side of the Atlantic have arrived, and 





it is more than probable that local _ agencies 
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for United States machinery and implements of the 
latest and most suitable pattern will be opened in 
Salonica. The long-established objection of Salonica 
merchants to dealing with European or Constanti- 
nople agencies is being made the most of, and dealings 
withmanufacturers direct are bbcoming morecommon. 
To grasp thoroughly what these markets need and 
the best means of supplying them, a personal visit 
by some capable and trusted representative of the 
manufacturers is absolutely necessary. That being 
secured, the opening of a branch office in Salonica 
would naturally follow. There is an abundance of 
good business to be obtained for the asking. 

The Salonica market takes about £90,000 worth of 
agricultural machinery, as well as many thousands 
of files, seythes and tools of all kinds annually, and 
this quantity might be very readily doubled or trebled. 
Buyers here again will deal preferably with the agent 
of the actual manufacturer; and now that there is 
little chance of Austria-Hungary and Germany being 
allowed to send for orders for a considerable time to 
come, the competition will be confined, hereafter, to 
Great Britain, France, Italy and the United States. 
The Central Empires have always been our greatest 
rivals, not only in the Near Fast, but throughout. the 
world in the supply of implements and tools. Just 
before the war Germany was supplying an export 
trade to the amount of £4,184,000 and Austria- 
Hungary to the value of £304,900, against a British 
supply of such goods to the value of £2,796,600. 


CHEAP MacHINE ‘PowER WANTED. 


We have done better in Greece and some of the 
Balkan States in relation to the supply of cast iron 
goods, such as stoves, baths, &c., and as large quanti- 
ties of sheet-copper are used in the manufacture of 
locally used cooking utensils, boilers and distilling 
apparatus, there should be an opportunity of still 
further extending our connections. On the other 
hand, there are strong indications that populardemand 
for enamelled ironware is extending. Both Germany 
and Austria-Hungary made great headway in intro- 
ducing these goods in the Near East ; where they have 
sown, we should be able to reap. In the year before 
the war Germany sold copper goods to Greece to the 
amount of £24,050, Austria-Hungary to the amount of 
£10,170, and the United Kingdom only £5400. 
There is, undoubtedly, also a good future throughout 
the Near East for small and economical oil engines. 
With the termination of the war there will be forth- 
coming a great supply of petroleum from Russian, 
Anglo-Persian and Mexican (United States wells) fields 
for the use of the Near East. There will, as a conse- 
quence, arise a demand for these engines such as 
never before has been experienced. The lack of 
labour, owing to the immense number of men lost in 
the war, will necessitate,the employment of more and 
more labour-saving machinery, and if British manu- 
facturers could place upon this market a really cheap 
and effective small oil engine of limited power suit- 
able for both agricultural, industrial and general 
engineering operations, it would be certain to meet 
with immediate and far-reaching support. ~Motive 
power is urgently needed throughout the Near East, 
the opportunities for manufacturers of steam, gas, 
oil and electrical engines being unprecedentedly 
favourable. 


BUILDER’S OPPORTUNITIES. 


It is well known that, as a result of the disastrous 
conflagration that almost entirely destroyed the town 
of Salonica, of a necessity a great building 
era will open up’ as soon as hostilities are over, and 
the inhabitants will not be content with the same class 
of wooden shanty and dilapidated shacks that 
formerly did service for domestic dwellings. A 
superior and well-fitted residence will be wanted, and, 
therefore, there will be a heavy import of such articles 
for the building trade, as furniture fittings and lock- 
smiths’ wares, including door-handles, door-chains, 
ventilators, castors, malleable iron castings, locks, : 
keys, &c. &e. German goods of these classes have 
been met with throughout the Near East, and no 
doubt but for tie war would have eventually swamped 
the markets. It would be difficult to put on them 
cheaper and better-looking articles; but doubtless 
the British manufacturer can meet the situation that 
will shortly present itself for furthering their trade 
in these and similar articles. They will not have 
the field entirely to themselves, for the manufacturers’ 
of the United States excel in such goods, and will 
have to be reckoned with as serious factors. 


Frax MAcHINERY WANTED. 


Those who have any knowledge of the character 
of the soil to be met with in Greece, Palestine and 
parts of Asia Minor. havé long recognised it as one of 
the most suitable for the growing of flax, and it is . 
intended, as soon as conditions admit, to enter upon 
a scheme for growing this plant in large quantities. 
As a fact, it seems to be indigenous to these parts of 
the world, its cultivation having been followed almost 
from prehistoric times. Certainly flax is mentioned 
in the Book of Exodus, and “fine linen” was an 
essential part of the High Priests’ garments. But 
before the growing of the plant is finally undertaken 
upon anything approaching a systematic scale, it is 
essential that a thoroughly effective and much- 
improved machine for treating it be introduced. 
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There is.said to be a-new apparatus on the market 
which might well suit the réquirements of the flax- 
growers of the Near East. It is a machine for thresh- 
ing or de-seeding the plant, which, in the condition 
in which it is harvested, is fed to a stripper by which 
the seed, chaff, &c., are stripped from the stem and 
passed automatically to a binder, by which the plants 
are bound into bundles, the seed, &c., being passed 
on to a separator which eliminates all chaff and 
dirt. The plants are presented transversely to the 
stripper, being slowly and gradually lowered into 
‘touch with it, enabling the pins of the stripper to 
penetrate deeper and deeper into the plants until 
the desired degree of penetration has been attained. 
There seems every reason why the perfected machine 
should eventually emanate from a British factory, 
for English flax machinery has always been considered 
the best. Was not the foundation of machine-spinning 
of flax laid by John Kendrew and Thomas Porthouse, 
of Darlington, in 1787? For the manufacturer who 
can introduce a machine for cheaply and expeditiously 
mechanically spinning the flax to be grown in the 
Near East there is a fortune waiting. 

There are yet other openings in Greece and Mace- 
donia for such supplies as flour mills, oil mills, and 
other small industrial plants. Again, there is a 
want of sewing machines, especially since the large 
import of the German-made article has been arrested. 
The Greek women are very industrious, and even 
in the poorest dwellings a machine of this kind is 
often to be seen. Hitherto the sale has been very 
promising, and with systematic encouragement the 
people would undoubtedly largely increase their 
purchases. In the city of Patras there are at present 
five general agencies for as many foreign firms, and 
each of them has a sub-agency in the large and small 
towns of the interior. The Germans for long held a 
strong position in supplying the market. Two of the 
several Teutonic agencies established—until the war 
stopped their energies—had successfully conducted 
sewing schools in their places of business. They also 
employed teachers in sewing at their own expense, 
the schools being, of course, merely part of the clever 
advertising scheme that most German industries 
adopt. As has been said, sewing machines are very 
popular, but the best type to export is a convertible 
one, 7.e., to be run by hand or treadle, and furnished 
with or without a stand. The selling prices of such 
machines vary between £4 and £12; the German 
machines which have hitherto sold well, such as the 
Koéhler, the Nothmann and the Afrana, being 
obtainable at or under these figures.. Strangely 
enough, while German manufacturers have sold more 
complete machines than have the British, the latter 
have largely surpassed the former in regard to the 
supply of parts. Thus, before the war, while the 
Germans sold complete machines worth £9400, 
we disposed of only £900 worth; on the other hand, 
to Germany’s total of £5600 for sewing machines with, 
stands or for working by motor we were enabled to 
show a sale of £18,300 for machines and parts thereof. 


Pumps 


In regard to the greater part of the pumps and 
pumping machinery introduced into Greece and 
Turkey-in- Asia, as gleaned froma survey of the stock- 
in-trade at most of the stores, it may be said to 
consist of oil engines with centrifugal pumps for 
irrigation. Upon some of the rivers many of these 
plants may be seen at work. I have come across them 
in considerable numbers on the banks of the Tigris, 
there being just before the war broke out over 400 
registered as having been erected and at work. There 
is a demand for engines of a larger size, which have 
been found more economical in working. The greater 
number of such machines have been of British manu- 
facture, and in view of our present position in Bagh- 
dad there is every reason to anticipate not alone a 
conservation of our imverests but a wide extension. 
As has been pointed out in a recent issue of THE 
ENGINEER, a wide-reaching system of irrigation canals 
and distributories is likely to be undertaken by the 
Government. The market for mechanical pumps 
should, therefore, be a very attractive one. In 
connection with meeting requirements, it may be well 
to recall the observation of an authority, who, having 
lived in the Near East for many years, has an intimate 
knowledge of local requirements. Speaking of the 
best class of engine to select, he says :—‘‘ I have found 
out that rotary pumps in this country have proved a 
failure owing to the rotary brass inside getting worn 
out, so that in a very short while the pump ceases 
to draw water. Centrifugal pumps require too much 
power to return satisfactory results, and this means, of 
course, that they involve greater expense. The most 
successful pumps used here are ordinary small hand 
pumps fitted with long handles and stroke, and pro- 

. vided with buckets from 3in. to 4in. in diameter. 
So far as large sized pumps are in question, we use 
horizontal double plunger acting pumps for shallow 
wells, also three-throw deep well pumps; we are not 
dependent on foreign makes, for both kinds are made 
Jocally, in various sizes, capable of drawing from 
6000 to 20,000 gallons of water per hour. If British 


AND Pumpinc MACHINERY. 


manufacturers could put upon the market & pump 
of this kind at a really moderate figure, there would 
be an enormous demand. Up till now all such 
machines have been placed at too high a selling figure. 
The only attractive pump answering to our require- 


| Salonica, 3 per cent. 


weather.” 
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ments is a German-made article to be obtained at a 
Teutonic store in Jaffa.” - 


TRONMONGERY. 


Greece and the Near East generally are large 
consumers of all kinds of ironmongery, such as horse- 
shoe nails, nails with rosette shaped heads, wire tacks, 
screws, bolts, rivets, nuts, washers, insulator supports, 
&ec. &c., and hitherto the export trade in such goods 
has been equally shared between British and German 
manufacturers. If anything, there has been a pre- 
ference shown for the Teutonic article, principally 
on account of the attractive manner in which it is 
packed and displayed. Of late, both the Dutch and 
the North Americans have made efforts to supply the 
markets ; but very little headway had been made up 
to the outbreak of the war. Wire nails are imported 
in small bags weighing 20 kilos., five of which are 
packed in a large sack. The Salonica market is a 
specially good one to cultivate. The prices paid are 
normally between 7s. 6d. and 8s. 1ld. per ewt., c.i.f. 
discount for cash against 
documents. There is a considerable and regular 
demand for the cheaper kinds of door bolts, cornice 
serews, &c. &c. 





BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 
No. I. 
LEGISLATION. 


THE first legislative connection between the railways 
and the naval and military authorities arose out of a 
recommendation of a committee, appointed in 1839 
and re-appointed in 1840, to inquire into the State of 
Communication by Railways, that the obligation 
to provide “‘ wagons, trains, carts and cars”’ for the 
conveyance of the military, as provided for in the 
Mutiny Act, be extended to obtain railway conveyance 
on payment of a reasonable sum in consideration of 
the accommodation required. As a result Section 
20 of the Regulation of Railways Act, 1842, was in- 
troduced to secure this right at such prices or upon 
such conditions as may from time to time be 
contracted for between the Secretary of State and 
such railway companies. 

It will be noticed that exact terms were not laid 
down in the Act and, possibly for this reason the 
subject was further considered by another select com- 
mittee—that appointed in 1844. To this committee, 
General Sir J. W. Gordon, the Quartermaster-General, 
testified that there had been many movements of 
troops by railway, all of which had been carried out 
without an accident or complaint ; “a statement he 
could not make as to any other form of transport.” 
His only request was that the men should be covered 
in. The sequel to this report was Section 12 of the 
Regulation of Railways Act, 1844, which specified “ that 
officers were to be conveyed in first-class carriages 
at twopence per mile, and men at one penny per mile 
in carriages provided with seats, with sufficient space 
for the reasonable accommodation for the person 
conveyed and which shall be protected from the 
By the Army Reserve Act, 1867, 30 and 
31 Vic.,c. 110, Section 16, the provisions of the fore- 
going Acts were extended to the Army Reserve. 

The next piece of legislation as to railways and the 

military authorities was contained in Section 16 of the 
Regulation of the Forces Act, 1871—34 and 35 Vic.. 
c. 86—better known as the Cardwell Act for the Aboli- 
tion of Purchase in the Army. There are three 
liar features about this clause beyond the strange 
fact that such important powers should have been 
buried in an Act having, for its main object, quite 
different p These peculiar features are: (1) 
The object of the clause, (2) its origin, and (3) the 
ignorance that has prevailed as to its existence. 
In no speech made on the Bill when before Parlia- 
ment can any explanation be found as to the purpose 
or origin of the clause. As the Franco-Prussian 
War was just over it might be thought that therein 
the inspiration lay. This can, however, hardly have 
been the case, seeing that the French railways belonged 
to the State and had not, therefore, to be taken over. 
Moreover, as will be seen directly, there is fairly con- 
clusive evidence that the clause was the result of 
incidents in the American Civil War. It, however, 
remains strange that no one asked any question in 
Parliament as to the origin and intention of the clause. 
The only reference to the matter was an amendment 
that the plant of a railway might be taken without 
control of the railway itself being assumed. It is also 
fair to conclude, another remarkable feature, that the 
clause was not drafted in that department of the 
Government, i.e., the Board of Trade, which deals with 
railway matters, as throughout the word “ railroads ”’ 
was used and not the English term “ railway.” 

Another strange point about this piece of legislation 
was the general ignorance that it was in existence. 
[t would seem almost natural that the passing of an 
Act, in which such wide powers as to taking over the 
railways were given to the Government, would have 
been referred to at the half-yearly meetings of the 
railway companies. Search has failed to indicate 
any such reference, nor was the subject mentioned in 





any of the papers devoted to the interests of railways. 
Equally remarkable is it that such an authority as 
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the late Sir George Findlay should, apparently, be 
unaware of the Act. In a paper “ On the Transport 
of Troops by Rail within the United Kingdom,” 
read before the Royal United Service Institution on 
June 20th, 1890, Lord Wolseley in the chair, Sir 
George referred to what should be done in the event, of 
invasion being threatened, and quoted the National 
Defence Act, 1888, as empowering the Secretary of 
State to make whatever demands on the railways were 
necessary, but he did not mention the Cardwell Act, 


The clause in question runs -— 

When Her Majesty, by Order in Council, declares 
that an emergency has arisen in which it is expedient 
for the public service that Her Majesty’s Govern. 
ment should have control over the railroads of the 
United Kingdom, or any of them, the Secretary of 
State may, by warrant under his hand, empow:r 
any person or persons named in such warrant to 
take possession in the name or on behalf of Her 
Majesty of any railroad in the United Kingdom and 
of the plant belonging thereto, or of any part thereof 
and may take possession of any plant without 
taking possession of. the railroad itself, and to usé 
the same for Her Majesty’s service at such times 
and in such manner as the Secretary of State may 
direct; and the directors,. officers, and servant. 
of any such railroad shall obey the directions of the 
Secretary of State as to the user of such railroad or 
plant as aforesaid for Her Majesty’s service. 

Any warrant granted by the said Secretary of 
State in. pursuance of this section shall remain 
in force for one week only, but may be renewed from 
week to week so long as, in the opinion of the said 
Secretary of State, the emergency continues. 

There shall be paid to any person or body of 
persons whose railroad or plant may be taken 
possession of in pursuance of this section, out of 
the moneys to be provided by Parliament, such full 
compensation for any loss or injury they may have 
sustained by the exercise of the powers of the 
Secretary of State under this section as may be 
agreed upon between the Secretary of State and the 
said person or body of persons, or in the case of 
difference may be settled by arbitration in manner 
provided by ** The Land Clauses Consolidation Act, 
1845.” 

Where any. railroad or plant is taken possession 
of in the name or on behalf of Her Majesty in pur- 
suance of this section all contracts and engagements 
between the person or body of persons whose rail- 
road is so taken possession of and the directors, 
officers and servants of such person or body of 
persons, or between such person or body of persons 
and any other persons in relation to the working or 
maintenance ‘of the railroad. or in relation to the 
supply or working of the plant of such railroad, 
which would, if such possession had not been 
taken, have been enforceable by or against the said 
person or body of persons, shall during the con- 
tinuance of such possession be enforceable by o1 
against Her Majesty. 

For the purpose of this section “ railroad” 
shall include any tramway, whether worked by 
animal or mechanical power, or partly in one way 
and partly iu the other, and, any stations, works 
or accommodation belonging or required in the 
working of such railroad or tramway. 

“ Plant ’’ shall include any engines, roilling-stock, 

horses or other animal or mechanical power, and 
all things necessary for the proper working of a 
railroad or tramway which are not included in the 
word “ railroad.” 
In view of the suggestion made above that the 
section just quoted was a result of incidents in the 
American Civil War, it may be interesting to give 
at this point the wording of an Act passed by the 
United States Congress in 1862. It was Chapter 
XV. of the 37th Congress and read : 

(1) That the President of the United States, when 
in his judgment the public service requires it, 
be, and he is hereby. authorised to take possession 
of any or al! the telegraph lines in the United 
States, their offices and appurtenances; to take 
possession ot any or all the railroad lines in the United 
States, their rolling-stock, their offices, shops, 
buildings, and all their appendages and appur- 
tenances ; to prescribe rules and regulations for the 
holding, using and maintaining of the aforesaid 
telegraph and railroad lines, and to extend, repair 

’ and complete the same, in the manner most condu- 
cive to the safety and interest of the Government ; 
to place under military control all the officers, 
agents and employees belonging to the telegraph 
and railroad lines thus taken possession of by the 

President, so that they.shall be considered as a 

post-road and a part of the military establishment 

of the United States, subject to all the restrictions 
imposed by the rules and articles of war. 

There were other sections in the Act, but the first 
is the main one of interest. Two matters in that 
section call for remark. The first is the phrase “‘ they 
shall be considered as @ post-road.”” The meaning 
of this proviso will be understood when it is observed 
that Clause 7 of Section 8 of the Constitution of the 
United States provided that Congress should have 
power “To establish post-offices and post-roads.” 
The other point is that it may occur to some to ask : 
Why this Act, so fitting to the conditions, did not allow 
President Wilson to take over the railroads, and why 
he had, in spite of its existence, to get the powers 
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which were granted to him in August, 1916? The | traffic. Sub-section (6) said that the railway company 
explanation lies in Section 5 of the Act of 1862, which | was to be paid ‘‘ such reasonable remuneration as may 
said ‘the provisions of this Act so far as it relates | be agreed upon, or, in default of agreement, may 
to the operating and using such railroads and tele- | be determined by arbitration.’’ Section 7 of the Act 
raphs shall not be in force any longer than is necessary | extended the clauses of the Army Act as to the hire 
for the suppression of the rebellion.” With the end | of carriages, animals and vessels to their compulsory 
of the rebellion the control of the railroads and | purchase. : 
telegraphs automatically ceased ; in fact the Act was| It will be noticed that the Act of 1889 provided for 
never formally repealed. | payment to the railway company of “ reasonable 
After thus comparing the wording of the American | remuneration,” but the Act of 1871, under which the 
Act of 1862 with Section 16 of our Act of 1871, it | railways are to-day controlled, named “full com- 
is clear that the latter was based on the American | pensation.” 
example. | The last legislative item to be noticed is to ba] 
The next phase in the history of legislative action | found on page 2163 of the London Gazette of March 
as to the relations between railways and the naval | 20th, 1908. Then it was stated that an Order in 
and military authorities is found in the Army Act,! Council was made on the preceding day extending | 
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Figs. 19 and 20—CARBURETTER FOR MAYBACH AERO-ENGINE 


1881—44 and 45 Vic., c. 58—wherein in sections 112- | the powers conferred, by the Acts of 1842, 1844, and 
117 provision was made for the impressment, in | 1888, on the militia tomembers of the Territorial Force. 
time of emergency, of carriages, animals and vessels It only remains to be added that on the declaration 
for the conveyance of military. Whilst this clause | of war on August 4th, 1914, the following notice was 
aimed mainly at the property of private individuals, | issued : 

it must be remembered that railway companies are 
owners of “ carriages, animals and vessels.”’ 

The Cheap Trains Act, 1883—46 and 47 Vic. ec. 34— 
made @ very important change in these relations, 
as it fixed the prices to be paid for the conveyance 
of members of the naval and military branches or 
the police. These persons, if in parties of less than 
150, were to be carried at three-fourths the ordinary 
rate; if over 150, then at three fourths for 150 and 
one-half for the remainder. 


War Office, August 4th. 

An Order in Council has been made under section 
16 of the Regulation of the Forces Act, 1871, 
declaring that it is expedient that the Government 
should have control over the railways in Great 
Britain. This control will be exercised through an 
Executive Committee composed of general managers 
of railways which has been formed for some time, 
and has prepared plans with a view to facilitating 








the working of these provisions of the Act. 


Then came the National Defence Act, 1888, which Although the railway facilities for other than 


THE 300 HORSE-POWER MAYBACE AERO- 
ENGINE. 
No, I0.* 


& Carburetters.—The two carburetters with which the 
engine is fitted are designed and arranged similarly to 
those found in the Zeppelin-Maybach engines. Many 
of the details have, however, been modified. As 
before, the carburetters are designed to dispense with 
the use of a float chamber, and to work in conjunction 
with a petrol pump system. Their construction is 
illustrated in Figs. 19 and 20, while their method of 
working will be understood from the diagram, Fig. 21. 
The body of each carburetter is an aluminium 


casting formed with a water jacket, and is bolted to 





one of the end cylinders of the engine, so_that its 
water passages communicate with those of the 
cylinder head. In the centre of the body—see Fig. 
20—a rotary barrel-type throttle valve is mounted, 
which opens on one side to the curved passage leading 
to the induction pipg, and on the other to the mixing 
chamber above the jet. The main air supply is taken 
in through a passage cast in the body directly below 
the throttle valve, while the extra air supply is 
received by way of an orifice situated to the right in 
Fig. 20, controlled by a guillotine shutter. These 
two air inlets are shown at L and N respectively in 
Fig. 21. The throttles of both carburetters are 
connected so as to operate together. Further the 
throttle of each carburetter is interconnected with 
the guillotine shutter K controlling the extra air 
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Fig. 31—DIAGRAM OF CARBURETTER 


Naval and Military purposes may for some time be | 


was a very important piece of legislation. This 
somewhat restricted, the effect of thé use of the | 


Act—51 and 52 Vic., c. 31—was designed, as Mr. E. 


Stanhope explained in a memorandum he circulated 
when introducing the Billon May 3rd, 1888, as regards 
the railway portion, “‘ to enable the Queen, whenever | 
the militia is ordered to be embodied, to order that 
naval and military traffic shall have precedence over 
other traffic on a railway without the Secretary of 
State being obliged to take the extreme step of taking 
possession of the railway ”’ (under the Act of 1871). 


powers under the Act will be to co-ordinate the | 
demands on ‘the railways of the civil community | 
with those necessary to meet the special requirements | 
of the Naval and Military authorities. 

More normal conditions will, in due course, be 
restored, and it is hoped that the public will 
recognise the necessity for the special conditions, | 
and will, in the general interest, accommodate | 
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Fig. 22—INDUCTION PIPE 


inlet, and with a rotatable cover P regulating the size 
of the petrol jet H. 

Referring to Fig. 21, the carburetter is seen to 
consist of an upper vessel A supplied with fuel from 
the petrol pump by way of the connection at B. 


| The fuel level in this vessel is maintained constant 


by means of an overflow pipe C, which conducts the 
surplus petrol back to the main tank. At F an air 
vent, fitted with a baffle plate, is provided. The fuel 
in the vessel A, passing the sieve M, flows down the 


Sub-section (2) of Section 4 ordered a company when themselves to the inconvenience involved. pipe E into the vessel D, whence it is sucked through 
& warrant was issued by a Secretary of State or the| The Order did not apply to Ireland, and the Irish | the orifice H into the induction pipe. Any fuel 
Admiralty, to receive and forward such traffic as | railways remained in the possession of the respective | supplied to the vessel D, surplus to that withdrawn 
may be specified in the warrant in priority to any other | Irish companies. “No. IL. appeared September 6th, cin 
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through the orifice H, overflows and joins the surplus 
petrol descending the pipe C. 


——> 


| Engine Tests—The engine, after being slightly Manchester on a 5-ton Buckton machine reading to pounds, Five 


In the top of the repaired, was coupled to a Heenan and Froude 


determinations were made, and these were, in every ca; e, 
concordant within one per cent. : the mean of the five-was taken 


vessel D—see Fig. 20—a main and a pilot jet orifice ' dynamometer and tested for power and consumption. as the actual breaking load, and was converted into tons per 


are drilled. These orifices are controlled by an 
excentrically mounted cap P, which is rotatable, and 
which, as already stated, is interconnected with the 
throttle valve and the guillotine shutter. At Ga 
connection is provided whereby the vessel A may be 
coupled through a hand pump with the main fuel 
tank. In the engine examined, however, this con- 
nection was plugged up. 
When the engine is running slowly the passage 
through the throttle valve to the induction pipe and 
the passage L for the main air supply are slightly open, 
while the guillotine K completely closes the extra air 
inlet N. In this condition the small pilot jet orifice 
only is uncovered by the cap P. As the throttle is 
opened, the air passages L and N also open up, and 
the area of the jet orifice increases until the latter is 
fully open. This point represents the opening for 
maximum power at ground level. If the throttle is 
opened still further the jet area does not alter, but 
the extra air inlet does, and the air supply inereases 
out of all proportion to the fuel supply. In this way 
a simple form of altitude control is obtained. 
The carburetter has been tested for the usual 
characteristics. It is found to give practically a 
constant mixture over a large air speed range, and to 
yield a good throttle curve, showing at first an excess 
of petrol, which should give good acceleration, and a 
fair range, downwards from full throttle, of weak 
mixture suitable for cruising. On the other hand, 
the resistance is very high, being about nine times as 
great as that of a Claudel-Hobson carburetter for an 
engine of about the same power. The carburetter is 
further open to criticism on the grounds of its weight, 
the fact that the air is taken in through its moving 
parts thereby rendering it liable to stick by the 
ingress of dust, the complexity of its parts—there are 
four universal ball joints and two sliding blocks in its 
design—and the great care obviously required to 
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Fig. 23—BAND CLIP 


adjust it in the first instance, and to keep it adjusted 
subsequently against wear. 

Induction Pipe—The induction pipe is cast in 
aluminium, and is made in two parts joined at the 
middle, at which point, as shown in Fig. 22, there is 
situated a cast aluminium baffle plate formed with a 
20 mm. hole at its centre for the purpose presumably 
of equalising the gas supply between the two sets of 
cylinders. The baftie casting is interposed between 
the ends of the induction pipe halves, and is united 
thereto by short rubber connections and band clips. 
These clips are now extensively used in* German 
aero-engines on the induction and water-pipe joints. 
Their ingenious construction is illustrated in Fig. 23. 
They consist of thin strips of annealed spring steel, 
one end of which is first bent over the bottom of the 
connecting link. The band is then wound twice 
round the pipe, and its free end bent over slightly, 
inserted in a slot in the side of the bolt passing through 
the eyes of the connecting link. On screwing up this 
bolt. the band is tightened, and, owing to the position 
and shape of the Jink remains fixed in position. 

Petrol Pump —The petrol pump feeding the upper 
vessels of the two carburetters is illustrated in Fig. 24, 
It is driven directly at half the engine speed off the end 
of the main oil pump spindle. The construction is 
quite simple and obvious from the engraving. The 
delivery valves, above the reciprocating plunger, are 
acted upon by small brass wire coil springs. The 
suction valves, below, are without springs, and are 
fed by the same supply pipe. The body of the pump 
is a gun-metal casting with a detachable cover plate, 
secured by six set screws, fixed below the crank 
chamber. This chamber is filled with oil under 
pressure, being connected by a pipe, entering the top, 

with the main oil lead of the lubrication system. 
The main petrol tank is believed to be fitted with a 
float regulator ; this tank was completely destroyed 


| The following results were obtained :— 
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Fig. 242—PETROL PUMP 


An hour's duration test at normal speed-—-140¢ 
r.p.m.—yielded the following results : 


ee ee a 
Petrol, gallons see Us. Tee fae ee 
Oil, pints. . Le 4 


Oil pressure, Ib. /sq. in. TR Pee 
Water temperature, inlet 57 deg. Cent. 
ma ; outlet .. 68 deg. Cent. 
Oil temperature ee 67 deg. Cent. 
At speeds below 900 r.p.m. 
unsteady. 


the running was 








INSTITUTE OF METALS. 
No. I. 


THE autumn meeting of the Institute of Metals 
was held in the rooms of the Chemical Society, 
Burlington House, on Tuesday and Wednesday last, 
under the presidency of Prof. H. C. H. Carpenter. 
Ten papers were down for reading and discussion 
at the three sessions into which the meeting was 
divided. Two of these contributions, those by Mr. 
W. E. Alkins, on “The Effect of Progressive Cold Work 
upon the Tensile Properties of Pure Copper,” and by 
Prof. W. A. Edwards, on “ The Resistance of Metals to 
Penetration under Impact,” were on the agenda for the 
first session. A particularly warm welcome was 
accorded to the account of his original work, of which 
an abstract appears below, given by Mr. Alkins, who 
is a student member from Manchester. 


EFFECT OF COLD WORK ON COPPER. 
By W. E. ALKINS, B.Sc., Student Member (Manchester). 
INTRODUCTION. 


Few, if any, attempts have hitherto been made to discover 
whether any quantitative relationship exists between the amount 
of cold work done upon the metal and the magnitude of the 
change in its properties. In the present paper an account 
is given of an inquiry into the change in tensile strength of 
copper in the form of wire, as it is ——— hardened by 
cold drawing in the ordinary way. Copper was chosen as the 
experimental material for three reasons: (1) It appeared to 
afford an example of a simple metallic system, which undergoes 
no definite thermal change between its melting point and the 
ordinary temperature ; (2) it shows the hardening by plastic 
deformation very well : thus, its tensile strength may be doubled 
by hard-drawing, and the metal will not yet show any indication 
that it is overdrawn; finally, (3) through the generosity of 
Mr. M. A. Bolton, of Messrs. Thomas Bolton and Sons, Limited, 
Oakamoor, it was most readily obtainable by the author of 
sufficient purity and in the required form. 


EXPERIMENTAL. 


Drawing the Metal.—A billet of copper was cast and hot 
rolled to */,gin. diameter in the ordinary way. After rolling, the 
bolt was annealed for four hours at about 600 deg. C. to ensure 
the complete removal of stresses inside the metal, and allowed 
to cool slowly. It was then pickled in sulphuric acid to remove 
oxide scale, and was cold-drawn by light draughts down to 0.040in. 
(one twenty-fifth, No. 19 S.W.G.) without any further annealing. 
From the Bolt after pickling and from the wire after each draught 
& few feet were scrap’ from the end, and three 2ft. lengths 
were cut for testing. The successive draughts corresponded to the 
successive sizes of the Imperial Wire Gauge, from No. 000000 
down to No. 19, i.e. 25 draughts in all. 





in the captured machine. 


square inch. 
Results.—The results are plotted against diameter jn 


Speed, r.p.m. .. 1200 .. 1300 .. .1400 .. 1500 pig 1, 
BLP oe 258 |. 279 .. 294.5 .. 304-5) 

eM.E.P..Ib... 120.5 5. 120.3 5. 18 .. 113.9 amas 
Petrol, pints/B.H.P. hour .53 .. 52.1526... 545 Gunanat Remancs. 


While the experimental results give a smooth curve for the 
tensile strength against diameter or sectional area, they at the 
same time show conclusively that the effect of a certain amount 
of cold work at any stage is intimately connected with the 
previous history of the metal. Thus, there is one stage in the 
drawing at which a reduction of area of almost 10 per cent, 
(from 0,372in. to 0.348in. diameter) is accompanied by 
no change in tensile strength. 

From the curve reproduced it appears that in the drawing of 
copper the phenomena which present themselves are not of that 
simple nature which the amorphous theory would lead us to 
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expect. That theory regards the process as continuous, 1n 
that further cold work always produces more amorphous materia! 
and gives, therefore, increased hardness. Yet it will be seen 
from the kink in the curve that, over a limited range, reduction 
in area by cold work is accompanied by no change in tensile 
strength—and of this the amorphous theory, as at present 
interpreted, offers no explanation. It appears legitimate, in 
the absence of quantitative data, to assume that the amount of 
cold work actually performed on a metal during drawing ix 
measured by the decrease in cross-sectional area ; granting this 
assumption, we are forced to the conclusion that two distinct 
changes occur during the hard-drawing of copper. 

The variation of several other physical properties of the 
metal as it was drawn down was investigated, and such varied 
propertiesas density, elongation—both general and at fracture- 
scleroscope hardness, and so on, were all found to change in a 
similar way to tensilestrength. Thus, forexample, the density 
becomes constant over a limited range at 8.889, which corres- 
ponds to the specific volume 0.11251, the values for the annealed 
bolt being 8.9165 and 0.11214 respectively. In the case of every 
property investigated analogous results were obtained. It is 
intended that a full account of this and of further work shall 
form the subject of a subsequent paper. 

As a tentative explanation of the results recorded in the 
preceding pages, it is suggested that : 

When copper is subjected to cold work by drawing through 
dies, the first change which occurs is allotropic in nature ; after 
this change is complete, i.e. presumably, when the whole of the 
metal has undergone transformation, a second change sets in, 
which may be regarded either as allotropic or as explicable on 
the lines of the amorphous theory ; of the two possibilities, the 
latter appears to be the more probable. 


Dr. W. Rosenhain seid that the paper put an import- 
ant new fact on record as to the discontinuity in the 
properties of cold drawn copper. He suggested that 
the effect observed might be due to the influence of 
the oxygen content in the form of cuprous oxide, and 
that the break in the curve was typical of the behaviour 
of a duplex substance rather than a pure metal. 
The author had dealt with the subject with such 
clearness and precision that it could not possibly be 
ignored. 

Prof. Thomas Turner agreed that the evidence of 
the discontinuity in the curve of tensile strength of 
the copper was quite conclusive. The practical 
effect of the treatment to which the metal had been 
subjected had been known for some years, and the 
scientific investigation undértaken by Mr. Alkins 
raised the question whether other metals were similarly 
affected. The facts put on record by the author 
opened up a wide field of investigation. 

Prof. C. A. Edwards, who spoke from intimate 
knowledge of the work of the author, referred to 
further investigations on the same lines which were 
now in progress, and which were even more important 
than those dealt with in the paper. Manufacturers 
and consumers, hé said, would be particularly inter- 
ested in Mr. Alkins’ work, and with these new facts 
before therm it seemed to him that any manufacturer, 
if he were so minded, could easily hoodwinx inspectors | 
who were not familiar with this new development. 
Various explanations of the phenomena had been 
put forward, all of which deserved consideration. It 
seemed to him that it was quite possible the work done 
upon the metal in cold drawing was quite different, 





Tests.--The tensile strength of the wires was determined in 
the Whitworth Laboratories of the Victoria University of 


for example. from that put upon it by hammering. 
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— 
Mr. F. Johnson asked if it would be possible 
for the author to give figures for the elastic limit 
and yield point as well as the tensile strength. These 
values would, he believed, go to confirm the theory 
ut forward by the author. It would also be of 
interest if experiments could be carried out on rolled 
as well as drawn metal. With regard to the suggested 
influence Of the cuprous oxide eutectic, he did not 
think that under the conditions of the experimental 
work it had much effect, but it would be a great 
advantage if the author could obtain a hillet free 
from all impurities and repeat his experiments. 

In his reply to the points raised, the author said his 
main intention in putting forward a_ tentative 
explanation of the facts recorded wag to cail attention 
to the complexity of the problem, and he might 
add that the degree of complexity had been increased 
py the further work on the subject in which he was 
now engaged. He was free to admit that the explana- 
tion put forward in the paper would not cover the 
whole of the facts. He had been led to undertake 
the investigation owing to difficulties which had 
arisen in bronze wire-drawing from the brittleness 
which occurred at a certain stage ; but had judged it 
preferable in the first place to deal with a simple 
metal rather than a duplex structure such as bronze. 
He had been unable to find any previous research 
as to the effect of progressive cold work. It seemed 
obvious, as Prof. Edwards had pointed out, that the 
kind of work to which the material was subjected 
led. to different effects. He would endeavour to 
obtain results for elastic limit and yield point, and 
he agreed that experiments on rolled metal were 
desirable. It was a simple matter to get a billet 
without oxygen, but it was quite another problem 
to get it down in that state to wire, as oxygen was 
rolled into it at every stage of the process. 

Dr. Carpenter, in moving a vote of thanks to the 
author, said a brochure had just been received from 
the Bureau of Standards at Washington which 
dealt with the physical properties of copper. He had 
referred to the section of that report dealing with the 
influence of cold work on the tensile strength of the 
metal, but none of the curves published gave any 
indication of the discovery made by Mr. Alkins. 
That was good evidence that he had brought forward 
something quite new. : 

Prof. Edwards then gave a brief summary of his 
paper, which included a note on the hardness of solid 
elements as « periodic function of their atomic 
weights. 

Prof. Turner commented on the importance of 
reinforcing static by dynamic tests for hardness. 
The question was one of great complexity, and what 
had been done up to the present could only be regarded 
as preliminary work. It was not merely a question 
of the number of pounds of energy used, but a question 
of the speed of operation of the test. It was extremely 
interesting to find that tin, cadmium, and some other 
metals were harder under impact tests, but it was 
too early to put forward explanations of this fact. 
It was broadly true of metals in common use that the 
hardening varied inversely as the atomic volume. 
The whole subject was of great practical importance. 

Dr. W. H. Hatfield said the development now made 
would be extremely useful in the determination of 
the hardening of metals at high temperatures. 

Mr. A. S. Barnes referred to a number of experi- 
ments on non-crystalline brittle material, such as 
clays, flint, and pitch, which were subjected to impact 
or pressure applied by a steel sphere. The results 
showed considerable divergence from the accepted 
views on the angle of maximum shear, and suggested 
that the resistance of -materials to stress was 
subject to several disturbing factors, the effect of 
which were at present unknown. He thought that 
Prof. Edwards had shown great discretion in refrain- 
ing from putting forward his experimental résults 
as the basis of a standard, test of hardness. 

Mr. Cosmo Johns was interested in the fact that 
the author had taken the absolute melting points 
of metals as one of his constants. Evidence was 
accumulating as to the importance of the melting 
point. The most striking of the many results dis- 
closed were those for tin, cadmium, zine and iron. 
One was left wondering which of the various methods 
measured true hardness. Shore measured elastic 
limit, whereas Brinell measured density. The explana- 
tion jof the various difficulties, which had been 
experienced was that the tests did not record true 
hardness, but properties which ran parallel with 
hardness. The author might be able to measure true 
hardness if he would modify his method and use a 
diamond point. 


Sir Henry *Fowler belicved that the new method 
would give good results with aluminium, and other 
alloys used in aeronautical work. What Prof. 
Edwards was doing ought to throw considerable 
light on the bearing metals used in turbine bearings 
and other metals used in high-speed machinery at 
high temperatures. 

Dr. Rosenhain referred to the anomalous values 
obtained for tin, zinc, cadmium, and iron. It had been 
Suggested that the twinning properties of these metals 
might be the clue to an explanation, but as he under- 
stood that no such abnormal’ figures were obtained 
for other metals which possessed twinning character- 
istics that theory could not stand. The connection 
between hardness and the melting point was very 
important and a great deal of theoretical research had 





been carried out as to the connections between 
melting points and general physical properties. 

Dr. Smith said that the author had put forward 
for the first time a view of hardness which indicated 
its parallelism with other physical properties, which are 
admittedly periodic functions of their atomic weight, 
This parallelism was closer in the case of absolute 
melting points than atomic volume, which was an 
important point to have established. A relationship 
of the kind now accepted was first suggested by 
Robert Austen many years ago. 

Prof. Edwards, who will reply fully to the dis- 
cussion in writing, said that his melting point figures 
were mainly taken from the tables of Dr. Burgess. 
The discussion had largely turned on what quality 
was being measured, and it seemed to him that it 
would be better to say. that what was being 
measured was the resistance of the metal to the 
pressure of a ball into the metal. The figures so 
obtained had no obvious relation to the abrasive 
hardness. He believed that the Shore, the Brinell, 
and his own method of testing could be brought to 
@ common basis. 





ELECTRIC WELDING IN SHIPBUILDING. 





Repvuction of time and labour in shipbuilding by the 
use of electric welding as a substitute for riveting is being 
made the subject of experiment at an American yard, a 
full-sized hull being built for this purpose. The cost of the 
process alone will not effect much saving, but there would 
be a saving in template making, marking, punching, and 
fitting the plates together so that the holes will match. 
Also in the cost of shipping plates from the mill to the 
fabricating shop, and thence to the yard, in cases where the 
shop and yard are separate. It is estimated that on a 
10,000-ton ship there may be a saving of a month in time 
and £20,000 in cost. The hull will be assembled rapidly 
by spot welding, making an enclosed structure in which 
men may work in any weather. These spot welds would 
be about 10in. apart, made with a yokeriveter of 5}ft. gap, 
slung from a crane. With the parts thus assembled and 
held together, are welding will be employed to close all 
seams, making the structure strong and water-tight. A 
considerable reduction in weight of steel will result from the 
omission of rivets. In the test hull about 25 par cent. of 
the work will be riveted and 75 per cent. welded for a 
comparison of results. The tests will be made by filling 
the hull with water, shifting the supports beneath it, and 
then noting the deflections and distortion, and measuring 
the stresses by means of strain gauges. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





HIGH-PRESSURE STEAM.” 


Srr,—Mr. Riekie says my quarrel is not with the quality of 
the fuid in the cylinder of a locomotive but with the method of 
using it. 

The cause of all the trouble is, however, that no one can tell 
the quality of the fluid in an actual cylinder, if the caleulations 
are based upon the accepted steam tables, owing to the missing 
quantity and the necessity of accepting the liquefaction theory 
if the work produced is to be accounted for. 

Consequently, no one can tell the best methods of using the 
fluid. ; 

But, if the calculations are based upon my two formulas, then 
it is possible to tell the quality of the fluid in an actual cylinder, 
because the missing quantity is found to be a mathematical 
error, due to the calculations being based upon inaccurate 
volume values, and the liquefaction theory is found to be simply 
a mathematical myth due to the calculations being based upon 
inaccurate volume values and inaccurate total heat values. 

Why the accepted total heat and volume values are inaccurate 
is because Regnault did not distinguish, like James Watt, between 
the latent heat of steam and the heat latent in mixtures of steam 
and water. 

The following conclusions have been arrived at by using my 
two formulas to analyse a large number of cards off different 
types of engines. 

Unless the quality of the fluid is improved, hardly any 
advantage is gained by increasing the cylinder volumes. 

Provided that all the conditions are absolutely the same, 
it is immaterial whether one works single or compound. 

Why some engineers have arrived at the conclusion that single 
working is best, and some that compound working is best, is 
because the conditions have varied in a way which they have 
been unable to realise, owing to the steam tables not applying 
to steam which is steam. 

Attention must be drawn to the following facts :— 

Mr. Bowden Smith,. basing his statement upon the accepted 
steam tables, says that a gas is present in the steam space if 
the boiler pressure is between 800 Ib. and 1000 Ib. I say it is 
not a gas, because the latent heat of steam which is steam is a 
constant. 

Mr. Riekie produced a pressure of 800 Ib. to 1000 Ib. in 
his Serpollet boiler, and he says that that which was present 
was not a gas. 

Frank B. ASPINALL. 

Blackheath, S.E., September 3rd. 





THE FUTURE FOR ‘ENGINEERS IN INDIA, 


Srr,—It may interest some of your readers who have business 
relations with India, or those who are considering the question 
of finding suitable occupation for young ‘engineers, and have 
thoughts of this country, to know in what manner the coming 
political changes are likely to. affect them. 

I refer more particularly to the Montagu-Chelmsford reform 
proposals, lately published, taken in conjunction with the 
changes I have witnessed during ten years’ residence in India. . 





My remarks are confined entirely to the prospects of young 
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English engineers who think of taking Government service in 
India, and not to criticism of the policy on which the coming 
changes are based. : 

The last ten years have witnessed a steady increase in the 
number of Indians employed by the Indian Public Works 
Department, as engi s in all branch railways, buildings 
and roads, irrigation, mechanical and electrical services. 

The new reforms promise to Indians a still larger share in 
these Departments, and in a few years it is probable that more 
than one-half the superior posts will be occupied by Indians. — 
The engineering establishment maintained by Government is 
not divided into two cadres ; thus all young Englishmen coming 
té India in future are liable to be subordinate to Indians for a 
part of their service, and those who, by reason of ill-health or 
other causes, fail to make rapid progress in their work, may bo 
obliged to remain, for the rest of their time in India, subordinate 
to the Indian. ; 

I need scarcely add that such a prospect is not encouraging to 
a white man; it may be possible for some to work under alien 
control, but for Englishmen of spirit thesé conditions are bound 
to be most disappointing. : ‘ 
Generally considered, the Indians are not an engineering 
people ; all large works in India have been designed and ted 
under English direction, and it is worthy of note that English 
engineering workshops in India, established by private capital, 
do not employ Indians in superior posts, they find it does not 
pay to do so. British engineering concerns in Calcutta and 
Bombay rarely employ Indians in managing capacities. Bearing 
these facts in mind, it will be well if any Englishman who intends 
to come to India, makes most careful inquiries as to his position 
before committing himself to the service of India. 

It may be thought by many that the salary attached to some 
posts in this country will compensate them for a sacrifice of 
individuality ; but I can state from experience, that the cost of 
living in India has risen so much, that residence under trying 
climatic conditions, combined with the adverse conditions 
already mentioned, will make life in India hardly worth while. 

InpIcus. 








RENEWABLE STAY HEADS. 


Srr,—I note that a patent has been taken out for renewable 
stay heads for locomotive fire-boxes, as described in your issue 
of the 30th ult. It may interest some of your readers to know 
that it was a common practice to fit these in marine boilers 
thirty yearsago, and I have used a good many during recent 
years. FrEepERIcK M. JONES. 


Weymouth, September 7th. 





Srr,—I was very much interested in your correspondent’s 
letter on the above, in your issue of September 6th, and should 
be glad if he would kindly furnish us with a few particulars of 
the renewable “heads in use on the Belfast and County Down 
Railway, ¢.g., it would be interesting to know what is the shape 
and material of the new head, how it is secured in position, and 
what is its behaviour under working conditions, the latter item 


being supplemented by a few actual cases. 
EK. W. Feu. 


Crewe, September 9th. 








DEALING IN SECOND-HAND RAILWAY 
MaTERIAL. 


At the Westminster Police-court on September 4th, before 
Mr. Francis, Charles Read, of Victoria-street, Westminster, was 
summoned at the instance of the Ministry of Munitions (Railway 
Materials Licences Department) for having, between May ist 
last and June 20th, unlawfully, without a permit from the 
Ministry of Munitions, entered into negotiations for the sale of 
war material—namely, second-hand rails—with John Hindley 
Walker, Dale-street, Liverpool, contrary to the Defence of the 
Realm Regulations. Walker was summoned for aiding and 
abetting. ; , 

Sir Archibald Bodkin, prosecuting, said that the object of the 
Regulations was to prevent prices being run up by intermediate 
parties with reference to the sale of war material. These old 
rails were used for national purposes. In the present case the 
rails were owned by a certain firm, and Read contracted to 
purchase 10 tons at £14 10s. per ton, and secured the option for 
buying 150 tons. Instead of re-selling direct to Mr. Taylor, 
representing the North of Ireland Shipbuilding Company, who 
required the rails, he sold them to the defendant Walker at £15 
a ton, who offered them to Mr. Taylor at £17 per ton. To cover 
up the increase of £2 10s. per ton the owners of the rails were 
asked to put on the form on which they applied for the permit 
to sell a higher price than that at which they had sold, so that 
the Control would allow the goods to be delivered to the North 
of Ireland Shipbuilding Company. The proposal was that the 
original owners would receive the money from the company in 
payment, and then ladle out the profit to Read, who m turn 
would share with Walker. ware ‘ 

Mr. Francis said that the Regulations had been infringed in 
a flagrant way. He fined Read £100 and Walker £75, and 
ordered each of the defendants to pay 10 guineas costs. 








Boy Wetrare.—The Boys’ Welfare Association, which has 
been established for the encouragement and assistance of 
employers in promoting the welfare of their young male 
employees, has already made substantial progress, many of 
the principal engineering firms having joined as members, while 
applications or inquiries for particulars of the movement are 
coming in every day. An influential Council has been formed, 
consisting of Sir W. Beardmore, Bart. (W. Beardmore and Co., 
Limited), chairman, Mr. W. H. Allen (W. H. Allen, Son and Co., 
Limited), Sir R. Baden-Powell, K.C.B., K.C.V.O. (Boy Scouts 
Association), Mr. F. 8. Button (A.S.E.), SirG. F. Carter, K.B.E. 
(Cammell Laird and Co., Limited), Sir K. T. Crossley, Bart. 
(Crossley Bros., Limited), Mr. J. Denny (W. Denny Bros., 
Limited), Mr, H. C. Dickson (Halesowen Steel Company,Limited), 
Mr. C. G. Gilbertson (W, Gilbertson and Co., Limited), Major- 
General Sir_E. P. C. Girouard, K.0,M.G., D.S8.0. (Sir W. G. 
Armstrong, Wh‘tworth and Co., Limited), Sir Alexander Gracie, 
K.B.E. (Fairfield Shipbuilding and Engineering Company 
Limited), The Right Hon. J. Hodge, Minister of Pensions, 
Sir G. B. Hunter, K.B.E., D.Sc. (Swan, Hunter and Wigham 
Richardson. Limited), Mr. S. Mavor (Mavor and Coulson, 
Limited), Mr. S. Osborn (S. Osborn and Co., Limited), Sir 
Herbert Rowell, K.B.E. (R. and W. Hawthorne, Leslie and Co., 
Limited), Mr. Douglas Vickers (Vickers, Limited). The hon. 
treasurer is Mr. 8. E. Alley (Sentinel Wagon Company, Limited), 
and the Rev. Robert R. Hyde is the director. _The offices of the 
Association are at Sanctuary House, Tothill-street, S.W. ly. 





where all inquiries should be addresseds 
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THE YARROW ANTI-SUBMARINE SMOKE tramp steamer with the usual type of funnel emitting whereby the smoke and waste gases may be diverted 
SYs a column of smoke to a height of 150ft. The presence | out of the funnel ‘into a duct or ducts leading to the 
TEM. Rab of this vessel would be made known to an observer on | sides of the ship, and ejecting them on to the surface P 
ABOUT thirty years ago Yarrow and Co., Limited,| a submarine 17.4 nautical miles away, it being | of the water by means of a water spray fitted within 
built a torpedo boat in which the usual funnels were | assumed that the observer's eye is 15ft. above the ! the ducts. The object of the water spray is to cool the - 
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Fig. i—DANGER ZONE FOR A MERCHANT VESSEL WITH AND WITHOUT SMOKE 


dispensed with, and the smoke was emitted through , level of the sea. The freeboard of the steamer being | gases so as to cause them to fall to the sea water level 





passages in the side of the ship, the idea being, of | taken at 33ft., the elimination of her smoke column | instead of rising again immediately they leave the 
course, to reduce the range within which the vessel | would result in her remaining invisible to the sub- | duct, and, further, to absorb a large proportion of the 
would be visible to an enemy by eliminating the usual | marine at all distances greater than 10.17 nautical | solid particles of carbon in the smoke, thus reducing 


tell-tale column of smoke. The advent of the enemy’s 
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Fig. 2—DUCT AND DAMPER ARRANGEMENT 


submarine campaign led Sir Alfred Yarrow to revive 
the idea, with the object of applying it to merchant 
vessels. The system, after much experimenting, has 
been developed and perfected, and is now in active 
use on several standard and other merchant ships. 


Circular Duct 


miles ; with the smoke column eliminated the area is 
reduced to 320 square miles. 


| miles. 






Damper in Funnel 


Damper in Duct 


In other words, with the smoke column | its blackness, and therefore its visibility. 
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emitted in the usual way, the area within which the 
steamer is visible from the submarine is 950 square 








It may be argued 


therefore that the chances of the vessel being detected 


In actual 
use, we understand, the smoke never rises above the 
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Fig. 3—-WATER SPRAYER YIN > DUCT 


level of the bridge, while the hot gases cause part of 
the water of the spray to become steam, with the 
result that the smoke issuing fromthe side ducts is 
quite similar in appearance to that emitted by a 
locomotive, and is black only for a minute or two 
after the furnace fires are stoked afresh. It may be 
remarked that actual experience at sea has shown that 





Fig. 4—EXPERIMENTAL SMOKE DUCT 


That the usual column of smoke emitted by a| 
steamer is a vital factor in betraying her presence to 
an enemy hardly needs emphasising. To what extent 
the danger zone is affected by the smoke column is 
indicated in Fig. 1. There we have on the right a 




















when emitting smoke are three times as great as those 
prevailing when the smoke is absent. 

The method in which the smoke column is eliminated 
inthe Yarrow anti-submarine smoke system consists, 
as will be gathered from Fig. 2, in providing means 


Fig. 5—TEST OF A SPRAYER VALVE 


the draught induced by the water sprays is much 
superior to that obtained in the usual way from the 
funnel, and therefore the control of the air supply to 
the furnaces is improved. It should also be noted 
that the system cart be fitted to existing merchant 
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vessels provided either with natural or forced draught. 

It will be observed from Fig. 2 that a damper is 

rovided in the funnel, and another in each of the side 
ducts. The handles of the dampers are intercon- 
nected in such a way that all three dampers cannot be 
opened at the same time. In general it is intended 
that when the system is in use the funnel damper 
should be closed, the damper in the duct on the lee- 
ward side of the vessel opened,’ and the damper in the 
other duct closed. It may, however, be necessary 
gometimes—as, for example, when following a zig-zag 
course—to have both ducts epen. Again at times the 
duct on the windward side may be opened and the other 
closed in order to make # smoke screen. 

The water for the sprays is supplied by a pump in 
the engine-room, capable of delivering’a supply at a 


MINE RESCUE APPARATUS. 


Tue Advisory Council for Scientific and Industrial 
Research appointed in May, 1917, on the suggestion 
of the Home-office, a Committee to investigate the 
types of breathing apparatus used in coal mines. 
The Committee consists of :—Mr. William Walker, 
C.B.E., Acting Chief Inspector of Mines (chairman) ; 
Mr. Henry Briggs, D.Sc.; Mr. John Haldane, M.D., 
LL.D., F.R.S. Dr. Briggs, Head of the Department 
of Mininglin the Heriot-Watt College, Edinburgh, was 
appointed director of the experimental work involved 
in the research, and the Governors of the Heriot Trust 
kindly consented to allow facilities for}this experi- 








mental work to be provided at the Heriot-Watt 





who have laboured to bring them to their present stage. 
The defects, in our opinion, are mainly in matters of 
detail, and if improved in the way we suggest in this 
report, the apparatus should be capable of doing 
rescue and recovery work under the most trying 
circumstances. Much credit is due for the work which 
has been carried out by Colonel W. C. Blackett and 
Mr. F. P. Mills in connection with the liquid air 
apparatus used at the rescue stations in Northumber- 
land and Durham. Their efforts have resulted in 
many improvements being made in the apparatus, and 
it can now be used for hard work, whereas in the form 
in which it was originally supplied, it was of no 
practical use for underground purposes. We hope 
that one result of our labours will be still further to 
increase the efficiency of this type. We highly 














Figs. 6 and 7—VESSELS WITH SMOKE DUCTS IN USE 


pressure of 180 Ib. per squareinch. The portion of the 
duct containing the sprayer is illustrated in Fig. 3. 
The sprayer when properly regulated should produce 
a cone of water spray the edges of which, it is impor- 
tant, should just touch the edges of the duct at A and 
B, and also the sides of the duct outlet. Sight doors 
are provided in the duct in order that the state of the 
spray may be examined and the sprayer valve attended 
to without entering the duct. Provision is made 
for rapidly and easily clearing the sprayer valve should 
it become choked with dirt. To this end the sprayer 
is fitted with a valve, the spindle of which projects 
through the side of the duct. On opening up this 
valve a large flush of water is delivered through the 
sprayer, which should remove any partial obstruction. 
The valve is not used for shutting off or turning on the 
spray ; stop valves or cocks in suitable positions are 
provided for this purpose. 

In Fig. 4 we give a view taken in Messrs. Yarrow’s 
works at Scotstoun, showing the experimental appa- 
ratus during a trial, while in Fig. 5 a view is given 
showing the jet issuing from a sprayer valve. In the 
case of a vessel—say, an oil carrier—in which the 
machinery is situated aft, a single duct may be fitted 
to carry the smoke downwards over the stern. A 
development of the system contemplates the hinging 
of the funnel so that it may be lowered when the side 
duct or ducts are in use. 

It should be explained that the system incorporates 
various patents. Messrs. Yarrow are not, however, 
undertaking the actual provision and installation of 
the equipment and structures involved, but confine 
themselves to giving any necessary information to the 
contractors.. The work in this connection is divided 
between themselves, who look after ships built on the 
West Coast, and Mr. Summers Hunter, junior, of 
the North-Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne, who attends to ships 
built on the East Coast. ' i 








THE temperature attainable in the electric furnace is 
only restricted by the ‘vaporising point of the. substance 
operated on, which in the case of carbon is 3700 deg. Cent., 
and for iron, 2450 deg. Cent. It is not necessary, how- 
ever, to. reach these temperatures unless desired, as the 
current may be regulated for any lower degree in most 
operations. 


College, where two assistants appointed by the 
Advisory Council have been at work under the 
supervision of Dr. Briggs during the last year. 

The report of the first year’s investigations has just 
been published, and is to be purchased at any branches 
of H.M. Stationery-office, price 1s. 9d. net. 

The report draws attention to certain serious defects 
in existing mine rescue apparatus, and in the training 
of men in the use of such appliances, in order that 








Fig. 8—VIEW OF DUCT FROM BRIDGE 


appreciate, and readily accept Colonel Blackett’s 
offer of co-operation in further experiment in this 
connection.” : 

Passing to a description of the various appliances 
in use, the report gives the following table and detailed 
particulars of each apparatus. From the latter we 
have taken the essential features, and would refer 
those who are interested to the original publication 
for fuller details. 











TABLE. 
SIE aD D8 ae ETT ee es ee Sen ae 
Year Number in use 
of Weight Nature of Circulatory | at British 
Name of apparatus. introduction | Nationality. when |. oxygen supply. | agent. rescue stations 
of original charged. and mines ; 
ve model. 1916 figures. 
Proto or Fleuss .. .. .. ... 1879 British 36 Ib. Constant feed or; Lungs ba edd 913 
i hand - adjusted 3 
| feed. E PY 
7 ( 1907 model : |) = - 
Draeger ipsa ne: ait: ek as9 1903 German + Pe bd Constant*feed. ‘| Injector .. .. 220 
{ . 
Meco, Westfalia, or Securitas 1906 German* .. 38 Ib. | Constant feed ..| Injector .. .. 455 
eg aa ene Fie 1906 | British 40 Ib. Automatically | Lungs Seine 132 
controlled. } 
Aerolith 1906 Austrian 22 Ib. | Liquid air ..| Evaporation. of Nil. 
| liquid air. 
Aerophor 1910 British 30 Ib. Liquid air Evaporation of 96 
liquid air, sup-| 
plemented by! 
| lungs. 
RR: ae Cie ina cease oe 1907 French 324 Ib. Hand - adjusted) Lungs os ee Nil. 
feed. 
ME ioe ee tS Bae ee tos 1917 American .. 30 Ib. Automatically Lungs pees Nil. 
- _ eontrolled. “ 
Pneumatogen nay mehr Mie 1904 Austrian 143 Ib. By chemical) Lungs eels ade Nil. 
action on oxy-' 
lith. 








steps may be taken without delay to remedy them. 
Attention has so far been directed to the so-called 
‘“‘ two-hour ”’ apparatus, and twenty-four stations have 
been visited for the purpose of inquiry and investiga- 
tion. “ While,” say the reporters, “we make 
somewhat drastic recommendations in regard to the 
‘ present-day apparatus, it must not be inferred that 
we do not appreciate the excellent qualities of some 
of the types and the valuable work done by those 








* Meco apparatus altogether made in Britain. 


Proto APPARATUS. 

The present-day Proto apparatus has developed 
from the original design of Fleuss, whose first patents 
are dated 1879. It is made by Siebe, Gorman and 
Co., Limited, London, and is shown diagrammatically 
in Fig. 1. 

The circulation is effected by the lungs of the wearer, 
breathing taking place wholly through the mouth, 
the nose being closed by a clip. The two cylinders 
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B contain 280 litres of oxygen at*120 atmospheres. 
The reducing valve C allows a constant flow of two 
litres per minute into the breathing circuit. The 
oxygen, opening a light mica non-return valve at 
N, enters the breathing bag D. This bag is provided 
with a partition descending nearly to the bottom, and 
in the bottom is placed a quantity of stick caustic 
soda or coke nuts coated with caustic. Exhaled air 
passing through the saliva trap 7 joins the incoming 
oxygen and passing through the caustic, which robs 
it of its CO,, lifts a light valve at N, and enters the 
mouthpiece. The pressure gauge P is carried in a 
pocket in the front of the bag. The oxygen bottles 
are slung in a stout jacket, and repose in the region 






OXYGEN 
‘CYLINDERS. 







REOUCING VALVE 
BY- Pass 


BREATHING BAG 


WITH INHALING 
END SECTION AND EXHALING 
| COMPARTMENTS 








“THe ENGINEER” “warn Sc 


Fig. 1—THE PROTO APPARATUS 


of the small of the back; the valves V and H. are 
brought round to the left side where they are readily 
controlled by the left hand. : 


THE DRAEGER AND THE MECO APPARATUSES. 


The Draeger apparatus is widely used in theSUnited 
Kingdom, in America, and in Germany. The oxygenis 
supplied at a constant rate of two litres per minute from 
one or two cylinders C, Fig. 2, and by its passage 
through an injector I keeps the air supply in circulation 
without any dependence on the lungs of the wearer. 
The purifier is in the form of,a cartridge carried in the 
chamber or chambers P, and can be changed whilst 
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Fig. 2—THE DRAEGER APPARATUS 


in a foul atmosphere. K is a cooler. The breathing 
bag is divided by a partition, through the centre of 
which is a small hole. The apparatus as a whole 
is rather severely criticised by the committee, which 
points out that the injector is liable to cause a negative 
pressure behind it. with the result that the external 
air may be drawn in through a leak. One death 
from this cause is on record. 

The Meco (Mining Engineering Co., Ltd.), apparatus 
resembles the Draeger fairly closely, and to both of 
them the committee’s criticism of injector applies 
with equal force. One of the gravest risks with this 
device is said to be the danger of insufficient circulation. 
owing “to incorrect. setting of the reducing valve, 
to the partial clogging of the secondary nozzle, to 
leakage from ‘the circuit, to the accumulation of 
water or other material in the pipes. or to an increase 
in the resistance of the purifier. When the 
wearer of an injection apparatus fitted with inspiration 
and expiration valves requires a greater air-volume 
than the injector supplies, he exhausts the inspir- 
atory bag and overfills the expiratory ; breathing 
becomes more difficult, until eventually the inspir- 
ation bag flattens in mid-breath. The sensation 
of the lungs being choked in this manner is extremely 
distressing and is apt to produce panic, and such an 
occurrence has to be prevented at all hazards.’’ To meet 
this difficulty the inspiratory and expiratory valves are 
omitted in the Meco apparatus, whilst in the Draeger 


apparatus either the two compartments are united 
by a small hole or the expiratory valve is omitted. 
The object in any one of these cases is to allow the 
wearer to re-breathe the exhaled air. ‘‘ We look,” 
says the report, “upon these expedients with the 
gravest suspicion,” and in conclusion of the ,whole 
matter says “ there is no gainsaying that the injector 
as an adjunct to breathing apparatus, is a grave 
source of danger. To do away with it entirely is the 
only satisfactory solution of the problem to which it 
gives rise.” 
Tue Wec APPARATUS. 

This apparatus derives its name from the initials 
of its inventor, Sir W. E. Garforth. Side and back views 
are shown in Fig. 3. There are two curved oxygen 
bottles, which are carried at the sides of the wearer. 
They are connected by a narrow tube and contain 
300 litres at 150 atmospheres. The two valves ¢ and 
care opened together; Gis the pressure gauge, which 
is provided with a mirror which allows the wearer 
to take a reading by reflection. The breathing bag 
is carried on the back and the pipes from it are carried 
over the head to the mask. The most distinctive 








of the discharge valve being operated by pressure 
difference, as in the Weg, it is opened mechanically 
by the partial collapse of the breathing bag. which jg 
of the bellows pattern and is borne on the back. 
The apparatus has several ingenious features and jg 
well spoken of in America. 


THE PNEUMATOGEN, 


In this apparatus the exhaled air is regenerated 
by passing through cartridges of oxylith (potassium 
sodium peroxide). This substance is attacked by 
CO, and watery vapour with the liberation of about 
the same volume of oxygen as the CO, and water 
contain. Whilst the apparatus has the advantage 
of small weight the development of excessive resis. 
tance and heat has been inimical to its success. 


RECOMMENDATIONS. 


The second part of the report is given up to a critical 
examination of the different appliances examined, 
and to recommendations. After alluding to the 
fact that failures of rescue apparatus are due to 
preventable causes, ‘the report fproposes! that no 
apparatus should be 
employed without. offi. 
cial approval, and that 








feature of the appliance is a delicate reducing valve R, 
which has a large diaphragm, and is adjusted to open 
during inhalation and close on exhalation, the object 
being to provide automatically for the varying oxygen 
consumption of the lungs. In recent designs two of 
these ‘lung governed valves” in series are provided. 


Liqurp Ark APPLIANCES. 


In the first apparatus (the 4Zrolith) to use liquid air 
there was no purifier, the exhaled air was mixed with 
evaporated liquid air and breathed again; the 
formation of ice led to excessive resistance in the 
earlier models. In the Aerophor (Blacketts’ patent). a 
purifier is provided—-see U in Fig. 4. The liquid air 
container A is carried on the back. It is a metal 
receptacle packed with asbestos wool and is filled 
through a central opening by pouring in eight or 
ten pounds of liquid air from a large Dewar flask. 
The receptacle is well insulated but receives enough 
heat to cause gentle evaporation. At first more air 
is given off than the wearer needs ; some of it then 
passes by the branch pipe, J, and entering the purifier 
escapes by the valve R, through which exhalation 
also takes place. - Later, when the evaporation 
is less active R closes and the exhaled air traverses the 
purifier, and joins the new air on its direct course to 
the breathing bag. Owing to the early excess, it is 
possible to couple a pipe and mouthpiece to R and 
thus supply two men from one apparatus for two 
hours or so. Either a mask, ora mouthpiece and 
nose clip may be employed. 


Tae Tissot AND GrspBs’ APPARATUSES. 


In the Tissot appliance which is largely used in 
French mines and by the French army, both the breatk- 
ing bag and the purifier are carried in a case on the 
back. This is the only apparatus, in which a liquid pot- 
ash solution isemployed. The lye is made just before 
use. The report draws attention to the disadvantages 
attaching to a liquid purifier and observes that as 
applied in this apparatus “ it is not particularly effec- 
tive in abstracting CO,.”’ To Dr. Tissot belongs the 
credit. of first. controlling the oxygen feed by means of 
an adjustable reducing valve manipulated by the 
wearer. The automatic relief valve on the breathing 
hag is novel, in that it is a slide valve operated by the 
inflation of the bag. , 

The Gibbs’ apparatus, American, closely resembles 
the Tissot, but the purifier consists of caustic soda 
cast upon gauze. Garforth’s principle of auto-, 
matically controlling the discharge of oxygen accord- 








Fig. 3—THE WEG APPARATUS 














ing to the needs of the wearer is utilised, but instead 


an inspector of Rescue 
Training and Organisa. 
tionshould beappointed. 
The causes of failure 
are then discussed ip 
detail and may be 
briefly enumerated. (1) 
A dangerous proportion 
of CO, may accumulate 
in the air breathed. 
The reporters are 
strongly of opinion that 
‘““a purifier should be 
so constructed that. it 
will outlast: the oxygen 
supply.” (2) The oxy- 
gen supply may fall 
short—generally owing 
to leakage. (3) The 
oxygen percentage in 
the air breathed may 
fall dangerously low. 
This risk may be mini- 
mised if both the breath- 
ing bag and the wearer's 
lungs are washed out 
with pure oxygen at the 
start, a course which 
the committee recom- 
mends. (4) The appa- 
ratus may leak, allow- 
ing poisonous gases to enter. The chief source 
of danger is a leaky mouthpiece. (5) The breathing 
bag may become so empty that a full breath cannot 
be drawn from it. (6) The apparatus may fail owing 
to excessive resistance to breathing. (7) The temper- 
ature of the inspired air may become excessive. 
(8) The wearer may be overcome by a rise in his own 
body temperature. (9) The apparatus may fail 
through faulty construction. Under this last heading, 
a great number of details are discussed, and in the first 
place the recommendation is made that “‘ the existing 
types of helmet and fa¢e mask be abolished in so far 
as self-contained apparatus is concerned ”’ They suffer 
from the defect that they cannot be made air-tight, 
particularly on men with hairy faces or sunken cheeks 
or cheeks that draw in much on inhalation. “ The 
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mouthpiece is the only attachment independent of 
such consideration, and the only one on which 
reliance can be placed.” Amongst other recom- 
mendations with which we need not deal we 
notice that an official requirement as to oxygen purity 
and that compulsory analysis of oxygen are advocated. 
We have already alluded to the criticism of the 
injector type of apparatus. — 

In a third part of the report attention is given to 
the question of the training of Rescue Brigades. 
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RAILWAY MATTERS. 





In the Teesside and North. Yorkshire districts there is 
now no difficulty regarding the transport of iron. Wagons 
are fairly plentiful, and all available iron is being dispatched 
pr »mpt ly. as 

Ir is announced that Mr. C. 8. Downs, M.I. Mech. E., 
the senior chief engineer of the South-Eastern and Chatham 
Minaging Committee’s cross-Channel steamers, is retiring 
after forty years’ service. 

On Saturday morning last the mail train from Crewe to 
Leeds ran into a goods train from Goole to Brighouse, at 
H>aton Lodge Junction, on the Lancashire and Yorkshire 
Railway. ‘Two passengers complained of shock. 


THE negotiations between the Railway Executive 
Committee, acting on behalf of the Government, and the 
representatives of the National Union of Railwaymen, 
ani of the Associated Society of Locomotive Engineers 
- and Firemen, are to be resumed next’ week. 


Ir is said that a London and North-Western locomotive 
which had been sent overseas, has been returned to Crewe 
for repairs, and that it is pitted with bullet marks, and 
boars the inscription ‘‘ You carry on at home; we will 
carry on out here. Fritz ig on the run back home to 
Berlin at last.” 

Tae Irish Sub-committee of the Select Committee on 
Transport was to open its meetings on Saturday last. 
Judging by statements in the Press, very ambitious 
schoms are likely to result. There is talk about harbours 
on the West Coast of Ireland, a train-ferry between 
England and Ireland, and a tunnel between Scotland and 
Ireland. 

Tae Canadian Railway War Board has announced, 
after a conference with the Cabinet Council, that it would 
offer to all Canadian railway employees the same scale of 
wiges as that awarded the American railroad workers. 
Tho Board expressed confidence that this offer would be 
accapted by the railway federated trades, and that the 
threatened strike of shopmen for higher wages and shorter 
hours would be averted. | 


At Chester last week, the Light Railway Commissioners 
held an inquiry concerning an application from Messrs. 
Lovenstein, chemical manufacturers, for authority to 
construct a light railway in the Ellesmere Port district of 
Choshire. It was explained that the firm proposed to 
acquire 2200 acres on the Hooton estate, to develop the 
dy»ing industry. The estimated cost of the line was 
£75,000. A draft order was approved subject to arrange- 
monts bsing made with the London and North-Western 
ani Great. Western Railway Companies, which work the 
Birkenhead Joint Railway. 

In the course of a circular to the London branches of the 
National Union of Railwaymen, Mr. J. H. Thomas, 
the general secretary, said that in all the society’s negotia- 
tions it had never failed to demand the same war bonus 
for women as for men, and the failure was not due to any 
lack of interest or appreciation of the women’s position. 
But the situation was clearly more complex than it was 
in som? industries, inasmuch as on the main lines of the 
railways it was not the simple issue of a woman doing the 
work of aman, but was far more complex, because it was a 
larger number of women doing a lesser number of men’s 
work. 

Tae United States Railroad Administration has given 
instructions that. no work by public authorities, for which 
any railway has to contribute a proportion of the cost, is 
in future to be paid for unless the Administration has been 
consulted in advance. It is not the intention of the 
Director-General of Railroads to oppose construction of 
this character, which is meritorious and essential, but that 
gentleman feels that, in the present stress as to the essential 
labour and material supply, all work of this kind which can 
be postponed without injury should not be undertaken, 
and that the railways should not be expected to participate 
in the payment unless the expenditure is indispensable. 


Tae American technical Press states that the ‘require- 
ments of the United States Armies in France, including the 
order placed a month ago with the Baldwin Locomotive 
Company for 500 additional eighty-ton locomotives, will 
delay somewhat the progress in delivery of the Railroad 
Administration’s standard locomotives, of which 1430 
have been ordered. ‘lhe Administration is preparing to 
take out of use the 135 eighty-ton locomotives which were 
built for France, but were lent, owing to the congestion last 
spring, to the railways in the Eastern states. These 
engines are to be sent to the Baldwin works to be over- 
hauled, and will be shipped overseas at the rate of five per 
week. 

Iw this column of our issue of July 19th, mention was 
made of a proposal that the charge for merchandise, as 
for passenger traffic,should be prepaid. The Associated 
Chambers of Commerce have since represented to the 
Railway Executive Committee that, in view of the diffi- 
culties which traders in general were experiencing owing 
to the shortage of their clerical staffs, any enforcement of 
the new arrangement would, under existing conditions, 
b2 a source of extreme inconvenience to them. Our con- 
temporary, Railway News, now understands that the ques- 
tion has been fully considered by the Railway Executive 
Committee, which, having regard to the views advanced on 
behalf of the traders, has decided to postpone the appli- 
cation of the proposed alteration until circumstances and 
conditions are more favourable thereto. 


THE United States Railroad Administration has taken 
over the operation of the Cape Cod Canal between Buz- 
zard’s Bay and Sandwich, a distance of eight miles. This 
means a saving, over the all-sea route, of approximately 
seventy miles. Whilst the present depth of 19ft. at mean 
low water will permit the movement of a large tonnage of 


coal and other freight, the prompt dredging of the canal, 


under Government auspices, to its original charter depth 
of 25ft., would permit the safe and quick movement of 
all the vessels now engaged in carrying coal to New England 
with the exception of ten or twelve whose draught exceeds 
25ft., and it is estimated that out of the twelve million 
tons of water-borne coal now moving to New England 
points north of Cape Cod, a maximum of ten million tons 
could be moved through the canal after two months’ 
dredging. 





NOTES AND MEMORANDA. 





THERE are 300,000 workers in the, American ship- 
building yards. 


_ Av least one large transmission company in America 
is very hopeful of the wood stick insulator for voltages up 
to 100,000. This insulator has been in successful service 
in the West for some years on 60,000-volt service. 


THE annual loss of life and property by fire in Canada is 
greater per capita than in any other country in the world, 
and constitutes an enormous and increasing drain upon the 
resources of the Dominion. The Joss per head is over four 
times that in this country. 


MERCHANT vessels built in the United States during the 
fiscal year ended June 30th, as officialy returned to the 
Commerce D>partment, Bureau of Navigation, numbered 
1622 of 1,430,793 gross tons. The output of the past four 
months, 706,084 gross tons, almost equalled that of the 
preceding eight months, and is greater than any previous 1 
annual output in American history. The year’s output is 
more than double the largest output of German ship- 
yards in peace times. 


Sesame is cultivated in Tonkin and Annam, and might 
well be grown in Cambodge and Cochin-China. It gives 
a very high oil yield, sometimes as much as 50 per cent. 
Analysis proves the oil yield of Tonkin sesame to b2 very 
remarkable. The pure cultivation of sesame in Tonkin 
gives a yield of 9} cwt. per acre, whereas in British India, 
where enormous quantities of sesame are exported, the 
yield from mixed cultivation is only from 4 ewt. to 
44 cwt. per acre. From 1899 to 1903. the maximum 
annual importation of sesame into France rose.to 139,000 
tons. 

Ir has been shown that cables insulated with mineral- 
base compounds have greatly reduced dielectric losses, 
compared with those insulated with vegetable-base 
compounds. It has been further shown that cable ratings 
under some conditions were mors than doubled, and on 
the average could be increased 20 or 30 per cent. when the 
mineral-base insulating compounds were used. A start has 
been made in Amprica in the matter of preparing speci- 
fications covering dielectric losses in cables. Engineers 
of some of the principal cable manufacturers have agreed 
to co-operate. 

In 1915 one of the officials of the United States Steel 
Trust stated that they had made tests, and found that, over 
all their plants, the average boiler efficiéncy of their water - 
tube boilers, fired with uncleaned blast-furnace gas, was 
55 per cent. Their experiments made with various forms 
of burners showed them that they could easily improv: 
this. average to 65 per cent., but that it was doubtful 
whether they could maintain 70 per cent. efficiency for 
very long at any of their plants, under ordinary working 
conditions. These figures are for: boilers alone, and do 
not include efficiency of superheaters, economisers, or air 
pre-heaters. 

INTERCONNECTION of energy supply systems is no longer 
a matter of merely economic importance. In the face of 
fuel conditions apprehended next falland winter, says the 
Electrical World, New York, it is now essential to take 
every feasible step to increase territorial load factors and 
thus to realise the utmost reserve capacity resident in 
existing plants. It will be helpful to fix a certain standard 
of plant efficiency—say two pounds per kilowatt-hour— 
as the maximum allowable consumption of coal which an 
economical etation should reach in working in multiple 
harness ; that is, plants above this figure may well be 
classed as purely reserve stations, and those attaining 
or bettering it as the truly efficient burden bearers of the 
plant. 

As the result of a series of experiments on twist drills, 
recently undertaken at the engineering experiment station 
of the Illinois University, the following lubricants are 
recommended :—-For tool steel—lard oil, machine oil, 
turpentine, soda-water, kerosene ; for soft steel—lard oil, 
machine oil, soda-water ; for cast iton—dry*or compressed 
air ; for brass—dry or paraffin oil ; for aluminium—kero- 
sene, soda-water, and aqualine and soda-water. Various 
compounds are also suggested, such as :—For steel—boil 
together lard oil one-third and soda-water two-thirds ; for 
steel—heat together borax 7 lb., and water 40 gallons. 
When cool add 7 gallons of lard oil; for steel—a thin 
drilling compound, almost water—enough compound to 
make smooth and to prevent rust ; for aluminium—half 
kerosene and half lard oil. 


THE intensely high temperature produced when an 
oxide is reduced by aluminium is due to the large heat of 
formation of aluminium oxide, which for ons gramme- 
molecule is 393.000 calories. Ferric oxide (Fe,O,) is formed 
from 112 grammes of iron with the evolution of 196,000 
calories. Consequently, in the reaction Al,+Fe,0,= 
Al,O,+2 Fe, the surplus heat of formation of aluminium 
oxide over iron oxide is liberated. The reaction proceeds 
so rapidly that practically the whole of this heat is utilised 
in raising the temperature of the products, radiation and 
conduction losses being small in the short time occupied. 
The actual temperature produced varies with the oxide 
used, but generally ranges from 2500 to 3000 deg. Cent. 
Asiron melts at 1500 deg. Cent., and. aluminium oxide at 
about 2000 deg. Cent., both products of the reaction are 
fluid, and when. contained in a crucible the iron sinks to 
the bottom, leaving the fluid alumina as a slag at.the top. 


AccorpDING to U.S. Commerce Reports, electricity has 
come into extensive use in South Africa for lighting and 
power purposes, especially in the Transvaal. Apart from 
the power generated at the mines, 836,437,817 kw.-hours 
were supplied during 1916 by the various stations of cor- 
porations and municipalities and by the public supply 
companies in the Union. Of the total, 784,847,599 kw.- 
hours were alternating current, of which 783,689,784 
kw.-hours were used for lighting and power, and 
1,157,815 kw.-hours were converted into direct current 
for tramways. In the mines‘and industries of the Trans- 
vaal, Cape Province, Orange Free State, and Natal, there 
are in use 782 direct-current generators having a total 
capacity of 65,039 kw., 240 alternating-current generators 
of an aggregate capacity of 255,697. kw., 4267 direct- 
current motors having a total capacity of 85,347 h.p., 
and 7377 alternating-current motors, |totalling 462,848 


h.p. capacity. a 





MISCELLANBA. 


WotrFram deposits have been discovered in China on 
the border of the Province of Fu-Nan and in the Sub- 
Prefecture of Lok-Tshiang. Molybdenite has also been 
discovered, but of a poor quality, except the beds in the 
Sub-Prefecture of Yongun. 

THE approach road to the Jumna bridge in the Umballa 
district of the Punjab is expected to be completed by the 
end of March next. The work was started in 1916,and 
when completed will afford convenience to the travelling 
public. The construction of a boat bridge on the Ramdas- 
Narowal road in the Amritsar district, which was taken in 
hand last year, will, it is understood, be completed and 
opened for traffic this year. 


In response to the invitation of the Government to 
appoint a representative to assist the Coal Controller 
in the administration of the Coal Control, the Miners’ 
Federation of Great Britain has replied that it does not 
see its way to do so. It suggests that the situation 
can be met by the holding of more frequent meetings of 
the Coal Advisory Board, on which it is represented. 
This suggestion is to be adopted. : 

As from September 16th, 1918, all applications for 
permission to purchase machine tools or woodworking 
machinery must be made to the Machine Tool Department 
(T/M/7}, Charing Cross-buildings, Embankment, London, 
W.C. 2, instead of to the Area Clearing House Boards as 
hitherto. Applications must be made upon Form “ A,” 
which may be obtained from the Machine Too] Department 
or from the various area offices of the Ministry. 


Tue shortage of essential metals in Germany has led to 
the introduction of the ingenious device of using iron tubes 
with a wood lining, instead of tubing of copper, brass, 
lead, vulcanite, &c. The wooden lining is said to act as 
an adequate protection against corrosion. Its value as 
an insulating medium in protecting against extreme heat 
or cold is obvious. Junctions are made by means of 
V-shaped projections which fit into corresponding notches. 


Wirth regard to the subject of the employment of electric 
welding in connection with ship construction, we are 
unformed that the Committee of Lloyd’s Register, which 
has already approved one system of electric welding for 
the purpose, is prepared to consider applications from any 
slectric welding companies, with a view to their processes 
b3ing recognised by the Society, and to their names being 
inserted in a list of companies whose processes have been 
upproved as fulfilling the Society’s conditions. 


In view of the increased demand for tungsten ores, it is 
interesting to record a substantial increase in the exports 
from the Federated Malay States in 1917. The Federated 
Malay States Government has suspended the export duty 
on tungsten ores, and is granting free prospecting licences, 
and one result of this policy is the trebling of the output 
since the outbreak of war.. The chief cause of the increase 
in the State of Perak was the discovery of two very rich 
non-extensive deposits of scheelite on a tin-mining pro- 
perty. 

GERMAN silver is. manufectured in three general ways. 
it is composed of nickel, copper and zinc in varying pro- 
portions. The German method of manufacture is to melt 
all the copper to be used in the r.ixture. and two-thirds 
of the rickel and zinc, in a. graphite crucible and then add 
the rest of the nickel and zine. In the English method 
the copper, nickel and zinc are melted all at one time, then 
more copper and zine are added. Should the metal 
appear porous, a fire-clay pipe containing pitch is pushed 
into the metal mixture to deoxidise it. There are several 
American methods. According to Indian Engineer‘ng, 
one is to melt a copper-nickel alloy and then gradually 
add the pre-heated zinc. In another method monel metal 
is used as a base. 

Tue first concrete vessel was built nearly seventy years 
ago, and still remains in perfect condition. For a period 
of some forty years after the completion of this pioneer 
vessel, nothing seems to have been done to develop the 
ideas of its creator. But in the year 1887 Holland led the 
way by the construction of two or more 1!1-ton canal 
barges, and from that date to the end of 1916 between one 
and two hundred reinforced concrete barges, pontoons, 
sailing ships and motor boats were successfully .built in 
different parts of the world. The years 1917 and 1918 have 
witnessed a truly remarkable development of concrete 
shipbuilding, many hundreds of vessels having been com- 
menced in sizes up to 5000 tons deadweight capacity, a 
considerable proportion of them being already in actual 
service. 

Tur largest dock in the Mediterranean is to be con- 
structed near Naples. According to the Giornale @ Italia 
the decree has been signed conceding to that city the right 
of carrying on the necessary constractional works in the 
harbour of Baia. Among the minor undertakings will be 
the transformation of Lake Averno into a marine basin, 
with a large industrial zone adjoining the construction of 
an outer harbour in the Gulf of Baia and of a communi- 
cating canal between this harbour and the lake, with a 
quay provided with all the latest appliances. The total 
cost is not to exceed L.50 mill., to which the State will 
contribute L.22 mill. in fifty annual instalments. Ail 
the works are to be commenced at latest within six months 
after the declaration of peace, and to be finished within 
six years. After sixty years all the works are to become 
the property of the State without further payment. 


THe new Caquot captive balloon is named after the 
inventor, Corporal Caquot, of the French army. The 
balloons are now universally used by both the French and 
British armies. The latest type takes the form of a fish 
and consists of a gas bag about 90ft. long by 2é6ft. 
greatest diameter. It has three fin-shaped bags at the 
tail which fill with air when the balloon is in flight and 
increase the stability. of same. The Caquot balloon, 
according to a writer in the Journal of the Junior Institu- 
tion of Engineers, has the advantage over the German balloon 
of being more stable, making it possible to observe in 
winds up to 45 miles per hour. Its shape offers far less 
resistance to the wind than any previous type adopted. 
Kite balloons are filled with hydrogen and are fitted with 
safety valves which release surplus gas when, owing to the 
rarity of the atmosphere at high altitudes, it increases in 
volume. 
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RECENT AMERICAN FREIGHT LOCOMOTIVES 
THE BALDWIN LOCOMOTIVE COMPANY, PHILADELPHIA, ENGINEERS ° 
(For description see page 232) 




















ENGINE FOR THE CENTRAL RAILROAD OF NEW JERSEY—WEIGHT 165 TONS 























ENGINE FOR THE 3NASHVILLE, CHATTANOOGA AND ST. LOUIS RAILROAD—-WEIGHT 195} TONS 























ENGINE FOR THE BALTIMORE AND OHIO RAILROAD—WEIGHT 310 TONS 
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More Light on Shipbuilding. 


No apology is necessary for a:fresh discussion on 
this subject in the light of new faets. The review of 
the shipbuilding situation, given by Lord Pirrie on the 
termination of his inspection of the English yards 
engaged in merchant ship construction, was of a some- 
what optimistic character, but it was obviously based 
on an intimate knowledge of the present position, 
and has provided a corrective for the disappointment 
aroused by the figures of the August output. It 
would be idle to pretend that it did not come as a 
shock to learn that only 124,675 gross tons were com- 
pleted last month, and that the total for the eight 
months of the present year, for which the figures are 

available, is only 1,029,869 gross tons, and for the 
twelve months to the end of August 1,512,640 tons. 
These returns indicate that the earlier forecast by Sir 
Eric Geddes of a minimum output of 1,800,000 tons 
of new merchant shipping for 1918 cannot be realised 
except in the improbable event of the average for the 
four remaining months of the present year being 
raised to 200,000 tons, while the maximum of 3,000,000 
tons, which was stated to be within the prospective 
capacity of the existing yards several months ago, is 
not likely to be attained for a considerable time yet to 
come. The chagrin which has been caused by the 
issue of the August figures is accentuated by the 
statement that America has outdistanced the United 
Kingdom in merchant shipbuilding output for the first 
time, the statistics, worked out in deadweight, showing 
1,545,826 tons for the United Kingdom for the present 
year, while the American output is stated to be 
1,636,403 tons. 

It is clear that something, and probably a great 
deal, has been lacking in our organisation of merchant 
shipbuilding, otherwise the young American industry, 
which has only within the last few months got seriously 
to work, could not have set up a superior record 
within so short a period. Reasons for our compara 
tive failure, and the wide gap between promise and 
performance, are not difficult to find, even if remedies 
have been hard to seek. Those who essayed the réle 
of prophet on the subject of merchant ship construc- 
tion at an earlier period have had their forecasts so 
falsified by subsequent events that it is only the 
reputation which Lord Pirrie has won as a practical 
shipbuilder and business organiser which warrants 
confidence being placed in his statement that improved 
results will be apparent in the near future. Until 
now the work of the new Controller-General has been 
rather that of organising the yards for increased 
output in future months than of producing immediate 
results: but it would seem that this part of his task is 
now well in hand, and that the results of his prelimi- 
nary work should soon be revealed in a large output 
of new tonnage. No fewer than forty-nine yards are 
now solely engaged on cargo shipbuilding, and 
additional yards are having their energies concen- 
trated on-this class of work each month.. Hitherto 
the need for a large fleet of anti-submarine vessels has 
made demands upon the shipbuilding resources of the 
country which have seriously restricted the output of 
merchant ships, and although no official figures have 
been issued in this connection, except the statement 
of the Prime Minister that during the war period 
naval tonnage has increased from 24 million to 8 
million tons, Sir Herbert Rowell stated a few days ago 
that the new construction in the United Kingdom, 
both naval and mercantile, during the war period, has 





heen equal to about 34 million gross register tons per 
annum. If, therefore, the Admiralty has agreed to 
transfer a large number of men from naval to merchant 
ship construction this action alone should give a great 
impetus to the building of cargo vessels. If these 
labour resources could be further strengthened by the 
demobilisation from the Army of shipyard workers 
the outlook should be stiil further improved. That 
additional men will be needed follows from the state- 
ment of Lord Pirrie that considerable progress has 
beer made with the.construction of new private yards | 
and extensions, and that new shipbuilding berths are 
now being brought into use. Equally satisfactory is 
the announcement that the shipbuilding industry is 
receiving the co-operation of not only organised but 
individual labour in connection with the use of labour- 
saving devices and other contributory causes of 
improved output, and that the installation of the 
necessary plant is being expedited. With this object 
much plant, including pneumatic riveting hammers, 
air compressors, and. plate bending machines, which 
had been intended. for the National Shipyards, bas 
been diverted to supply the immediate needs of private 
shipbuilders. The better organisation of the work 
resulting from this and other measures has already 
resulted in improved returns from the shipyards. If 
the survey is extended over consecutive periods of 
six months, it appears that the output for’the period 
from March Ist to August 31st, 1918, is, with an 
in. rease in the labour engaged of only 8 per cent., 
36 per cent. higher than the tonnage of merchant ships 
produced for the six months September Ist; 1917, to 
February 28th, 1918. What can be effected by 
improved organisation is also shown by the figures 
issued of the tonnage of steamships entering and 
clearing United Kingdom ports from and to ports 
overseas. Between January and July, 1918, the 
gross tonnage so entering and clearing increased by 
22 per cent., notwithstanding a deficit of nearly 
600,000 gross tons between losses and new output. 
One point which Lord Pirrie makes is of considerable 
interest. A main argument put forward by those 
who have advocated the construction of a large 
tonnage of concrete ships is that the building of that 
type of vessel enables a considerable economy in 
steel to be effected, and that concrete shipyards can 
be largely manned by unskilled labour drawn from 
the building rather than the shipyard trades. It will 
be necessary, however, to revise the opinion which 
has been previously held on the labour part of the 
problem, as Lord Pirrie definitely states that, while 
the action of his predecessor in not overlooking this 
method of increasing the tonnage output was per- 
fectly sound, the question of further concrete con- 
struction will require very serious consideration, since 
it has been found that a larger proportion of skilled 
labour is required than was originally considered 
necessary. It may be, of course, that as further 
experience of reinforced concrete ship construction 
is acquired” the percentage of skilled labour will 
diminish ; but at the moment the doubt expressed by 
Lord Pirrie is a distinct threat to the new branch of 
shipbuilding. 

These are the main features of the Controller’s 
statement. Taking a broad view of the situation, it 
would appear that, in spite of earlier disappointments, 
there are now reasonably good grounds for hoping that 
in the near future the monthly output will show a 
considerable increase. Improvement may come, not 
only for the reasons already indicated, but from the 
fact that considerable progress having been made in 
the extinction of repair arrears, which naturally 
take precedence of new construction, it should not be 
necessary, unless submarine warfare enters a fresh 
intense stage, to keep so many men engaged i in repair 
work. The figures for repairs are not published, but 
the Controller has to take into account the combined 
results of both new construction and repairs in forming 
an estimate of the general situation. These, it is 
evident, give him ground for confidence. It is to be 
regretted that Lord Pirrie was somewhat vague in his 
references to the attitude of labour, the ranks of which 
have undoubtedly been permeated with the “ca’- 
canny” spirit to an extent which is not generally 
understood. This sinister influence cannot be dis- 
missed by the mere statement that “employers and 
men are now working much more satisfactorily and 
pleasantly together,” and in spite of his reluctance to 
enlarge upon this subject, it is one which must be 
receiving the closest attention from Lord Pirrie. If 
the conditions which artificially restrict output could 
be removed all would.be well. What the British ship- 
building industry could achieve, if it hada free hand, 
is indicated by the statement. of Sir Herbert Rowell 
that if the necessary skilled labour had been returned 
from the Army, and adequate unskilled labour 
supplied, the output of 3,000,000 tons per annum, 
indicated to shipbuilders as necessary to meet the 
submarine menace, would baye been undoubtedly 
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produced, in addition to the warship work in hand.- 
If this feat is possible, then it ought to be and must 
be accomplished. 


The German Steel Industry and the Future. 


Ir may be easily conceived that the leading iron 
and steel producers in Germany, as in the case of 
other manufacturers in that country, have been 
engaged for a long time past in discussing, and 
deliberating on the prospective position which this 
particular industry may be expected to assume after 
the conclusion of the war, with special reference to 
questions of productive expansion, and more intimate 
combination in the form of more powerful trade 
syndicates. Not that the steel makers there have 
been backward at any time in looking after their 
own individual interests, or their collective interests 
as represented by the various trade syndicates. Far 
from this being the case, the German steel makers— 
we refer specially to those whose large works are 
situated in Rhenish-Westphalia and Lorraine— 
always have had an eye for the future, both in the 
direction of the extension of the works existing at 
any time, and in the establishment of new works 
within easy reach of the extensive iron ore mines in 
the east of France, upon which they have cast eager 
glances since the value and the magnitude of the 
deposits in the districts of Briey and Longwy were 
first ascertained. Indeed, had the great value and 
extent of these resources been known prior to the 
conclusion of the Treaty of Frankfort, it is highly 
probable, if not an absolute certainty, that France 
would have been deprived of a greater portion of Lor- 
raine than she was in fact by the treaty in question. 
It has, however, only been in the course of the present 
century, particularly in the past ten years, that the 
real significance of the possession by the French of 
the great mineral wealth in the region of Briey and 
Longwy has dawned upon our present enemies 
over the Rhine, and from the moment they 
realised the possibilities of these deposits they 
opened a scheme of “ peaceful penetration” by 
acquiring a financial interest in a number of the mines 
with a view to making certain that they would receive 
additional supplies of iron ore to satisfy the developing 
tendencies of the works. But immediately on the 
outbreak of the war the Germans seized by force 
the Briey district, apparently in accordance with a 
long premeditated plan by which they hoped to 
paralyse France, and at the same time equip them- 
selves with the additional tonnage of iron and steel 
with which they expected to overwhelm their 
opponents and bring the war speedily to a vic- 
torious conclusion. Now the steel makers have 
finally discarded the mask of peaceful penetration in 
the east of France, and have demanded the annexation 
of the Briey and Longwy districts, in order “to 
guarantee the safety and the future of the empire.” 

A very striking example of Teutonic prevision is 
on record, and is significant in the light of subsequent 
events. It is customary, as far as possible, to erect 
very large iron and steel works in the immediate 
vicinity of iron ore mines or coal mines, preferably 
the former, for economic reasons, and nowhere is this 
fact recognised better than in Germany. Yet in the 
course of 1912, 1913 and 1914 an enormous iron and 
steel works was built at Hagendingen, between Metz 
and Thionville (Diedenhofen), where no important 
deposits of iron ore exist. In those Luxemburg iron 
and steel trade circles which are not German— 
although the Germans now claim that all the works 
in the Grand Duchy are theirs—surprise was expressed 
at the expenditure of approximately £1,500,000 on 
one gigantic works without there being iron ore 
supplies ready at hand, and the surprise became all 
the greater when it was known that the works were 
completely equipped and were lying idle for several 
months immediately preceding the outbreak of the 
war. The astonishment speedily vanished, however, 
when the Germans occupied Briey directly on the 
opening of hostilities, constructed a railway which 
had been previously suggested between Briey and 
German Lorraine, and subsequently began the trans- 
port of Briey ore for the starting of the Hagendingen 
works and also for the supply of the blast-furnaces 
at Diedenhofen and Rombach, if not to other iron- 
works. In this connection, the remarkable admission 
has been made in Germany that if the Briey region 
had not been seized the Germans could not have 
continued the war on the present scale, but would 
have been beaten before now. It is this fact, 
combined with the definite assertion of the iron and 
steel associations that the home resources of iron ore 
will be exhausted within a period of fifty years, which 
has led to the formulation of the demand for the 
annexation by Germany of the districts of Briey and 
Longwy. Should the Germans be unable to retain 
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possession of Briey and not capture Longwy—as 
indeed they will not—they are fully aware of the 
impossibility of further developing the iron and steel 
industry without curtailing the life of their own 
mines or by becoming more dependent upon foreign 
supplies of iron ore; and without the French mines 
in question, they also know that they would be 
deprived of the power of again launching and waging 
another “ defensive war.” This foreknowledge of the 
vital interests which are centred in the French iron 
ore mines and in the German Lorraine mines of which 
the French hope to re-possess themselves by the 
reversion of Alsace-Lorraine, will compel Germany to 
fight to the very last moment. 

It has already been stated that the iron and 
steel associations assert that within fifty years 
the German iron ore resources will reach the point of 
exhaustion. If this contention be correct, it is 
curious that the advent of a world war should have 
been awaited before such an admission was made, 
and if the fact were known in the pre-war period, 
it was either carefully concealed or ignored as being 
then of no consequence. But during the course of 
hostilities various authors have been induced to deal 
with the subject in detail with regard to the different 
ore-yielding districts in the country, and their views 
have been endorsed, and were supported in a 
petition presented to the Government at the end of 
1917, by such associations of standing as the Verein 
Deutscher Eisen und Stah! Industrieller and the 
Verein Deutscher LEisenhuttenleute. Both these 
associations advocate the incorporation in the empire 
of the districts of Briey and Longwy, and their 
representations on the question, together with those 
made previously by other industrial associations, will 
tend to strengthen the attitude of the Government. 

Our remarks concerning the German ideas of 
expansion of the iron and steel industry have led us 
so far that little space remains for dealing with the 
question of trade combinations after the war. Yet 
the ground covered by the discussions in iron and 
steel trade circles in Germany during the past three 
years is the old and familiar one of syndicates, 
strong syndicates, and still stronger syndicates 
uniting the whole of the industry. There is, however, 
this difference between the past and the present, 
namely, that the Government has intervened and 
informed the iron and steel interests that if they 
do not reconcile the conflict of interests which 
exists, and voluntarily combine themselves into 
syndicates, the State authorities will step in and 
establish the syndicates compulsorily for a term of 
years, in substitution for the existing provisional 
syndicates and price conventions in the manufactured 
branches. It is admitted that after the war great 
difficulties will be experienced in entering the markets 
of the world and in renewing business relations with 
former customers, and the Government is of opinion 
that these objects can only be achieved by the whole 
of the industry being organised on a definite basis, 


‘so as to present a united front towards competitors. 


Whether these aims will be accomplished is quite 
another matter, but whatever the tonnage production 
of the German steel industry may be, it will be 
required to assist in the restoration of devastated 
districts and for the multifarious applications of iron 
and steel which, of necessity, have been neglected 
during the war. 


The Coal Position. 


VERY vigorous discussion continues in coal trades 
and other circles generally concerning the coal short- 
age and its remedy. Everyone has his own particular 
plan for alleviating the situation. The miner sees 
large quantities of small coals left in the mine, delays 
above ground, and even collieries Josing time for the 
want of tonnage or empty wagons. He blames the 
owner and the authorities generally for not making 
better arrangements, and providing facilities to 
enable collieries to work full time. On the other hand, 
the miner is accused of not putting in his full weight— 
of working fewer days per week because he can now- 
a-days earn in three or four days what previously took 
him six. The owners are accused of putting obstacles 
in the way of more harmonious relations being estab- 
lished between capital and labour, and of some owners 
it has been stated that they are deliberately opposing 
increased output because present prices do not yield 
them a satisfactory margin of profit. Such a charge 
is unworthy, and is altogether incorrect. It is 
unlikely on the face of it. Everyone who is in close 
touch with coal trade affairs knows that costs of 
production have advanced enormously during the 
war period, and that present prices leave very little 
profit, but it is also true that to reduce costs of pro- 
duction there is no better way than to obtain a greater 
output. The complaint of many South Wales coal- 
owners is that the collieries are fully and.well equipped 





for a much greater production than they are now 
obtaining ; the working places are there ready, but the 
labour is not available. The consequence is that they 
have very high standing charges, with an output 
altogether below what could be produced, and the 
cost of their existing output is naturally out of pro- 
portion to what it should be. Efforts are being made 
to return to the mines men now serving in the Home 
Forces, but there are two very important factors in 
the situation which it is felt should be attended to 
first ; these are inland transport and tonnage. Unfor- 
tunately rolling stock and power are more limited 
than in normal times, and greater demands are made 
upon them. The prompt despatch and clearance of 
wagons, and their. return to the pits, would effect a 
surprising influénce upon the coal supply. At the 
present time small coals are abundant, and sup)lies 
are now being sent toareas which, in ordinary eirvum- 
stances, are barred under the transport reorganisation 
scheme. Coals are, for example, being sent from 
Wales to Lancashire and other places far afield, thus 
involving the absence of rolling stock from the 
producing district for an unusually long period. to 
the eventual detriment probably of somé collicries 
which are unable to work continuously because of 
the shortage of wagons. But whilst such points as 
these are clear, there is yet much in the whole 
situation which cannot be understood. 








OBITUARY. 


D. M. FOX. 


Mr. DanreEt Makinson Fox, who was born on 
January llth, 1830, and died on August 13th last, 
served his pupilage with the late Sir James (then Mr.) 
Brunlees, in the engineering office of the Lancashire 
and Yorkshire Railway at Manchester, from 1846 to 
1849, and was engaged on the construction of the 
West Riding Union Railways, the Manchester and 
Southport, and other railways. From 1850 to 1851 
he was assistant engineer on the railway and reclama- 
tion works of the Londonderry and Coleraine Railway, 
and in 1852-54 he joined the staff of William Green 
at Madrid, and was employed on the construction 
works of the Mediterranean Railway, and on the 
preliminary surveys for the Great Northern and the 
Cordova and Malaga Railways in Spain ; from 1854 to 
1856 he was engaged by Mr. Brunlees on various 
surveys and construction works in North Wales, and 
on the Carnforth and Ulverston Railway crossing the 
Morecambe Bay sands ; and in March of the latter year 
he was entrusted by Mr. Brunlees with the surveys for 
the Concessionnaire, the Baron de Maua, for the well- 
known San Paulo (Brazilian) Railway, a work of 
peculiar difficulty, involving the selection of a route 
through a mountainous region covered with dense 
virgin forest—for the inclined planes surmounting the 
Serra do Mar. On his return to England in 1858 he 
was employed still under Mr. Brunlees on various 
engineering works, notably the construction of the 
Southport Pier, but on the formation of the San 
Paulo (Brazilian) Railway Company, in December, 
1859, he returned to Brazil to take charge of the works 
as the company’s principal resident engineer ; on the 
completion of the works, and opening of the line in 
February, 1867, he was appointed engineer and 
general manager, which post he held until 1880, when 
he resigned and became the company’s consulting 
engineer in London. 

In 1895 Mr. Fox, in conjunction with Mr. Alexander 
McKerrow, was responsible for carrying out the 
duplication of this line for the entire length of the 
system—work which involved the construction of a 
new series of inclines up the mountain range known as 
the “‘ Serra do Mar,”’ by which the line rises to a height 
of 800m. above sea level. These inclines are 10 
kiloms. in length, with a gradient of 8 per cent., and are 
divided into five sections and worked by rope haulage 
on the “ endless rope’ system. In 1913, after fifty- 
four years’ association with the San Paulo Railway, 
Mr. Fox resigned his position as consulting engineer. 

During his residence in San Paulo he was engaged in 
numerous engineering works for the Government of 
the State and other authorities, notably the surveys 
of the main line to Campinas, and for a line from San 
Paulo to join the then Don Pedro II. Railway from 
Rio de Janeiro ; he was also responsible for the pre- 
liminary plans of the San Paulo waterworks, and was 
engaged as local director on the construction of the 
San Paulo gasworks. After his return home in 1880, 
in addition to his work as consulting engineer to the 
San Paulo and other Brazilian railways, he was 
interested as chairman of the City of Santos Improve- 
ments Company, chairman of the San Paulo Gas 
Company, director of the Rio Claro Railway and 
Investment Company, and director of the Rio de 
Janeiro City Improvements Company. 

He was elected a member of the Institution of Civil 
Engineers in 1860, and was awarded the Telford 
premium. He wasa Fellow of the Royal Geographical 
Society, and a Knight Commander of the Brazilian 
Order of the Rose, bestowed on him in 1879 by the 
late Emperor Dom Pedro II. 
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THE HANNOVERANER BIPLANE. 

Tur Hannoveraner biplane, illustrated herewith, 
was brought down near Lestrem on March 29th by 
anti-aircraft fire. Tt is of a highly characteristic 
design, and has. many points of interest. Labels 
attached to it show that it is of recent construction, 
and bear the date “‘ 15/2/18.” It was presumably 
made by, or to the designs of, the Hannoversche 
Waggonfabrik A.G., of Hannover-Linden. Its struc- 
ture is largely of wood, although steel is used for the 
interplane and landing chassis struts, in the centre 
section, and in some of the tail details. From an 
official report on the machine, issued by the Aircraft 
Production (Technical) Department of the Ministry of 
Munitions, we learn that the design reaches a fairly 
high level throughout, and that the construction is 
everywhere sound, and the finish quite good. The 
following are the leading particulars relating to it :—- 


Hannoveraner Biplan:. 


Weight, empty, 1732 Ib.; total, 2572 Ib. 

Wing area, upper, 217.6 sq. ft.; lower, 142.4 ; total, 360. 
Loading per sq. ft. of wing surface, 7.29 lb. 

Aileron, area, 16.4 sq. ft.: balance area, 1.6 sq. ft. 

Tail planes, area, top plane, 10 sq. ft.; bottom plane, 19.2 sq. ft. 


Fin, area, 6.5 sq. ft.; rudder, area, 6.4 sq. ft.; elevators, area, 


22 sq. ft. 
Body, horizontal area, 53.2 sn. ft.; vertical area, 91.6 su. ft. 
Total weight per horse-power, 14.3 1b.; crew, two. 
Armament, one Spandau, one Parabellum gun. 
Engine, 180 horse-power, Opel Argus. 
Capacity, petrol, 37.26 gallons ; oil, 3 gallons. 





Performance.—-The performance of the machine is 
stated to be by no means bad. The following table 
gives the test results :— 


Climb to .. a: we 5000ft. 10,000ft. 13,000ft. 
Time occupied, minutes ities 7 18 29.75 
Rate, feet per minute*.. .. .. 590 340 190 
Indicated airspeed* .. .. .. 68 65 62 
Engine speed, revs. per minute .. 1495 1475 1445 


Flying horizontally at 10,000ft. the machine has a 
speed of 96 miles an hour. and the engine a speed of 
1565 revolutions per minute. Rising to 13,000ft., the 
speed of the machine falls to 894 miles, and the engine 
to 1520 revolutions. The “service ceiling” of the 
machine, that is to say the height at which the rate of 
climh falls below 100ft. per minute, is 15,000ft., while 
the estimated absolute ceiling, or in other words the 
maximum height to which the machine can possibly 
rise, is 16,500ft. The greatest height reached during 
the trials was 14,400ft.. and was attained in 39 mins. 
10 sees. At this height the rate of climb was 120ft. 
per minute. The military load of the machine is 
545 ]b. The air endurance travelling at full speed at 





* With reference to these figures, it may perhaps be remarked 
that the entries against ‘‘ rate, feet per minute,”’ are the rates cf 
climbing at the heights named, and not the average rates over 
the times taken to reach these heights. The indicated air speed 
is not, however, the speed at which the machine can travel 
horizontally at the heights named, but the speed, presumably in 
miles per hour, at which it is moving when it reaches these 
heights during a continuous climb to or near its ceiling.— 
Ep. Tue E, 
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10,000ft., including the climb to this height, is about 
23 hours 

When the engine is shut off the machine is stated to 
be nose heavy, and when the engine is on to be 
slightly tail heavy, and to show a tendency to turn to 
the left. It is generally light on the controls, although 
the elevator, at slow speeds, seems somewhat insuffi- 
cient. It is not a very tiring machine to fly, and pulls 
up very quickly on landing. The view, both for the 
pilot and the observer, is particularly good. The 
pilot’s eyes are on a Jevel with the top plane, and he 
also enjoys a good view below by reason of the 
narrowness of the lower plane. 

Wings.—The section adopted for the wings is 
shown in Fig. 1, contrasted with the R.A.F. 14 
section shown shaded. As usual the section is highly 
cambered, but it is less so than in most German wing 
sections From the general arrangement drawing on 
this pag, it will be seen that the upper wings alone are 
fitted with ailerons. In end elevation these wings are 
practically flat, but the lower wings are set at dihedral 
angles of 2.7 deg. The chord of the upper wings 
measures 5ft. 103in., and of the lower 4ft. 3in. The 
angle of incidence is 5 deg. throughout both planes, 
except in the lower wings at the fuselage where it 
changes to 5} deg. In the flying position the trailing 
edge of the lower plane is slightly in advance of that 
of the upper. The lower wings are carried direct 
from the bottom edge of the fuselage. The roots of 
the upper wings are attached to a centre section which 
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embraces the radiator and the gravity feed petrol tank. ; upper ends these struts are attached to the spars 
In plan the rear edge of the centre section is cut away | of the centre section of the top plane by means of ball 
above the pilot’s seat, and at this point is about a foot | and socket joints, and at their lower ends to the fuselage 
above the top surface of the fuselage. | in the manner shown in Fig. 5. 

The form of the wing rib used is illustrated in| The main lift wires extend from the strut sockets of 
Fig. 2. The spars, it will be seen, are of the usual | the upper wings to the bottom edge of the fuselage, 
built-up hollow type. They terminate at the inner | where they are anchored to clips of the form 
ends in steel boxes in which horizontal slots are cut. | illustrated in Fig. 6. These clips are bent round the 
One end of these slots is widened sufficiently to pass | bottom of the longerons, and are tied crosswise by 
over a knob mounted on the fuselage. On sliding | means of a steel strap passing right across the fuselage, 
the wings backwards for }jin., the knob necks are | immediately below its wooden transverse member. 
engaged by the restricted parts of the slots. The  Pyselage.—The fuselage is roughly rectangular in 
wings are maintained in this position by vertical | section amidship and tapers off to an oval section 
bolts passed through the steel boxes. | towards the tail,'as shown in Fig. 7. The fuselage 

The. interplane struts are formed of steel tubing | structure consists of four longerons covered in with 
1fin. in diameter, stream lined with taped-on wooden | 1/,gin. three-ply wood applied in square panels, and 
. fairings to a section measuring 4Zin. by 1#in.- The | clothed with doped fabric. There is no wiring in the 
ends of the tubes are tapered, welded up and drilled | fuselage, but a bracing of diagonal wooden members 
and are attached to the spars in the manner shown | occurs as shown in Fig. 7, about half-way between the 
in Fig..3. The struts of the centre section are of | after cockpit and the tail, while between the two 
streafn line steel- tubes welded together to form | cockpits there is a stout steel tube cross member. 
triangulated structures, as shown in Fig. 4. At their! At the gunner’s cockpit the fuselage has the unusually 
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great depth of 4ft. 7in., while the width is 3ft. 2in. 
At the tail end, as indicated in Fig. 7, holes are cut 
in the three-ply covering, so that when the tail is 
being lifted, the weight may be taken on the longerons. 

Undercarriage.—The undercarriage is of the usual 
German design, embracing tubular struts faired with 
wooden backings taped on. The joint connecting 
the forward struts to the fuselage also serves as an 
anchorage for the forward flying wires, and for the 
undercarriage cross bracing cables. The shock 
absorbers consist of triple-coiled springs enclosed in 
a fabric covering. 

Engine.—The engine is a six-cylinder vertical Opel 
Argus motor of 180 horse-power designed on accepted 
German lines. It is carried on I-section bearers 
supported on brackets attached to the vertical 
members of the forward part'of the fuselage. One of 
the bearers is to be seen through the open inspection 
door in Fig. 4. 

Tail_—The tail arrangement. is a characteristic 
feature of the machine. A biplane system is adopted 
in order evidently to permit the gunner to fire through 
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the tail at pursuing machines without suffering from 
the masking effect of the ordinary single-plane tail. 
Referring to Fig. 7, it will be seen that at the extreme 
end of the fuselage there is a strut fastened to cross 
members. This strut is continued to the top of the 
fin and provides an attachment for the top plane of 
the tail. The upper tail plane—see the general 
arrangement drawing—is flat and thin, and is covered 
with fabric. The lower plane, on the other hand, 
is heavily cambered on both surfaces, and is covered 
with 4/,9in. three-ply wood throughout. Neither 
plane is provided with means for adjustment. On 
each side of the fin the tail planes are braced by an 
inclined interplane strut of stream line tubing and by 
cross wires. 

The fin extends both above and below the fuselage, 
and forms a stream line extension of the body. It 
is covered with three-ply wood over which is fixed 
a layer of fabric. The lower edge of the fin is used 
to provide a mounting for the tail skid. This skid 
is not, swivelled, but is provided with a solid metal 
shoe of,a good’ size, which allows side-slipping to 
take place in answer to the rudder, when the machine 
is running on the ground. The skid is sprung with 
elastic bands at its forward end. 

The twin elevators are coupled together in the 
manner shown in Fig. 8. The upper and lower 
links, it will be noticed, are brought not to a common 
pin, but to two separate pins. As a result the two 
elevators do not move equally when the contro] is 
operated, but the difference is, in practice, stated to 
be inappreciable. 
|: Control.—The ailerons, fitted to the top wings only, 
are provided with curved levers forming part of the 
aileron framework and passing through a slot in the 
main plane immediately in front of the ailerons. 
From each end of these levers, wires are led to pulleys 
on the lower wings and thence through guides lying 
behind the leading spars of the wings to the control 
stick. The control stick is of a new design. At its 
upper end, see Fig. 9, it is fitted with two sloping 
wooden handles, of which that on the left is fixed to a 
sleeve, which is rotatable round the control stick on 
the release of a ratchet operated by the grip lever 
shown on it. Rotation of this handle round the stick 
operates the engine throttle valve through a crank 
carried at the bottom end of the sleeve to which the 
handle is fixed. The throttle can be independently 
operated by means of a push rod extending through 
the dashboard. 

The rudder bar, Fig. 10, is formed of welded sheet 
steel, and has the usual heel rests. It is situated in 
front of the dashboard bulkhead, in which openings 
for the pilot’s feet are provided. These openings 
are backed with sheet metal casings, a construction 
which eliminates the draught usually coming from 
the underside of the pilot’s cockpit. 

Petrol and Oil Systems.—The main petrol tank, 
holding 30 gallons, is placed beneath the pilot’s seat. 
The fuel is fed from the tank to the carburetter by 
air pressure. The pressure used, according to the 
report, is 0.25 grs. per square c.m.(sic.) A hand air 
pump, Fig. 11, is carried on the right-hand side of the 
pilot’s cockpit, and is provided with a long handle so 
that it may be operated either by the pilot or his 
companion. An auxiliary gravity feed tank for use 
at starting is embodied in the centre section of the 
upper wings. It can be filled from the main tank 
by means of a semi-rotary hand pump on the pilot’s 
left hand. 

The oil is contained in a tank on the right side of 
the engine. The fuselage covering is cut away at the 
point in order that the level gauge on the side of the 
oil tank may be read from outside the machine. 

Miscellaneous.—The radiator has an area of 27in. 
by 16in., and is built into and conforms to the section 
of the centre portion of the upper wings. No wire- 
less fittings were found on the machine when captured, 
but facilities are provided for their adoption whenever 
required. The wireless dynamo would also supply 
heating current, plugs for which are found near the 
pilot’s and gunner’s seats The observer is provided 
with a spring-up folding seat, which is so low that 
when he is seated on it his head is level with the gun 
mounting. A’ hole in the bottom of the cockpit, 
covered by a sliding panel which is operated by a 
return wire passing over a pulley is provided for 
photographic purposes. The only instrument of any 
novelty on the mahcine is an air speed indicator of 
the revolving anemometer type. The propeller is 
composed of laminations, which are alternately of 
ash and of some species of soft pine. The fabric 
and dope are of good quality. The camouflaging 
consists of a mosaic of yellow, green, pink and blue 
on the main planes, while the fabric of the fuselage 
is generally of a dark greenish colour. The colours are 
dyed into the fabric before it is doped. The armament 
consists of a Spandau gun firing forward through the 
propeller under the control of the pilot, and a movable 
gun on a wooden mounting under the control of the 
observer. 








A HEAVY OIL BURNING ARRANGEMENT FOR 
MOTOR CARS. 


EvrERYONE, nowadays, is on the qui vive for petrol 
substitutes for driving motor vehicles, but, desirable 
though the end may be, there is in these days of short- 
ness of labour and material, a limit to the complica- 
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tions and additions permissible to attain that end. 
It was with much interest then that we examined an 
arrangement designed by Mr. F. A. Wilkinson, 
M.I.E.E., M.I. Mech. E., of Hatfield, to burn tar oil 
on an ordinary 20 horse- -power Overland touring car, 
since his special object is to use the cheapest of fuels 
without the need for expensive or unobtainable fittings. 

First let us say a word about the actual fuel used. 
The analysis of two samples gives the following 
results :— 


First Second 
sample. sample. 
Condition at ordinary tem- 
perature Liquid -. Liquid. 
8 fic gravity at 60 deg. Fab. 1.010 - 1.038. 
ater .. Trace -- 4 per cent. 
Flash point. Close test 165 deg. Fah. .. 205 deg. Fah 


Volume distilled up to a tem- 
perature of 600 deg. Fah... 


Volume of tar acids 


95 per cent. 
94 per cent, 


. 80 per cent. 
- 17 per cent. 


The first sample represents the tar oil used on the 
occasion when we inspected the car. The second 
relates to an oil which Mr. Wilkinson informs us he 
has also used with good results. The flash point of 
165 deg. is in itself remarkable, but from the 
commercial point of view, the price of 5d. per gallon, 
compared with, say, 3s. 9d. per gallon for petrol is 
the feature which will probably command the 
most general attention. 

We will now deal briefly with our observations 
made in the course of a short run in the car. At 
present the car is started up on coal gas, though no 
doubt in peace time petrol would be used for this 
purpose. When the heavy oil is first switched on, 
and after the car has been standing, there is a certain 
amount of temporary smoke emission, and the fumes 
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angles to the fuel rising from the jet, and so thoroughly 
heats and, to some extent perhaps, atomises it, 
that there is every ghance of the fuel reaching the 
cylinders without condensation. Thus we have the 
admission of actual exhaust gases and of very highly 
heated air into the induction pipe beyond the 
carburetter, in addition to the warmed: air which 
normally enters the carburetter. Exactly what 
function the various parts perform, and their 
exact relationship to each other, we must admit 
we are tinable to dgsermine, but we did not gather 
from Mr. Wilkinson that he had found any great 
difficulty in arriving at the correct sizes of the pipes 
or of the proper amount of surface to be exposed to 
the heat. The amount of heated air and exhaust 
gases are, however, controlled from the dashboard, 
and they require some slight adjustment on starting 
up and when the engine is running light, though the 
amount of attention required when actually running 
was practically nil. It is interesting to note that 
after the trip an examination of the plug and the 
top of the valves showed nothing but a perfectly dry 
film of carbon, which was easily brushed off; there 
was no sign whatever of anything in the nature of 
wet or unconsumed fuel. 

With regard to results, we were informed that the 
consumption of the car on petrol of .745 specific 
gravity is 19.6 miles per gallon; on paraffin, .810 
specific gravity, 18.6 miles per gallon; while on the 
tar oil of which the analysis is given the consumption 
is 18.33 miles per gallon. The difference is small 
enough in actual miles, and is in favour of petrol, 
but when the consumption is converted into what is, 
of course, the most important point of view, £ s. d., 
it becomes startling. The petrol consumption is 
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from the exhaust are decidedly pungent ; but in these 
days that can be overlooked. Suffice it to say that 
the car runs with perfectly regular firing and picks 
up well. For instance, we approached one hill at an 
intentionally low.speed on top gear, and the car 
mounted in good style with a steady beat and without 
the slightest sign of pre-ignition or missfiring, and in 
all respects behaved well, though, as is only to be 
expected, the pick up is not quite equal to that of 
the most refined modern car on petrol. 

That is, we think, all we need say as to the actual 
running of the car; the “‘ how it is done ’”’ needs very 
little more, as there is.“ so little toit.”” The original 
carburetter of the Overland car is retained, only some 
additional pipes being used. The first of these is a 
small pipe A, Fig. 1, which leads from the exhaust 
pipe and admits exhaust gases through a valve B, 
controlled from the dashboard, into the inlet pipe 
just above the carburetter. Next comes a small 
heating chamber C placed alongside the float chamber 
and connected thereto in such a way that. the level 
of fuel is the same in the two chambers. In this 
heating chamber is a coil of wire E, Fig. 2, connected 
with the battery which, when a current is passed 
through it, heats up the fuel in the chamber. We were 
informed that the engine can be started in about 
two and a half minutes after switching on the 
current ; as we have said, though, this heater was not 
used on the occasion of our visit. The outlet from 
the top of the chamber feeds the oil under the influence 
of the engine suction into the cross piece which admits 
the exhaust gases into the inlet pipe and affords on 
starting up an extra jet to give the necessary rich 
mixture. The third and last addition to the ordinary 
engine consists of a jin. copper pipe D entering the 
exhaust pipe beyond the-manifold, and passing along 
the whole length of the manifold and leading to the 
same cross piece that takes the fuel and exhaust 
pipes already mentioned. The air admitted at D is 
thus very highly heated in its passage through the 
exhaust pipe, and enters the induction pipe at right 





equal to 2.29d. per car mile with a car weighing 
1 ton 6 cwt., whereas for tar oil the cost is only 
0.27d. per car mile. Of course, the difference would 
not be so pronounced in‘ peace time, presuming the 
cost of petrol to come down to somewhere in the 
neighbourhood of pre-war prices, but still more than 
great enough to warrant the expense of fitting up. 
A very important point which we should like to bring 
out in this connection is, that the car engine is, of 
course, working under the most unfavourable con- 
ditions possible, as the load is so constantly varied, 
while it is recognised that, especially with heavy oils, 
the best results can only be obtained with a practically 
constant full load. 

If, therefore, the simple arrangement which we 
have briefly outlined above, involving as it does a very 
small expense, will give such results from the point of 
view of £ s. d. under unfavourable conditions, the 
saving to be made on engines running under steady 
load, such, for instance, as those used in electric 
lighting, threshing, pumping, &c., would be greater 
still. It would, indeed, appear to be well: worth 
the while of all those who either have, or are con- 
templating the purchase of such a plant, to investigate 
further the claims of Mr. Wilkinson’s invention. 
The inventor is of opinion that it could be applied to 
all internal combustion engines, and doubtless such is 
the case, though we are unable to gauge how much, 
if any, further experiments would be necessary in 
order to arrive at the correct proportions of the pipes, 
&c., for the wide range of types of engine for which 
it might be considered. 

We feel that we must make a brief mention of 
another, and, what we must call somewhat extra- 
ordinary, invention which Mr. Wilkinson showed us 
in the course of our visit, namely, a two-stage air 
compressor of which the cylinders are the same in 
diameter and stroke for each stage. The compressor 
is composed of the two front cylinders of the: car 
engine driven by the two rear cylinders. . Permanently 
screwed into the valve cap of each compressor 
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cylinder is a valve chest containing suction and 
discharge valves which are cut off from the cylinder 
while the engine is being used to drive the car. 
The exhaust valve of the number one cylinder 
communicates with the valve box of the second 
cylinder, so that the first cylinder compresses into the 
second cylinder, which raises the air to a final pressure 
of 75 lb. per square inch. We were informed, however, 
that by means of a different. arrangement of valve box, 
suitable only for certain types of engines and with 
very much less clearance, a p ure of 110 Ib. has 
been obtained. We were shown the action of each 
cylinder separately, the gauge showing 40 lb. per 





cylinder, and the 75 lb. as a final pressure when the passages, the 


In view of the fact that the design of a ship sometimes 
necessitates high velocities and certain obstacles in the air 
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ible loases produced should be allowed 


two were connected up. When used as a compressor, ‘for when considering the design of the fan. Taking in 
the ordinary inlet and exhaust valves are put out of consideration the characteristic curves of the performance 
gear by a simple arrangement, which puts the tappets of centrifugal fans, it would be desirable to specify fans 


out of contact with the valve stems. The efficiency, | 
we should imagine, would not be high, owing to the 
fact that some of the compressed air is re-expanded 
on the down-streke of the piston ; but that is not the 
point, and we were unable to test what the efficiency 
is, owing to leaks in the more or less temporary 
arrangement which was made to show us the pressure 
in each cylinder separately. As a method of com- 
pressing coal gas under present conditions without 
carrying the considerable extra weight of a 
compressor, &c., it is a very ingenious sort of war 
substitute. The point is that it works, and under 
such conditions we do not think that efficiency is a 
matter which needs much consideration. 








THE AIR SUPPLY TO BOILER ROOMS.* 
By Mr. RICHARD W. ALLEN, C.B.E., Member. 
(Concluded from page 199.) 


(8) Loss or Arm PRESSURE IN THE BOTLER-ROOM DUE TO 


Vacuum at Fan INtet. 


Ir, in the passage from the top deck down to the fan 
inlet, a loss of air pressure occurs, say of lin. water gauge, 
due to sudden enlargements, high speeds and sharp corners, 
then in order to draw the air into the fan-room a vacuum 
of lin. must be produced by the fans themselves. Therefore, 
if a fan designed for 4in. water gauge of pressure in the 
boiler-room has first to produce lin. water gauge of vacuum 
in the fan compartment in order to draw the desired 
quantity of air through the air passages, then obviously it 
can only maintain 3in. on the discharge side, i.¢., in the 
boiler-room, instead of 4in. water gauge. 

Exhaustive tests have been carried out which prove that 
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the air pressure in the boiler-room equals the total pressure 
exerted by the fan Jess the amount of suction at the fan 
inlet. The tests were conducted on a forced draught fan, 
60in. in diameter, and typical] readings are as follows :— 
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450 5,000 3.05 15 | 2.9 Suction open and discharge 


throttled. 
Suction throttled and discharge 
open. 


> 
- 
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450 4,590 3.04 2.9 


450 10,000 3.75 -25 | 3.5 Suction open and discharge 
A throttled. 
450 9,000 3.74 | 3.5 -24 Suction throttled and discharge 
open. 





The results show that, for a given speed of revolution 
and quantity of air, the total pressure across a fan is con- 
stant, and if a resistance is placed in the fan inlet, causin g 
@ rise in vacuum, there will be a corresponding fall in 
discharge pressure. It is therefore proved that :— 

lin. W.G. vacuum on inlet side means lin. W.G. drop 
in discharge pressure. 

2in. W.G. vacuum on inlet side means 2in. W.G. drop 
in discharge pressure. 

3in. W.G. vacuum on inlet side means 3in. W.G. drop 
in discharge pressure. 

The readings given in the table below are the outcome 
of tests on board ship, and they show that of the total 
air pressure which the fan installation on this ship is able 
to maintain at maximum output fully one-third is wasted 
in losses of flow through the intake shaft, making only 
two-thirds available for the boiler-room. 

* Read at the Spring Meetings ot the Fifty-ninth Session of the 
Tnstitution of Naval Architects, March 22nd, 1918. 


designed for increased air pressures, beyond that which is 
necessary for smokeless combustion, instead of increased 
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Fig. 12 


quantities, as is frequently done, when there is any 
danger of air shortage. By this means there would be a 
reserve of pressure to overeeme resistances in intake 
passages if they occur. At the same time a greater supply 
of air to meet emergency conditions would still be available. 


(9) IncrREASE IN STEAM CONSUMPTION OF FAN INSTALLA- 
TION DUE TO Vacuum aT Fan INIET. 

From the many steam consumption tests which have 
been made from time to time on various sizes ot tans and 
engines, it may be taken that the increase in the steam 
consumption of fan installations is about 20 per cent. due 
to lin. vacuum on the inlet. This loss is considerable, 
especially with large numbers of fans, and shows the 
necessity of reducing the vacuum on the inlet side to the 
lowest possible limit. 

An example of a steam consumption table for an engine- 
driven fan is given below :— 
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445 150 25 28.4 2784 98.0 4.5 40,000 
400 127 25 20.4 2237 109.0 3.7 35,000 
350 108 25 13.8 1788 129.5 2.9 30,200 
300 85 25 8.87 1282 144.0 2.15 26,100 
250 70 25 5.4 942 174.0 1.55 22,200 
200 54 25 2.6 620 238.0 -96 17,100 
150 42 25 1.1 390 351.0 55 12,700 
100 4: 2 -356 235 0 26 8,850 


(10) INcREASE IN OUTPUT DUE TO PRoPpERLY DesIGNED 
CasInas. 


A number of tests have been made which prove that the 
performance of a fan is considerably improved in output 
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as well as efficiency if attention is given to the design. of 
the fan casing, and to the discharge of the air from the fan 
case. Where fan casings are provided, it is of the utmost 
importance that they should be constructed as a volute 
form, designed specially to suit the exact conditions for 





each ship, which are governed by the quantity of air tu be 
delivered’ and the air pressure required. .The following 
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tests, carried out on various sizes of fans, illustrate the 
importance of correct design of casing. 

Lest No. 1.—The fan was tested in a volute casing of a 
considered design, and tests were also carried out in an 
ordinary volute casing which had not received the sam. 
careful study with a view to maximum output. Tre 
results, illustrated in graphical form—Fig. 12—show that th« 
output was approximately 10 per cent. greater at normul 
duty with the improved design than with the ordinary 
volute, when fitted to the same fan running at the same 
speed. 

Test No. 2.—The fan was first tested in a concentric 
casing. Secondly, the same fan was tested in a casing of 
volute shape. Tne improvement effected by the secon 
test over the first amounted to 30 per cent. in output, and 
9 per cent. in efficiency—efficiency being raised from 
36.8 per cent. to 40.3 per cent. Tne average readings arc 
given from the tests. 





RPM uantity, Pressure, Fan 
“ oub. ft.jmin, inches W.G. | efficiency. | 
450 10,600 2.98 36.8 | Concentric casiny. 


450 13,800 2.96 40.3 | Volute casing. 





Test No. 3.—The fan was tested in a concentric casiny 
without volute, and also in the same casing with a volute 
introduced. The superiority of the volute casing over tlic 
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concentric casing amounts to approximately 70 per cent. 
in output, and 40 per cent. in efficiency. Average readings 
are given from the tests. 





RPM Quantity, Pressure, Fan 
“= eub. ft/min. inches W.G. efficiency. 


510 27,600 4.95 42.0 | 

515 28,700 5.00 43.0 ; Concentric casing. 
523 30,600 5.10 43.7 1§ 

496 42,750 5.35 64.8 

492 31,000 6.00 66.8 Volute casing. 

497 25,200 6.20 64.3 





Numerous comparative results have been recorded, from 
which the readings quoted have been selected to illustrate 
the value and emphasise the importance of the question 
of the fan casing. 
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(11) ARRANGEMENT OF DEFLECTORS ON Fan CASINGS. 
When several fans are placed side by side, as is often the 
case in the fan compartment of a boiler-room, it is found 
that some of the air delivered from one fan obstructs the 
delivery of air from an adjacent fan, thus diminishing the 
output. This objection is overcome by the employment 
of guides or deflectors of special form. 
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When two ,adjacent fans are revolving in opposite 
directions the guide or deflector is of a form resembling 
a four-sided prism with concave faces. 

Where fan casings are fitted, two of these faces form 
continuations of the curves of the two casings, the edge 
formed by them being situated between the two impellers 
at or near the point where they are nearest to each other, 
whilst the opposite edges of these faces are each in close 
roximity to its impeller. The other two faces of the 
prism form guides which turn the two meeting currents 
of air more or Jess through a right angle, and so cause them 
to flow together away from the fans, as illustrated in 


ig. 13. 
Phen the adjacent fans revolve in the same direction 
the deflector is three-sided, one edge, as before, being 
situated between the impellers, the two faces meeting at 
that edge being continuations of the curves of the casings, 
whilst the third face forms a guide which directs the air 
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from one impeller into the same direction as the stream 
delivered from the other impeller, as shown. in Fig. 14. 

The result on the air streams issuing from a fan casing, 
with deflector fitted, is illustrated in Fig. 15. Without 
deflectors, after concussion of the opposite streams, 
the air in its endeavour to follow a natural path tends to 
form deflecting planes by the formation of eddies. The 
deflector saves both the shock caused by opposing streams 
and the energy absorbed in vhe eddies. Where fan casings 
are not fitted, the form of deflector is more dependent upon 
individual circumstances. Thus, if a fan runs close to a 
bulkhead or discharges into a corner formed by the ship’s 
structure, or if part of the periphery runs near some 
obstacle, the improvement in output and efficiency due 
to fitting an effective deflector is very appreciable. 

Tests were also carried out on board ship with a plant 
where tan casings were not installed, to ascertain the effect 





particular ship the benefit derived would be most when the 
demand on the fans is at a maximum. In comparing 
different ships, the larger the quantity of. air supplied, or 
the higher the velocities of air currents, the greater will be 
the saving effected by the deflectors. 

From experiments carried out on speed trials several 
valuable observations were recorded by means of the ribbon 
test. It was found that some of the air leaving the fan 
at high velocity went straight to the furnace doors. These 
streams may be of great value if guided correctly by 
deflectors ; the losses are then the minimum possible under 
any conditions, as there are no losses at all incidental to 
the conversion of velocity to pressure energy and back 
again. The rest of the air leaving the fans supplies the 
storage of air in the boiler-room, that is to say, its velocity 
is changed into pressure energy, which is converted as 
demanded by the pressure difference across the boiler 
into the required velocity of air passing through the furnace 
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doors. The storage pressure in the boiler-room produces 
low velocity streams radially to the furnace doors from all 
directions. Considering the value of the high velocity 
streams described, much benefit may be derived from 
avoiding, where possible, any obstacle being placed near 
the periphery of the impeller. Deflectors should always 
be arranged so as to guide the streams of air in a correct 
and natural path. They should be fitted as close as possible 
to the periphery of the fan impeller, only allowing a running 
clearance of about lin. The guard round the fan, which 
has a greater clearance, should be fitted afterwards. 
Since the velocity of the air streams are highest as they 
leave the fan, the momentum of the air streams is then at 
a maximum, and deflectors, which act as a guide to the 
streams, can be applied with the greatest effect. Recent 
observations have demonstrated the value of long deflector 
plates as compared with short ones, and where there]is 
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of fitting deflectors. The arrangement of fans in the boiler- 
room on trial was as shown in Fig. 16. It will be noticed 
how the direction of rotation is responsible for banking 
the air up into the recesses formed by the deck above and 
the air-lock at A A. The rotation was then reversed, and 
deflectors were fitted as shown in Fig. 17. The effect of 
the reversal was to make the confined spaces act to some 
extent as volutes instead of as air pockets. The deflectors 
which were fitted had been designed to suit the position, 
surroundings, and rotation of the fans. Two series of 
readings were taken on this ship before and after fitting 
deflectors, which are plotted on the graph, Fig. 18. The 
improvement effected with the deflectors is represented 
by the area between curves “‘ B” and “ D.” 

Deflectors have been proved to be of greatest value when 
the output of air is large or the velocity of the air is high. 
This necessarily follows, since both conditions are inter- 
dependent and have a tendency towards high resistance 
of flow, which calls for ‘high ‘pressure drop ; thus, for any 





TESTS OF STREAM-LINE SHUTTERS 


room for them it is desirable to have long plates, so as to 
deflect the streams of air gradually, and also to act as a 
guide for a greater distance. 


(12) Direction or RoratTion oF THE Fans; INFLUENCE 
on DIstTRIBUTION OF AIR IN THE BOILER-ROOM. 


In the disposition of a group of fans-in the boiler-room 
little or no consideration has in the past been given to the 
influence which direction of rotation of-the fan has on the 
uniform distribution of air in the boiler-room. It is 
generally assumed that the pressure which the fans create 
in the boiler-room is sufficient and uniform enough through- 
out the boiler-room to supply all the furnaces equally with 
air 

The air currents, however, caused by the discharge. of 
air from the fan casing and also from the periphery of the 
fan itself where it is open to the boiler-room, are sv con- 
siderable with the latest types of fans, which have to work 
against a considerably higher air pressure than formerly, 





that consideration has to be given to the possibility”of 
such air currents blocking the passage of air to the 
extreme parts of the boiler-room. The fits and air locks 
reaching down into the boiler-room fromthe fan compart- 
ment add considerably to the difficulty of getting the air 
uniformly distributed. 

It will be realised that the furnaces of the boilers placed 
amidships are plentifully supplied with air, whilst the 
furnaces situate at the wings do not get such a direct and 
ample air supply. Considerable improvements in this 
direction can often be achieved by regrouping the fans, 
and reversing the direction of rotation of the fans, thereby 
obtaining a uniform supply over the whole width of the 
boiler-room. 


(13) Om Furr; Qvuantrry or Arm REQUIRED FoR 
CoMBUSTION. 


Most liquid fuels are derivatives of petroleum, which 
occur in many different parts of the world, and varies to 
some extent in composition. Practically the same material 
is obtained by the distillation of oil-shales and some classes 
of coal. Whatever its source, petroleum always consists 
of a mixture of different hydro-carbons, capable of being 
more or less completely separated from each other by 
fractional distillation. The theoretical quantity of air 
required for complete combustion of the fuel is based on 
the precise amount of oxygen which that air contains, and 
assumes that as the air passes through the boiler thé whole 
of this oxygen is completely extracted, and combines with 
the gases given out by the fuel. 

Such a condition, of course, is never reached in practice, 
as each particle of air cannot be brought into contact with 
the fuel at the correct temperature, and for a sufficient 
length of time. The amount of excess air required 
depends upon the type of oil burner, design of boiler, and 
the conditions of combustion. To arrive at the amount 
of air required in practice the theoretical amount must be 
multiplied by a factor which is usually found to be within 
the range of 1.6 to 2.5, that is to say, the volume of air 
as measured at normal atmospheric temperature and 
pressure required for the combustion of 1 lb. of oil fuel is 
from 250 to 450 cubic feet. 


(14) Progress my Fan DEsien. 


Until a few years ago there were certain rules which were 
generally accepted and applied for the size of all machinery 
placed on board ship. In the latest ships, considerations 
of weight and space, and also of efficiency in working, have 
become of such vital importance that increasing investiga- 
tion has been devoted to obtain the maximum output 
possible with a fan installation of minimum weight and 
space, absorbing as little power as possible for a specified 
duty. There are always limiting factors to the increase 
of efficiency, and to the reduction in size ; the greater the 
improvement achieved the more difficult it is to make 
further appreciable strides towards reaching the limits. 

Generally speaking, with the ever-increasing air pressures 
and consequent greater air velocities through the fan vanes, 
together with the large volumes to be dealt with, in order 
to achieve a maximum all-round efficiency, great attention 
has to be given to the design of the vanes of modern fans, 
so as to make the air streams passing through them follow 
as closely as practical limitations will allow the laws of 
dynamics with due consideration of the physica] properties 
of the medium one has to deal with. 

Tn conclusion, the author would remark that he has only 
treated the subject very briefly, as the results of the 
research work cannot under present circumstances be 
presented as fully as would otherwise be the case. 

[As an example of the kind of flow obtained, we reproduce 
two photographs showing long and short ribbon tests on 
a stream-line shutter.—Ep. Tae E.] 








PROVINCIAL LETTERS. 


MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


THE 


Dearer Iron Prices. 


SomE minor price changes have, this week, to 
be recorded in the Midland iron trade. But it is thought 
that the Ministry of Munitions will not introduce any fresh 
official prices until October. Then probably at the 
quarterly meeting or soon after, there is fairly strong 
expectation of a rise in gas strip. the makers having asked 
for an advance of £1 per ton. It seems that the question 
of the revision of strip prices has been deferred, though 
makers express confidence that their claim wili be fairly 
met. There has been no advance on the £15 5s. maximum 
for strip, while bar iron, on the other hand, it will be remem- 
bered, received a fairly subsiantial advance, amounting 
in the case of marked déscriptions to £1 a ton, and in 
respect of unmarked to 17s. 6d. per ton. Nut and bolt 
bar iron, which is not controlled in a pecuniary sense, 
has also, I may repeat, risen in full sympathy. - No con- 
sideration has been given to puddled bars, but they are 
so inter-related to strip, that will they probably be dealt 
with by the Iron and Steel.Controller together. Under 
the altered circumstances, £11: 10s. for puddled bars is 
not now regarded as satisfactory. Somewhat to the sur- 
prise of customers some of the makers of puddled iron this 
week have made an addition of 10s. to their charges on 
the basis of a description of the material as “ best ” or 
specia).”” This brings the price to £12 per ton. Con- 
sumers rather resent the new impost, and some aré dis- 
posed to appeal to the Ministry of Munitions. Nut and 
bolt bars, small rounds, squares, and flats, and steel strips 
are practically the only classes of material which are now 
uncontrolled. But--steel.strip may be brought in any 
day, as nogotiations have been in progress for some time. 
Contrary to all tne foregoing is the information this week 
that tin-plate prices have fallen .from-32s. 6d. to 32s. 74d. 
consequent upon a drop of -£2 in tin. 


“ 


War and the Iron Trade. 


Most of the mterial which the rolled iron 
and steel works are turning out. is going into consumption 
as fast as it can be delivered, hut the market affords little 
indication of the activity which prevails, as the price and 
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the destination of the products sold have passed out 
ofits hands. The great bulk of the output is for war work. 
The Government is ordering freely best bars and high- 
class shipbuilding material generally, obviously with 
the intention of concentrating its efforts upon increased 
shipbuilding. The authorities fortunately are not pressing 
producers quite so hard for deliveries, presumably because 
they recognise that obstacles to production under present 
circumstances are all but insuperable. Men are still being 
taken from the blast-furnaces, forges, and mills into the 


Army. 
Manufactured Iron Values. 


Bar iron makers have the offer of more business 
than they can handle, though a very considerable output 
is bsing made. Maximum rates prevail and unscheduled 
classes of. material fetch a substantia] premium. The 
productive capacity of the bar mills is being drawn upon 
for direct Government contracts to a large extent. The 
“eontrol”’ prices of £17 and £14 15s. net at makers’ works, 
for marked and unmarked sorts respectively, are firm. 
Higher prices are paid for such descriptions as are outside 
the control. Nut and bolt qualities are maintained at 
about £15 5s. 6d., delivered in the Darlaston district. 
The export price for Lancashire bars is £16 delivered here, 
but the amount of business is trifling. Small rounds, 
squares, and flats are being pressed for in excess of pro- 
ductive capacity and business is done at the £17 10s. basis 
for three-eighths sizes. Some of the official prices are 
remunerative and no more. 


Is Pig Iron Subsidised ? 


Consumers of pig iron are coming forward 
with applications to renew expiring contracts for delivery 
during the next quarter. Makers are fairly able to meet 
their requirements in the forge department, but foundry 
material is scarce, and inquiries continue to run strongly 
on foundry sorts, and output is quite insufficient to satisfy 
demand. Consumers consequently are unable to place 
any but small orders, especially for the Derbyshire brands. 
Producers are very reluctant to accept commitments, 
which they see no reasonable expectation of being able to 
carry out. There is a good market for forge iron, which is 
not over plentiful owing to the efforts that are being made 
to overtake the demand for foundry. “Off” iron still 
commands a ready sale at the full price of basis, which is 
10s. per ton above other sorts. 


Steel. 

Steel remains difficult to procure, so far as thin 
sheets, bars, and some other categories are concerned. 
There is less stringency in supply as regards heavy plates 
and billets. Steel makers have now arrived at the con- 
clusion that no change is to be looked for in the prices of 
steel billets, to which the subsidy system has been applied, 
and the nominal quotations remains at £10 7s. 6d. per ton. 
As regards finished steel quotations, small bars of jin. 
basis continue at £18 10s. per ton (uncontrolled). 


Wire Rod Trade. 


Practically the whole of the wire production 
of this district is now for Government requirements. 
Manufacturers say wire rods are slightly easier to obtain. 
The assumption is that this is due to the steadily increasing 
production of raw steel following upon the establishment 
of new steel works and the extension of those already 
existing. 

Serap. 

The fixing of maximum prices for scrap has made 
no difference to sales, consumers being willing to pay the 
highest price for supplies of both cast and wrought iron 
sorts. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE markets generally are firm, and at the same 
time stagnant, in regard to most departments of the iron 
and metal trades. Supply is still very much restricted, 
and the motives for strenuous work are weakened by the 
strict control. The coal supply causes a great deal of 
anxious thought just now, and the recent utterances of 
the Coal Controller are certainly disquieting. It is, 
perhaps, useless to complain that this matter should have 
been considered long ago, and that the enlistment of 
fresh soldiers should not have been allowed to take pre- 
eedence of every other question. 


Metals. 


News from America indicates that the copper 
production there is more satisfactory, and hopes are 
expressed that the output this year may yet be greater 
than that of any previous year in the history of the 
American trade. There is a certain amount of doubt as 
to the labour supply, but any trouble of this kind will 
probably be minimised, if needful, by Government assist- 
ance, for the United States possess plenty of labour and 
will not waste it, as has been done in this country. Prices, 
of course, remain as they were, and are not likely to be 
altered for raw copper for another three months. The 
demand here for the old metals remains steady, but the 
prices do not show much alteration. Sometimes for special 
qualities of gun-metal, such as are known as Admiralty 
mixtures, a high price, up to £136 or £137 per ton, is 
obtained; but the general price is about £133. For 
heavy yellow brass scrap from £91 to £93 is wanted. The 
fall in tin continued last weck, and in some quarters it 
is believed that the movement has not yet come to an 
end. A new “ Tin Executive ” has been formed in London, 
the work of which will be apparently to control all the 
tin which is required for all the Allies. The American 
Government has decided to prohibit the import of any 
other but English tin from the United Kingdom, but the 
American export trade in foreign tin has been dead for 
quite a long while. . F 
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Pig Iron. 


There are no indications at present of any better 
supply of foundry iron to Lancashire. Hopes were 
expressed last week, based upon reports of a larger output 
of Cleveland foundry iron, that some parts of Lancashire, 
more especially the north, might be relieved from that 
district ; but the improvement in the output has not gone 
very far, and so far as the extra supply is concerned, it is 
likely to be counteracted by larger shipments of Cleveland 
iron to Italy and France. This is the result of an improve- 
ment in the shipping position, and one must, of course, be 
glad about it,even if the Lancashire trade is adversely 
affected. The local supplies of foundry iron are still very 
much restricted and sellers are inclined to offer in smaller 
lots and, of course, only to those who can show good 
certificates: Nominally, Derbyshire foundry iron remains 
at 98s. 8d., delivered, for No. 3, and Staffordshire at 102s. 6d. 
There is not much of either, but perhaps more of the former 
than of the latter. The Cleveland makers have the 
advantage of a high export price, viz., 119s. per ton a3 
against 95s. for home trade, but the Midland makers have 
no such opportunity. One supposes that this was taken 
into account in arranging the substitutes, but there is 
no public information on this subject. Some little Scotch 
foundry iron still comes into this district under special 
certificates, but there is practically none for ordinary work 


Finished Iron and Steel. 


The position in regard to finished material 
remains much asit was. Supplies are very small and prices 
are practically unchanged ; and one does not anticipate 
any serious alteration for some time. The war demand 
tends to swallow up all other kinds of business, and 
ordinary work is carried on under great difficulties. 


Scrap. 

There is quite a good demand here for heavy 
wrought scrap iron at the full maximum price, which, 
with all the dealers’ charges for preparing, &c., is still 
£7 8s. 6d. on trucks, including the legal profit. The forges 
are ready buyers of good material, and it is doubtful 
whether the supply is sufficient, and still more doubtful 
whether it can be kept up. The fact that many dealers 
and merchants cannot carry on their general trade at a 
profit under the new order (or, at any rate, think they cannot) 
will, later on, affect the whole supply of scrap, whether 
cast, wrought or steel, because it will hinder the buying 
and breaking up of old machinery. I did not come across 
any offers of heavy steel scrap for melting to-day. Possibly 
some lots of crop-ends for re-rolling may be bought at 
about £8 5s. per ton at the works, but re-melting steel 
scrap at the limit of £5 5s. is difficult to get. As for the 
ordinary classes of machinery cast scrap, which are usually 
plentiful here, dealers simply do not offer them. Appar- 
ently the reason is that they cannot sell these classes 
within the limits set by the order, and hence do not take the 
risk of offering them at any price. 


Manchester Association of Engineers. 


The opening meeting of the above Association will 
be held on Saturday evening, October 12th. The 
president for the year 1918-19 is Mr. Joseph Butterworth, 
M.I. Mech. E., of the firm of Lancaster and Tonge, 
Limited. With a view of encouraging the members and 
associate members to take a more prominent and active 
part in the discussions on papers read before the Association, 
the president, with the approval of the Council, has 
decided to institute a fund similar to that established by 
Mr. E. G. Constantine, a past-president. This fund will 
be devoted to providing a medal, to be awarded annually, 
to the member or associate member who, in the opinion 
of the Council, has personally, at a meeting, given the 
most valuable and interesting contribution or contributions 
to the discussions on any or all papers read during the 
session. Such contributions are not to exceed, in delivery, 
ten minutes, and not to be read from written communica- 
tions. For this purpose the president will present to the 
Association the sum of £150 for investment. The Council 
believe the: new fund will be a fitting and acceptable 
adjunct to the “ Constantine ’ Fund, as, whilst the latter 
has for its object the encouragement of original papers on 
engineering, so the former will be an incentive to the 
members and associate members to contribute their best 
to the discussions. Presumably, the members of the 
Council are to be the judges in awarding the medal. 


Partington Steel Works, 


On Saturday, August 31st, a party of members and 
friends of the North-West Section of the Junior Institution 
of Engineers paid a visit_of inspection to the Partington 
Steel Works, under the guidance of Mr.T. Roland Wollaston, 
the chairman of thissection. There are probably few works 
of the kind in this country which are so up to date in their 
equipment as those of the Partington Company, and the 
tour of inspection proved an extremely interesting function. 
The works were erected some seven years ago, but owing to 
the demands of the war their capacity has been increased 
very considerably. One of the features of special note is 
the coke oven equipment. At present the ovens number 104 
of the Simon-Carves full recovery type, but they are not 
sufficient to provide the whole of the company’s require- 
ments, and further extensions in this department are being 
made. The coke for the blast-furnaces is conveyed from 
the ovens by special skips, and the various ores are charged 
into their respective bins by hoisting the railway wagons 
to an overhead line above them by an electric hoist. In 
this connection improvements are being made to obviate 
a drawback to the original plant to avoid delay in the 
delivery of the coke. The skips, with their charge of coke, 
are carried by an electric traveller in front of the bins from 
which they receive their necessary supplies of ores. . While 
receiving their charges the skips are spun round for mixing. 
The weighing and registering are carried out automatically. 
The skips are next transferred by inclined transporters 
directly to the blast-furnaces, which they are made to fit, 
and into which they drop their charges through valves 
in their-bottoms. The basic steel furnaces in operation 
were a source ofgmuch interest. Two of them are being 
replaced by others of the tilting pattern. The gas pro- 
ducers and rolling mills were visited, and in connection with 





the latter ial mention should be made of a hydraulic 











Serr. 18; 1918 


— 
—— 


manipulating gear for feeding the heavy ingots throu, 
cogging rolls. The power-house cnt 4 = finally —— 
is like many other sections in course of extension to 
double its present size. It is of no mean proportions at 
present, for there are in operation two large gas engines of 
foreign construction, each giving about 1500 horse-power 
working on blast-furnace gas. To them will shortly be 
added engines which are being built by the National Gag 
Engine Company. 





Barrow-1n-Furness, Thursday, 
Hematites. 3 


There is a very busy state of affairs to report 
throughout the whole of this listrict in the hematite pig 
iron trade. In all, there are thirty furnaces in blast, and 
a good big tonnage of iron is being smelted. The whole of 
this iron is going directly into consumption. So far as the 
immediate district is concerned, heavy tonnages of meta] 
are wanted by steel makers at Barrow and Workington, 
and thus a large proportion of the total output is accounted 
for. Beyond this there is a steady demand on the part of 
users in various parts of the country. High-grade iron 
is in particularly brisk demand, and the whole of the output 
is quickly absorbed. In various parts of the district 
furnaces have been prepared, but there is no increase to 
note as yet in the number blowing, the difficulties in the 
way of a bigger supply of raw material not having been, 
got over. Prices are steady at full maximum rates, with 
parcels of mixed numbers of Bessemer iron at 127s. 6d, 
per ton f.o.t., and special brands at 140s. per ton f.o.t. 


Iron Ore, 


The demand for iron ore is very pressing, and a 
much fuller output is necessary. Smelters are carrying on 
with foreign ores, which are coming into port pretty 
regularly. 


Steel. 

There is plenty of life in the steel trade, and at 
both Barrow and Workington good outputs of metal are 
being noted from every department. Chief attention 
continues to be given to semi-finished steel, some of which 
is made up in the district, but there is also a brisk outside 
demand. Billets are at £10 7s. 6d. to £11 per ton. For 
steel shipbuilding material there is a steady call, both for 
plates and castings. Ship plates are at £11 10s. per ton, 
and boiler plates at £12 10s. per ton. Rails are quiet, 
with heavy sections at £10 17s. 6d. to £11 per ton, light 
rails at £14 to £16, and heavy tram rails at £14 to £15. 
Shipbuilders and engineers are full of work. 


Fuel. 

There is a brisk demand for steam coal, and the 
old quotation of 32s. 6d. to 33s. 6d. per ton, delivered, 
remains. Coke is in steady request, with East Coast sorts 
at 39s. to 4ls. 9d. per ton, and Lancashire qualities at 
37s. 6d. per ton. Cumberland cokes are in good demand 
in that county. 








SHEFFIELD. 
(From our own Correspondent.) 


The Tool Makers’ Decision. 


Last week I mentioned the trouble that was 
then brewing in the tool trade. A decision had been 
come to by over 3000 men that unless their demands for 
an increase in wages by 3s. 6d. per week for all over 18 
years of age, and by Is. 6d. per week for youths under that 
age, was acceded to by Saturday they would cease work. 
Fortunately, such a step has been obviated, for the men’s 
appeal to the Government has resulted in an arrangement 
being reached for referring the whole matter to arbitration. 
The point these men make is that prior to the present 
dispute their standard of wages was regulated by that of 
the engineering trades, and as the latter recently received 
an advance, the toolmakers claim that the award must be 
made to apply to them also. 


Sheffield and War Work. 


In conversation with one of the directors of a 
steelworks here the other day, I was given a rather curious 
explanation of the slump being experienced in some depart- 
ments of the industry in this district. Questioned as 
to whether this easiness really prevailed to any appreciable 
extent,the director replied at once in the affirmative, adding 
that he was referring, not to general work, which was 
now under strict limitations by the Government’s certi- 
ficate arrangement, but to war mateiial. “‘ Is not that 
due to the fact that our warships and our armies in the 
field are very amply supplied ?”’ I asked. “* That is no 
doubt true, but not to the extent of accounting for the 
comparative quietness in some departments. Tne people 
on the North East Coast and on the Clyde are exceedingly 
‘busy in those very departments.” “ How do you account 
for that ?”’ ‘* Well, my own opinion is that some of the 
orders which would, in the ordinary way, have come to 
Sheffield are going up there, simply because it is found that 
the Northern centres are quoting a little lower than 
some of the Sheffield firms can do. There are various 
reasons why firms on the North-East Coast, say, can work 
at a slightly cheaper rate, but it is unfair to adjust us 
to that level. Certain Government departments have 
become rather alarmed about the revelations of the Select 
Committee on National Expenditure, and that is the way 
they are showing it. Sheffield contracts are arranged 
generally upon a most reasonable margin of working profit, 
but if manufacturers are to be told to do the work first 
and talk about the price for it afterwards—well, some 
of us may find ourselves in Queer Street one of these odd 
days.’ He believed, however, that this state of things 
was purely temporary and would soon adjust itself. On 
the other hand, an official of a large steel business, referring 
to his company’s annual balance-sheet, said, “ We are 
absolutely too busy just now to arrange for its issue.” 1n 
other directions, too, it is impossible not to see that in 
many departments devoted to the production of war 





material machinery is running at full pn Nevertheless, 
the standing of the director to whom | have referred leaves 
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no room for doubt that there is something in his complaint, 
though I do not suppose he intended it to be taken too 
geriously- = * ‘ 


Development Plans, 


Several interesting matters were brought before 
the City Corporation this week, regarding the scheme for 
developing the industrial side of Sheffield. The special 
committee which has this work in hand has arranged, 
it seems, to discuss with the Improvement Committee 

roposals for the improvement of the centre of the city. 
The discussion will include suggestions for a civic survey, 
with a view to preparing for future developments of the 
city, 1's railways, canal, road approaches, facilities for 
‘transport by road and underground, the allocation of dis- 
tricts to works and trades, to housing, municipal and other 
centres, with reference to convenience, health, and appear- 
ance. Deputations are to visit cities like Manchester and 
Liverpool, to see in what directions development work has 
been carried out there. Moreover, the Development 
Committee has endeavoured to obtain from the Ministry 
of Reconstruction (Engineering) Committee particulars 
of the essential engineering industries which the Ministry 
considers to have been insufficiently carried out in this 
country before the war, with a view to-selecting therefrom 
any industries which might be introduced into Sheffield. 
This is the quertion to which I referred in my previous 
letter, and for the carrying through of which it is proposed 
to create an advisory committee, consisting of representa- 
tives of the Cutlers’ Company, the Chamber of Commerce, 
the Engineering Trades Employers’ Association, and the 
Development Committee, with power to invite represen- 
tatives of Capital and Labour to come in and discuss various 
points as they may arise. 


2 


The Gas Supply. 


Another matter of general interest that came 
before the Corporation referred to the supply of gas. It 
appears that the nominated representatives of the Corpora- 
tion and the directorate of the Sheffield Gas Company 
explain that the reduction in the pressure and quality of 
the gas, particularly noticeable in the steel works, wh<re 
such large quantities of it are used, is due to the shortage 
of men and the difficulty in obtaining the necessary plant 
and renewals. During last year the quantity of gas sold 
was 5,801,445,000 cubic feet, an increase over the previous 
year’s consumption by nearly 460,000,000 cubic feet. 
Every effort is being made to meet the anticipated large 
demand for gas during the coming winter, and the directors 
are hopeful that the shortage of last winter will not occur 
again. It is expected that the present percentage of 
women labour will be increased in the near futur2,and to this 
end parties of Sheffield women are being sent up to London 
to be trained in the Vauxhal! Gasworks for retort-house 
work. It is also mentioned that permission to proceed 
with the new gastorks on the outskirts of Sheffield 
is now awaiting confirmation by the House of Lords after 
the recess, the lower House having sanctionea the pro- 
visional order. Users of gas for furnace, &c., purposes, 
however, will have to pay more per cubic feet as from the 
Michaelmas quarter. 


Round the Works. 


If anything, the export business in the steel trade 
seems to show an improvement. Included in the latest 
transactions of which I have heard are files for Wellington 
(N.Z.), Sydney, Rosario, Lagos, Iddo, and Calcutta; 
tools for Buenos Aires, Perth (W.A.), Calcutta, Bombay, 
and Port Swettenham; sickles for Santos; steel for 
Montreal, Santos, and Lisbon; sheép shears for Rosario 
and Buenos Aires; cutlery for Valparaiso, Rio, Bahia, 
Sydney, Mombassa, Zanzibar, Sekondi, and Kilindini ; 
saws for Buenos Aires, Mauritius, Bombay and Colombo ; 
machine knives for Natal; and steel castings for Cape 
Town. There is a feeling in high-speed steel circles that 
the bulk of the American market, which has for years been 
a strong Sheffield feature, has been permanently lost to us, 
and that in its place new markets will have to be found. 
Japan might have been a likely quarter in which to 
expand a little, were it not a fact that the Japanese are 
rapidly equipping themselves with plant to supply their 
own high-speed steel needs, and it is likely that after the 
war the same kind of position may be found to have 
developed in countries like France and Italy. However, 
it is simply looking ahead for troubles that may never 
arise—at least, not to the extent feared by some. Certainly, 
the crucible furnaces are remarkably quiet at the moment, 
and it seems a pity something cannot be done to allow a 
wider seope for the activities of this department. There 
must be volumes of business about of a general character. 
Tne Development Committee, I learn, has decided to take 
into consideration a complaint that property required 
for works extensions is obtainable only at extortionate 
prices. The Committee hopes to secure powers to compel 
owners to sell their property for works extensions at its 
proper value. A few weeks ago I mentioned, whilst 
discussing the question of steel output, that it was reported 
that the North Lincolnshire firm, the Redbourn Hill Iron 
and Coal Company, Limited, would ultimately have a 
weekly output of 10,000 tons. Since then I have received 
@ note officially stating that the Redbourn Hill property 
is now a part of the well-known Llanelly tin-plate manu- 
facturing business of Richard Thomas and Co. The capital 
of the former has been raised to a round couple of millions, 
and that of the Llanelly firm to five millions sterling. 
The combined steel output of the two works will, in the 
near future, run to 12,000 tons a week, whilst the consump- 
tion in the companies’ own finishing mills for tin-plate 
purposes. will be close to 8000 tons weekly. Speaking 
generally, all engineers’ small tools are in strong request, 
not only by the military authorities, but by shipbuilders ; 
the demand for agricultural tools and implements has by 
no means exhausted itself yet, and saws are an active line. 
The Army and.Navy people keep in the market for all 
kinds of cutlery, and large quantities of safety razor 
blades are being called for. These latter are made of the 
very finest steel, though, of course, a ton of the material 
will make an enormous number of the wafer-like blades. 


Iron, Steel, and Coal. ; 
There is still no change in the iton market locally, 
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but the demand for scrap is not quite so keen. Crucible 
steel outputs are much reduced, but open-hearth furnaces 
can dispose of production at once. Electric furnaces are 
not so fully employed as recently, the call for aircraft 
steel not being so insistent. One of the serious problems 
of the moment is the supply of coal in sufficient quantities. 
Inland works, including ‘gasworks, are experiencing short 
deliveries, with the result that reserves are diminishing. 
A strong demand is maintained from France and Italy, 
and certain neutrals who bring foodstuffs and the Govern- 
ment’s requirements at ports have to be attended to. 
Collieries are all in arrears with contracts, and the open 
market is practically empty, making quotations nominal. 
Best South Yorkshire steam hards are quoted 23s. to 
23s. 6d.; best Derbyshire hards, 22s. 6d. to 23s.; seconds, 
21s. 6d. to 22s.; cobbles, 21s. 6d. to 22s.; nuts, 21s. to 22s; 
washed smalls, 18s. 6d. to 19s.; best hard slacks, 18s. 3d. 
to 18s, 9d.; seconds, 17s. 9d. to 18s. 3d.; soft nutty, 17s. 6d. 
to 18s.; peas, 16s. to 16s. 6d.; and small slacks, 13s. to 
14s. In house sorts branch is quoted 27s. to 27s. 6d., 
and best Silkstone 23s. 6d. to 24s. 6d., all per ton at pits. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


AN intimation that the authorities are con- 
templating a further advance in the export price of 
Cleveland iron has been the chief topic of conversation in 
Cleveland iron trade circles this week. No official 
announcement on the subject has yet been received, but 
there seems good reason to believe that as on the last 
occasion the amount of the advance will be 5s. per ton, 
and that it will be retrospective as from July Ist. It is 
understood that no variation will be made in regard to 
hematite prices or in the homes maxima for Cleveland iron, 
the advance, which has been occasioned by rising labour 
costs, being confined solely to Cleveland iron exported 
abroad. Traders once again raise their old objections to 
these price revisions being made retrospective. There are 
obvious difficulties in obtaining from abroad extra charges 
for iron already delivered and paid for, but these objections 
have been plainly stated on former occasions, and there is 
no reason to hope that they will. now carry any more 
weight with the powers that be. So far as the trade 
position is concerned, there is a pronounced scarcity of 
foundry iron, notwithstanding the fact that the allocations 
are somewhat smaller this month. On the other hand, 
forge iron is very plentiful. Larger supplies of iron have 
been allocated for shipment, especially to Italy, and this is 
having some effect on the home trade. Home consumers 
are still paying 95s. for No. 3 Cleveland, No. 4 foundry, 
and No. 4 forge, and 99s. for No. 1, whilst for shipment to 
the Allies the current quotations are No.1, 124s.; No. 3 
g-m.b., No. 4 foundry, and No. 4 forge, 119s. 


Hematite Pig Iron. 


The scarcity of hematite pig iron seems to become 
more pronounced. Every ton that is produced is passing 
immediately into consumption, or is ear-marked for expert 
to France and Italy. With the allocation so strictly 
controlled, consumers locally and further afield are all 
getting their fair share, but makers are finding it more 
than ever difficult to cope with their commitments, owing 
to the effect upon the output of the scarcity of fuel. The 
merchants have protested to the Board of Trade against 
the action of the Ministry. of Munitions in cutting them off 
from the trade with Italy, but so far, apparently without 
effect. The home maximum price for East Coast mixed 
numbers stands at'122s. 6d., the export price to the Allies 
being 147s. f.o.b. 


Furnace Coke. 


Every effort is being made to maintain regular 
supplies of fuel to the ironworks, and on the whole, the 
situation seems to be slightly improved. Good medium 
furnace coke is 35s. 6d. per ton, delivered at the works. 


Manufactured Iron and Steel. 


There has been little actual change in the 
conditions of the manufactured iron and steel trades this 
week. With every branch assured of a steady absorption 
of its fullest output, there is not much room for negotiation 
as far as the market is concerned, the chief point being the 
question of deliveries, which are pressed for with urgency. 
Only orders enjoying high priority can be attended to. 
In the manufactured iron trade, producers are making 
very strenuous endeavours to meet the increasing demands 
made upon them. The demand for bars is particularly 
heavy, and not even the recent advance of price has 
created the slightest falling off. There is practically no 
change in the export position. The principal quotations 
for home trading are as follows :—Steel ship plates, jin. 
and upwards, £11 10s.; 5/,in., £11 15s.; }in., £12; jin, 
£16; under tin. down to %/s,in., £17; steel boiler plates, 
£12; steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; iron ship rivets, £21 ; 
common iron bars, £14 15s.; best bars, £15 15s.; double 
best bars, £16 15s.; treble best bars, £17 15s.; packing 
iron, tapered, £17; packing iron, £13 10s.; iron ship 
angles, £13 15s.; steel hoops, £17 10s. to £18 10s.; sheets 
produced by steel re-rollers, above */,,in. thick, £16 ; °/,,.'n. 
thick and under to 16 gauge, inclusive. £16 10s.; under 
16 gauge to 20 gauge. £17; under 24 gauge to 26 gauge, 
£18; steel rounds, squares, &c., £12 10s. The following 
are nominal quotations for export :—Common iron bars, 
£17 17s.; best bars, £18 5s:; double best bars, £18 12s. 6d.; 
packing iron, £15 10s.; packing iron, tapered, £19; iron 
ship angles, £15 to £15 10s.; iron ship rivets, £23 to £25 ; 
steel bars, basic, £16 10s. to £17 10s.; steel ship plates, 
£15 ; steel joists, £13 10s.; steel hoops, £19 to £20; steel 
sheets, singles, £20; steel sheets, doubles, £22; steel 
strip, £17 10s. to £18 10s.; heavy steel rails, £12 5s. to 
‘£13 5s. 


- Serap. : : % 
The general features of the scrap trade remain 
unaltered. The demand for all descriptions is still greater 
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than the supply, and full prices, together with extras for 
merchants, are realised for all quantities obtainable. 


The Coal Trade. 


A marked improvement has taken place this week 
in the Northern coal trade. The whole position hinged on 
the supply of shipping, and, fortunately, that has changed 
for the better, though the arrivals are still below the 
requirements of the collieries. But the point is that 
shipments are moving away more freely, and the output 
of the pits is steadily absorbed, while a fuller supply of 
tonnage is confidently expected to be forthcoming soon. 
Indeed, already the pressure for steam coals is increasing, 
and the market position promises soon to be quite tight 
for forward loading. Trucks are still scarce, and keep 
deliveries short. in the home trade, but the situation is 
no worse in this respect. A definite announcement, after 
many weeks’ delay, has been made by the authorities in 
regard to coke prices. Ever since the last official rise in 
coal prices makers have been at a disadvantage in that 
coke was not included in the advance. Coke, as a matter 
of fact, is under the control of the Ministry of Munitions, 
and not of the Coal Controller, and the Ministry of 
Munitions has been opposed to raising the price of coke, 
inasmuch as it would affect the whole range of iron and 
steel prices. _But manifestly the coke makers could not 
go on producing at the same price with the cost of coal 
advanced against them. The difficulty has been solved by 
the granting of a subsidy, which leaves the selling prices 
unaltered, but gives the coke makers the advance which 
they require. The Min‘stry now confirms that it is 
prepared to compensate the coke makers to the extent of 
5s. per ton upon deliveries of furnace coke and foundry 
coke, on and after July Ist. The payments will be made 
upon deliveries of furnace coke and foundry coke sold at 
or under the maximum prices, but not upon coke breeze 
or any exported coke, the latter, of course, realising the 
high open market prices now quoted. For neutral 
shipment, for any period over three months, best steams 
and Tyne primes can readily obtain 70s. Second steams 
show a steadier undertone, and minimum prices are 65s., 
with occasional advances asked. In regard to Blyth and 
Tyne smalls, although stocks are abundant, scarcity of 
labour prevents lifting to any extent, with the result that 
all available lots are snapped up. Best grades rule at 45s., 
with ordinary qualities steadier at a minimum of 40s. 
Coking, smithy peas and nuts are all fully taken up by the 
Admiralty or munition works, neutral quotations being 
purely nominal. Household coals under brisk home 
demands are not quoted on the export market. In regard 
to the bunker coal trade, owing to the small demand on the 
open market, stocks are offered freely. Good brands are 
obtainable at 42s. 6d., but better qualities command up to 
50s., and superiors, owing to extreme scarcity, up to 70s. 
The minimum quotations for the Allies are as follows :— 
Best Blyth steams, 37s.; Tyne primes, 36s. 6d.; Tyne 
prime smalls, 27s. 6d.; second steams, 32s. 6d. to 34s.; 
North Northumberland steams, 34s. to 3@s. 6d.; North 
Northumberland smalls, 25s. to 27s. 6d.; Blyth smalls, 
27s.; smithies, 3ls. to 32s.; peas and nuts, 3ls. to 32s.; 
best gas, 32s.; second gas, 30s. 6d.; coking coals, 31s.; 
coking smalls, 30s.; households, 35s. to 37s.; foundry 
coke, 50s.; gashouse coke, 40s.; best bunker coals, 34s. to 
34s. 6d.; ordinary qualities, 33s. to 33s. 6d.; specials, 39s. 
Principal quotations for the home trade are as follows :— 
Northumberlands : Best Blyth steams, 33s. 6d. to 35s. 6d.; 
second Blyth steams, 29s. 6d. to 32s. 6d.; Tyne prime 
steams, 33s. 6d. to 35s.; unscreened for bunkers, 27s. 6d. 
to 29s.; household coal, 26s. 6d. to 27s. 6d.; best Blyth 
smalls, 25s. 6d.; smithies, 3ls. 6d. to 36s. 6d.; North 
Northumberland smalls, 25s. 6d.; peas and nuts, 35s. to 
37s. 6d. Durhams: Steam (locomotive), 33s. to 35s.; 
special Wear gas, 31s. 6d. to 33s.; best gas, 29s. to 31s. 6d.; 
second gas, 27s. 6d. to 30s. 6d.; ordinary bunkers, 30s.; 
best bunkers, 31s. 6d.; superior qualities, 34s.; smithies, 
3ls.; peas and nuts, 3ls.; coking coals, 29s. to 30s. 








SCOTLAND. 
(From our own Correspondent.) 


After War Employment. 


Among the schemes to provide work for the men 
of Lewis after the war, is included one for the construction 
of 100 miles of electric railway to be worked: by water 
power from Loch Grimshade, a fresh water lake, five miles 
south-west of Stornoway. Lord Leverhulme is seeking 
the co-operation of the people of Lewis in all his schemes 
for the development of the island. 


Development of the Forth. 


An important communication has just been 
received by the Linlithgow County Council from the 
Local Government Board indicating prospective develop- 
ment on the Linlithgow shore of the Firth of Forth. The 
Admiralty contemplates. the erection of 1300 houses at 
Port Edgar, in the Queensferry district, and the Linlithgow 
authorities are asked to provide drainage, lighting, roads, 
and other public services for the new community. 


Pig Iron. 


The demand for pig iron continues active, and 
a firm tendency prevails for all classes. Smelters have 
now practically nothing on hand in the way of stocks, and 
business is of a hand-to-mouth character. Hematite 
is not so plentiful as could be desired, while foundry and 
forge are increasingly scarce. Export is practically 
at a standstill. 


Finished Iron and Steel. 


Activities at the various works are as fully 
maintained as labour and fuel supplies will allow. It is 
said that at the steel works supply and demand are coming 
more abreast, and that before long a- certain amount of 
surplus finished steel will be available. There will be no 
lack of outlets for the xtra material, however. Sheet 
makers receive regular orders on Government account, and 
the output of the heavier gauges, round which the demand 
centres, continues very heavy. Galvanised sheets are 
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still too dear for ordinary commercial use. Malleable 
iron makers are only accepting work of high national 
importance, and even then are hard pushed to overtake 
demand. Other orders are plentiful, but receive little 
attention. Machins tool-makers have orders for all 
descriptions, and boiler shops have good orders for marine 
and tank boilers. 


Coal. 


. No improvement can be reported in the position 
of the Scotch coal trade. The outstanding feature is the 
general scarcity which affects all departments, but chiefly 
home industrial and housshold requirements. Admiralty 
requests are large at present. A fair shipping business 
is being done, and with neutral rates advancing collieries 
are naturally endeavouring to meet these requirements. 
Consequently the local shortage becomes more accentuated. 
The aggregate shipments for the past week amounted to 
173,405 tons, compared with 185,883 in the preceding 
week, and 154,730 tons in the same week last year. Ell coal 
is quoted, f.o.b. at Glasgow, 32s. 6d. to 35s. ; splint, 35s. 
to 37s.; navigation, 37s.; steams, 34s. 6d.; treble nuts, 
30s.; doubles, 29s.; singles, 28s.; first-class screened 
navigation, f.o.b, at Methil or Burntisland, 36s. to 38s. ; 
first-class steams, 35s.; third-class steams, 3ls.; best 
steams, f.o.b. Leith, 33s. 6d. ; secondary qualities, 32s. 6d. 
per ton. These prices only apply to French and Italian 
business. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Pitwood Supplies. 


FIFTEEN months or so ago, when the supply of 
pitwood for thé mines was pe'ilously low, owing to the 
submarine losses, South Wales coalowners formed an 
association to develop home resources in the timber line. 
This association has now held its first annual meeting, when 
@ record, of which the owners and their officials may well be 
proud. was revealed. The association has purchased a 
total quantity of approximately 210,000 tons of timber. 
The number of woods bought has been 143, covering 2813 
acres. No less than 57 woods have been cut and cleared, 
and there are 75 now working. The area worked in by the 
association covers 10,000 square miles, and 750 men are 
employed, with an average weekly wages bill of £2600. 
There are 50 loading stations, and approximately 600 rail- 
way wagons are dealt- with weekly, £72,000 being paid 
annually in railway tolls. The association employs 16 
contractors cutting the woods, and these contractors 
employ 300 men, while steam lorries and steam wagons 
number 25. The average weekly mileage covered by them 
is 4000 miles, and the average weekly tonnage carried is 
1500 tens. Mr. Finlay A. Gibson, who is the secretary of 

*the Coalowners’ Association, has been acting as general 
manager and secretary to the Pitwood Association, but on 
account of his heavy and increasing duties he has now been 
compelled to resign his position with the Pitwood Associa- 
tion, and Mr. Thomas Rowe, who has been the commercial 
manager, has been appointed to succeed him. Mr. B. 
Nicholas, who is the chairman of the directors, has played 
avery large and responsible part in the organisation of the 
association, which is the largest undertaking of its kind in 
the country. : 


Colliery Officials’ War Bonus. 


The organising and general secretary of the South 
Wales and Monmouthshire Colliery Officials’ Union states 
that for the information of the various grades of officials, 
and to assist in removing much of the unrest and dis- 
satisfaction prevalent, owing to the peculiar and irregular 
manner of dealing with thé war wage or bonus, he has been 
in communication with the Coal Controller respecting the 
war wage and other matters affecting colliery officials. 
He has received information that instructions are about to 
be issued to colliery companies regarding the bonus, which 
the Controller is prepared to authorise to the clerical and 
administrative staffs of collieries, and to officials above the 
rank of firemen. 


The Housing Question. 


At a recent meeting of the Gelligaer Council a 
number of applications for the position of architect and 
surveyor, in connection with the housing scheme proposed 
to be carried out by the Council after the war, were referred 
to the Housing Committee. The necessity of appointing 
the best man was emphasised, as it was pointed out that 
the scheme was an important one, and involved the expen- 
diture of over half a million pounds. House building 
schemes are numerous, and construction after thé war will 
be on a very active scale in South Wales. At another 
meeting held recently it was stated by the chairman of the 
Health Committee of the Rhondda Council that out of 
29,000 houses in the Rhondda 600 had been condemned 
and would be closed after the war. 


Current Business. 


Operations on the coal market have been on a 
rather quiet scale during the past week. Bad weather 
has interrupted the flow of tonnage, and delay in arrivals 
has to some extent dislocated loading arrangements, but 
there has been sufficient tonnage in dock to absorb all the 
large coals available. Supplies of large coals of the better 
grades have ruled very steady. The Admiralty authorities 
have been fairly busy, and this has meant that ordinary 
exporters have found it by no means easy to secure good 
quality large. Inferior descriptions have been relatively 
easier to obtain, but nuts and beans have been firm and are 
scarce. The demand inland for coals keeps very pressing, 
and gas and house coals are readily absorbed. Very 
considerable quantities of coal, in fact, largely in excess of 
what. was estimated, are being sent by small craft from this 
district to the South-Western counties, thus relieving the 
traffic by rail. Small coals have been very excessive and 
troublesome to collieries. Those producing the inferior 
grades have again been compelled to bank supplies, 
although quantities are being sent inland to areas which, 


barred. Coke and patent fuel markets are both firm, very 
little of the former commodity being shipped on account of 
the heavy home requirements. The pitwood market is 
steady but featureless. 


LATER. 

The governing conditions in the coal trade show no 
improvement. On the contrary, the delay in the arrival 
of tonnage is having an unsettling effect. All except the 
very best Admiralty coals are being released for shipment 
by the ordinary exporter. Large coals keep fairly steady, 
but inferior smalls are a drug on the market, and constitute 
a source of great anxiety. A record was created on the 
freight market on Wednesday, when a small Spanish 
steamer, carrying 700 tons, was chartered to take a cargo 
of coals from Newport to Carthagena at the extraordinary 
freight rate of 420s. per ton. This is easily a record, and 
by the time charges for handling the coal at the port of 
destination, and other expenses are met, the coal will cost 
the importer £23 to £24 per ton. The rate of 420s. 
compares with 7s. 6d. to 10s. before the war. 


Schedule Prices (Fixed for Allies, Minima for Neutrals). 


Steam coal :—Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; best 
Eastern Valleys, 36s.; seconds, Eastern Valleys, 35s. 
Bituminous coal : Best households, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seconds, 33s. 6d.; patent fuel, 
37s. (6d. extra for France and Italy) ; coke, 54s. 6d.; pit- 
wood, ex ship, 65s. 


Newport. 


The market in Monmouthshiré coals has, on the 
whole, ruled fairly steady. In some quarters work was 
irregular for a time on account of insufficient ready tonnage, 
but the position has rather improved, and outputs have 
consequently been better. Schedule prices :—-Steam coal : 
Best Newport Black Vein large, 37s.; Western Valleys, 36s.; 
best Eastern Valleys, 36s.; other sorts, 35s.: steam smalls, 
25s. to 27s. Bituminous coals : Best house, 40s.; seconds, 
37s. 9d.; patent fuel, 37s.; pitwood, ex ship, 65s. 


Swansea. 


The situation has by no means been altogether 
satisfactory in the western area. Lack of ready tonnage 
has resulted in time being lost at collieries, and many 
salesmen have had a good deal of coal on their hands 
owing to the difficulties of finding a prompt outlet for it. 
_Both anthracite and steam coal markets have ruled quiet. 
Schedule prices :—Anthracite : Best breaking large, 37s.; 
second breaking large, 36s.; third breaking large, 34s. 6d.; 
Red Vein large, 34s. 6d.; machine made cobbles, 46s. to 
49s. 6d.; French nuts, 46s. to 49s. 6d.; stove nuts, 46s. to 
49s. 6d.; beans, 40s. to 42s.; machine made large peas, 27s.; 
rubbly culm, 18s. and 20s.; duff, 13s. 6d. and 15s. 6d. 
Steam coal: Best large, 37s.; seconds, 34s.; bunkers, 29¢. 
and 30s. 6d.; smalls, 24s. and 26s. Bituminous coal: 
Tarough and through, 34s.; smalls, 31s.; patent fuel, 37s. 


Tin-plates. 


The demand for tin-plates is well in excess of the 
supply, makers being so full up with orders that they cannot 
entertain further business for some time. The market 
rules very firm. Quotations :—I.C. 20 x 14 x 112 sheets, 
32s. 73d.; biock tin, £343 per ton cash and for three 
months ; copper, £122 per ton cash and for three months. 
Lead: Spanish, £29 10s. per ton. 








FORTHCOMING ENGAGEMENTS. 


THURSDAY AND FRIDAY, SEPTEMBER 12rx anp 1318. 


Inon anp Street Instirure.—Autumn meeting at the 
Institution of Civil Engineers. For programme, see page 170, 
August 23rd. 





FRIDAY, SEPTEMBER 13ra. 


Tue InstiruTion or Mryinc Enotneers.—Lecture Theatre, 
University College, Nottingham. Annuai general meeting. 
11.15 a.m. 


TUESDAY, SEPTEMBER lira. 


STAFFORDSHIRE EpvucaTion CommitTEe.—County Metallur- 
gical and Engineering Institute, Walsall-street, Wednesbury. 


TUESDAY, SEPTEMBER 24ru. 


THe InpvustTRIAL Reconstruction Councri.—Hall of the 
Institute of Journalists, 2 and 4, Tudor-street, E.C. 4. Con- 
ference on ‘‘ Trade Boards.”” Subject to be introduced by Mr. 
J.J. Mallon. 6 p.m. 


Tue InstITUTION OF LocomMoTIVE ENGINEERS: NORTHERN 
CrenTRE.—Philosophical Hall, Park-row, Leeds. Paper, ‘‘ Coal 
and Mineral Traffic on the Railways of the United Kingdom,” 
by Mr. H. Kelway-Bamber. 7.30 p.m. 


WEDNESDAY, SEPTEMBER 25ru. 


Tue InsTITUTION oF Rattway Sienat EnciIneers.—Midland 
Grand Hotel, St. Pancras. Continued discussion on paper, “‘ A 
Graphical Method of Solving D.C. Track Circuit Problems,”’ by 
Mr. H.M. Proud. 2.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


ButTLer anp Witson, Limited, 18 and 20, Hampstead-road, 
owing to the death of their representative, Mr. Broad, find it- 
necessary to re-arrange their travelling staff as follows :— 
Mr. B. R. Farman will repreesnt their interests in thie Home 
Counties; Mr. Higgins will represent their interests in North 
London: Mr. Cundell will represent their interests in South 





under the Transport Reorganisation scheme, were originally 


London, 





Public meeting. Address by Sir Gilbert Claughton. 7.30 p.m. . 
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SOME RECENT AMERICAN FREIGHT 
LOCOMOTIVES. 


Tue illustrations given on page 222, show three locomo. 
tives of ‘widely different types which have recently heen 
built by the Baldwin Locomotive Works for freight 
service on American railways. The uppermost illustration 
represents locomotive No. 789, of the Central R.R. of 
New Jersey. It is of the ten-wheeled (4-6-0) type, and 
was designed for handling fast freight traffic. ‘he 4-6 
type has long been extensively used on this line, and 
successive designs have shown an interesting development 
in weight and capacity. The present locomotives are 


locomotives, however, used saturated steam and developed 
a tractive force of 35,000 pounds. Subsequent engines of 
the same general désign were equipped with superhceters ; 
and in the last development of the type, as represented by 
locomotive 789, the tractive force has been raised to 
40,140 Ib. While this is high for an engine with this 
wheel arrangement, it is not out of proportion to the 
adhesion, as the weight on the coupled wheels is 170,800 Ih., 
or 4.25 times the tractive force. The weight carric:] by 
the bogie is 54,800Ib., and the total weight of engine and 
tender is about 370,000 Ib., or, say, 165 tons. 

These locomotives have, we understand, proved spe ially 
successful in handling fast freight traffic between New 
York and Philadelphia, over a line which is operated 
jointly by the Central R.R. of New Jersey and the Phila- 
delphia and Reading Railway. This is a high-speed route, 
and it is important that the freight traffic be kept clear 
of passenger trains; and ten-wheeled locomotives, with 
coupled wheels of comparatively large diameter, are 
successfully operated by both the railways comprising this 
section of line. ‘ 

The Central R.R. of New Jersey and the Philadelphia 
and Reading Railway traverse the hard coal regions. and 
use a large amount of anthracite as locomotive fuel. It 
is frequently mixed with a certain proportion of bituminous 
coal, depending upon the quality of the anthracite and the 
kind of service in which the locomotives are used. The 
locomotive illustrated has a boiler of the modified 
Wootten type, with a wide and comparatively shallow 
fire-box, which is placed above the rear pair of 
coupled wheels. With this construction the _fire-box 
throat is necessarily shallow, and the tube plate is 
flanged so that it projects forward about Sin., thus 
keeping the bottom tubes out of the fire. The grate 
is composed of rocking bars and longitudinal water tubes. 
There are two fire doors, placed with their centres 3Sin. 
apart transversely. The fire-box, we may say, is 122}in. 
long by 108}in. wide. It is 64}in. deep in front and 52hin. 
deep at the back. It is made of steel. The front end of 
the tender forms the firing deck, and a suitable shield, 
secured to the rear end of the boiler, protects the fireman. 
The’ cab is in front of the fire-box. 

This design of boiler is successful in burning low grade 
fuel economically. With wheels of moderate diameter, az 
used on this locomotive—they are 5ft. 9in. in diameter— 
there is no necessity to employ a rear bogie in order to 
obtain a sufficiently deep fire-box. Hence a larger pro- 
portion of the total weight may be placed on the coupled 
wheels than would be possible if the “ Pacific ” (4-6-2) wheel 
arrangement were employed. In the present case the 
coupled wheels carry 75 per cent. of the weight of the 
locomotive. 

The superheater is of the fire-tube type, with 30 units. 
The superheater header is connected with the steam chest 
by pipes which pass out through the sides of the smoke-hox, 
and thus provide the shortest and most direct connection 
possible. Piston valves 13in. in diameter, actuated by 
Walschaerts’ motion, control the steam distribution. The 
cab is placed immediately over the lift shaft, and therefore 
no reach rod connection is necessary ; and the vertical arm 
of the lift shaft is extended to form the reverse lever. 

The cylinders of this locomotive are 23in. in diameter by 
28in. stroke. The boiler is of the wagon top type and has 
a diameter of 6ft. 2in. There are 30 tubes 5jin. diameter 
and 210 tubes 2in. in diameter, the length being 13ft. 10Jin. 
The larger diameter tubes are of steel, while the smaller 
are of iron. The heating surface amounts to 2306 sq. ft., 
of which 211 are in the fire-box and 2095 in the tuhes. The 
area of the superheator surface is 477 sq. ft. The grate 
area is 91.4 sq. ft. and the working pressure 220 Ib. per sq. 
inch, 

The tender is carried on two four-wheeled bogies. As 
track tanks are in use on this line, a water scoop is fitted, 
and it is operated by compressed air. The tank capacity 
is 8500 U.S. gallons and 14 tons of fuel can be carried. 

The second illustration shows a locomotive of the 
“Mikado” (2-8-2) type, for the Nashville. Chat- 
tanooga and St. Louis Railroad. ‘ Mikado” type 
locomotives were first built for this line in 1915, 
and since their installation three additional lots of 
similar locomotives have been constructed. These 
engines are used in general freight service on a line which 
is maintained in excellent condition, but on which con- 
servative axle loads must be used. The maximum tractive 
force exerted is 49,400 Ih. The average weight carried per 
pair of coupled wheels, in this design, is about 51,000 Ib. 
as compared with 60,000-65,000 Ib. used in the largest 
engines of this type. The weight carried on the driving 
wheels of the engine illustrated is 215,800 Ib. The front 
truck takes 22,500 Ib. and the rear truck 34,400, so that 
the total weight of the engine is 272,700 Ib. With its 
tender it weighs about 438,000 Ib. or, say, 195} tons. The 
driving wheels are 58in. in diameter, and the rigid wheel 
base 15ft. 9in., the total wheel base being 34ft. 4in. The 
wheel base of engine and tender is 69ft. 7 hin. 

The boiler, which is of the wagon top type and 76in. in 
diameter, and the working pressure of which is 180 Ib. 
per sq. inch, is built with a tapered ring in the middle ot 
the barrel, and a wide, deep fire-box placed behind the 
coupled wheels and over the rear bogie. The fire-box is 
114%in. long, 84}in. wide, 854in. deep in front, and 72}in. 
deep at the back. It contains a sectional brick arch sup- 
ported on water tubes. The grate area is 66.6 sq. ft. 
This locomotive is not of sufficient*size to come within the 
stoker-fired class, and it is equipped for hand firing: but 
it is so designed that a mechanical stoker can be 
subsequently applied, should service conditions make it 





desirable. The fire-door is operated by pneumatic power, 


similar to a number which were built in 1912. Those. 
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“The distance between the tube. plates is 20ft. 6in. There 
are 34 Sfin. steel tubes and 241 2in. iron tubes. The total 
heating surface is 3804, of which 224sq. ft. are in the fire-box. 

Superheated steam is used, and is distributed by piston 
valves 15in. in diameter. The superheater has an area of 
840 sq. ft. The valve motion is of the Walschaerts’ type, 
and is controlled by the Ragonnet power reverse mechanism. 

The springs are connected by compensating gear, which 
divides between the second and the third pair of coupled 
wheels. The springs of the front bogie are connected with 
those of the coupled wheels through a single beam placed 
on the centre line, while at the rear two beams are used, 
placed right and left. Tae rear bogie is of the Hodges 
type. in which the springs are mounted directly on the 
journal boxes and move laterally with them, while the 

ring hangers are jointed to take the side swing. 

The tender is of the Vanderbilt type, with cylindrical 
water tank—a design that is most favourably regarded on 
this line, largely because of the ease with which the tank, 
bogies and brake gear can be inspected. The tank capa- 
city is 8500 U.S. gallons, and 14 tons of fuel, which is 
bituminous coal, can be carried. 

“ Mallet’ articulated locomotive No. 7135, for the Balti- 
more and Ohio R.R., which is shown in the lowost of the 
three illustrations on page 222, is one of a group which is 
used in heavy coal and freight traffic on mountain 
gradients, the maximum being 2.4 per cent. Curves are 
sharp and frequent on this section of the line, and the 
“Mallet”’ type. withits relatively short rigid wheel base and 
great hauling power, has proved more successful in meeting 
the requirem. nts of the service than any other type here- 
tofore tried. These locomotives exert a maximum 
tractive force of 103,000 lb. and with a weight of 459,400 Ib. 
on the coupled wheels the ratio of adhesion is 4.46. The 
weight is very evenly distributed, as there is a difference 
of only 1400 Ib. between the maximum and minimum 
loads per axle. The weight carried by the truck is 25.000 Ib., 
so that the total weight of the engine is 484,000 lb., with 
its tender it weighs 694,000 Ib., or nearly 310 tons. 

As these locomotives do by far the greater part of their 
running in a forward direction, a bogie is used at the front 
end only : and 95 per cent. of the total locomotive weight 
is available for adhesion. The bogie is of the centre 
bearing bolster type, and is equalised with the coupl-d 
wheels. The articulated connection between the 
front and rear frames is designed to give good flexibility 
in a vertical as well as horizontal direction. The connect- 
ing piece is in the form of a cast steel tongue or radius bar. 
It is attached to a transverse pin, which spans the front 
frames. At its rear end the radius bar is fitted with a 
spherical bushing through which the hinge pin passes. As 
the front and rear frames are neither interlocked in any 
way nor connected by hanger bolts, they are free to move 
in a vertical direction with reference to each other, when 
passing over uneven tracks or changes in grade. The 
extension of the boiler over tle front frames is supported 
by two sliding bearings. The upper section of each 
bearing is fitted with a brass wearing plate, which slides 
ona steel plate mounted on the lower section. The under 
side of this steel plate is rounded to a long radius, so that 
it can adjust itself to maintain an even bearing pressure 
over its entire surface. The front bearing is fitted with 
controlling springs, which tend to bring the front group 
of wheels into alignment with the rear group after the 
locomotive has traversed a curve. 

The boiler, the working pressure of which is 210 Ib. per 
sq. in., is of large dimensions, with a wide fire-box which 
is placed above the two rear pairs of coupled wheels. A 
conical ring is placed in the middle of the barrel, increasing 
the shell diameter from 7ft. 6in. at the front end to 8ft. 4in. 
at the fire-box throat. The boiler is necessarily of consider- 
able length—the distance between the tube plates is 
24ft.—and the fire-box has a combustion chamber 5ft. long 
which extends forward into the boiler barrel. It serves 
the double purpose of increasing the furnace volume and 
avoiding the use of excessively long tubes. The fire-box, 
which is of steel and has a grate area of 88.2 sq. ft.,is 
132}in. long, 96in. wide, 89}in. deep in front and 67in. 
deep at the back. The furnace is fitted witha brick arch 
horne on water tubes, and a Street mechanical stoker. 
The tubes are of steel; there are 48 5}in. in diameter and 
269 2}in. in diameter. The heating surface due to 
them is 5443 sq. ft. In addition, there are 228 sq. ft. in 
the fire-box, 113 sq. ft. in the combustion chamber, and 
35 sq.ft. in fire-brick tubes, so that the total heating 
surface is 5819 sq. ft. 

The superheater consists of 48 units, and the super- 
heating surface amounts to 1415 sq. ft. Superheated 
steam is conveyed from the header to the high-pressure 
steam chests through outside rigid pipes; while a single 
flexible receiver pipe connects the high and low-pressure 
cylinders. An automatic starting valve is placed in a pipe 
connection leading from the left-hand, high-pressure steam 
pipe to the receiver pipe. This valve is fitted with a 
differential piston, which is held in such a position, by 
means of a spring, that when the throttle is first opened 
live steam can pass direct from the high-pressure steam 
pipe to the receiver pipe, and thence to the low-pressure 
cylinders. Assoon as the pressure in the receiver pipe 
builds up, owing to the high-pressureexhaust, this increased 
pressure acts on the large end of the differential piston, 
overcoming the thrust of the spring and closing the valve ; 
and the locomotive then works compound entirely. If 
for any reason the starting valve should fail to operate, 
steam from the boiler can be admitted against the piston 
through a valve in the cab and a suitable pipe connection. 

_The high-pressure steam distribution is controlled by 

Piston valves, 14in. in diameter, and the low-pressure by 
Allen-ported balanced slide valves. Walschaerts’ valve 
Motion is used, and the gears of the front and back 
engines are controlled simultaneously by the Ragonnet 
Power reverse mechanism. 

This locomotive is built to the full clearance limits 
permitted on the line on which it is usetl, and it has a 
maximum height of 15ft. 6in. and a width over the low- 
pressure cylinders of 11ft. 4in. The tender is of the Van- 
derbilt type and carries 12,000 U.S. gallons of water and 
20 tons of coal. 

The driving wheels of these engines are 58in. in diameter. 
The cylinders are 26in. and 4lin. in diameter by 32in. 
stroke. The driving wheel base is 41ft. 2in., though the 
rigid wheel base is only 15ft. 6in. The total wheel base of 
the engine is 50ft. 4in, and that of engine and tender com- 
bined 87ft. 53in, 
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BRITISH PATENT SPECIFICATIONS. 


When an 4 is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.. 
at 6d. each. 

The date first given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 








INTERNAL COMBUSTION ENGINES. 


105,339 (4768 of 1917). April 2nd, 1917.—Rorary Gas 
Enaine, Giuseppe Oreste Tiberti, vid A. M, Maragliano 
10, Genoa, Italy. 

The object of the present invention is to construct a rotary 
gas motor in which the stator is composed of an annular 
cylindrical central body with hollow water-jacketed end 
plates bolted thereto. These together enclose two concen- 
tric elliptical compartments with their relative axes placed 
at right angles to each other. In these compartments 
are rotated two rotors, each composed of two discs 
bolted together, and having four pockets formed therein in 
which are mounted spring pressed radially slidable pistons. 
The outer ends of these pistons are provided with sliding shoes 
held in tight contact with the inner surfaces of the elliptical 
compartments in which the rotors rotate. Figs. 1-3 show 
views of such a motor, and Fig. 4 is a diagram of the cycle of 
operations, Let us suppose that the pistons of the chamber A 
assume the position indicated by I—I of Fig. 4, and are standing 
right before the admission openings B in tubes C for the gaseous 
mixture, In this gage of the piston with the motor rotating 
in the direction o 
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into chamber A until the piston has reached position II—II. 
that is to say, the position of the port D which establishes the 
communication of the chamber A with the chamber E. Whilst 
this piston continues its rotation and passes the port D, the 
piston immediately behind it is effecting the suction with one 
side from the opening B and is compressing the mixture drawn 
in by means of the preceding piston with the other side, and this 
until the following piston has also reached the position II—II 
of the opening D. The compressed mixture is now pushed from 
the opening D through the port F and egress opening G into 
the chamber E. The same cycle of aspiration and compression 
is effected on the diagonally opposite side of the rotor. The 
compressed mixture has entered into chamber E and between 
two successive pistons. When the shoe end of one of the pistons 
covers the opening G the explosion of the mixture takes place in 
position III—IIJ] by means of sparking plugs conveniently 
situated in the cover of the motor casing. The explosion 
chamber is constituted in part by the circular surface of the 
disc H in part by the elliptical surface of chamber E and 
by one surface of the piston in the explosion position. The 
backward piston limiting the space of explosion expels the gas 
produced by the explosion through the exhaust ports K, indicated 
by IV—IV.—August 8th, 1918. 


117,868 (15,587 of 1917). October 26th, 1917.—SrzENcER, 
William Hooton, 12, Fenchurch-street, London, E.C. 3. 
This silencer is specially. adaptable for aircraft engines, and 
depends for its action upon the division of the exhaust gases 
into two streams and their subsequent re-union under conditions 
such that a pulse of condensation from one coineides with a pulse 
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of rarefaction from the other, thus producing ‘‘ interference.” 
Fig. 1 shows one form of the invention, and Fig. 2 is a modifica- 
In Fig. 1 the 
exhaust pipe A is connected to a chamber B in which is a plate 
C dividing the chambe- into two parts. The plate is pivoted at 


tion of the arrangement of the exhaust pipes, 


the arrow begins the aspiration of the gas 
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its lower end D and is held in an; desired position by a nut on a 
screw through a slot in the chamber. from the 
chamber are two pipes H and J of unequal ee the ends of 
which are connected — by a pipe K. is passes over 
the ends and is capable of sliding upon the pipes H and J, 
so that the position of the exit L of the pipe K may be adjusted, 
thereby providing an easy means of ing the relative 
effective lengths of the pipes to correspond to the wave length. 
In Fig. 2, the exhaust, hor passing through an apparatus by 
means of which the intensity of the two streams is re; ited, 
passes through two coaxial pipes M and N which are closed at 
their ends and whose relative lengths are adjusted in order to 
produce interference. The pipe N is secured inside the pipe M 
by distance pieces O placed between it and the pipe M, and on 
the pipe is a ring P to which another pipe Q is secured. The 
pipe Mis closed at its lower end so that the stream which passes 
down the pipe N is deflected upwards and meets the stream 
passing directly down the pi at openings R, the combined 
streams then passing down the pipe Q to the atmosphere. The 
pipe N is continued, as shown at T, past the discharge orifice 8 
to enable it to be adjusted with regard to the pipe M.—Augu<t 
8th, 1918. 


DYNAMOS AND MOTORS. 


4th, 1917.—SELF-REGULATING 


117,849 (11,289 of 1917). Ai 
idgley and others, Warple Way, 


Dynamos, Albert Henry 
Acton Vale, Middlesex. 
This is an improved self-regulating continuous-current 
dynamo in which a field excitation winding in series with an 
independent source of current is arranged in parallel with the 
brushes of the dynamo for the purpose of producing a current 
of constant voltage independent of the speed or load of the 
machine. The dynamo is provided with a shunt and with a 
series field winding, the shunt winding being arranged in series 
with a battery and the series winding being included in or 
entirely excluded from the said shunt cirguit, the arrange- 
ment being such that when the series winding is energised by the 
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load current its excitation assists in building up the field in the 
same direction as the shunt winding when the latter is supplied 
with current from the battery. In the arrangement illustrated 
the shunt circuit of the battery, including the shunt winding, 
also includes a portion of the series winding, the battery being 
preferably connected to approximately the middle of the series 
winding: A is the armature, B the battery, C the shunt winding 
and D the series winding of the machine, the battery B being 
arranged in series with the shunt winding, and with the portion E 
of the series winding, all of them being arranged in parallel with 
the armature A.— August 6th, 1918. 


117,853 (11,399 of 1917). August 8th, 1917.—Avromario 
Recutator, Jost Gehrig, 35, Breitenrainstrasse, Berne, 
Switzerland. 

This is an automatic regulator of voltage which acts by 
varying the voltage of the excitation current. The regulator 
effects the variation of the excitation by periodically short- 
circuiting and re-inserting into the circuit a resistance provided 
in the excitation or exciter field circuit by means of interrupting 
contacts which are under the control of electro-magnets, the 
contacts being under the control of the exciting voltage as well 
as of the power to be controlled. The return movement of the 
regulator is utilised in the form of a liquid transmitting return 
movement which is under the control of the excitation. In the 
arrangement shown, G is an alternator or three-phase generator, 
V its terminals, B its exciter, which is provided with a field 
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excitation winding A, and W is the resistance arranged in the 
excitation circuit of the exciter B. R is the core of an electro- 
magnet, the winding 8 of which is connected to the leads leading 
to the terminals V of the machine G. The core R is connected 
with the one end of a lever M which is pivotally supported at I 
and is movably connected to a spring F. The other end of the 
lever M is provided with a contact K arranged opposite a fixed 
contact L. When the contacts L, K come into contact with 
each other they short-circuit the winding of an intermediate 





relay Z, which is arranged in series with a resistance U, whereby 
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the armature of the relay Z is caused to drop and to short-circuit 
the resistance W, arranged in the exciter field circuit, by closing 
the circuit through contacts C, D. The core R of the electro- 
magnet is mechanically connected with the piston H, arran 

to float in the liquid J contained in the cylinder O, and is movably 
arranged under the control of a winding P, which is arranged in 
shunt to the exciter.—Awgqust 8th, 1918. 


TRANSMISSION OF POWER. 


117,840 (10,961 of 1917. July 30th, 1917.—MuuriPLe 
Repvuction Gearinec, Sir Charles Algernon Parsons and 
others, Heaton Works, Newcastle-on-Tyne. 

This invention is for a multiple reduction gear train in which 
one or more of the primary pinions drive two primary gear 
wheels mounted on intermediate shefts carrying secondary 
pini which engage with a main gear wheel, the gears being 
all double helical and symmetrically disposed about a plane 
through the driven shaft, while the intermediate shafts are so 
disposed or balanced that the resultant line of force on each 
intermediate shaft coincides with the centre of gravity of the 
intermediate shaft. In the form of the invention illustrated in 
Kigs. 1 and 2, a high-pressure turbine A, intermediate-pressure 
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turbine B, and low-pressure turbine C are arranged to drive the 
shaft D through double reduction gearing. The installation is 
symmetrical about the vertical plane through the axis of the 
shaft D. The shafts of the turbines A, B, C carry respectively 

rimary pinions E, F, G, which drive primary gear wheels 
f. M, on intermediate shafts O, P, which carry secondary 
pinions Q, R, driving a secondary gear wheel 8 on the driven 
shaft D. The primary pinion G drives both the primary gear 
wheels L, M, which are also driven by the primary pinions E, F, 
disposed substantially diametrically opposite the primary 
pinion G. In this form of the invention the centre pinion G 
preferably transmits twice as great a force as either of the other 
two primary pinions E, F.—July 30th, 1918. 


PUMPING AND BLOWING MACHINERY. 


117,878 (17,724 of 1917). November 30th, 1917.—Fricrion 
GEARING FoR Fans, James Keith and another, 27, Farring- 
don-avenue, London, E.C. 

This invention relates to gearing of the type comprising pairs 
of transmission rollers interposed between a spindle and an 
outer race, and so fitted that on initiation of the rotary move- 
ment the rollers are jammed in driving g t, the j ing 
effect increasing with the load ; one example is shown in the 
illustration. B denotes the outer race which is mounted for 
rotation on a hollow shaft coaxial with the spindle A to be 
driven. The rollers C C and D D are revoluble on relatively 
fixed axes, with sufficient freedom to permit the rollers C to be 
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pressed inwards hard against the spindle A and the rollers D to 
be pressed outwards against the race B. The rollers C are 
mounted for rotation on bushes L drilled excentrically and 
slipped on to fixed spindles F, while the spindles M on which 
the rollers D revolve are fixed to the free ends of a pair of curved 
links G hinged together at H, one of which links G has an arm J 
adjustably loaded by a spring K or otherwise tending to force 
the rollers D into the spaces between the rollers C and the race B. 
With the arrangement shown the race B and the spindle A rotate 
in the same direction as shown by the arrows, the speed ratio 
being as the diameter of the spindle A to the diameter of the race 
B, plus one.— August 8th, 1918. 


117,858 (11,912 of 1917). August 20th, 1917.—Rotary Pumps, 
Alfred Herbert, Dunley Manor, Whitchurch, and another. 

This is a rotary pump of the type wherein two meshing spur 
wheels are driven by a third spur wheel, all the wheels being 
surrounded by a casing, the inlet to the pump chamber being on 
the disengaging side of the first-mentioned two wheels, the 
outlet being on the engaging side. The pump body has three 
recesses for the spur wheels A, B and C, the last-named being the 
driver. The side of the pump casing is covered by a plate G. 
The wheels rotate in the directions indicated by the arrows, and 
therefore a low-pressure space is formed at H, and the delivery 
side of the third wheel is at I. A suction opening J, and a dis- 
charge outlet K, are arranged opposite each other in the plane 
of the spur wheels A and B, and are in line with the intermeshing 
parts of the wheels. A conduit L is arranged in the plate G to 
connect the delivery side I of the third wheel C with the outlet K. 


THE ENGINEER 


to connect the annular recess with that part of the casing which 
is adjacent the teeth of wheel C, whereby any liquid near the 
bearimg can be sucked away towards the periphery of the wheel 
C. A reservoir O of thick oil is provided, which oil is slowly 
sucked into the pump, thus lubricating the spindle D in its 
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bearing E, and also preventing air being drawn in. A spring 
loaded relief valve P is provided in the cover plate G and connects 
with the conduit L, so as to form a by-pass from the outlet to the 
inlet side of the pump when the outlet is closed by a cap.— 
August 8th, 1918. 


MISCELLANEOUS. 


117,822 (2878 of 1917). July 30th, 1917.—ANNeEaALING MerTaL 
Wrre By Extecrriciry, Herbert Alexander, 1, Charmouth- 
street, Leeds, and others. 

This is an improvement in the process of annealing and tem- 

— steel wire by an electric circuit by the provision of means 

or the gradual heating of the wire when first entering the appa- 

ratus, or after emerging from a cooling bath therein. The wire 

A is passed between a pair of rollers B, thence to another pair of 

rollers O, and a third pair at C, then througr. an oil bath or other 

cooling bath D, then between two more vairs of rollers E F, 

through another cooling bath G, and on tc 3 drum H driven by 

a motor J. The alternating current is carried by an insulated 

cable Q to a suitable contact stud attached to one of the first 

pair of rollers B, whence it flows through the wire to the pair of 
rollers C, the value of the current in the wire being adjusted by 
means of a variable resistance at K in series with the main 
supply, so as to regulate the extent of heating of the wire. An 
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adjustable resistance P is connected from the supply lead Q to 
the intermediate rollers O, so that any desired current value can 
be obtained in the part of the wire first entering the apparatus. 
Between the rollers C and E the wire is short-circuited by a 
heavy copper lead L, so that in passing through the cooling bath 
the wire is no longer being heated by electric current. Between 
the rollers E and F the wire is again heated, but after passing the 
rollers F the current is again taken off by the copper lead M. 
Additional control resistances are provided at Nand R. Before 
closing the switch § the voltage, as read from voltmeter T, has to 
be adjusted by the regulator K or on the supply. The regulator 
N will be on zero and theregulator Ron maximum. The switch 
Scan then be closed, and the currents on the leads V, W and X be 
finally adjusted with their respective regulators, so as to get the 
wire between the rollers B and C and between the rollers E and F 
at the required temperatures.—July 30th, 1918. 


117,880 (18,997 of 1917). December 22nd, 1917.—Parer Pup 
Beatine Macutnz, Samuel Heys, Junction House, King’s 
Norton, Birmingham. 

This invention provides in a pulp beating machine of the roll 
type a ‘‘ doctor,”’ which is longitudinally hinged to swing towards 
and away from the periphery of the roll. The arrangement is 
shown in Figs. 1-4. The “‘ doctor ”’ is in the form of an imper- 
forate plate D, of the approximate length of the roll C. The 
lower edge is inclined in relation to the upper edge. This plate 
D is longitudinally hinged to the superstructure of the basin or 
tank sides parallel with the axis of the roll to swing in the vertical 
plane towards and away from the periphery of the roll, as indi- 
cated by the dotted arc of a circle G, by which swinging the 
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active edge can be set to the periphery, and any stoppage in the 
pulp circulation on the exit side of the roll, such as may be due 
to stringing, be cleared. The plate D hangs from a bar swinging 
in bearing blocks detachably secured to the superstructure of the 
tank, the bar being squared where it passes longitudinally 
through the plate. cured to the one end of the bar is a handle 
H by which the bar can be rocked about its axis. This 
handle extends to the outside of the machine, and provides a 
convenient means for hand. swinging the ‘‘ doctor,” and is 
adapted to be clamped to a bracket I secured to the adjacent 
side of the tank to fix the position of the handle after adjust- 
ment. This bracket I may carry an adjustable stop against 
which the handle may also abut in a direction moving towards 
the roll, as the ‘‘ doctor’? D must not press heavily agalnst the 





An annular recess M is turned in the spindle where it joins the 
third spur wheel C, and grooves N are formed in the casing wall 


roll.— August 8th, 1918, 
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117,842 (11,001 of 1917). July 31st, 1917.—Mrans yo, 
Srorine Gasxs, Frederick Charles Short, 15, Sutton. 
crescent, Walsall, and another, 

This is a method of storing gases, and has for its object to 
utilise for the storage in small bulk of coal gas, or other gas, the 
absorptive powers of certain substances for the gas at atmos. 
pheric or higher pressures. With this object a combination of 
charcoal with a metal possessing absorptive powers for the gas ig 
used, the charcoal being impregnated with the metal. An iron 
impregnated charcoal, preferably made from cocoa-nut shell, 
may be treated with ferric chloride, and the salt may be subse. 
quently reduced:to the condition of finely divided metallic iron 
by a suitable reducing agent, such as coal gas. The absorbent 
properties of this combined material are found to be enhanced 
by powdering the material, and preferably this is effected by 
powdering the charcoal previous to treatment with a metallic 
salt solution, If a powdered form is used for such purposes ag 
storage of fuel for an internal combustion engine it would be 
desirable to provide means, such as a fine gauze or asbestos wool 
screen, or the like, to prevent the powder being carried out of the 
receptacle with the gas. In the example mentioned an iron and 
charcoal combination, one pound (avoirdupois) of cocoa-nut 
shell charcoal impregnated with finely divided metallic iron, 
consisting of 18 per cent. of its weight of iron and the remaining 
82 per cent. of its weight of charcoal, and having a degree of 
fineness such that it will pass through a sieve having 30 meshes 
to the inch (linear), but not through one having 60 meshes to the 
inch (linear), is said to absorb approximately one-half of a cubic 
foot of coal gas at atmospheric pressure.—July 31st, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for Tak ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It ig 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, @ non-enemy proprietor, 
the law does not apply. 





On each of three of the patents given below £18, and on each 
of the remainder £11, have been paid in renewal fees. 





No. 65952/13.—Fulling fabrics. ‘’o remove longitudinal 
creases fabrics are submitted in a fulling machine to a diagonal 
or laterally inclined stroking operation, the direction of which is 
opposite on opposite sides. For this purpose two pairs of rollers 
are provided, the axles of which are arranged in paralle! and 
different planes, and are moffnted in ball bearings. They are 
hyperbolic in section, and the oblique rollers of each pair are 
oppositely inclined. Hemmer Ges. L. P., Germany. Dated 
March 26th, 1912. 

No. 5994/13.—Foundry moulding. Vertical pipe moulding 

hines have r ing heads laterally adjustable, by right and 
left-handed screws, on slides, according to the diameter of the 
mould. The rammers have a double bulb section, and are held 
in spring clamps reciprocated in guides by excentrics driven 
from long pinions geared toa motor. Ardeli, R., Berlin. 

No. 6039 /13.—Rotary engines ; fixed abutment type ; valves, 
distributing and cut-off ; starting and stopping. To facilitate 
etarting and to compensate for leakage, the main admission 
ports of a rotary engine operated by «la=tic fluids are provided 
with extensions forming narrow auxiliary admission ports, 
Klinger, K., Vienna. 


No. 6328/13.—Lenses. In one form of photographic objective, 
in which the intermediate negative lens ha: a refractive index 
for the D line lying between 1.545 and 1.565, the separation 
between this lens and the positive front lens lies between two- 
thirds of 1 per cent. and 14 per cent. of the focal length of the 
whole combination. Zeiss, C. (firm of}, Germany. Da:ed 
January 2nd, 1913. 


No, 6336/13. —Electrostatic separators. In an electrostatic 
separator the material is subjected to the attraction of an 
electrostatically permanently charged surface acting through an 
air gap, and the attracted particles are removed by a movable 
dieieciric. Kraus, J., and Oppen, E., Germany. Dated March 
14th, 1912. 

No. 6358/13.—Regenerative breathing apparatus. A regener: 
ator for breathing apparatus consists of a strong sheet metal 
case, of which the top or the bottom of both are removable, and 
closely fitting removable trays. The top and bottom are secured 











‘| by hooks tightened by nuts on screws pivoted to lugs on the 


easing. Each tray shown kas one inner and two side openings, 
and @ gauze cover. Drager, A. B., Germany. 


No. 6479/13.—Wireless telegraphy. In a method of produc- 
ing trains of damped waves, the connections between the supply 
circuit and the oscillation d are continually reversed by 
means of a rotary commutator or an equivalent arrangement of 
spark gaps. The oscillation condenser is thus reversed in its 
charge at each reversal, so that its change of voltage is twice that 
of the supply current. Sahulka, J., Vienna. Dated March 
26th. 1912. 


No. 6493/13.—Marine mines. Relates to depth regulating 
devices of the kind in which there is a hydrostatic governor 
fixed on the mine, and a controlling cable drum fixed on the 
anchor. Hitherto the cable from the drum has been carried 
over a guide on the mine, and back to the anchor, its latter part 
being clutched to the mine when the hydrostat came into action. 
According to the present invention there is only one length of 
cable, and the drum on the anchor is locked at the desired 
moment by means actuated by the hydrostat on the casing. 
Bundgens, F., Germany. 











LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 
Headquarters, Balderton-street, Oxford-strect, W. 1. 
CORPS ORDERS 

No. 38, by Lieut.-Col. C. B. Clay, V.D., Commanding. 
Captain of the owe W. Hynam. 
Neat for Duty.—Captain W. Darley Bentley. ' 
Sunday, September 15th.—Commandant’s Parade at W aterloo 
Station, 8.45 a.m., for work at Esher. Drill order without 
rifles. Mid-day and tea rations to he carried. ; 

Monday, September 16th, to Saturday, September 2) s8t.—Drills 
as usual, 


C. Hieoins, ™ ” 
Captain R.E., Adjutant. 





September 7th, 1918. 
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a 
‘0 Invalided Officers and 
SOLDIERS. 
The following VACANCIES now exist in :-— 


gS 
| a5e¢ 
| ; | Age R&S 
Colony. Appointment. Salary. limit. 33 3 
asé 
aS 
rated Deputy Store. 
fodevstates Supt. (Rly.)... | £380~15-00 35 (a) £80 
Do. .. .. Asst, Loco. Supt...| £360-15-480 35 (a) £75 
Asst. . Telegrap! 
and Electrica 
Engineers £230~15—480 BW (a) £75 
Do. . . Asst Engineers 
W.D. .| £360—15—480 (a) £75 
Do. Architect. | £360—15—480 (a) £76 
Do. Asst. Engineer 
(Riy.) ; | £360 35 = (a) £75 
Do. a Survey v Map | Single 
Draughtsmar) £300—10—400 (a) £60 
Trinidad .. Institute Secretar) 
and Mathemati 
cal and Technica) 
Instructor .. £300 
West = Asst. Accountant:, £250—10—3(0 (b) £70 
Do. . Marine Enginee 
ms ye oa In 
rnal m bu 
tion Engines (a) £100 


Meme first-class passages are provided and free quarters in 
many cases. Allowance and War Bonus, Shere shown above, 
are paid only while actually-on service, and War Bonus only to 
toon su rting en at home. 
Candidates heving act vat fo deni should apply by letter, 
stating & iefly (1) which p post is desired, 2) age and apie 
‘or 
what ph: ical aheabinty “anfig for cw vaervice, and a 
what racer advertisement m, to ROWN a 
RTHE COLONTES 4 Mil'thank & Hf 


UNIVERSITY OF LONDON. 
oldsmiths’ College, New Cross, 


THE NEW SESSION COMMENCES MONDAY, 
SEPTEMBER 25rd, 1918. 
er ‘16th. Special terms to 


taose eprolling before September r 21 
ENGINEERING DE :PARTMENT. 
Heap or Derantmest. 
W. J. LINEHAM, BSc, M.LC.E., M.LMLE., M.LEE. 
COMPLETE COURSES are pote in MECHANICAL, 
ELECTRICAL, and CONSTRUC PRION AL ENGINEERING, 
OILDING and ARCHITECTURE; also Preparation for the 
inations for London University bag n+ phd ad in Engi- 
neering, jasteetien of Civil Engineers, City and Guilds of 
London Institute, &c. Also Instruction + ical Fitting 
and Machining Pattern Making, Gas Supply, Metal Plate 
W murveving. Plumbing, Drawing-office Practice, 
a ey, and Workshoy 
The COURSE CERTIFICATE of the College ms corel after 


PLOMA for higher Cou 
Time-tables and all particulars may be auieed a at the 
— Office or upon application t to 
THE ACTING WARDEN, 
Goldemiths® College, New Cross, 8. "E. 14. 


V orthampton Polyte chnic 
INSTITUTE, 
St. John-street, London, E.C, 1, 
SESSION 1918-19. 
ENGINEERING DAY COLLEGE. 

FULL DAY COURSES in the Theory and Practice of Uivil, 
se soggy ane Electrical Engineering will commence on 
Monday, 30th September, 1918. The Courses in Civil and 
Mechanical Ronvdue give a thorou, ugh grounding in En 
neering work, and in the third and fourth years include 
Sanat in various directions, such as Automobile ano 

nautical Engineering. In Electrical Engineering with 
similar grounding the specialisation is in the direetion either 
Phra tad en he Radio Telegraph, or of Telegraphy and Tele- 
v 
ENTRANCE “EXAMINA abs IONS. will be held on. Tuesda 
and. W. << ¥ 24t tember, at which —— 
ENTRANCE HOLARSHIPS aii be offered. The 
include two summer ods of about six months each speak og 
commercial worksbops, and extend ae four years altogether ; 
they also prepare for the De B Sc. in Engineering at 
the Pee? oy en ‘ees for either of these courses, 
r £11 TUDENTS WELL ph 
IN SCIENC. MATHEMATICS AND DRAWING MAY 
BE ADMITTED 
coo RSE. 








satisfactory study, and the DI 





DIRECT TO THE SECOND YEAR'S 


TECHNICAL OPTICS. 

Full and Part-time Courses in this :mportant Sepertoen’ 
of Applied Physics will be given in specially equipped labora- 
tories and lecture rooms. The entrance examinations will be 
held and the session will open on the dates given above. 

An AITCHISON SCHOLARSHIP (value £3s) will be offered 
in this department at the entrance examination. 

Full particulars can - obtained on application at the Office 
of the ray or to 

R. MULLINEUX WALMSLEY, D.Sc., 
4 Principal. 


MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 
ons, : J. C. M. Garnett, M.A, (late Fellow Trin. Coll., 
Mi al E. M. Wrong, M.A. (Fellow Magdalen Coll., 





The Session 1918-1819 will open on 3rd October. Matriculation 
and Entrance Examinations will be held in July and Sep- 
tember. Matriculated students may enrol for 1918-19 from 
Ist August, 1918, and if under 18 bho of age are eligible for 
membership of the Officers’ Train Corps. 


DEGREE COURSES IN TECHNOLOGY. 


Hod Prosi apecton gt es particu! seamen of the args Potise Aang 
Manchester University degrees (B.Sc, Tech. and M.Sc. Tech.), 
ip the Faculty of Teohnolosy, in the following aspartsndnte + — 


MECHANICAL ENGINEERING (Prof. G. G, Stoney, 
ELECTRICAL , ENGINEERING (Prof. Miles Walker, 
SANITARY. 1 ENGINEERING (including Municipal En- 


ginee: 

HE CHEMICAL. INDUSTRIES (including General 
Chemica! are, Print Bleaching, Dyeing and Dyestuff 
os ata ee Printing, Pal eee Fermentation 

etallur; 

TEXTILE, INDUSTRIES, MINING, AROHITECTURE. 

PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 


ADVANCED STUDY AND RESEARCH. 
The College ae gy extensive laboratories and workshops, 
equipped sized modern apparatus, including 


PP: 
rool fete specially constructed for demonstration and original 
r 


PROSPECTUSES OF UNIVERSITY COURSES 0 


London County Council :— 
HACKNEY INSTITUTE, Dalston-lane, E.8. 
(MECHANICAL AND ELECTRICAL). 
PADDINGTON TECHNICAL INSTITUTE, 


Saltram-crescent, W. 9. 
(MECHANICAL AND ELECTRICAL). 


SCHOOL OF ENGINEERING AND NAVI- 


GATION, High-street, Poplar, E.14. 
(ALL EXCEPT CIVIL ENGINEERING). 


WESTMINSTER TECHNICAL INSTITUTE, 


Vincent-square, 8.W. 1. 
(CIVIL ENGINEERING IN THE EVENING). 


In most cases persons under 21 qualified for admission to the 
Schools or Institutes and bona fide engaged in the trade are 
admitted free. 

Full prospectuses may be obtained on application to the 
Secretaries of the respective Institutions. 


JAMES BIRD, 
Clerk of the London County Council. 


BE gh of Paisley. — Manager 


wasten for Paisley Corporation Biectaioley ‘orks ; 
er annum ; free house, coal and li agi: 
etails of qualifica"ions, to the TO 

th October. 





sae fall 
Paisley, not later than 





AERO WORKS MANAGER. 


anted, at Once, a 
Capable, Pushful RE-ORGANISER to 
TAKE ENTiRE CHARGE of the Woodworking 
and Erecting Departments (1600 hands) ef a Fac- © 
tory making larger-sized Aircraft. 


Educated man preferred, but must be a 

worker. 

Godbolds, 8, Breams- 
1252 a 


Write Box 5629, c.o. 
buildings, E.C. 4. 





A iveraft Examiners Wanted on 


the Assembly of Aeroplane Parts, in Lancashire. 
Previous Examining experience not essenti 

ence in Aeroplane Construction Eos oni 
employed on Government work will be en, —Apply to 
your nearest a Exchange, quoting “The gi- 
neer ” and number 11 1168 a 


Az Old-established ~ Firm of 


Engineers and Founders in the North of England, em- 
ploying about 600 hands, SEEKS the SERVICES of a MAN 
of good education in the POST of ASSISTANT to GENERAL 
MANAGER. Good technica qualifications e:sential, as well 
as practical and commercial experience.—Address, 1229, ‘** The 
Engineer” Office. 1229 


Otis Hardener.— Expert 


WANTED. Used_to Carbon and High-speed Steels, 
Cutters, &&., Heat Treatment of Steel. Must aa 
toch hn thoeretical and practical knowl . No person 
ea eS a ES 
experience and sal e Di ymen' 
Eaoh ti ay “The E ” and number e 


a 


hemical Ly Sag Wanted to 
b ip iw td Works. Must Ba sound Com- 
ercial and experi- 
ones; should also be pean Electrician, position 
for thoroughly pocmesede) man. Noone on Government 
work will be employed.—Write, stating full details with 
haem despa nasa age, salary, &c., 1128, “The a 9d! 




















Engineer Required by Import- 


NT Food-producing Factory to deal with all matters 





nag with factory equipment. Thorough knowledge of 
ing industry , and must be able to deal 
with ma d with the ion and construction of 





plants of poh ty) Good salary ‘to the right man. No one 
resident more than 10 miles away or en A. Government 
work need apply.—Reply, stating age, fu culars of ex- 
perience (in confidence vend d salary oreo to EQUIPMENT, 
eate Deacons, Leadenhall-street, E.C, 3, 1286 a 


Fist- -class Man- Wanted Imme- 


DIATELY for a large u -to-date beds London Estab- 
all-roun of 


jae! with 

. Must have ee technical training 
and he used to handling Repetition Parts in large quantities. 
Arey ee must have oe held a oo of responsi- 
= nd No one at present 
on Goverainent work or residing cated a ten-mile 
radius need apply. —Write, ie full [eter teed of —— 
2 fo See ona ng age and ry a b 

1201, “ The Engineer ” Office. "oe 


Mi ining. —An <Active Man 
ED as ASSISTANT for River Work on Tin 
Mines in Northern Se ape —Write, giving full ey and 











+f 








stating salary uired, to L. K. B., co. J ers and 

Co., Ld., 5, Nicholas-lane, E.C. 4. 1021 a 

Rea quired for Large Sheffield | * 
Steel Works. TECHNICAL ASSISTANT in department 


pamw om gg Light | Tools Ad a Repetition character. It is 
sh 





struction of Commercial Motor Vehicles; also preferred with 
up-to-date knowledge of factory prema Btate age, salary and 
experience. All applications will be treated iu strict con- 
fidence. No person resident more than 10 miles from Liverpool- 
street Station, London, or already e ed on Government 
work, need apply.—Address, 1154, ** rhe Engineer” ben 

Aa 


anted, Civil Engineering}: 
DRAUGHTSMAN for Government Office, Ports- 

mouth, for all-round work. . Ineligible for General ‘Military 

Service.—Write, : stating age, qualifications, experience, and 

lowest sa required, to Box 489, Willing’s, 125, Strand, 

London, W.C. 2. 1187 a 


Wanted by by Designin 

8.W. of London, capable DETAIL DRAUGHTSMAN 
for high-class Aeronautical work. State age, experience, &c. 
No one at present on Governmest work or residing more than 
10 — away will be engaged.—Address, 981, “‘ The eer 


Wanted, Draughtsman ~— for|= 


Motor Chassis work. Also First-class JIG and TOOL 
ig gene Good salary pai 











id to the right men. London, 
district. No one already on Government work or living 
more than ten miles away will be engaged.—Write, statin, ng 
age, experience, and salary expected, to Box 10, re co. A. J. 
Wilson and Co., Ltd., 154, Clerkenwell-road, EC. Iida 


anted Immediately, Draughts- 
Bevinesring—Ai 7 $ ao, oe nearest 
= A q “The Ruginer™ and No 

@ persons already on Government work need apply. 


la 
Wares. Thoroughly 
PM on 09 oe er eats eaceing pn ape mem ror 
ON person alread 
pte tats y = —~ $l © person — engaged on 








onatbonse 


ce, 249, 
249 a 





raught tsman.—A Firm of 

the N.W. London District are REQUIRING 
a DRAUGHTSMAN for urgent Government work, preferably 
a man who has nD used a: Small Mechanical Work and Tool 
ot ngsged Sesh Write, gi a Ae ot ao 
mi away wi ngaged ng eats culars 
of qualifications, &c., to est “The Sees Office. 1237 » 


Dees oane. —An Im rtant 


rg pte Concern in Lancas UIRES a 
d DRAUG ATSMAN with Workshop 
Leas aad adaptable to General Works Plant and al- 
i agents Give full ees > experience and state 
wired. ‘No one engaged vernment work 
anew id apety. —Address, 1181, ** The Engineer” Office. 1181 4 


[)raug ghtsman.— Wanted, an Ex- 


PERIENCED DRAUGHTSMAN fo: . Machine Tool 
—_ specialising in Lathes. Knowl of Jig Design 
recommendation. Permanent situation for a on man.— 
Apply, giving f full particulars | of experience, age, and salary 


requ earest E 
“The Engineer” and No. 555. No one at present on Govern- 
ment work will be engaged. 555 4 


Ppeaghienes. Marine (Leading 


conversant with alee and poesrenc 

= Li t Steel Wood- Tugs, and- Motor Launches. 

Fonenees Position. Governasent work. No 

nak already employed upon Government work will be 

engaged.—Applicants must apply tu their nearest Employ- 
1% Exchange, mentioning “The Engineer” and — 
A 

















Firm, 


poo Hh and copies of tastionanials No person already on 
Government work will be hed eames your — Em- 








g No. 

A557. 1289 a 
Mechanical Draughtsman 
NTED. Able to pare Drawings for General 


Works Poe Alterations, &c., both Machinery and Build- 
Must be exempt from Military Service and not enga, 


~ ied, to Bo "ae Be - ly, ‘a tat ex ence, 
requi x mith’s enc . Fleet-street, 
London, E.C. 4 = 1197 a 





M echanical Draughtsman 
WANTED by Government Controlled works, N.W. 
district. A fully competent man with experience in design of 
winding and hauling gears and winches, electrically, steam, 
and petrol-driven, and general engineering work. One experi- 
enced in mining machinery and used to calculating we’ ghts 
and preparing specifications  ommaes No - already 
ployed on Government work will be engaged. 


Apply. sheting 
aoe a and salary sageer fe reer es pear No, abodd, 








M echanical Draughtsmen 
WANTED for Government work fo. 

Woolwich. Noone Popa fy ms mployed on Government work or 
a more than 10 miles fo Woolwich — r. 


cea ml and salary uired. . 1006, 
r The taxi ineer ” Office. _ 1006 a 


ne Wieteiats Machine Tool 


5 ert Ny used to Modern Machinery for 
Genera! and Plate Work. No one on Government 
work a apply. te age, experience and salary req 
to your nearest Employment change, mamas. <, The 
Engineer.” and number 1151. 


Structural Draughtsman Re. 


QUIRES RE-ENGAGEMENT. Good scan experi- 
eS gi- 








ence, London district preferred.—Address, 1206 
neer ” Office. 


VV anted, an Experienced Engi- 1- 
NEER for Bucket Ladder Dredger in Far 

two years engagement ; applicants or be x 2 os of age 

or exempt from mili service.—A_ c.0. A. W. 

Brown, 39, Tothill-street, peng 8. Bw 53 1258 a 


Wanted, a Smart En ineer as 


INSPECTOR of Small 
organising ability; must have had complete shop Seth og 
particulars. 








peas ullest . No one ai ton Government 
ork or more than ten miles vend need ae SPINS. Area, 
London W.—Address, “The Enginee! 1262 a 


London, W—#ddress 122, —The Engineer —OMce.__1262 ._ 

anted,- Capable Foreman for 

e Shop P Controlled Engineering Works 

ems deiay thoroughly practical and well versed in up- 

to-date a Shop practice, and tactful control of men. 

4 e paired. for right man.—Apply, 

caine experiamaa, wages req ferences, and when at 

liberty, to nearest quoting “The 

ineer” and number 1202. ie one at present on Govern- 
ment work will be engaged. 1202 a 


Wanted, Engineer Foreman for 

Agricultural and Patent Carburettor work by a 
firm near Sy or h London ; excellent o 
lg can show good output.—Address, 


anted, for Factory in Glasgow 
cngiest on Aircraft Work, FUREMAN to supervise 
Machine Shop of Tool ome man with experience of Tap and 
Die No one already on Government 











rtunity for man 
“The ineer” 








raughtsman (Mechanical) 
WANTED, also JUNIOR DRAUGHTSMAN, by Con- 
sulting Engineer. State age, experience, and salary required. 
sediey apply if engaged upon Government work or pared 
than ten per fren Tanne. —Address, 1184, 
Engineer” Office. 1184 


Drazgh htsman Required by En 


8.E. London, experienced with General gi- 
neering. *No applicants residing outside radius of ten sailon or 
already employed on Government work can e 
Write, stating age. experience, and salary required, 1180, 
* The Engineer” Uffice. 1180 a 


Drug! ughtsman Required for Shi 


sp eecanse ti one used to Steel or W 
poco a expefience, and salary required. No person already 
employed upon Government work will be engaged.—Appli- 
cants must rt to their ‘nearest Some Exchange, 
” and number 11 1193 a 


Dens aikdaeeD Wanted for 


Machine pe Jigs, and Fixtures; small work. High 
paid for skilled man. No one at "present on Govern- 


ment work will be en; 
est Em et see ie” 

















BA 
pply at your near 
giveer” and number 121) 


[raughtsman Wanted by Large 


Firm of Aeronautical Engineers in o North-West 
district. Previous experience in Aircraft Work not essential. 
Good mechanical knowledge required. No one already on 
Government work will be Sanne’. —Apply, stating age, ex- 
Powe oper and salary required, to Box No. NP. 3, co. W. H. 

mith and = 65, Fetter. lane, E.C, 4. 1188 « 














[Praughts tsmen. — A Controlled 
mi. ae be Ri a 
on 
of a com eacereed B first-class experience in General 
En rienced bape om medium size 
Machine Be Work ys DY TRACER RE 
QUIRED. The — Loos ap are permanent to reliable 
individuals. se Oa pee Tanne paid particulars, 00 work co ten 
our Di 
Pdi change. waniaien e Eigineer’ + 





) rug htsmen Senior and 
JUNIOR DRAUGHTSMEN REQUIRED. No: one 





uld have had an engineering 
training. The position would {*5 & progressive one to a man 
a tact, energy avd initiative. No person already 
Zoyed on Government work will be engaged. ae rts , giving 
full particulars of experience, &c., to pie ses See loyment 
Exchange, entioning * The Engineer ” and No. A991. © 10935 a 


residing more than ten miles away or already on Government 

work need apply.—Write, wating e, axpecsenen, and = 

bie roa to the GENERAL AGER, The Cowey-En, 

— 4 €o., Ltd., Scientitic latttomens Makers, Kew Gardens 
jurrey. 


. y 
work need apply. Apply your fee ry es ee 
e A 


Wanted, Foreman to Take 


a 0 and Bo al Fuse Shop. Must have had nm 
experience an a organiser.. 

quired, give references, to the perdi Bons iment 
cmangas nas “The Engineer” and number ber foe 

one already employed on Government work will be eneaged.. 


Assistant Smiths’ Shop Foreman 


WANTED for Engineering Firm in Midlands, for large 
— — Machine and Anvil Smithing on Light 
‘Articles. Must be thoroughly practical man. No person 
—, employed on Government work will be Simei 


ply to your nearest 
ome Engineer” and No. wd 1238 a 


| recenan Wanted for Brass Shop, 


Controlled ——— London. 50 men and 
women. —_* used to see , gauging and modern 
ti output. Permanent it to 

man who at che interest and bandle labour efficiently. 
Noone a Government work or living more than ten 
miles from ern need meal SS _ og 3 stating age, 























— and 270, “The ineer ™ 
Office. 1270 a 
oreman,— Wanted, in Large 


Gene: Ro ring Shop, experienced FOREMAN to 
TAKE CHARG of Heavy Machine Tool Soo ge be 
jecework system. = Apr nearest 
Engincor® an Exchange, stating sal: also mentioning * ‘The 

neer” and No. A6037. Fare pai ‘for interview. 1250 a 


rPoolroom Working Foreman 
WANTED on I RTANT WAR WORK, E. London 
area. Must have qualification for handlin, about 100 hands 
and mechanical knowledge. No person 'y on Government 
work or residing more than ten miles away need apply.— Write, 
EAST, Box 10, c.o. Ratcliffe’s, 36, Gracechurch-street, a 
A 








ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 


are obtainable through 


WHEATLEY KIRK, PRICE & CO.,, 
4%, Watling-street, LONDON, E.C. 4; 
Albert-square, Manchester ; 

26, Collingwood-street, Neweastle-on-Tyne. 








upervisor - (Engineering) Re- 
QUIRED at Factory near London. Salary £200-£280 
Be with prcespects.» Qualifications :—B.Sc. (obtained in 
ngineering School of an approved University) ow AM.LC.E. 
Three years’ apprenticeship’ course and preferably some 





FAP 't-TIME COURSES SENT FREE ON REPLICATION. 


workshop experience of a py 5 8 ‘sade OX 
465, noe 125, Stugmd, Loudon, W Wa 


rau htsmen, - Several — Good 

anical, WA NTED for Design of Steam Turbines 

ticetrieat Machines and Centro] Gear, by large firm in the 

Midlan No person already: ca Government work will be 

engaged ~AD ly, stating qualifications, age, salary required, 

earliest date can ccmmence, to ycur nearest Fmplosmen 
Exchange, mentioning “The Engineer” and No. A996, 1105 


SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &x.. 
Paess = = IV., XCIV, 
Wumerical Index te Advertisements, 





Pion XCHUL 





ee 


THE _EN 








on ee 





A 








i 
Tool. -Room Working Charge 
HAND WANTED (for about 6 oe ga 
Eagineering Works. Up-to-date Practice essen ee 


meat work. Permanency to eultehie man. dnc ee on 
on Goverament work: will be e! 
a 


exp3cience, and wages expected, 
Exchange, mentioning “ The Engineer” and Ne No. A 
Wanted at Once, by a Midland 
engaged on Aero - work, —_— FIRST- 
CLASS SETTERS for Herbert's 4 and No.9 Capstans. 
Also TWU GOOD GRINDERS for setting up female operators. 
No one already on Government.work will 1 be engaged. Apply 
to nearest Employment Exchange, mentioning **The Iaet a | prod 


neer" "and No. A6u43. 
Tool-Room Turners, 


W22 anted, 
ERSAL TOOL MILLERS, UNIVERSAL 


GRINDERS. Troon SETTERS for BK, apd S. and Cleveland 
Autos ; hig! hest priority work, Manchester distriet, clean and 
health? ps reat recy 48 hours’ standard week. No man 
already employed on Government work will be ong 
Apply, giving fallest particulars of experience, <=> 

he Sie 








-| Position of Respon sibihity 

san tee by M.1. Mew, B.. (45), 20 Pg ©Xx- 

eats Works general eae ); 
tic aed with practical knowledge of uetive | struct 

methods in all manu! me’ 
technical and t.avel nee. Spestalitics—-ali types of 
steam engines, inte: combustion en motor vel 
small tools, &c., accustomed to — jon and control 
male and female labour; strict di ieoiplinarian with a 
ee er and tact ; ee references ; modera ;_now at 
berty.—Address, 1274, “The Engineer” Office. "174 a 


Works Engineer, Technical and 


practical exp. WANTS RESPONSIBLE POSITION in 
modern Factory {Al ircraft * cag — Expert methods of 














Soctphimastant eae of in saan and jie Sontons 
im fatmaten Ra —_—* Age youre aren, 
epee ha: e. 


W orks Ma 
Highly-trained 
mass production ; most 


pages jertake post-war car poe prt cra tal an 


in aircraft engine d and production. other 
Hugi Works or. Ge dag and soley, oe “The 
* Office. 106 s 





yout nearest mreement Exchange, mentioning *‘ 

neer” and num 

\ anted for National Aeroplane 
Factory, PRACTICAL MEN for Rate-fixing andl 

Progress Department. Drawing-office experience rab! 

but not essential. No one already on Government work wil; 

be engaged. — Apply to your nearest Employment Exchange, 

quoting ** The Stee” and No, A6048. 1280 a 


Experienced Kate Fixer Re- 

CIRED by wall known firm of Engineers in West 
Riding a Yorxshire, e n high priority work. Must be 
a good practical man with - po knowledge of Machine 
Sbop practice. a pestioe is a permanent one to the right 
man. No person meaty on Goverament work Rg = 

d.—Apply, giving ull particulars ex 

nd salary expected, to your on Employment Exchange, 

mentioning “The Bagineer ” aad No, A5968. 975 a 


x 
First- -class Fitters Wanted on 
IMPORYLANT WAR WORK, E. London area. No man 
already on Government work or residing at a distance of more 
than ten miles need apply.— Write, AL, Box 14, c.o. Rat- 
clitfe’s, 36, Gracechurch-screet, E.G 3 1260 a 


Ory -Acetylene Cutters, Good 
wages to experienced men.—C. A. ROBINSON and CO., 
Anchor Iren Wharf, E. Greenwich, 8.E. 10. 1077 « 


G toker Wanted for Galloway 


BOLLERS. Permanency. Good wages.—Apply to J. U. 
and J. FIELD. Ltd., Carlisie-street, S 1205 a 


Lambeth, 8. 1. 
\ anted, Cost Clerk and Assis- 
London, district. 


TANT BOOK-KEEPER for Engineering Work in 
Permanent and — appointment, } 
State salary and experience. —Ad dress, 
on ce. 7 a 


“ The Engineer” 
8 
A naly ytical Chemist and Metal- 
LUKGIST, age 57, DESIRES POSITION; 20 years 
experience in metallurgical laboratories. Exempt.—Address 
1151, ~ The Engineer ” Office. 1131 8 


rehitect, A.RILBA, with|¢ 


thorough eaperionce in design, supervision, alterations 
nd repairs of modern factory constructions, DESIRES 
PERMAN ENT POST with firm of ah eee See — 


“The Sagineer” Office. 
AP Perea ast Required as 


ASSISTANT MANAGER, me Sa in purchasing, 
ogeess, and inspection departmeats; also mechanical 


























Works. Ma er or. Assistant 
skilled ond ati and Sethe , teste, 3 ae Ses 


ud ir &e. lence ; 
works shells, Be Age ab yours —-Adairems, 1086, "The 


neer™ Office. 1086 5 
orks Manager and Pro- 


\ DUCTION MANAGER, experienced in 
MASS PRODUCTION, SCIENTIFIC MANAGE- 
MENT, DESIRES LARGER SCOPE; 10 years as 
manager of machine and erecting shops, pattern shop, 
foundry, smithy, hardening shop and tool-room ; 
accustomed to internal cotibastion engines, electrical 
and general work. Highest references, 





Address, 1224, “ The Engineer ' Office. 1224 2 





Young Norwegian, Son of Senior 


ag rod in well-known firm of iron and steel'{man 
facturets, Messrs. J, and A, Jensen, of Dahl, 


Christian’ well. 

edeutel, utee travelled, business ir Ba’, re and al 

capable correspondent. SEEKS MPLOYMENT with well 

reputed iron and steel firm, if possible, yernms paper machinery 
jople, or ageacy. Bast references —Ad 1198, * The 


tngineer " Office. 1198 8 
Heating | Kngineer, with 380 


wing-office. ercial. and tical ex- 

rience, ould UND XE" ae a anes or 
anage 2 partmen ol iness.~-Addres: 
1222, “ The Engineer” Office sls 1222 8 . 


Hig gh-speed Internal Combustion 
mee ere gy thoroughly —— Kngineer and 
n Desi oe Construction ef Aero Engine, is now 
OPEN to CONSI ER a fresh APrOINTMENT. ‘erences if 
required.—Address, 1192, ** The 1192 »_ 
Engineer (27) Desires Change. 
A pon. Ar angment ~ large F: Experienced in 
a d nydeesie & ications cient draughtsman. 


and — — 
Kabrens, 1155, "7 P * The > aee™ ” Office. teres “ts. 














4 eogiaeering disengaged ; ineligibie. Excellent ref 
652, Deacon's, Leacenhall-street, E.C.3. 


livil Engineer Seeks Employ- 


MENT. Long experience rivers, canal, anu general 
waterworks; has carried out extensive worgs without eon- 
tractor; expert Parliamentary surveyor.—W. THOKNBER, 
68, Avenue-hill, Leeds. 1276 & 


Electrical Engineer, M.LE.E. 


late engineer and manager of important electric supply 


1227 5 








Epgineer. (32) Requires Position 
tition work ; 18 years experience; xesllont referenege | 44 
person 1278, “* The Euginese™ © fice. hieag tenes "ae. 


Engineer (38) Desires Position 
as GENERAL FOREMAN or WORKS MANAGER, 
First-class ie exnerionse in machine, gine. ee er 


marine, and geveral Te ee Batineee* O 
troller. Address, 1245, Engineer ” Office. 12465 5 








uadertaking, DESI RES CHANGE, and requires 

appointment; 20 years’ experience in design, construction and 

working of modern electric supply w baearaetne as — 
* The Engineer “ Office. 


Epgineer, A.M.LM.E., Hinting 


held important position with eomplete —_- - large 
statis, REQUIRES SIMILAR POSITIO or by 
agreement, as CHIEF ENGINEER or WORKS S MANAGER. 
exveptionaily wide aH em electrical, and chemical engt- 
neering experience; first-c 
experience ; five years on the Continent ; mg of several 
languages ; successfully designed and e large 
works and factories, including f d brick and 
schemes; ex factory and works organiser; tactful dis- 
ciplinarian, thoroughly accustomed to the control and manage- 
ment of workmen.—Address, 1225, “ The Engineer” One. . 
# 














Engineer (40), at Present Chief 


of Blast-furnace DUepartm of large Iron and 
Steel Works, DESIRES CHANGE. Satisfactory reasons 
given. 
% Thoroughly experienced in turbines, power station work, 
internal combustion engines, replacement mining plant, 
&c. &c, 
Foreign experience:—U.S.A., France, Russia, Borneo and 
India. Ticnest reneenen. 
Inquiries to TURBO, c.o. Wm. Duff Gibbon, Esq. 
59, Cambridge-road, King’s Heath, Birmingham. 1983 
a 





Ets gineer Desires Appointment 
in EXECOTIVE CAPACITY years’ all-round ex- 
perience concrete and constructional work, covering chief 
draughtsmanship, works management. —Address, 1249, “ The 
Engiueer” Office. os 


Epgineer Desires Position of 
ESPONSIBILITY, London District. Previous i- 
bers Assistant Matager, Chief ia mas ¥ 
Address, 1163, *The Engineer” Om 
Eagineer( 39), Recently: Keturned 
trom France, DESIRES APPOIN Sat oo WORES 
MANAGER, Assistant, or other Position of Trust. 
experience, commercial and technical, of a ae seep 
practice and quantity pr moilar 
—- prior to volunteering for oh eg e lighest Teteoations. 
dress, 1221, ‘The Engineer” Office. 1221 B 


Epgineer Requires Responsible 
FUSITION. Keen organiser, tactfa) with labour, capable 
rotary aero engine man. Held 
chief inspector, and superiatendent,—Address, 1251, 
Engineer ” Office. 1251 » 


E/pgineer-1 in-Charge and Works 


Manager of one of the largest Grain Drying Plante 
in London, qa for the last 8 years in charge, REQUIRES 
IMPROVED PROSPECTS. Plants and- buildings were all 
erected under his supervision, and includes drying plant. 
chemical plant, gas and steam engines, boilers and gas plant, 
and an engineering department ; 24 years of practical experi- 
ence, and was for i6 years a journeyman fitter, erector, and 
miliwright for the largest makers of gas and oil engines, 
interna combustion —— *) lants, and electrical instal- 
lations. Age 40; passed 

Address, fis, “The Togiseer™ Offer. 


E28 neer Kepresentative, 
thoroughly practical, witn experience in Erection_of 
Plant Abroad, would LIKE to NXGOTIATE with FIRM 
wishing to obtain the services of a capable man.—Further 
particulars, address 1150, *‘ The Kngineer ” | Office. _ 1150 8 Be 














positions of general foreman, 
The 





1223 6 





Manager- Engineer Desires 
CHANGE. Thoroughly experienced im modern 
methods and large control; progressive, strong disciplinarian ; 

systematic, initiative. Would like financial interest. Com- 





munications invited. Confidential.—Address, 1273, -‘ The Kngi- 

neer ” Office. 1273 8 

S tee] Works Manager, Dis- 
ENGAGED; also commercig] 


are ars’ practical 


a with fitms of repute in. manufacture of all classes 


Steel and Sted] Castings by acid, Siemens, electric and 
Addrex, 1968, “The Fingineer nese 
aR 


ptee k” processes,- 





Engineer, Mechanical and _Hlec- | 
CAL, WANTS WORK in Midland (Part 
Time), Inspecting, Testin; [= de, emateicaa NDELL.. owe 
stail Cottage, Stourport, 


fingineer iad Millwright, Age] 
4, DESIRES POST as are ” years ran fw tf 


large mill; thoroughly 
credentials. aiden 1211, * The Engineer" Office. 1211 » 


ri) 
[Experienced Foreman, Age 52, 
DESIRES CHANGE. Wide varie’ experience. 
Machine shop, tool room, and fitting shop practice. ost 
types steam and internal combustion bay > A well Py jig 
a and fixtures for repetition work.—. _ 
Engineer” Office. B 


Fer oreman Coppersmith, Sheet 
etal, general experience, SEEKS similar by a 
ar 














in or = London.—Addresa, 1196, “* The Enginee: 


(jeneral Smith Desires Situation 
as FOREMAN. Steady and teliable; used to drop 
forgings; expert in ——- of hollow and sol solid forging. 
Shortly disengaged.—Address, 1200, “* Th i 

B 


echanical Engineer, with 17 

A ears’ practical expericuce, DESIRES CHARGE of 
PLANT, boilers, engines, hydraulic and general machi nery.— 
Address, 1244, “ The Engineer ” Office. 1246's 


[raughtsman and Engineer, 
Shortly Disengaged ; 23 years’ mechanical and 
engineering experience.—Address, 1243, “ The meen 0% 


Young Lady Anxious to Take 


fRACING and DRAWING; London 
Secondary school eauc stion.—Addrexs, 1225, * Thejfingineer» | ust 














Engineer and 
Agent, ee and Ree berg DESIRES’ RE- 
MENT, Has had excensive experience on the con- 
—e including specal nolic and Government works con- 
peciat reiatorced pooume ‘eter Good 

atta 3 rst-class we. ys 
Repiy, Box Sells Li Ltd., te me E.C. 4. 1202 » 


Engineer, Established Same Ad- 


20 years, well introduced Governm 
ments, &c., is OPEN ge Neg AGENCY, either 
Sales or Purchasing. Good offices. Bunker's referen 
Write E. B., c.o, Strect’s, 30, Corvhiil, E.C, 3. 1212 p_ 


Al ae of Engineers in 


a YOUTH of Good 
Puewiow  Racx 
aecrne 10 nent as 
“Address, 10. "The Riuginesr™ 10s 


ui | [nst. C.E., Inst. Mech. E., B.Sc., 


and all ENGINEERING SXAMINATIONS — G. P. 


pe a E., &., PREP. 
CANDIDATES, ether A om ly | 
pet Bi the pe vo 








Oourses ¢an 
pepawmmtteneeanc 1 
2 





anted, Bennie Punching, 
SHEARING. cEotriee MACHINE, lin. through 
lin.~SAMPSON 8, Malago Vi le, Bristol. 1127 


ee Motor Generator for 
*) ing. Line voltage, 220 direct current ; 
ynamo - t, minimum, 60 amps —— volts; con+ 
tinuously, amps. for one hour ; tion —Write or 
ire price and where seen, FRASER i BORTHWIC ck. 

33, Pitt-street, Glasgow. 1255 F 


Wanted, Portable Slotting or 


MILLING MACHINE to Face Surfaces l2in. to 24in 
square.—Keply to J. FIELDING, Rekenel, Gioucester, 1216 r. 


anted to Purchase at Once, 
SECOND-HAND ELECTRIC TRAVELLING 
CRANES, of any description, to Lift 2 Tons or upwards. 
—— a and full particulars.—Address, 1186, * —_ ts 


Wanted to Purchase, 8 or 10 
wi H.P, " dameter, for 810 Pas Bard pee 4Boan BROAD 
a MANAGER Le by ape Corawall. 
Wanted to Purchase, Second- 


HAND, ONE METAL PLANING MACHINE, 4tt. 
by 2ft. or 4ft by lft. 6in. Ministry of Munitions release 
available.—Write Box 888, Sells"Ltd., 168, Fieet- ane, BP. 4. 


anted,Second-hand 25-50 H.P. 
Gas ENGINE (Crossley or othor + ae in mn oee 

of 12 H.P. Dudbridge, for & peien ee - 
PRESSURE BOILER CHRLTINE PSB NEAR, 


We anted, Urgently, Vertical 


MILLING MACHINE, New or Second-hand, Table 
about Min. x 10in. x l6in. Permit waiting.—E. 8. HINDLEY 
and SONS, Engineers, Bourton, Dorset. 1220 ¥ 


mie | WV anted, 500/750 K.W. Steam 


*, 150 Ib. Dynamo, 220 volts, D.C., shunt wound. — 
“ The Engineer” Office. 1263 + 


Recorder Wanted. 


A ae Time 
90 abe Shore fig be cosets F R., Smiths 
cy, Ltd., 100, Fleet-street, Lon on, EC. 1 


























Address, 1 








Steam Stills and Golamias 

WANTED for Petroleum. Capacity 15 to 25 Tons. 
Boiler Shells and Sevarate Towers can be used if suitable. os 
Address, 1247; “‘ The Engineer” Office. 1247 ¥ 





" MACHIN ERY & PLANT FORSALE: 


ro [the Ministry of Muni- 


TIONS has FOR Ls = becca 
ing SECOND-HAND MACHIN 
TWO Brown and Sharpe's yaa q 
one Cw tam g¥,., MECHANICAL PRESS, by 
THREE 3-hole ‘SH eLL NOSING FURNACES. | 
THR om Fe jg uni MACHINES, Bullet, by 


pigector OP RAL ES, Burplus ‘Stores ‘Department, 
urplus Sto t, 
B. Reom 363, H We Cc. 2. peer 


ead = ‘<7 Teoeited tintil 10 a.m, Pitter, 
27th September. 


a3 BONE nae 


Mi AUTOMATIC, 4ft. 9in., bed 74in., 
with COUNTERS eta Pittler, 
ONE BENCH RIVETI 


ee 





The Ministry of Munitions] 


has Aled bd the following SECOND 


ia hain Grant Manufac- 


turi 

Om ensall MILLING and SLOTTING MACHINE for Saws, 
by Acme Co , Cleveland, ome 

“Forms of Tender ma AY btal ti the 
DIRECTOR OF SURPLUS stones, pth nme (B) “tales 
Room 353, Hotel Metropole, 8. W. 1. 

Tenders will be received anti! 10 a.m. .» Friday, 4th nia, 


Time MKecorder, as New, 











PRLLEY, 10, Fartinguonroad EOL Be 
Begshaw'sW heaatany m ‘Tron n Pulleys, 


e Baer a 


utck feliv 
and ea harey Seg! baie fe Ss aa | 





Assistant Shop oma De- 


oa CHANGE ;7 <8 experience 


neering, 4 years’ internal combustion en 4 years’ 4 
mountings. Used to gre EL of 700 men. hee At liberty 
fortuight.—Addrese, 1275, * The Engineer” Uffice. 1276 2 








Experienced Cost and Estimate 
CLERK ee POST; over milit; 
age; latest methods. £350 to £400.—Ad dress, 1248, 
Engineer” Office. 1248» 
dvertiser (24), Possessing | ia 
i nd 


knowledge of both 
POSITION in an Engineering Establishment. Good refer- 
ences. Exempt.—Address, 1290, “ Tha Engineer ” Office. 


Managing 


Director Peanear for 
and Metal  Maaefactees iis cae 
Birmingham. ue be capable Cc 
OF WORKs ; can aa to 


right man. —Add ~ sept ‘od 














w-| Lycee Plant for Sale -— 


a, oe appaesgegn 420 volte to 200, 40 K. W, Makers, 


* 2 Ol eS WLICHES, overload trips and low volt release ; 420 
volts.50 amps. Makers, Electrical A 
3 MOTORS, 12 H.P. each, 200 volte, ie ‘pulley 6 by 8, 
slide raits and starters. ‘ers, General Ei 
Please address offersito 1281, ‘‘ The Engineer ” Office. 12816 


ek Hire, Pumps and Well. 
te 24in. 





PO es onl pote for Contractor's poe md = aie 


_—a. > ory 
Fer * Sale. — 


lephone No. as hee. 
ONE Clifton and Baird PaRTl NG-OFF, MACHINE, 
suitable for a up to 9in. bars. 
“ pening «| STACKS, Bi, 4{c. and 5ft. diameter 
“Py: yee bene, es 8) lendid « condition. 
ONE o Padnard LORRY, in excellent 


JOSEPH OXLEY, Datawert, Sheffield. 
"Phone 830 (3 lines). Grams— Btability. 





1236 @ 





anted,by Firmof Trontounders | 


canaelaieaers who al has’ connection 


for selling Cast Iron Castings amongst spe « firms, 
London, Bristol, Manchester, Nottingham districts. — Esdrae, | met 
D 


1277, ° ‘The Engineer 


A Russian Engineer Wishes to 
MAKE ARRANGEMENTS with British Firms for 
oat their Business in Russia after the rot Wi oF 





be ene ae UND CORLISS NE, oylin- 
SPRL, UNTRUD, comune SPDR, 


fir, Bek Har SING ENGINE, 20in. 

Sin. stroke. Wood, Sowerby Bridge. 

GAS ENGINE, horizontal, tinder 10, he ig 
ite o “Harkere poh am” wf ” 

av in cgeaost ion 


F'O0. Lid, Flamestrest, birminginms ate 





EER, c.o. Gould’s, 4, New Oxford-street, 
American mee (Resident in 
Scene? A sail America shortly -h}. + 


STATES, compen ich gn rae Pectatresy BG. Coes 9 





CO. 
Fer Sale, Double-headed Wheel 


TURNING LATHE, 6ft. Peeples, Sft. Gin. centres, 
two sa. ate de 


bret ee livery, ¢ dsey ‘Sita 
wae ra and SONS, South a ¥ fae | 








Sarr. 20, 1918 
For Sale.— 


Vertical, ®ft. b sate Sree Teen 
mn 80 Ib. 
1 Vertical’ art, Min By Site Bins, 3 Croen ince ‘ 


1 Gallo 7ft., and one 16ft. by 6ft., 80 Ib. p 
1 BUlLER MAK RES SLAB, tort. by bet. » 
2 ditto, 4fe. A Sft., with 2i es. 
1 aS GAs ENGINE. of cylinder, 18in. stroke, Tube 
1 Pair Steam-driven COMPRESSO RS, h at 

cubic ft. at 640 Ib., suitable for air or ammonia" 16 


PUMPS. 
3 Westinghouse Vertical Boiler Feed, 1 Vertica! Duplex 


1 ~ driv Steam ey) inc 
in. ihroke wet water cylinders a G Gu mer 
1 uP 200 V. Cm apy ophies 
6h, . De L 
1 DYRAMO, 180 V fe SE ne one ve, direct 
coupled to wo VDC 8 Water Turbine. 
EDGE RUNNER MILL, 5ft. by 18in. stones, 9ft. pin 
1SiX SIEVE SHAKER, with orank and overheid com. 
plete. 
H, Fp ae TYP Hf ol 
i u 49 Ib, re. 
1 dA eoeRi HE BOILER, on wheels, 120 tp, 


. and 112 H.P. ENGINE and BOILER, o:, wheels, 
pressure. 915 o 


1% 
90 Ib. 
G. ELLIOTT AND CO., Ltd., 
188, Long-lane, S.E. 1, 





For Sale :— 
ONE 225 K.W. GENERATING SET, ngine 
Tandem Comp. Type, 300 H.P., with Corliss vaive > gear 
&c., B.T.H. genera r, 500 volts, compound wou , 
One. hs aga BOILER, 28ft. by rid for 


ONE hyenas BOILER, 8ft. high by 4/t, 3in, 


dia., new fire-bars and chimney. 


PARSONS STEAM TURBINE AND ALTER. 
NATOR, 3500 K.W., 1200 r.p.m, 200 lb. to sq. iv, alter. 
nator wane oe 4 type and exciter complete , ¢Qg9. 


volt maximum |} 40 cycles, 3-phase. 


ONE 1500 K.W. TURBO ALTERNATOR 
2-phase, 2000 volts, 50 periods, by C. and A. Parsons, 


WILLANS-PARSONS STEAM TURBINE and 
ok ogee hand Shh +» SD f.p.na, BO ib. ¢ to sq. in., 


090 v th te 
a eonautning piaah, ant, alr and circulating water cena Fv 


ONE 2000 H.P. BELLISS TRIPLE-EXPAN SION 
ENGINE, cyls. 22in., Min., and S6in. dia. by Win, 
stroke, high-speed governors, &c. &c. 


R. H. LONGBOTHAM & CO., Ltd., 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE, 


Tel, Add’, Buginbor, Wakebeld = 
For Sale.— 


puerta VERTICAL BORING MILL, by G. and A. 
Harvey, le 8in. diameter, admits between standards 8 by 
6ft. 6in. in height. 


One self-contained RADIAL DRILLING MACHINE, b 
Asquith, 3in. spindle, 6ft. radius. 
= Wall RADIAL ie ACRIaR, by Loudon 
Bros., 24in. ~ wy spindles, Sft. 
One Mighoneed o won "RADIAL DRILLING 
MACHI E spindle in. diam., 7ft. radius. 
One 6LOT-DRILLING MACHINE, by Kendal and Gert 
work-table 26 by 154in. 
ne i 2860-Ton VERTICAL HYDRAULIC 
FORGING PRESS. 
One Piayer’s PLANISHING HAMMER for jin. thick 


copper. 
MB Bs apy lin. PUNCHING and SHEARING 
One fires be Foxcuise and SHEARING 
ay on Ww becls, gape Ry 

‘Automatic BOLT-SCREWING 
MACHINE, wich I 


Ons Sepinsis SUTTAP en fre Acting, spindles 7 
diameter, f ; Viees will admit 


d 
Treble-geared —! LATHE, by Butterfield ; chuck in 
Shneies fitted to eae” Seen, 3 will take it 


CUTTING-OFF MACHINE, by Ludw. Loewe and Co. ; 


takes Sin. . 
Gisholt TOUL GRINDER ; takes 10jip. emery wheel. 
RIDDEL and CO., 40, 8t. Enoch-square, Glasgow 


we Sale.— 


wey Horizontal aaa TWIN AIR COM- 
oo SS Se Jays 
R COMPRESSOR, by Lar- 


186 





ae 





rOne Bi 
ty 260 eubic feet. 
RN te lee 
—  , Steam-dri AIR COMPRESSOR, 
ecu 
Worthington ” Steam-driven AIR COMPRESSOR, 
a gly ey 
‘our “ Flottman” By =! mw Oy MACHINES, 


_ aaa t Hose, Air ‘rap, 


Six Drills, A 
Unions and Connecti 
RIDDEL and oO” 5. 40, St. Enoch-square, G'aigow. 0 


For Sale :-— 
MACHINE TOOLS (Lathes, &¢. 


10g LATHE 
; 1Igin. contre 8. ASS. and S.C. GAP LATHE. 
8. and§ © and BORING LATHE 











2 gsobuer 
©, ococaa 
* 

Pp 
g. 

3 
@ 
> 








" 10in’ centre 8. and 8. LATHE. 
HO ee bic BORING, DRILLING, TAPPING 
and FACING MACHI ie 
@. HORIZONTAL ere. DRILLING, FACING 
and MILLING MA 3 
HACK SAW, capacity ns bone t btin., stroke 6in., blades 12in. 


SHIPYARD PLANT. 
a7 BEVELLING MACHINE, by Davis and Primrose, 
. ents jee Angle of steel atgie bars ; will take in 
bars 
role HYDRAULIC RIVETER, gup 2ft. 6in., for 
rivets. 


Ww 00D-WORKING MACHINERY. 
4-Cutter MOULDING watt 14ft, long by Ut. wide 
will take in small board: ig up to 9in. by 3in. dels. 
GAS ENGIN E. 
58 H.P. Premier paw ee he gy tal von 144in. bore by 


20in. stroke, 2 STEAM , de, 
TEAM "ENGIN ES. 
50 H.P. HORIZONTAL STEAM ENGINE; cylinder lin. 


7tt. dia by Yin. face. 
50 ae.” Vita, Cal eAS Dea “DYNAMO ENGIN! i, 8in. 
LP. ¢ ma 3 iw linder by 12in. strok 
WAY PLA NT. A 
LWAY W. ‘in. wh for work use only. 
TMBER aLNAtti Paeet ji Seto in 
‘n. Wide, 12. 0! ' 
Con Sete y Wood ES D TIPPING WAGON, 4ft. 34in 


For further me rae 1286, “The Engineer’ a aon’ 


jor cx wt Engine, 18in. 


~e~ “eee AIR COM- 








14in, stroke. 5 
ounone and CO., 11, Bothwe perest, 
or ey gy ts Cu Pee . 
. uw - 
fe ier el Nora's a, a rege req 
expanaton ie ote i ae i ist 


Me Uren Pa » att. 
Bie, Thal few Special Bends.~ 


gatland pond, Middlesbrough. 


ee sy a eh 
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LABOUR ADMINISTRATION. 


A Series of Articles based on Actual Factory Practice and 
Experience. 


By EDWARD T. ELBOURNE. 
No. I. 
THE WORKS INVESTIGATION OFFICER. 

LaBourR questions having so obviously increased 

in importance in consequence of the war, it is only 
natural that an increased burden should be laid 
on factory managers in respect to labour adminis- 
tration. The burden has seemed at times needlessly 
excessive, owing to the fact that the organisation of 
the man power of the country has been effected experi- 
mentally along the lines of trial and error. The 
complication of Government requirements on the one 
hand, and the turmoil occasioned by military service 
on the other, bas practically forced the larger firms 
to appoint a competent official to deal exclusively 
with employment and labour matters generally. on 
behalf of the management. Such an official is com- 
monly known as the Labour Officer, and has a range of 
duties dependent on the extent of his executive powers. 
This specialisation has Jong been a common feature of 
factory administration in the United States, and there 
were instances of it in this country long before the 
war. . 
To give a Labour Officer executive power is not 
merely a notable devolution of management, but 
means a considerable curtailment of the foreman’s 
authority. The principle of scientific management 
so largely practised in the United States finds its 
normal expression in splitting up the old-time com- 
prehensive duties of foremen into certain well defined 
sections under specially trained men, and a central 
employment department to serve all the factory 
almost automatically follows. In this country the 
use of rate fixers is the most notabie break away from 
what used to be the foreman’s function, and the 
astonishing result attained by this specialisation should 
encourage managements to consider the further 
development of the principle most closely. 

In the great majority of shops the foreman is 
directly responsible under the works manager for 
the engagement and dismissal of all the men under 
his charge. Inasmuch as the foreman cannot possibly 
be relieved of the responsibility for the output of his 
shop, it has long been agreed that he must have 
unquestioned control over his men. Not every 
foreman deserves the trust that this implies, and some 
foremen are tyrants, and even blackmailers, but the 
principle is not thereby affected. 

Once a foreman has .taken the step of putting the 
discharge of a man forward for approvat!, it is dangerous 
for the works manager to veto it. If, on the other 
hand, a foreman can take no more drastic action 
than to bring to the works manager's notice cases of 
misbehaviour, he is shorn of his aybitrary powers, 
while the works manager’s investigations will not 
necessarily ensure the maintenance of adequate 
discipline, as the most unsuitable men can put up the 
most plausible defence. Fora foreman to have under 
him a man who is able to boast to his mates that he has 
set the foreman at d-fiance successfully is to take a 
long step towards demoralisation of the entire ‘shop. 
Workmen expect a foreman to be their boss, and if they 
can hold their job without the necessity of always 
pleasing him, then their respect for him will vanish, 
and they will take chances until they get finally 
bowled out by the works manager. 

The ideal foreman does not require to have his 
disciplinary powers restricted, as he will use them 
properly to the great advantage of the time of the 
works manager. As it is not feasible to get ideal 
foremen, the question arises as to how to deal with 
the foremen who fall short in administration, as it 
were, while technically competent to take charge. 
There are cases of foremen being very successful 
who had no technical skill, but were sound adminis- 
trators. Foremen, like other ranks and grades, are 
subject to the influence of what may be termed the 
general administrative atmosphere, and it is possible 
to guide their actions and provide against serious 
abuse of power without tying their hands, in the 
maintenance of shop discipline, considered in its 
broadest sense. 

The method recommended for adoption under 
normal conditions in present-day factories is to appoint 
a special officer to handle labour questions without 
any executive powers whatever other than the control 
of his own staff. While it would be permissible to 
call such an official the Labour Officer, it has been 
preferred to call him the Works Investigation Officer. 
His function primarily is to investigate rather than 
to settle labour questions, and it is found in practice 
that his intervention has a marked effect in acceler- 
ating settlement, because he can explain to the parties 
concerned how the policy and principles adopted by 
the management apply te each case. He sees every 
new employee before engagement is made definite. 
and, in a sense, welcomes him to his new duties. He 
interviews every man when leaving, or under notice 
to leave, for whatever reason, and so may be said to 
bid him farewell. Men on starting have their atten- 








ef the Works Co-ordination Committee, and each 
new starter is thus brought at once into touch with 
the corporate life of the works. There is thus 
established a. point of contact between the man and the 
firm that is productive of good feeling, which is a 
vital ingredient of factory efficiency. 

The foremen have the right to agree to selection 
of men before their definite engagement, and this 
right is always exercised for every skilled man engaged, 
but not often for unskilled men. The foremen retain 
the right of summary dismissal in case of misdemean- 
our and also of giving notice of discharge in other 
cases, but the official notices to the men are issued 
through the Works Investigation Officer after con- 
firmation by the works management. The point 
of this is that he (the W.1.0.) is afforded an oppor- 
tunity of arranging, if possible and desirable, a transfer 
to another department, or of discussing with the 
foremen any circumstances. such as long service 
and good timekeeping, calling for further consider 
ation. He can only diseis=: he cannot block the 
foreman’s recommendation, and the usefulness of his 
intervention must depend on both his tact and his 
wide knowledge of the labour position generally. In 
the matter of summary dismissals, he has to inter- 


LABOUR NOTIFICATION. 
P.E.s.w. 


Time 


To the Works Investigation Officer. 





The following report by the Works Investigation 
Officer on his primary duties as investigator will 
serve to emphasise the ameliorating influence he is 
able to wield :— ; 


The Works Investigator acts as an intermediary between the 
management and the workers. He must approach his duties 
with the fixed aim of being a peace-maker, trying always to act 
impartially, to judge fairly, to ensure to the workers a fair 
hearing for any reasonable complaint, and at the same time to 
uphold lawful authority. 

As the servant of the Management he is bound to obey their 
instructions, but through constant touch with the workers he 
sees where the shoe pinches, and can occasionally state the men’s 
om perhaps better, because impartially, than they can them- 
selves, 

He must be able to adopt the workman’s point of view, to see 
things as the workman sees them, and then, using the broader 
vision, to judge what is the best all-round course for the good 
of everybody. 

This is the attitude I take in this branch of my work, and to 
me it is a great pleasure to find that, in spite of having no execu- 
tive authority—which is not necessary—-the men are increasingly 
relying on me when any difficulty arises. 

One of the most frequent requests made to me is with regard 
to discrepancies in wages. A man puts in a query card to the 
| Time Office saying he has not been paid for certain work. This 
| passes on to the Wages Office, and they, acting on the data given 
them, state the amount paid is correct, as indeed it is from their 
standpoint. The man is unconvinced and comes to me stating 
hiscase. On going further into the matter, I may find that some- 





Date Ref. LN ; 50 : 


Please make the following arrangements, subject to the requisite reference to the Management for approval. 





Quantity. | Duties or Trade. 


Is experience 
essential ? 


| To take effect. Approved.| 








ADDITIONAL 
LABOUR 

REQUIRED. 
| 











Check No.) Name. 


Record. 





TRANSFERS 

(within the dept. 
or from other 
depts. ). 








NOTICE OF 
SUSPENSIONS. 
(Discipline or 
Shortage of 

Work). 





LEAVE OF 
ABSENCE 
(on personal } 
grounds). 
If for more than 
one shift. | 








DISCHARGES 
(when subject | 
to notice) 
AND NOTICES | 
TO LEAVE 
RECEIVED. | 








Dept. . aa Ss Signed 


On receipt of this Notification the Works Investigation Officer or his acting 


deputy becomes immediately responsible for all further 
sending of official advice to the men concerned. 


Any or all sections of this form may be utilised as occasion demands, 


ACKNOWLEDGMENT. LN 50 


Foreman. 


' 
K 
ba] 


I have received your Labour Notifica- 
tion as above and am arranging for each 
item to be dealt with without delay. 
If any item is not approved, I will let 
you know. 


stages, including 


z 
@® 

Bs 
_ 
9 


LABOUR NOTIFICATION FORM—FIG,. I. 
This form is made out by the Foreman and sent to the Works Investigation Officer, who acts, as to certain items, according 
to the discretionary powers allowed to him by the Management, and reiers the more important points.to the Works Super- 


intendent for instructions. 


view the foreman arid the man independehtly. and 
take note of the circumstances of the case. This 
investigation is itself a check on hasty, ill-considered 
actions by the foreman, and is necessary as a precau- 


| tion should a claim be made later before the Munitions 


Tribunal. . 


The Works Investigation Officer represents the | 


firm in all Munitions Tribunal cases, and also in minor 
court cases other than accident compensation matters. 
As a matter of fact, in the particular works under 
quotation, the officer was originally appointed to 


‘deal only with Tribunal work and special inquiries 


at Government Departments in connection with all 
kinds of matters. This work gave him his title, which 


has been thought to be equally appropriate for his | 


present duties exclusively on labour matters. 

When men desire to leave of their own accord, they 
are required to fill in a form accordingly, stating their 
reasons, and, if at all possible, the W.I.O. witnesses 


the signatures. This procedure originated through | 


tion directed to the general conditions of service, | trouble at the Tribunal, where men claimed they had 


and are the less likely to defy works regulations | been dismissed and had not left of their own accord. | 
when they know beforehand that they are made to | The practice is now a friendly rather than a defensive | 


be kept, not ignored. In the works under discussion measure, and is very helpful in getting at the motives 


the Works Investigation Officer is also the Secretary 


impelling men to leave. 


Size of form, 10in. by 8in., in duplicate ; duplicate fast in book for Foreman’s reference. 


thing has been omitted, or, what is more probable, work done by 
| the man one week may not be finally passed until the next. In 
either case the man is generally satisfied, whilst if he had been 
forced to content aimself that the office was right, it would 
remain a perpetual grievance with him. 

One of the most difficult problems put to me is where a man 
complains of hisforeman. [I listen quietly to what the man has 
to say, sift it, by asking questions, remind the man that the 
foreman’s authority must be upheld, and then tell the man I will 
| talk over the matter with his foreman. In approaching the 
foreman I give him clearly to understand that I wish to uphold 
his authority in the shop, and suggest that he gives me his point 
of view, and, if necessary, I can talk to the workman and smooth 
| any little friction. Very often indeed the initial fault lies with 

the workman, and the foreman, being but human, is hasty, the 

result being that both are finally in fault. If it isnothing serious 
| I suggest to the foreman that he look over the matter, and I will 
| talk to the man. ‘Occasionally the man feels so aggrieved that 
it is best to let him go ; but in such a case the facts are put before 
the Management, and the foreman, knowing this, is more 
restrained in future. 

A favourite complaint of the workman with a grievance is 
that a foreman shows favour. Two workmen may be absent, one 
| loses his machine, the other does not. Both incidents eall for 
inquiry, but the thing to impress on the complainant is that the 
| firm must manage the business, not he. If he has a complaint 

regarding the treatment meted out to himself, it will be inquired 
into, but as long as he receives fair treatment, he must not 
criticise the Management’s treatment of other men. The 
discharged soldier is, I am sorry to say, a very frequent grumbler 
in this respect. 

Occasionally men roundly assert that favouritism is shown 
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by foremen to certain men because they receive favours in return, 
either of cash payments or gifts. There is no doubt some truth 
in.these charges, but it is difficult to prove anything. 

Above all things, the W.I.0. must keep his temper. His job is 
‘vo be a smoother out of the small worries of work-day life. How- 

~ever much he may want to get certain of his own work done, he 
must not betray impatience when any workman comes to him, 
and though much of his time is spent in dealing with apparently 
trifling matters, he has the consolation of knowing that his 
attention to them may spare the more valuable time of the 
Management. 

It is very necessary in dealing with workmen that they should 
be taught to feel that the mere making of a complaint will not 
give them an easier time. Occasionally it is well to talk very 
straight to a man, to point out that his troubles are of his own 
making, and to suggest it would be well for him to find work 
elsewhere. In fact, unless a complaint can be proved up to the 
hilt, the foreman must be upheld every time. 

While it will be necessary to discuss under other 
headings the routine of labour administration with 
which the Works Investigation Officer has connection, 
yet it will be useful to cite here the instructions issued 
at the time his duties were developed as indicated 
above :— 

GENERAL MANAGER’S INSTRUCTION. 
LasourR ADMINISTRATION (MEN). 

T have decided that the work of the administration depart- 
ments dealing directly with men employees can be more effec- 
tivély co-ordinated by coming under one supervision, instead 
of having separate responsibilities te the Management. 

The Departments in question are :--- 

Time Office. 
Works Record Office. 
Patrols. 

These Departments will be broucht therefore under the 
direction of the Works Investigation Officer. 

No very radical change in practice is involved, and the 
responsibility of the foreman for the proper control of the men 
under them will be intensified rather than reduced in any way. 

The Works Investigation Offierr will consider the reasonable 
well-being of individual employees, without either weakening the 
general discipline, or indulging in sloppy sentiment. The 
suceess of Labour Administration generally is only real, as it 
stimulates individual loyalty to the common cause, which to-day 
is so clear, vi7., producing the maximum output of munitions at 
the least cost to the Country in man power and money. 

Ther following instructions will apply in future : 

(lL) Requésitions jor Additional La*our. 

Particulars of men required are to be sent to the W.1.0., who 
will refer to the Works Superintendent for instructions, and act 
accordingly. 

{2) Engagement of Men. 

All new men recuired have to be obtained through the local 
Employment Exchange. Written orders accordinglv are issued. 
The applicants submitted by the Exchange are dealt with in the 
first instance at the Works Record Office as to the taking down of 
particulars on Employment Card, and after the necessary refer- 
ence to the foreman interested in the selection has been made, 
the approved applicants are interviewed by the Works I nvestiga- 
tion Officer, who will call their attention to the Works Reculations 
and the facilities available, particularly as to the functions 
of the Works Co Ordination Committee, and the identity of the 
respective Croup Representative. 

References are to be taken up by the Works Record Office 
with the previous employers of each applicant, who is otherwise 
approved, and when these come to hand, the W.I.O. will scruti- 
nise and deal suitably with any unsatisfactory reports. It will be 
part of the duty of the W.I.O., in interviewing applicants who 
are about to be started, to make quite clear to them that engage- 
m2nt is subject always to references proving satisfactory. 

The Employment Cards are daly sent by the W.I.O. to the 
Works Superintendent for final approval. 

(3) Timekeeping. 

The W.I.O. will interview all men whose attendance is irregular 
when it becomes necessary to issue a warning if improvement 
is not effected. 

He will receive reports from the Works Medical Referee, 
arising out of the ordinary interviews after absence. 

While the W.I.O. becomes responsible for recommending 
discharge for lost time, he will collaborate with the Foreman 
concernea before approaching the Management. 

The Time Office will prepare Individual Timekeeping Reports 
of cases calling for attention in this way. : 

The W.I.O. will always give a preliminary warning before 
finally recommending discharge. 

The question of men being allowed to continue in work appa- 
rently beyond their strength will have consideration. Similarly, 
the exercise by the Foremen of their powers to remove operators 
from their machines to work as labourers, on account of absence, 
is to be carried out in conjunction with the W.1.0. as a measure 
of timekeeping discipline. 

(4) Leave of Absence. 

In the ordinary way the granting of Leave of Absence on 
personal grounds rests with the Foreman. When, however, a 
prolonged absence on account of health or other reasons is con- 
templated, the matter should be arranged by the Foreman with 
the W.I.0.° In certain cases arising normally out of the Works 
Medical Referee’s report, the W.I.O. may himself take up with 
the Foreman concerned the question of granting leave. 

Leave of Absence means that the absentee on his return will 
be able to pick up his former job without loss of standing in any 
way. The Works Medical Referee must always be the authority 
for any sick leave beyond the first emergency leave granted by 
the Foreman, when a man claims to be too ill to continue working. 
(5) Suspensions. 

The routine as to suspension, whether on grounds of mis- 
conduct or want of work, will be such that the W.I.O. will receive 
immediate word of the decision. 

6) Transfers. 

All transfers are to be arranged through the W.I.O., as 
obviously Such rearrangements of labour must be dealt with 
according to the approved requirements for additional labour. 

(7) Discharges. 

The W.1.0. will interview all men when leaving. This inter- 
view will be on behalf of the Management, and will serve to keep 
the Management advised on tendencies in the labour market that 
may be vary serviceable, and where men leave with a satis- 
factory record, information gleaned at such an interview may be 
useful if reinstatement is under consideration at any time. 

The W.I.O. will receive the earliest possible intimation of 
men put under notice, and will interview them promptly, so as to 
help them, if possible, to further employment, unless their 
behaviour has not warranted this consideration. 

All cases of men giving notice of intention to leave must be 
notified by the Foreman receiving the notice to the W.1.0. 

The W.1.0. will give particular attention to any delays in 
paying off men when leaving, as this is not only unreasonable, but 
gives rise to a great deal of ill-feeling against the Firm. 

(8) Labour Disputes. 

The W.I,0: is to be called in at the earliest possible moment 
when.there is any prospect of men leaving their work through a 
disagreement with the Firm. 

(9) Apprentices. 

The W.I.0. will support the Works Superintendent in taking a 
suitable interest in the general progress ofeachapprentice. This 
arrangement will apply to all boys in the Firm’s employ, whether 
apprenticed ornot. The Works Medical Referee will watch over 
their health and physical development. 
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(10) References from Prospective Employers. 
The W.1.0. will deal with inquiries from prospective employers 
in respect to men and boys who have left the Firm’s service. 


Shortly afterwards a supplementary instruction was 
issued in the following terms :— 


GENERAL MANAGER’S INSTRUCTION, 
LaBourR ADMINISTRATION, 

In further development of the arrangements set out in my 
G.M.I, No. 2961, dealing with the duties of the Works Investiga- 
tion Officer, a Labour Notification Form has now been provided, 
the use of which will serve to regularise, and therefore make more 
effective the principles there laid down. 

The Labour Notification Form is to be made out by the Fore 
man in the following circumstances :— 

1. Additional Labour Required. 

2. Transfers (from other departments or within the department, 
e.g., from lathe to labouring, or from other departments). 

3. Notice of Suspensions (on grounds of discipline or shortage 
of work). 

4. Leave of Absence (on personal grounds) if for more than one 

shift. 

5. Discharges (when subiect to notice). 

6. Notices to Leave (received from employees). 

The form is*so arranged that any or all sections, under the 

above heads, can be used at the same time. 

In practice each foreman will probably find it advantageous to 
make out a Labour Notification immediately after breakfast each 
day, dealing with all the day’s business, and it will certainly be 
more convenient for the office routine generally if this is done. 
Obviously, on some days supplementary forms will have to be 
made out dealing with questions arising later. 

The form does not provide-for summary dismissals of men, as 
in these cases the present Discharge Note is the more convenient 
form to use. 

The Labour Notification (L.N.) form, when made out, is to be 
sent to the W.1.0.’s office, and care should be taken to get an 
acknowledgment promptly, as provided by the form. 

The W.I.O. has very strict instructions to treat these notifica- 
tions as most urgent and important. 

The form referred to above is shown in Fig. 1. 

The work of the Works Investigation Officer is 
directed by the Works Superintendent, who gives 
him a short hearing each morning at ten a.m , with the 
Lady Manager and Works [Inspector in attendance. 








THE MANUFACTURE OF ARTIFICIAL LIMBS 
AT MESSRS. YARROW’S WORKS. 


SHortty after the outbreak of war it became appar- 
ent that the sources of supply of artificial limbs in 
this country were totally inadequate to meet the 
needs of the number of sailors and soldiers who had 
suffered the loss of their legs or arms. Although 

















Figs. 1 and 2—ARTIFICIAL LEGS 


the various artificial limb makers were doing good 
work, the enormous demand necessitated the estab- 
lishment of fresh centres for the purpose of increasing 
the production. The limb-fitting hospital at Roe- 
hampton was able to deal with a good many cases, 
but was soon found far too small to keep pace with the 
requirements, because not only were fregh cases 
continually requiring treatment and artificial limbs, 
but renewals and repairs for men already fitted with 
artificial appliances formed an ever-increasing factor. 

It was decided, early in 1916, to open a limb-fitting 
hospital in the West of Scotland. and a suitabl. 
building and grounds were obtained at Erskine House. 
The hospital has been named the Princess Louise 
Scottish Hospital for Limbless Sailors and Soldiers, 
Erskine, Scotland. her Royal Highness the Princess 
Louise having consented to be its patron. 

At the time when the opening of the hospital was 
under consideration, a small committee was called 
together by Sir William Macewen, the eminent surgeon, 
to consider the various problems involved. .The 
question as to the supply of artificial limbs was soon 
seen to be one of the most important matters to deal 
with. Mr. Harold Yarrow, a member of this com- 
mittee, offered to try to make one or two limbs by 





way of an experiment at Messrs. Yarrow and Co.’s 
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works in order to ascertain what difficulties there 
might be, and what arrangements should be‘adopted, 
in order to establish in the vicinity of the hospital 
some means for making and fitting artificial limhs, 
Patternmakers at Messrs. Yarrow and Co.'s works 
were selected to make what might be termed the 
first experimental limbs, and in 48 hours an artificial 
leg suitable for an above-knee amputation was 
produced which was in every way found satisfactory, 
not only by the Glasgow surgeons, but also by the 
authorities of the Medical Board at. the War-office in 
London.. This experiment proved that there was 
no great difficulty in the manufacture of artificial 
limbs by existing engineering firms having pattern. 
makers’ or joiners’ shops. 

This fact having been established, it became neces. 
sary to determine the type of artificial limb to adopt, 
and also to consider the arrangements necessary for 
securing an adequate output. Both legs and arms 
had, of course, to be considered. The provision of 
the latter has always been and is the more difficult 
problem to solve, for although there are various 
mechanical means in existence for operating the fingers 
and the joints, there is nothing at present that can be 
regarded as ine any way satisfactory. In fact, an 
ordinary well shaped hook is hard to surpass. Al. 
though a properly shaped hand is supplied with all 
arms, the reason for so doing is more for the sake of 
appearance than for anything else. On the other 
hand, there is not the same difficulty in fitting an 
arm as a leg, because no weight has to be taken 
by the limb as in the case of an artificial leg. 
An ordinary leather bucket can be fitted without 
much difficulty. A simple attachment, secured 
either by means of a screw or a bayonet joint, can be 
provided on the wrist plate, so that various appliances, 
such as a hand or a hook, can be quickly and readily 
attached. As stated above, however, the artificial 
arm presents a very difficult problem, and is not 
nearly such’a valuable substitute as the artificial 
leg which, as now designed and made, is a most useful 
appliance. At the same time it will be recognised 
that in the case of the artificial leg considerab!o 
stresses have to be provided for, and that the design 
and construction of the knee and ankle joints are 
highly important. . 

The design of artificial leg adopted was very 
thoroughly investigated by the committee. It 
ultimately decided on certain designs which appeared 
in its opinion to be the best, but further investi- 
gations are always being made with a view to effecting 
improvements. It was considered by the committee 
that the question of durability should be treated ax 
being of prime importance, so that the limb could 
stand reasonably hard wear and tear. Simplicity 
and facility for repair should, it was further decided, 
be kept prominently in mind, because it was recognised 
that there would be many thousands of men to he 
fitted with artificial limbs, all of which would require 
to be renewed and repaired during the lifetime of 
the individuals concerned. A limb that was not too 
heavy, and that was comfortable, was, of course, 
also essential. 

The design of lower limb ultimately adopted 
followed the pattern that has been used for many 
years’ by the London and North-Western Railway 
Company at Crewe for its workpeople. This type 
of limb has been designed on sound engineering 
lines, and has proved most serviceable to the men who 
have been fitted with it, and has enabled them to 
resume their work with the railway company. This 
latter fact in itself was a good testimony to the Crewe 
design of artificial limb. The committee of the 
hospital and Messrs. Yerrow and Co. received 
very great assistance in their investigations at the 
Crewe works from Mr. C. J. B. Cooke, the locomotive 
superintendent, who most kindly placed all the 
informetion available at their disposal. 

The types of lower limb as made for the hospital 
are illustrated in Fig. 1 for above-knee amputation, 
and in Fig. 2 for below-knee amputation. For the above 
knee amputation the bucket, calf and foot are made 
of willow. The spring action of the knee is produced 
by means of strong elastic, and that of the ankle 
by means of strong steel springs. The knee joint 
consists of a steel bolt working in a léather bush, 
and the ankle joint of a steel bolt working in a liqnum- 
rite bush. The limb is maintained in position by 
braces attached to it and passing over the shoulder of 
the wearer. In the case of a below-knee amputation, 
the foot and the ankle joint are similar to those of 
the above-knee design, and the stump of the limb 
fits in the bucket below the knee, which is also made of 
willow. The leg is secured by a laced-up leather 
bucket attached to the man’s limb itself above the 
knee. There is, of course, no need to provide any 
mechnical knee joint in this case, as the man 
still has his own. Most of the artificial limbs 
supplied are either for an ordinary above-knee or 
below-knee amputation, but special types have also 
to be made to snit other kinds of amputation, such as 
through the ankle or through the knee joint, or to mect 
the case of a man having no stump, his leg having been 
amputated at the hip. Various types of limbs as 
supplied to the hospital at present are illustrated 
in Fig. 3. 

The design of lower limb having been decided, 
arrangements had to be made for manufacturing the 
limbs in quantities and for obtaining the right class 
of timber. Messrs, Yarrow, after experimenting 
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with various woods, found that willow, which is 
strong and light, and is commonly used for artificial 
limbs, seemed the most suitable. By the help of 
friends of the hospital a considerable quantity of 
Scotch willow was procured, and was found in every 
way suitable. As, however, it was impossible to 
wait until the timber had seasoned in the ordinary 
way by cutting the trees down and allowing them to 
remain on the ground for a year or two, it was found 
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larger scale was commenced, but it soon became 
necessary to obtain the assistance of other firms 
besides Messrs. Yarrow and Company. The Limbs’ 
Committee of the hospital, of which Mr. Harold 
Yarrow is chairman, was successful in enlisting the 
cordial co-operation of other firms on the Clyde and 
in the Glasgow area, and at the present moment the 
following are engaged in the work :—-- 

The Ailsa Shipbuilding Company, Limited, Troon ; 

















Fig. 3—TYPES OF 


necessary to dry the wood by artificial means. This 
treatment required very great care, as the wood, 
containing a great deal of moisture, readily cracks 
and splits unless it is dried in the right way. After 
experimenting, Messrs. Yarrow found the best 
procedure was to cut the timber into lengths of about 
2ft,, bore a hole right up the centre, place the 
timber in chambers and circulate air over the 


Fig. 4—-STANDARD PARTS READY FOR DESPATCH 


blocks by means of ordinary electric fans. By this 
means, in two or three weeks the blocks of timber 
were perfectly dried. Fig. 5 illustrates the use of 
this method; it will be noticed that one piece of 
timber in the foreground weighed 13 Ib. 6 oz. before 
drying, and 5 Jb. 8 oz. after: drying, an indication 
of the amount of moisture in willow. 

. The wood being procurable, limb making on @ 
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Anchor Line (Henderson Bros.), Limited, Glasgow ; 
Sir William Arrol and Co., Glasgow; Ayrshire 
Dockyard Company, Limited, Irvine; Wm. Beard- 
more and Co., Limited, Dalmuir; John Brown and 
Co., Limited, Clydebank; Wm. Denny and Bros., 
Dumbarton ; Fairfield Shipbuilding and Engineering 
Company, Limited, Govan; North British Locomo- 
tive Company, Limited, Springburn ; Scott’s Ship- 











building and Engineering Company,Limited, Greenock ; 
A. Stephen and Sons, Limited, Govan. It should 
be clearly understood that neither Messrs. Yarrow 
nor any of the firms who are assisting are carrying on 
the work on a commercial basis. They are charging 
for the limbs only the actual cost of production, their 
chief desire being to render some assistance to the 
limbless men who have fought for their country. 














It soon became obvious that a good deal of standard- 
isation could be effected in the production of artificial 
limbs. The method now adopted is to standardise 
all the metal parts, and now alli the bolts for the 
knee joints, the bolts for the ankle joints, and the 
steel springs for giving movement to the ankle are 
made on an interchangeable basis. It is also possible 
to standardise the feet and the calf pieces to two or 
three sizes, the distance between the ankle joint and 
the knee joint in limbs to suit above-knee amputations 
being arranged in a few standard sizes, which can be 
easily adjusted within small limits by a simple device. 
Fig. 4 shows a number of the standard parts ready 
to be sent to the hospital as required from the store 
in Messrs. Yarrow’s patternshop. It was found 
desirable for one firm to make all the steel parts, and 
Messrs. Yarrow are doing this work. They also dry 
the willow, which they forward with the corresponding 
metal parts to the various firms above mentioned, who 
make so many feet or so many calf pieces, as the case 
may be, to a certain standard size. In this way 
production is very much facilitated. A good deal 
of the work on the metal parts is being undertaken by 
munition girls, as will be gathered from Fig. 6. Fig. 7, 
page 244, shows a portion of Messrs. Yarrow’s pattern- 
shop, where men are engaged in the making of artificial 
limbs. Fig, 8 shows one of the men carving out an 
artificial hand. 


It wiil be seen from what has been said that the 
limb is practically completed before being sent to the 
hospital. It is, of course, necessary that each limb 
should be finally fitted, that is to say, the wooden 
socket must be carved out to suit the stump of the 
man, and this can only be done at the hospital in 
@ proper limb-fitting shop set aside for the purpose. 
Considerable skill is required in the operation of 
fitting, but patternmakers and joiners, who are 
accustomed to accurate work, very soon become most 
efficient limb fitters. Figs. 9 and 10 show the limb 
fitters’ shop at the hospital. In the foreground of 
Fig. 9 will be séen a sketch giving the leading particu- 
lars of a man’s limb, and from the dimensions given 
the right size of standard parts can be quickly 
assembled to suit the particular patient. Thanks 
to the co-operation of the firms above mentioned, 
it is possible to maintain a good and increasing output 
of limbs. Itis also because of this co operation that 
it has been possible to effect interchangeability among 
the parts of the limbs, a fact which increases the 
output and at the same time facilitates repairs. 
The question of repairs is a most serious matter, 
because there will be many thousands of limbless 
men after the war,and the continual upkeep required 


Fig. 5—DRYING WILLOW 
Fig. 6—GIRL WORKERS 


for the rest of the men’s lives will represent a consider- 
able amount of work, and, therefore, facility of repair 
is highly important. 

Although the Crewe type vf limb has ,been 
taken as a basis many improvements have gbeen 
introduced as experience has shown desirable. 
The limb has been lightened somewhat without 
the sacrifice of durability, partly by covering 
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d under a 7000 lb. hammer, the second under 
4 15,000 lb. hammer, and the third under a 2000-ton 
hydraulic press. There was, however, very little 
difference in the physical properties of the material 
«o treated, what difference was noted being due to 
the finishing temperature of the press. His view was 
that‘ manufacturers were often asked to do more 
forging than was necessary, and that 25 per cent. 
reduction gave as good results as 50 per cent. 

Sir Robert Hadfield said it was necessary to have 
information as to the bending angles in notched or 
nicked bar tests as well as the figure for the breaking 
down energy. He believed that most of the defects 
under discussion were the result of unsoundness 
in the original ingot. To ensure an improvement in 
quality, ingots should not be too large, and on the 
whole, with proper treatment he believed better 
results could be obtained from the smaller billet. 

Dr. W. H. Hatfield dea!t with the general question 
of obtaining sound steel and the various risks of 
failure. Forging or pressing was not a mere mechani- 
cal operation, but involved high temperatures as well 
as work. In a recent discussion at that Institute, 
an argument was put forward in favour of higher 
sulphur content in steel, but, in Sheffield they looked 
askance at that suggestion. In looking for the origin 
of defects in steel, it seemed certain that the main 
cause was due to slag inclusions, the result of 
indifferent finishing in the furnace. If the sulphur 
content were kept low this risk would be reduced. 
His own experience with cross tests suggested that in 
Sheffield practice they have largely overcome the 
difficulties to which reference had been made. 

Dr. Rosenhain commented on one fact brought out 
in the paper to which he thought insufficient 
importance had been attached. Dr. Charpy referred 
to the manner in which the sheath of the original 
dendrites persisted after all the work possible had 
been done on the material. His own opinion was 
that the removal of the sheath would be facilitated 
by proper heat treatment, and a serious source of 
trouble obviated. 

In the absence of Dr. Charpy, a cordial vote of 
thanks was accorded to him for his interesting 
contribution. 

The paper by Dr. A. McWilliam, ‘‘ Influence of 
Elements on Tenacity of Basic Steel, with a New 
Formula for Calculating the Maximum Load from the 
Composition,” was taken as read, the author being in 
India. We shall reproduce the paper in a later issue. 

Dr. J. O. Arnold, as an old colleague of the author, 
welcomed the paper, not only as of great academic 
value, but as one which would be invaluable in works 
practice. It was a great advantage to have a 
formula which would indicate the influence of the 
addition to carbon of silicon, manganese and 
phosphorus. 

Mr. C. E. Stromeyer expressed regret that the 
author had not given consideration to the influence 
of nitrogen, which was much more powerful than 
carbon. He regarded this omission as responsible for 
the discrepancies, ranging up to 5 tons in the tensile 
strength, which were associated. with the use of the 
formula. 

Dr. Stead could not accept this explanation, as the 
experiments dealt with in the paper were made 
mainly on steel made in the open-hearth furnace in 
which the nitrogen content would be almost negligible. 

The next paper taken was that by Mr. A. F. Shore, 
with notes by Sir Robert Hadfield, on ‘‘ Hardness 
Testing; and the Relation between Ball Hardness 
and Scleroscope Hardness.” 

* HARDNESS TESTING.” 
As far as the author's experiments have gone, he has been 


ledto the conclusion that by the use of a steel-ball no consistent 
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ot a diamond, at # pressure of 750 kilos., the value of the most 
intensely hard steel can be ascertained as per the above ourve. 





The diamond (yellow) has a resistance of approximately 
1,250,000 Ib. to 2,000,000 Ib. to the square inch, provided, of 
course, it has been carefully selected and its cleavage planes are 
at right angles to the plane of the test sample. The highest 
pressure employed on carbon steel 105 hard was 1,125,693 lb., 
thus showing that it is dangerously close to the limit. While 
it has thus been shown that the diamond can be used under the 
Brinell press measuring steel at its highest hardness, it hardly 
lend: itself to commercial application for the following reasons : 
(1) The indentations made are so small as to be extremely diffi- 
cult to read even under perfect laboratory conditions. (2) The 
loss due to breakage of diamonds would almost be prohibitive. 
In the experiments the regular hydraulic Brinell testing machine 
was not considered as accurate enough for the use of the diamond 
under 750 kilos. An ordinary beam weighing scale arrangement 
was substituted. One or two seconds of time was allowed; 
more time did not materially influence the results. 


RELATION OF SCLEROSCOPE TO BRINELL, 


The above curve is regarded as one indicating with as much 
accuracy as can be reasonably expected the true relation between 
scleroscope and Brinell methods. It is readily seen that the 
relation is a sliding one, as indicated in the;short heavy black 
cross marks on the upper part of the chart, in which each division 
represents 50 deg. Brinell. . Assuming that the diamond could 
be made to stand up better than it does under 750kilos., the 
pressure curve shown above would appear to substantiate Sir 
Kobert Hadfield’s claim that on the higher hardnesses the 
Brinell method discriminates more delicately. 

When the severa! conditions which have to be reckoned with, 
however, are considered, such as: (1) The condition of the 
surface ; (2) errors in measurement, which.often approach 75 
Brinell numbers on the same piece, carefully and uniformly 
hardened: (3) the time allowable in commercial practice ; (4) 
the rapid fatigue of the operator, it will be seen that the sclero- 
scope, which regularly uses a diamond, will, after all. discrimin- 
ate the closest on hard steel. 

An advantage of this instrument is that dozens of tests can 
be made and averaged up on the same sample, agreeing within 
2 deg. or 3 deg. of each other. 


In introducing the paper, Sir Robert Hadfield 
expressed regret that the work on this subject had 
not been co-ordinated. The Iron and Steel Institute, 
the Institution of Mechanical Engineers, and the 
Institute of Metals, were all engaged on the problem, 
and were following independent lines. It would be 
@ great advantage if a general meeting of all those 
interested could be held, and all aspects of the 
question discussed. The subject was of the utmost 
importance, as tens of thousands of hardness tests 
were being made in his own.and other works. The 
industry was greatly indebted to both Brinell and 
Shore for their efforts to throw light on a perplexing 
subject. 

Professor Thos. Turner referred to a suggestion 
he had put forward eight years ago, that a multiplica- 
tion by six would convert scleroscope figures into 
Brinell hardness numbers. It was now shown that 
this would give a general approximation, the figures 
derived in the paper ranging from 5.25 to over 7. 
The main conclusion to be drawn from the work 
which had been done was that no one value would do 
for all metals, but that the character of the material 
must be known before the true relationship of Brinell 
and Shore numbers could be determined. 

Mr. Cosmo Johns had every hope that the complex 
problem of hardness would now be simplified. It was 
difficult to say what property was measured by the 
Shore test; probably it tested more than one, and 
this question was well worth further investigation. 
Scleroscope readings could not be accepted as a 
measure of true hardness over any wide range of 
material. The Brinell test was most useful for 
checking tensile strength figures, and would always 
be used, even if in a different. ferm from that now 
employed. He was in-favour of using the diamond 
for all hardness tests, and he had suggested to 
Professor Edwards, who had dealt with an aspect of 
this subject before the Institute of Metals, that the 
best test would be to measure the maximum energy 
which just failed to make an indentation. It was 
desirable that more work should be done on the general 
subject of hardness tests before calling the general 
meeting suggested by Sir Robert Hadfield. 

Mr. J. 8S. Primrose reminded the meeting that the 
American Society for Testing Materials had had the 
hardness problem under discussion. Mr. R. Abbot 
had prepared a table which had been published by that 
Society, giving Shore and the corresponding Brinell 
numbers for carbon and other steels. The method of 
conversion involved the use of a constant as well as 
a conversion factor. 

Dr. W. H. Hatfield agreed with the criticism that 
the Brinell test gave fictitious values in the higher 
region of hardness. ‘That criticism did not apply to 
the Shore method, although it had to be borne in mind 
that scleroscope tests did not give absolute values. 

Dr. C. H. Desch dealt with the connection between 
machining properties and the hardness of the material. 
There had, he said, been no attempt to correlate these 
properties with either the Shore or the Brinell tests. 
He was unable to say what the facts were for steels, 
but in connection with the .brasses and some other 
non-ferrous metals, it had been shown that there was 
no relation between the machining properties ,and 
either the Brinell or Shore figures. This fact 
emphasised the need of a method of testing. which 
would measure true hardness. 

Mr. Hayes said that the claim of the Shore method 
that it recorded values for the elastic limit had been 
confirmed by cold-rolling tests on non-ferrous metals, 
including the 70 : 30 brass. The Shore figures dropped 


at the point where, as indicated by static tests, the. 


limit of plastic deformation is reached. 
A paper was submitted by Mr. Cosmo Johns, 
“* Standardisation of Tests of Refractory Materials.” 
Professor Turner emphasised the need of setting 
up simple standards of testing the clays used in the 





production of refractory materials. He personally 
attached very little importance to tensile or crushing 
tests, as the strength of the jointing material used was 
much below that of the bricks. For ordinary testing 
of refractory qualities, he was strongly in favour of 
the use of Seger cones. Transverse tests were not 
referred to in the report, but they should receive 
consideration. 

Mr. H. M. Ridge pointed out that some of the 
suggested tests were unsuitable to the sizes of the 
bricks in use. It was also very desirable in making 
tests to take the whole firebrick, and not, as suggested 
by Mr. Cosmo Johns, to cut a rectangular block out 
of the brick. Such a test would not. represent 
working conditions. There was undoubtedly a great 
deal of overlapping in experimental work at the 
present time, many firms being engaged in exactly 
the same line of research, and he made an appeal for 
the abandonment of the old policy of secrecy. The 
work should be done by a Research Committee, and 
the results made public property. Reference had 
been made to bonding materials, and it was very 
desirable that these should be subjected to a standard 
test, as the composition varied considerably. 

Dr. Rosenhain agreed as to the desirability of using 
simple tests in industrial practice. It should not be 
overlooked, however, that many manufacturing 
processes depended for their success and development 
on an adequate supply of suitable refractory materials, 
and for that reason it was necessary to set up precise 
and scientific methods of testing. The solution of the 
question was to be found in formulating two systems 
of testing, one for everyday use, and the other for 
use in the great laboratories where the highest degree 
of accuracy could be attained, and the lines of progress 
marked out. 

Dr. Unger gave an account of work carried out in 
the United States on the refractories used in the iron 
and steel trades. Some of the tests which had been 
commonly employed failed to give information of 
value, because they did not take into account the 
variations in the condition of service. For example, 
the bricks in the top section of a blast-furnace were 
subjected not to high, but to extremes of temperature, 
ranging from that of ice to 500 deg. Cent. At a lower 
point in the furnace, slag penetration and mechanical 
abrasion had to be provided against, while at the 
bosh, two influences, those of fusion and slag penetra- 
tion, were at work. These different kinds of service 
called for varying qualities in the refractory materials. 
Ordinary chemical analyses would only indicate in a 
very general way the quality of a. brick. In that 
connection he was able to give the results of analyses 
of brick taken from different parts of a blast-furnace, 
which had, over a period of five years, made an output 
of one million tons. The changes in chemical 
composition, as compared with the original brick, 
were very pronounced. A large proportion of the 
silica had been removed, the iron had been increased 
to twice the original figure, and alkalies were seven 
times in excess of the original amount. These facts 
suggested that the original chemical composition was 
not of very great importance. Brick must be tested 
under service conditions. He had found in the same 
consignment of bricks that the losses from spalling 
varied from 9 to 40 per cent. The same tendency was 
observable in failure from other causes, crushing 
values under test varying between 800 Ib. and 
4000 Ib. per square inch. In dealing with slag 
effects it was necessary to heat the brick 
up to the working temperature and measure the 
area penetrated by the slag. Too much time had 
been wasted on useless experiments. In American 
practice it was now the custom to test all bricks at 
1350 deg. Cent., which was an average temperature in 
steel works practice. The need for more work on the 
subject was indicated by the small improvement 
which had been effected in refractories, as compared 
with iron and steel practice generally. 

Other papers presented at the first day’s meeting 
included that of Dr. H. C. H. Carpenter and Mr. C. 
Coldron Smith, ‘“‘ Some Experiments on the Reaction 
Between Pure Carbon Monoxide and Pure Electrolytic 
Iron Below the A I Inversion;” by Mr. T. H. Whiteley, 
“On the Warping of Steel Through Repeated Quench- 
ing,” and by Mr. T. E. Hurst, on the ‘“‘ Prevention of 
Growth in Grey Cast Iron.” 








In a pamphlet entftled ‘‘ The Aims of Reconstruction ”* 
issued recently by the Ministry of Reconstruction, after 
dealing with shipping and raw material, it is said ‘** When 
the raw material has been apportioned, how shall it be 
carried to the place where it is nseded ? The next phase 
in the problem is that of transportation. The future of 
the railways is, in itself, a large problem, but it is bound 
up with a number of others, amongst which the develop- 
ment of efficient transport systems in rural areas is of the 
most important. The war has thrown new light on the 
possibilities of light railways. Our canal system has heen 
too long neglected, and is capable of renovation. Civil 
aerial transport will be a factor to be reckoned with after 
the war, and the subject has already been investigated by 
a special committee. Another contribution to the same 
problem will be made by the committee to consider the 
disposal of war stores. The end of the war will find ‘an 
immense amount of material of all kinds in the hands of 
the Government, including tens of thousands’ of motor 
vehicles. The recommendation of this committee will 
have an important bearing on the transportation question, 
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GRAIN HANDLING PLANT 


A eral handling plant installation has recently been 
constructed by,Hy. Simon, Limited, Manchester, the spe- 
cification for the plant being prepared by H.M. Office of 
Works, which arranged it to meet the requirements of the 
Ministry of Shipping. It includes aship discharging plant 
with intake appliances erected on trucks,together with port- 
able conveyors, pilers, excavators, weighing and sacking 
machines to forma complete system for the handling of the 
grain. For discharging from ships two arrangements are 
provided. The first comprises a pneumatic plant by 
which the grain is drawn from the ship through a nozzle 
and along connected lengths of vertical and horizontal 
suction pipe. The horizontal piping is carried on trestles 
over the wharf to a travelling truck on which the driving 
and intake plant is erected complete. In the alternative 
arrangement the grain is discharged from the ship by 
means of Priestman grabs suspended from the jibs of 
existing cranes on the wharf. The grabs deliver the grain 
to a receiving and weighing plant erected on a railway 
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Fig. 1—GENERAL ARRANGEMENT OF 


truck immediately -outside the grain stores. Messrs: 
Simon have supplied the whole of the equipment except 
the grabs and the truck bases. 

The travelling pneumatic plants, which are illustrated 
herewith and on page 241, are erected on railway truck 
bases and mounted on rails running immediately in front 
of the grain stores. The plant is carried on two railway 
trucks—see opposite page. 

The air exhauster and the driving mechanism, including 
the gearing and the petrol engine, with all the accessories, 
are carried on one truck, and the air and exhaust pipes 
are taken from the exhauster and connected by means of 
flexible steel piping to the second truck. The latter 
carries the intake appliances, comprising the receiver, dust 
collector, suction filter and a fixed bucket elevator. The 
connection from the ship’s cargo with the grain receiver 
is made by means of suction piping as shown in*Fig. 1, 
with end nozzle let_down into the ship’s hold. Tne ex- 
hauster is driven by means of a petrol engine of,65 horse- 
power, the power being transmitted from the engine shaft 
at 1200 revolutions per,minute to the exhauster shaft 
running at 350 revolutions per minute by means of gearing. 
The latter is totally enclosed and is of the double helical 
type, machine cut, with staggered teeth. _ The airgis 
drawn from the dust filter collector, which in turn exhausts 
the air from the grain receiver. The grain is drawn into 
the grain receiver and discharged through a rotary seal to 
a shoot which feeds a fixed bucket elevator. This elevator 
delivers the grain along a steel shoot having a flexible 
connection with a swivelling bucket elevator on the side 
of the truck by which the grain is fed into the weighing 
machine. This latter elevator is arranged in trunnion 
brackets so as to enable it to be stowed when travelling. 
There are two complete pneumatic plants, each having a 
capacity of 30 tons per hour. 

The machinery in the elevator truck is protected by a 
covering of sheet steel, the whole structure being sup- 
ported on the chassis of the wagon by angles and cleats. 
The shape of the truck is adapted to suit the space 
occupied by the swinging elevator on the side, the top 
being curved to suit the railway gauge. Windows in 
continuous welded iron frames with hand opening gear are 
provided in the top, anda sliding door is fitted on one side 
with access ladder. 

Ventilators with adjustable flaps are fitted on the sides. 
The end of the truck has a steel frame built in for accom- 
modating and supporting the swinging elevator when in 
stowed position. 

For conveying the grain to and from its position in the 
storage sheds portable horizontal conveyors for dealing 
with grain both in bulk and in sack are provided. These 
eonveyors are shown in Fig. 2. They are constructed in 
sections,each 30ft. in length, and are arranged so that they 
can be coupled together for conveying the grain to the 
point required. The conveyors are built on a steel carrier 
frame mounted on large centre wheels so as to allow for 
easy movement along the floor of the shed. The carrier 
frame is braced together, the centre portion forming the 
support for the motor and driving gear. The frame is 
provided with supports for varying heights and inclina- 
tions of the conveyor, while the wheels are fitted with 
brake blocks to prevent motion while working. Each 
conveyor has an endless band running over terminal 
pulleys, intermediate carrying rollers and complete gear 
being furnished for tightening the band at both ends 
simultaneously. A removable feed-on hopper and delivery 
shoot are provided for bulk transport, while change speed 
gear is fitted for changing over to bulk or bag conveying. 
The conveyor is driven by means of a 3 horse-power electric 
inotor of the totally enclosed type. 

Bulk pilers are used for piling bulk grain in stacks up to 
12ft. in height. Each machine consists of a single carrier 
arm pivoted at the lower end to a portable carriage sup- 
porting the driving gear and motor. The carriage frame- 
work is constructed of steel and is mounted on swivelling 
casters. Tae frame of the carrier arm is built of steel 
sections braced together, and is fitted with terminal and 
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| 
tening arrangement is also provided. The carrier 
| chain consists of two endless strands of malleable iron 
| chain with mild steel buckets attached, the lower end of the 
| carrier forming a receiver for the grain, the upper end 
| having a delivery hood with spout attached. The carrier 
| arm is adjusted in height by means of a jib pivoted to the 
carriage at the lower end, and provided with rollers at the 
| upper end attached by rope tackle to a hand winch on the 
'framework of the machine. The machine is furnished 
| with motor and complete driving and reduction gears, and 
the whole machine can be folded to pass through doorways. 
A combined sack piler and loader is used for stacking 
grain in bags up to a height of 16ft., and is capable of 
| handling bags up to 250 1b. in weight. It consists of a 
single carrier arm pivoted to a portable carriage, on which 
the motor and driving gears are mounted. The carrier 
chain is of two endless strands of malleable iron chain, 
with steel cross bars, fitted with cast iron rollers at each 
end for running on the framework guides. The carrier 
' arm is adjustable in height, and is operated by means of 
| @ jib, pivoted to the carriage framework with rollers and 
| rope tackle connected to a hand winch on the machine. 
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head by the upper framework of the wagon. 
channels are fitted : Z 
tate its removal from the truck when wired. The 
upper framework and hopper being ees oi the plant 
is readily brought within the limits of the loading Gauge 
— it is a to be . oma by rail for use gt 
other ports. © floor is of to and grooved boards 
3in. thick, laid on to 8in. by 3in. cross joists, . 
The truck is lighted by windows provided in both 
top and bottom sections of the structure. dderg 
fixed at the outer end for giving access to the top of the 
hopper. Folding timber shutters, which can be opened 
during bagging operations, and closed when weighj 
is finished, are also provided in the sides of the truck. 
The equipment of the truck includes two automatic 
weighing machines arranged on the floor under the main 
hopper, and having adjustable devices for accommodating 
and filling sacks of varying capacity, from 80 lb. to 300 Ih. 
each. Each weighing machine is designed to deal with 
twenty tons of grain per hour. The weighers are of the 
equal arm type, with double arm weigh beam, stec! weigh 
hopper and automatic counter. A portable shoot from 




























Grain Intake in Bulk 





“The motive power is a totally enclosed motor of 5 horse- | 
power, running at 1200 revolutions per minute. 

For taking bulk grain from the storage sheds there is 
an excavator, by means of which the grain is dug up and 
lifted from the floor and delivered on to the conveyors. 
‘The machine consists of a single carrier arm pivoted on 
an upright steel frame’ erected on a carriage base. The 
elevating gear is enclosed, by steel plating. The carrier 
chain is of two endless strands with attachments for 
wooden transporters. A tightening arrangement is fitted 
to the carrier arm. The lower end of the carrier is formed 
as a receiver for the entrance of the grain, while at the 
upper end a delivery hood and shoot are attached. The 
steel framework supporting the carrier is mounted on a 
carriage base and is constructed so as to turn through half 
a circle around the centre of the machine. The frame- 
work carries the motor and the driving gear, including 
the reduction gear. The motor is of 3 horse-power, and 
is totally enclosed. The carriage base is provided with 
wheels and swivelling casters for easy movement along 
the floor. 

The excavator may be used in conjunction with an 
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Delivery in Sacks to Railway 


Swain Sc 


GRAIN HANDLING PLANT 


the weighers is arranged for delivery of bags to the con. 
veyors, and there is a fixed flanged floor spout {with a 
swivelling neck for the conveyance of grain in bulk to the 
warehouse conveyors. 








INSTITUTION OF MINING ENGINEERS. 





ANNUAL MEETING aT NOTTINGHAM. 


ALTHOUGH war exigencies entailed a considerable curtail- 
ment of the customary programme, many matters of 
technical interest were brought under consideration at the 
twenty-ninth annual meeting of the Institution of Mining 
Engineers, which was held in the Lecture Theatre of 
the University College, Nottingham, on Friday, when, 
after a civic reception which was accorded .on behalf 
of the Municipality by the Mayor and Sheriff, the chair 
was taken by Mr. E. B. Walker, M. Inst. C.E., of Barnsley, 
the new president, who delivered an address, in which 
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Receiving Weighing & Sacking Plant - 
“THe ENGINEER” 


automatic sacking-off weigher when grain is being taken | 
from the floor into bags of a capacity up to 250 lb. each, 
before delivery to the outgoing conveyors. All the con- 
veyors, pilers, and excavating machines are electrically 
driven by enclosed ventilated motors wound for 250 volts 
direct current, and are fitted with gears to enable the speed 
to be changed for either bag or bulk handling. Enclosed 
starters, with no-volt and overload release, are provided 
and fixed on each appliance. 

The alternative plant comprises hopper trucks, which 
are ordinary railway ballast trucks, on which the receiving, 
weighing, and sacking apparatus is erected complete, all 
the mechani being enclosed in a steel housing. The 
stee] structure consists of two parts. First, a framework 
is built on to the truck base within the limits of the load- 
ing gauge. Longitudinal channels are run over side 
timbers fixed along the base so as to distribute the weight 
and avoid its concentration at the extremities of the 
timber béams. A second and separate framework is 
arranged above the loading gauge, and is bolted to the | 








jatermediate wheels for carrying the chain. A chain- 


lower framework. A steel supply hopper is carried over. | 








Receiving Weighing & Sacking Plant 


Swain Sc 


Fig. 2—ARRANGEMENT OF CONVEYORS 


he remarked jthat jthe Government had appointed 
committee on Scientific and Industrial Research, and 
no doubt the Institution of Mining Engineers would 
be asked to co-operate in the inquiries into several 
important matters, amongst the most important in his 
view being the conditions of mining at great depths. 
Everyone was aware that the period through which we bad 
been passing during the last half-century was the most 
favourable for the production of abundant and cheap coal. 
We were working seams which lay within a moderate 
distance from the surface, and where the conditions of 
temperature were such that labour could be employed 
without imposing conditions prejudicial to human effort. 
But that period was rapidly drawing to a close, and we 
were now confronted with the problem of coa}-which would 
have to be worked at depths which would make the results 
of human labour. far less effective. It might be said 
generally that the wet-bulb temperature of the air in the 
working jplaces,of a mine must not exceed 82 deg. Feh., 
in order to support the conditions of human life, and that 
temperature was being rapidly approached in many mines 


across the top of the hopper to fagjjj. ” 
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There were cases in the neighbourhood of Doncaster and 
in Lancashire where these temperatures actually prevailed. 
From figures which had been supplied to him he found that 
at a depth of 1950ft. the dry-bulb temperature in the 
working places of some of the newest and best-equipped 
collieries jn South Yorkshire, with an ample ventilating 
current, was generally 74 deg. At a depth of 2220ft., 
at another colliery nsar Doncaster, the temperature in the 
working places was genorally S80 deg. In a third case, 
in the same n-ighbourhood, at a depth of 2730ft., the 
temperature was with difficulty kept down to 87 deg. 
He was informed that at the last of these collieries the men 
suffered from boils and anemia, and their working efficiency 
was reduced by 20 per cent. In the Doncaster district a 
seam underlying the Barnsley Bed—the Dunsil—was 
b2ing utilised for the purpose of constructing intake or 
return airways independent of the main scam. By this 
means the separate ventilation of districts and’ panols of 
workings were being carried out in such a way that the 
temperature prevailing could be kept down to the minimum 
and the best conditions for the workmen secured. This 
system seemed to lend itself to the introduction of cooling 
or refrigerating apparatus which might at some future 
time be considered worth noting. From what he had been 
able to ascertain, a large volume of air could be reduced in 
temperature by 10 deg. with a comparatively small expen. 
diture of power. It was in some such direction as this 
that the solution of this difficult problem might be found. 
As the conditions of temperature in the pits in the nvigh- 
hourhood of Doncaster, which had not actually reached 
3000ft., already made human labour ineffective, it seemed 
to be useless to estimate what coal there might be between 
3000ft. and 4000ft., and to count upon it as if it were 
actually workable, much less at the greater depths of 
5000ft. and 6000ft. which had heen confidently spoken 
of as within the limits of practicability. Mr. Smillie had 
declared that if miners claimed £2 or £2 1s. per day they 
would not, from the point of view of their importance to 
the nation, be claiming too much. It was not, however, 
only in the direction of wages that extraordinary claims 
had been made, but also as to working hours. If colliers 
worked as hard as their grandfathers worked they could 
double their present wages. In the future. if the country 
was to survive, it must produce its coal cheaply, and if 
miners were to enioy high wages they must be earned con- 
sistently with this conditior. 

Papers were afterwards contributed, and discussion 
followed, on “‘A Method of Determining the Megnetie 
Meridian as a Basis for. Mining Surveys,”. by Mr. T. 
Lindsay Galloway, with practical demonstration of the 
method described ; * Digest of the First Report of the 
Mine Rescue Apparatus Research Committee,” by Mr. 
David Penman ; ** The Chance Acetylene Safety Lamp.” 
by Mr. William Maurice ; and * Recent Developments in 
the Coalfields South of Sydney, New South Wales,” by 
Dr. J. R. M. Robertson. E 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





HIGH-PRESSURE STEAM. 


Sra,—“* I was so convinced that the increase in power was due 
to the velocity ot the steam when converted to a gas that I 
designed a six-cylinder engine, expecting to get great results. 
When the engine was finished and put under brake tests, the 
result was most disappointing, even although the temperature 
of the steam was superheated to the extent of making the steam 
pipe and ends of the cylinders red hot.—John Riekie.” 

This “‘ most disappointing ” result experienced by Mr. Riekie 
is not given in precis> figures, but from the universal experience 
-of steam users it can be placed with certainty at from 20 per cent. 
to 25 per cent. lower brake horse-power per unit of steam pressure 
and of volume (steam, not water) than if saturated steam had 
been used. The higher the temperature the lower is the power— 
a law as immutable as that relating to gravity. 

The frequent endeavour to prove that “‘ superheated ”’ steam 
increases the M.E.P. and power of an engine is as 
futile as to try to show that the world is flat, or that the laws of 
gravity are demonstrated by bodies flying skywards. Since the 
“‘superheat ” bubble was floated from Prussia about 1904 
engineers have been led to believe any absurd tale in steam 
engineering, provided only it bore the hall-mark of Germany—a 
guarantee of goodness to them for all things German in steam 
engines. 

That fraudulent imposture : “ superheated steam enables lower 
boiler pressures to be used with an increase of power,”’ has been 
proved to be a typical German lie, the exact contrary of fact ; 
and after thousands of engineers in all countries had, parrot-like, 
repeated the statement—translated from the German—the 
fiction is now fully discovered, and all steam users, including 
railways, are being urged to increase their pressures 20 to 30 per 
cent., and compensate the power loss due to decalorising— 
superheating. 

In the case of Mr. Riekie’s motor—or, indeed, of any other 
motor for road, railway, marine or mill service—it would have 
been quite simple to ascertain that “superheated ”’ steam 
invariably reduces the power, by so placing the superheater that 
it could be heated independently of the boiler, and in such way 
that, while the engine was running, the fire below the super- 
heater could be shut off, thus sending up the record of brake 
horse-power by 20 per cent. to 25 per cent.—according to the 
extent of the drop of temperature—and then, by replacing the 
fire and the high temperatures, again bringing down the power 
record, without in any other way interfering with the engine 
itself. 

Simultaneously, indicator diagrams would show precisely 
how or why the M.E.P. and indicated horse-power fall 
with every degree increase in the temperature. We 
have only to turn to the steam tables to ascertain, in advance 
of such tests, exactly how much the power will rise and fall, 
according as the temperature in decreased or increased. By the 
steam tables we see—if we are willing to learn—that we must 
have a pressure of 200 lb. per square inch to enable steam at 
620 deg. Fah. to equal the power of saturated steam at 160 Ib. 
per square inch ; arid then, by glancing through a bundle of a few 
hundreds of locomotive indicator diagrams, we find that this is 
exactly what occurs invariably in daily practice, und so much so 
that no engi of t would now risk signing a letter 
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engaging himself to prove otherwise. Working practice and the 
steam tables immediately dispose of the German ‘ superheater ” 
fables which have “ gulled ” engineers for so many years past. 

For example, we may find important official publications by 
railway officials in all languages—French, German, Italian, 
English, &c.—positively asserting that, thanks to the German 
superheater, their trains are found to start faster and run faster, 
while lower pressures are used for the boilers, and the engines are 
lighter, use less oil, &c. &c., with superheated steam. Unfor- 
tunately for those railway officials making such enthusiastic 
statements in favour of German interests, their own railways had 
published complete records of saturated steam locomotive work 
before the German patents were heard of, and now, to-day, anyone, 
including persons who know absolutely nothing of engineering, is 
in a position to compare all the automatic records, which show 
that the saturated steam locomotives always start faster, acceler- 
ate quicker, run at higher speeds, pull heavier loads, indicate 
higher powers, exert greater tractive efforts, are less heavy in 
weight, and sometimes even use less oil. These proofs are un- 
answerable. ‘The persons inculpated dare not court an inquiry. 

Moreover, the saturated steamers can, and do, work at lower 
steam pressures, and yet develop higher powers than the super- 
heaters. Thus the printed official statements above-mentioned 
circulated publicly at international exhibitions have been proved 
to be quite untrue by previously-published documents. The 
perpetuations of these misrepresentations by highly-placed 
officials, and the general continuance of the hugest imposture 
ever perpetrated in the annals of steam engineering since 
1705, originated in great German vested interests to which 
the English-printed Press is as true in 1918 as in 1905. 

Since 1910 the engineering Press of the world, with a very few 
honourable exceptions, has systematically opposed the publica- 
tion of all automatically-recorded disgrams taken from the 
two qualities of steam ; and still now opposes their publication, 
because such diagrams would settle this question, which vexes 
those readers who write their own views and opinions as a 
settlement of the matter; but with due care not to submit 
any automatic records with full indications permitting 
such documents to be verified by a system of cross-checking 
by those used to the “ detective ” operations in steam engineering 
so necessary in these days of falsifications. 

In his letter, page 168, Mr. Frank B. Aspinall expressed him- 
self strongly as to how engineers have been “ humbugged.” 
They have been deceived, and in turn have also deceived others 
—with a purpose. The term “ saturated ’’ steam, he pronounces 
the “‘invention of the devil.”’ This term is all right enough, 
since steam raised from water must be more or less moist. The 
“devil’s invention ” is really the term “ superheated ” steam, 
because it is a lie—a misnomer. “Steam that is steam ” is 
never superheated, since its heat decreases when: increased in 
temperature. Engineers still ignorantly believe the contrary. 
The heat (B.Th.U.) and the internal power both decrease in 
measure that the moisture is thrashed out of the steam. Steam 
is ‘only superheated when it contains more than its specific 
heat per cubic foot, through an addition to its specific gravity. 

Error is encouraged and perpetuated by expressing, in the 
avoirdupois weight measures, the measure of any quantity of 
“steam that is steam.’ “‘ Steam that is steam” is not cold 
water in the feed tank. It is as silly to speak of steam in pounds 
and ounces as to speak of coal gas in tons or hundredweights ! 
English engineers still do so, but continental engineers carefully 
alter the term “‘ steam ”’ into “ water,”” whenever giving avoér- 
dupois weight measures of consumption. The use of avoirdupois 
weight measures to express any given quantity of steam is as 
sensible as to apply the same measure to any volatile gas, 
compressed air, ether, or other imponderable fluid ; but it is 
found to be essential for the continuance of the “* humbug ”’ in 
relation to “superheated ’’ steam—hence the purpose in so 
carefully avoiding cubic volume measures. It permits a great 
deal of trickery and evasion, and for which there is a complete 
code—presumably invented in Germany. 

The acceptance of Mr. Aspinall’s standard for “ steam that is 
steam ” at 200 lb. absolute pressure as being eight ounces of 
“steam ” (sic), t.e., water, per cubic foot, has really nothing to 
do with modern practice, which demonstrates, beyond the reach 
of all cavil, that saturated steam of a given pressure develops 
20 per cent. more power than high “ superheat ”’ steam. The 
suggested value is purely academic, not practical, but it would, 
nevertheless, bring the results of practice more into comformity 
with the revised steam tables. At 200 Ib. pressure and + 200 
deg. F. ‘‘ superheat,’”” Marks and Davis’ tables give the steam 
equivalent of 16 ounces of water as 3.04 cubic feet, or 31 per 
cent. greater volume than “steam that is steam.” Of this 
dilated volume, 20 per cent. is lost when the steam enters the 
cylinder (above that of saturated steam), leaving 11 per cent. 
surplus, without any reference to the extra heat required to 
produce this inflated volume of unstable, low-density steam. 

There is also a slight difference between the specific values 
of Marks’ and Davis’ and Goodenough’s steam-tables—both of 
academic interest, yet of no practical account, so long as 
engineers are lazily content to accept flagrant errors of 20 to 30 
per cent., as between their own claims for patent superheaters, 
and the actual records as made in black and white and registered 
automatically by the engines themselves on the dynamometer- 
measuring appliances in hundreds of different tests on railways 
in various countries, and which, when published, no engineer 
is so unwise as to dispute. 

If provedly accurate, none would object to Mr. Aspinall’s 
revision of existing steam-tables. ‘‘ True steam” is only a 
theoretical value which does not affect boiler steam as ordinarily 
produced in daily routine. In daily practice there is little 
“true ” steam, and still less “‘ true ” water. In practice water 
is a compound of limestone and water. The theorist insists on 
expressing the “steam” measure in the avoirdupois weight 
of stone and water, as it is measured into the feed-water tank. 
Of that weight of “ steam *’ some tons of it adhere to the inside 
of the boiler, either as a thick, rocky scale or thrown down as 
unusable mud and sludge—which we call ‘ steam ’’—and 
which we debit to the fabulous “ missing quantity.” 

A locomotive (compound) which develops 2400 horse-power 
during 1} hours consumes, at 13 Ib. water horse-power per 
hour, 21 tons of water. Anglo-American engineers call this “ 21 
tons of steam,” cheerfully oblivious of the weight of minerals 
deposited from it in the~boiler. As logical men, we should 
deduct from the feed-water measure its weight of suspended 
stone over that contained in pure water; for this is of more 
importance than the water weights of “steam.” Steam that is 
steam is only measurable by its volume. It cannot be weighed 
on scales. ©Topsy-turvydom in steam engineering might be 
carried a little further by henceforth expressing the water 
measure in cubic feet, and thus avoiding all reference to its 
stony contents. 

At pfesent we niggle over fine degrees of steam temperature, 
and yet swallow mountains of stone without a thought. Papin 
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experimented in internal superheating in 1705, but we are still 
in our babbling babyhood as regards water and steam, 

Truth, accuracy and hard facts from daily practice are now 
fighting a battle for recognition in periodical literature against 
the vested interests and advertisements of commercial fiction— 
termed “lies” in the current language of the daily Press, 
As the patent-interests gradually expire, truth will come be 
its own—eventually ; and science will then progress. 7 

As to the vain “temperature ” squabbles of the pedants it 
might be remarked that steam has been proved to be equal 
economical as regards fuel consumption, whether dried, “ ps 
steam,” or ordinary moist steam flashed from superheate:! water 
Drying or moderate superheating was practised, on and off, 
for forty years by most railways of the world. It was found to 
bh») no better than wet steam. The late Mr. Dugald Drummond 
(8.W.R.) was almost the last to try again this old system 
To the writer he remarked: ‘‘ It gives no coal economy ; but 
if there is any value in dry steam (?) well, the engine vets the 
benefit of it.” Engineers will never learn from the costly 
experiences of others. At this day no superheated steam enging 
working with overload can approach the power of the same 
engine using saturated steam, No twisting or arguing can dis. 
prove this fact. ‘Take the old steam locomotives of 1850-1869 
working at 60 lb. pressure saturated steam, and it will }.. found 
that they developed about 12 per cent. greater horsepower than 
the modern “superheated” locomotives of 1601). boiler 
pressure on the basis of boiler pressure plus cylinder volume, 
Let each reader investigate for himself. 

C. R. K, 


RENEWABLE FIRE-BOX STAY HEADS FOR LovOmo. 
TIVE BOILERS. 


Srr,—It is well that this important matter should be ventilated 
in your columns, and as opinions connected with the upkeep and 
repairs of locomotive fire-boxes are so diverse and divided, it wil] 
not surprise you if one intimately connected with them expresses 
views somewhat opposed to the introduction and use of renew. 
able fire-box stay heads. 

A fire-box whose stay heads have become wasted and flush 
with the copper plates beneath the brick arch from the flame 
action of the fire, providing the plates are of good thickness, and 
the stays tight and full in the plate, can very well be left alone, 
such a box in this condition being quite reliable and perfectly 
safe for service conditions. On the other hand, however, if the 
plates are thin, and the stays short and leaky, and with doubtful 
threads in the stay holes, it is far better to take the stays out and 
renew them with steam-tight stays ; and in cases it iv best to 
patch the plates, for then it is knowi that a reliable and secure 
job has been made with the repairs. For these reasons, in the 
opinion of the writer, renewable fire-box stay heads are not to be 
recommended. 

Smirnh Mannerene, M.I. Loco. E, 
Chief Boiler Inspector, L.B.8,C. Railway Company. 

Brighton Works, September 14th. 


PNEUMATIC GRAIN HANDLING PLANTS. 


Srr,—With reference to the article on ‘“* Travelling Pneumatic 
Grain Unloading Plants,” in your issue of August 2nd, there are 
one or two points which we think may be rather misleading, and 
which, in our opinion, may call for some explanation. These 
plants were intended to meet an emergency arising out of the war, 
and at the same time were so designed as to be serviceable under 
post-war conditions for canal and general] handling work. 

With reference to the remarks concerning the disposal of the 
dust, we would point out that with these plants the extraction 
of the dust is incidental to the cleaning of the air, and is not 
intended in any way to act in place of the cleaning operations 
which are, and, as you are aware, must be, performed by the 
miller. 

Your comment in the article may give rise to misapprehension, 
and we should be glad if you could see your way to publish our 
observations on the point. 

Rosert Bosy, Liutrep. 
G. 8. Layron, Director. 


London, September 16th. 








C1vu, enginsers will be interested to hear that two of 
the new Federal managers of United States railroads 
belong to their profession. They are Mr. Elisha Lee, the 
Federal manager of the Pennsylvania Railroad, and Mr. 
A. W. Thompson, the Federal manager of the Baltimore 
and Ohio. Mr. Lee left the Massachusetts Institute of 
Technology in 1892, and joined the Pennsylvania Railroad, 
where, in 1909, he was principal assistant engineer, 
maintenance of way. Of recent years he has been the 
leading representative of the railroads in all labour 
questions. Mr. Thompson graduated from Allegheny 
College in 1897, and joined the Baltimore and Ohio, where 
he has held the offices of assistant engineer, divisional 
engineer, divisional superintendent, chief engineer, general 
manager, vice-president. Another engineer, Mr. William 
H. Finley, chief engineer, Chicago and North-Western 
Railway, has been made the president of that road. He 
has been connected with railways since 1887, always in 
the engineering department. 

SPEAKING at Manchester on Thursday, the 12th inst., 
after having received the freedom ot the city, Mr. 
Lloyd George said: ‘‘ Another of the lessons of the 
war is the importance of transport facilities in this 
country. You are fairly all right in Manchester. You 
have a good many magnificent railways branching out of 
your city, but there are many towns and, certainly, 
multitudes of villages in this country which are not equally 
favoured. They are hardly favoured at all. Railways, 
light railways, trams, canals—thes? enter into the fabric 
of national prosperity and well-being. Housing is largely 
a question of transport, agriculture is largely a question ot 
transport. Foreigners get their produce into the English 
markets more cheaply and more sp2edily than do our own 
farmers. That is folly. And it is equally true of many 
other industries. The war has not. merely shown the 
importance of transportation; it has shown how it can 
be speedily improved. When the war is over there will 
be hundreds of miles of steel railways belonging to the 
State which will be available for development here.” 
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RAILWAY MATTERS. 


Some 7000 allotments have. been.cultivated on waste 
ground alongside the London and South-Western Railway 
this year. 

Tae Argentine Government, by decree, has’ refused to 
cive the railway companies authority to increase their 
rates by 10 per cent., and has ordered the removal of posters 
ut the stations announcing the increase. 

THe London and North-Western and Great Western 
Railway companies’ have given notice of their intention 
to increase, as from=the Ist proximo, the rates for certain 
sp2cified commodities, such as candles, glycerine, 
lubricating oil, &c., between Bromborough on the Birken- 
head Joint Railway and London. 

One of the assistant station-masters at Paddington took, 
by m2ans of a number-recording watch, a record of the 
numb3r of questions he was asked by the public during 
tha week ended August 3rd last. The total was 2188. 
Som2 of the questions were extremely foolish, e.g., «* Will 


the 11 a.m. for Newquay be a crowded train on August? 


16th?” 


Taere has recently been issued by the American: 


Committee on Public Information a bulletin as to light 
railways in France. Reference is therein made to 
Stevenson’s (sic) Rocket. Such a mistake in the spelling 
of Stephenson’s nams may be excused in a layman, but 
ong would have ‘expected that a Chicago railway paper, 
in reproducing the bulletin, would have corrected the 
error. 

THE question of the improvement of rural transport in 
the county of Aberdeen was considered recently at a 
conference between representatives of the Rural Transport 
(Scotland) Committee and of the local authorities,including 
the Great North of Scotland Railway Company. Among 
the proposals considered were light railways between 
Bulater and Braemar, Aberdeen and Echt and Skene, 
Aberdeen and Newburgh, Aberdeen and Methlick and 
Tarves vid Udny, and between Alford and Bellabeg. 


WomeEN will be utilised freely, and perhaps some day 
exclusively, in the ticket offices of the United States. It 
was agreed at a recent conference in Chicago to start three 
schools for women ticket sellers in New York, Chicago, and 
St. Louis. In the Union Station at Washington all the 
baggage handling is now being successfully done by 
womn. This work is to be extended. Schools for women 
in.al]l kinds of railroad work where they can be successfully 
used will be maintained by the Railroad Administration. 


TueE Caledonian Railway Compariy has announced that 
it has now fallen into line with the North British in 
discontinuing the running of extra passenger trains. 
During the summer season a very full service of trains has 
b3en maintained by the companies, but it has now been 
found necessary to reduce the facilities hitherto afforded. 
Week-end travellers, especially to the coast resorts, will 
b> generally affected, and, in some cases, the Monday 
morning connections will not permit of an early return to 
busin >ss. 

Tue Director-Generai of the United States Railroad 


Administration has appointed a permanent committee on 
standardisation, which will carry on the work of stan- 
dardising the design and practice of locomotives and cars, 


The policy of arranging dimensions to permit the installa- 
tion of alternative specialties will be elaborated. It is stated 
that one of the first things that will bs done will be to 
standardise brake beams and make all parts interchange- 
able, eliminating left and right parts, and making possible 
installation of parts of beams at any small repair yard. 
Another improvement will be the repairing of all old cars 
in such a way that draft gear of alternate types may be 
installed without delay or special alterations. 


Onr of the most*promising methods by which economy 
in the use of fuel throughout the United States is being 
socured is by the introduction of the *‘ Skip-stop ” system 
on the electric railways of the various cities. With the 
present practice of stopping cars on signal at any street 
corner, there are ususlly from twelve to fourteen stopping 
points per mile. With the Skip-stop system, properly 
applied, stops are reduced to not moro than eight per mile 
in the business districts, six por mile in residential districts; 
or four per mile in the open country. By this means a 
saving of from 10 to 15 per cent. can ordinarily be effected 
in the power required, while at the same time the average 
sp2ed of the cars is increased and the service thus im- 
proved. 

THE announcement is made that the United States 
Railroad Administration is considering either the building 
of new locomotive plants of its own or of making loans 
to existing locomotive builders, so that they may extend 
thiir plants, in order that the output of locomotives may 
beincreased. To this end, information was being gathered 
from the Amperican Locomotive Company, Baldwin 
Locomotive Company, and Lima Locomotive Company, 
concerning possible extensions, and as to the increased 
output which might be expected, were these financed by 
ths Government. About forty locomotives are now being 
delivered every week for American railways, and a much 
lwger number for the Amorican military railways in 
France. Orders for the latter were principally responsible 
for the crowding of the locomotive plants to their fullest 
capacity. 

THE railway companies are considering a scheme for still 
further reducing the train services. The supplies of the 
twelve leading companies on August 3lst amounted to 
897,833 tons, which is only sufficient to carry on the 
traffic for four and a-half weeks, At this time last year 
these companies had 1,776,370 tons, representing more 
than eight and a-half weeks’ supply, War traffic, including 
troop trains and the transport of munitions and supplies 
for the Navy and Army, has the first call. Then there is 
ordinary commercial traffic, and these impose an ever- 
increasing strain on coal supplies. It is stated that the 
proposed ‘curtailroent of ‘services..will be introduced in 
order further to restrict unneccssary. travel. The com- 
panies are making a systematic effors to save fuel and light. 
‘he waiting:room fires, except». at* junctions. where 
passengers= have. long~ waits, will” probably disappear 
altogether, and instructions have been issued to stafis to 
make every effort to avoidfwaste. 





NOTES AND MEMORANDA. 





_At is.estimated that by stripping the gas from ten.of the 
largest city gas‘plants in America, 10,000,000 gallons of 
toluol per year for war purposes will be obtainable. 


Tue Food Production Department of the Board of 
Agriculture announces that. over 4100 agricultural motor 
tractors have been supplied by its agency to agricultural 
executive committees for hire to farmers. - In addition, the 
D>partment has arranged for the direct sale to farmers of 
more than 2000 tractors. 

CanaDa has some modern by-product ovens, but the 
greater number'of ovens in Canada are of the beehive 
type. At the beginning of this year there were approxi- 
mately 1874 beehive ovens in Canada, 240 Bernard ovens, 
30 Bauer ovens, 620 Otto Hoffman’ ovens, 224 Koppers 
ovens, 60 Solvey ovens, and 101 Mitchell ovens. 


Ig is commonly supposed that the Thermos flask was 
invented in America or Germany. The real facts have 
been made known by the successful application by Sir 
James Dewar for an extension of his-patent, No. 13,638 of 
1904, for, inter: alia, the application’ of’ a» method of 
absorbing gases’ to the production: of high vacua. In 
scientific books the Thermos is called the Dewar flask. 


Accorp1ne to figures authorised for publication by the 
United States War Department with regard to the evolu- 
tion in aircraft engines, the Liberty engine weighs exactly 
2 Ib. per horse-power. In connection with fuel consump- 
tion of aircraft engines, it is stated that this has decreased 
from about 0.8 lb. per horse-power-hour in 1903 to about 
0.65 Ib. in 1914, since when it has slowly dropped to 
0.55 Ib, in 1918. 

THE success which has attended the Canadian organisa- 
tion for the’ vocational training of disabled men is 
demonstrated by the fact that since its inception it has 
dealt with 20,458 members of the Canadian Expeditionary 
Foree. On'January Ist, 1917, 523 men were receiving 
instruction in thirty-seven different trades or professions. 
On January Ist, 1918, 3143 were receiving instruction in 
ninety-seven different subjects. 

SULPHITE of soda lyes used for treating wood pulp 
contain sugars which are fermented for producing alcohol. 
The Svensk Motortidning states that there ate five factories 
in Sweden preparing annually by this process a total oj 
five million litres of alcohol. Eleven new factories are in 
course of erectidn, and will give 11.9 million litres. At 
Skien, in: Norway, a works is being erected which will 
produce annually 900,000 litres of alcohol. The alcohol 
is suitable for internal combustion engines, so that Sweden 
will soon not need to import petrol. 


A note on ‘* The Formation of Coke’ was recently 
presented to the Paris Academy of Sciences by Messrs. 
Charpy and Godchot. In it the authors say that coals 
which are friable, owing to their high content of volatil< 
matter,can he considerably improved by partial distillation 
at low temperature. A Durham coal containing 28.1 per 
cent. of volatile matter was treated in this way at 450 deg. 
Cent., and this coal, which was quite unsuitable for coking 
in its natural state, gave a normal quality coke after about 
one-third of its volatile constituents had been removed. 


EXPERIMENTS recently carried out to test the trans- 
mission of light through water, and described by Mr. Rose 
in the General Electric Review, show that there is a very 
considerable cut-off of light produced by a substance 
apparently so transparent, amounting for a single foot of 
water to 27.5 per cent. On this basis the transmission 
through 50ft. of water would be only about one part in 
10,000,000 of the incident light. These figures are 
sufficient to show the difficulty of carrying out any 
experimental or practical work with light where con- 
siderable thicknesses of water are involved. Sea water is 
probably on the average somewhat less transparent than 
these figures would indicate. : 


Tue general impression that for the lubrication of air com- 
pressor cylinders oils of a heavy grade and high flash point 
should be used to avoid gasification and friction troubles 
has been challenged by Mr. W. H. Callan, in Power. The 
writer states that in spite of the high temperatures due to 
compression the temperature of the cylinder walls is not 
much above that of the jacket water. He advises the use 
of a pure mineral product having a gravity of 31 to 33 
Beaumé, a flash point of 375 deg. to 390 deg. Fah., and a 
viscosity of 140 to 150—Saybolt—at 100 deg. Fah. The 
author says that when the cylinder walls have been 
once glazed over little oil is required adequately to lubricate 
the working surfaces. The above information is of special 
interest, for there is a general feeling that heavy high-flash 
oils are the correct thing for the purpose named. 

THE vibration of chimneys made of reinforced concrete 
has been studied in Japan in connection with the great 
stack erected by the Kuhara Mining Company of 
Saganoseki, in Kyushu. This chimney is claimed to be 
the tallest in the world, and its main shaft rises to a height 
of 550ft. Its foundation is a mass of reinforced concrete, 
17ft. thick and 95ft. in diameter, and weighing 4714 tons. 
The main shaft of the chimney is tapering in form, its 
outer diameter being 42ft. 8in. at the base and 27ft. 5in. at 
the top. The thickness of the wall is 29}in. at the base 
and 7in. at the top. The steel reinforcing rods consist of 
corrugated Johnson bars embedded in the cancrete at a 
depth of 3in. from the outer surface. The weight of the 
main shaft is 4852 tons. The total weight of the chimney 
is thus 9566 tons, of which 427 tons are steel and 9139 tons 
concrete. The height of the centre of gravity of the main 
shaft above the ground is 194. 2ft., or about two-fifths of 
the height of the chimney. According to an account of 
the experiments. given by Dr. Charles Davidson in the 
Builder, so long as the wind remained below twelve miles 
an hour, the vibrations of the chimney top were quite 
insignificant, the total range of motion being well under 
1/,in. The range, however, increased very. rapidly 
with the force of the wind. On the first:day, when the 
velocity was fifty-four miles an hour, the top made well- 
pronounced oscillations, each about an inch in range and 
lasting. 24 seconds, and on the last day, when the wind 
attained hurricane force, the greatest range amounted to 
7.7in. As these oscillations were executed:in 2-55.5econds, 


it follows that the maximum accéleration : durimg* the» 


movement was 22}in. per second per second, which 
exceeds that of a semi-destructive earthquake shock, 





MISCELLANBA. 


. 


.-In_ view. of. his. advanced-age and somewhat failing 
health, Mr. Albert Vickers resigned the chairmanship of 
Vickers}Limited on Monday last, his eightieth birthday. 
Mr. Douglas Vickers succeeds to the chairmanship. 


Lone before the Christian era the drilling of wells for 
natural gas, with a view to its use as a source of heat in 
evaporating brine, was a recognised industry in China, 
and it is worthy of note that the instruments employed 
bear a close resemblance to modern drilling appliances. 


THE enlightened business man of to-day sees clearly that 
the measure of his success is‘almost directly in proportion 
to the degree of opportunity his operations create for others, 
says Mr. Samuel Turner, in his book from “‘ War to Work.” 
The true function of profits, indispensable in our present 
phase of development, is to create opportunity. 


Ir is true’ that a section of the population benefits by 
Free Trade, but unless the total wealth of the nation is 
increased thereby, it is obvious that it can only be benefiting 
at the expense:of ‘the’rest'of’the population, says Mr. J. S. 
Hecht, in an article*on the ‘‘ Real: Principles of Free 
Trade,” in the Beama Journal. Further,,while at first 
sight it may appear that there is a wider distribution 
under Free Trade, yet, even if this were the case, it is 
obvious that the distribution ‘could .be effected in other 
ways. 

OcKAN vessels having an aggregate capacity of 450,000 
tons will-be constructed, it is estimated, in Canada during 
the present year. There will be an output from Canadian 
yards of fifty-nine steel ships of a total capacity of 290,100 
tons, and fifty-three wooden: ships aggregating 160,000 
tons. In this computation are included the vessels being 
completed under orders placed by the Imperial Munitions 
Board, Ottawa, Ont.,.for the British Government, twenty 
steel ships to be constructed for the Dominion Govern- 
ment, and a few being constructed for private firms. 


THE announcement is made by the Ministry of Muni- 
tions that a large number of metal merchants have been 
authorised to purchase and collect controlled scrap metals 
in quantities below those scheduled in the Prevention of 
Crimes Act, 1871; and all persons having in their posses- 
sion small quantities of scrap copper and lead are requested 
to dispose of the same to one of the duly authorised mer- 
chants as early as possible... Collecting merchants who 
desire to be authorised to collect scrap in small quantities 
should apply to the Controller of Non-Ferrous Materials 
Supply, Room 520, 8, Northumberland-avenue, W.C. 2. 


On July 5th a general order regarding permits to carry 
plans and specifications of ships, shipyards, dry docks, 
and the like out of the United States was issued by Howard 
Coonley, vice-president, U.S. Shipping Board Emergency 
Fleet Corporation, as follows :—-‘* Hereafter permits to 
earry out of the United States photographs, prints or 
other reproductions of plans of specifications of shipyards, 
ways, dry docks or ships, or of their parts or equipment, 
will not be granted or authorised by or in the name of the 
United States Shipping Board Emergency Fleet Corpor- 
ition except to officials of or representatives of the United 
States. 

WE are informed that the Economic and the Recon- 
struction Supplements to the Daily Review of the Foreign 
Press, both War-office publications, are now on sale at 6d. 
apiece. The Economic Supplement deals with trade and 
commerce, railways and shipping, banking and finance, 
labour conditions, social and economic policy, and legisla- 
tion, &c. The Reconstruction Supplement describes_the 
measures being taken or suggested in Germany and else- 
where in connection with the return to peace conditions. 
Tnese publications will be issued by his Majesty’s 
Stationery-office, and can be purchased through any 
bookseller, or directly from H.M. Stationery-office at its 
various branches. 

THE official United States bulletin of August 27th 
announces that at a meeting of the War Industries Board 
with a committee of twenty-five automobile dealers from 
various cities of the United States the question was dis- 
cussed of putting the business on a war basis. While no 
order has been issued by the Board cancelling motor-car 
production, and no definite order of curtailment could be 
given until manufacturers had ‘submitted inventories. of 
present stocks, the Board has suggested to manufacturers 
that the latter should undertake to get war work, even up 
to 100 per cent. if possible, by January Ist, 1919. Automo- 
bile manufacturers have already accepted war orders 
aggregating between 800 and 900 million dollars. 


One of the most recent applications of the oxy-hydrogen 
flame is to the spraying of metals on to cold surfaces. In 
what is known as the Schoop process ths metal, in the form 
of wire, is fed into the interior of the flame, where it is 
‘melted and then blown by compressed air, in a state of 
very fine division, on to the surface to be coated. The 
arrangement is such that when the siz? of the flame is 
increased or decreased, the feed of wire is changed simul- 
taneously so that the rate of deposit per unit area is con- 
stant. The finely-divided metal fills all the interstices 
of the surface upon which it impinges, and becomes firmly 
attached ; and by continuing the process any desired thick- 
ness may be deposited. By this method:surfaces may 
be coated with metals of high melting points, such as 
nickel, and the working costs are low. 


At a recent meeting cf the German Bunsen Society the 
question of the production of synthetic rubber was 
discussed, and its possibilities as a substitute for the 
natural product considered. In spite of the difficulty of 
obtaining material, 150 metric tons of synthetic methyl 
rubber are said to be produced monthly.: At first the 
substitute proved.unsatisfactory, being oxidised by the 
air, and it was hard to vuleanise. Improvements in 
manufacture have, however, gvercome this trouble. By 
experimenting with the addition of other substitutes, a 
vuleanite is now produced which equals the: natural 
material ‘in firmness and durability, and-.is 20 per cent. 
better for electrical purposes. At ordinary |temperaturesy 
however, the soft rubber is not elastic, but leather-like ; 
it: becomes elastic as its temperature is raised. The 
addition: of ‘ dimethylaniline and toluidine increases 
elasticity. The substitute is now used, with satisfactory 
results, for heavy road motors: 
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Counting Joints. 


WE must confess that two correspondents who have 
joined issue with us over the advantages of Mr. 
Gresley’s three-cylinder coal engine—see THE 
ENGINEER of July 26th—have surprised us not a 
little by using the ancient system of counting joints, 
for we thought it had fallen intodesuetude. It had 
its day, and in principle there is not a word to be said 
against it. Given two machines that performed the 
same duties with equal efficiencies, no one would 
hesitate to say that that which had the fewest number 
of joints reached the nearer to mechanical perfection. 
But there are joints and joints, and to count. all at 
random is clearly illogical. Some are large and some 
are small, some sustain great and some little pressure, 
some act through a large part of a circle and some 
through a small, some are easily accessible and easily 
maintainable and others are not. It: is obviously 
improper to lump them together as if all were of equal 
value—or to adopt one critic’s attitude—as if all were 
equally malicious. Indeed, the malignant properties 
of the joint have almost disappeared with the ad- 
vances in workshop practice; and working joints are 
certainly no longer feared and avoided as they used to 


~|be. The “ Tank ” gave them a shrewd blow. What 
¢}/engineer could regard the tractor chain with its 


hundreds of pins working under the worst possible 
mechanical conditions with anything less than a 
feeling of outrage to all his engineering” principle. 
é pur si muove, and yet it goes well. Imagine how 
our correspondents would have stormed against it 
under other conditions! Goodness knows how many 
joints they might have counted against the single pair 
of bearings for a plain pair of wheels. But the tank 
isnot alone. Every chain. every gear wheel, presents 
many joints, but the engineer not only tolerates them 
but finds them worth while ; he does not hesitate. to 
put them into his bicycles, machine tools, motor cars 
and ships, for he recognises that the evils that they do 
are no longer great, and that the development of 
workshop methods has made them easy to produce and 
efficient when made. 

Much of the old objection to joints was founded on 
the fact that brass or bush and pin had to be made to 
match each other, and there was always uncertainty 
about the fit. Sometimes they were loose, sometimes 
tight ; the pins were seldom round, and the holes never 
were. Lubrication was rarely effective, and the 
science of lubricants was barely known. There is a 
story of an American and his son who made an engine. 
It laboured round, hardly able to turn itself against 
the friction of its joints. Throw a handful of foundry 
sand on it, suggested the father. The son obeyed ; 
the engine ground itself down to a bearing, and 
presently took up its load. The method was crude, 
but the principle was the common principle of the 
time. Every joint had to be made to fit its own pin, 
not indeed by the heroic method of throwing a handful 
of sand over it, but by laboriously marking the hard 
places with red lead and scraping or filing them away. 
No wonder joints were in disfavour, and engineers 
counted them. Nowadays pins and bushes are 
ground to a size that may be measured by the thick- 
ness of a gnat’s wing, and are so nearly round that the 
finest instruments are needed to detect their departure 
from perfection ; and all this with far less trouble and 
far less anxiety than the old maker of joints had to 
sustain. You may find hundreds of joints in a motor 
car, and any one of them is better than the best that 
Maudslay could produce, whilst the whole lot would 
be made in the time it took him to produce a dozen 
or two. The difference between Mr: Gresley’s design 
and the design proposed by one of our correspondents 
is eight joints—eight small ‘joints on pins—eight 
small joints that merely rock—eight small'joints that 
have to handle_no greater load than the moving of.a 
piston valve—eight small [joints out of forty or so. 





Who cares for eight joints nowadays when we are 
used to them in hundreds? Yet let us inquire into 
these hinges more closely. What do our correspon- 
dents offer in exchange for Mr. Gresley’s rocking pins ? 
They advocate an internal valve gear.- Whether it 
were of the Walschaerts’ or Stephenson link type, the 
excentric would come into its composition. Now of all 
joints the excentric is the least desirable ; it is big in 
diameter—which means a large are of rubbing friction 
—and it is smal] in width—which means that if align- 
ment is: not perfect it binds. -It:is only tolerable 
because its virtues just outweigh: its vices ; it can be 
fitted into places that no other suitable joint will fit 
into. We leave the excentrics and .come to the link. 
From the shop point of view the curved link counts as 
many joints ; it is itself troublesome to make, and the 
fitting of the sliding block is no.easy matter. We will 
put a score or more of Mr. Gresley’s pin joints against 
these two and count them still in our debt. 

We showed that the Great Northern valve was 
capable of considerable simplification ; that, indeed, it 
was as simple as the heart coulddesire if-all three 
valve chests could be put in line.- We are far from 
saying that in other engines Mr. Gresley will not 
succeed in reducing the number of joints ; this engine 
is the first of its kind ; it is a new departure, and all 
experience shows that improvements are always 
possible on new designs. Mr, Gresley might have 
followed Sir Vincent Raven in /his three-cylinder valve 
gear. Had he done so he would no doubt have 
satisfied our correspondents, but he would have failed 
to introduce a new invention that is full of promise. 
We hold it a small matter that his engine has a few 
more joints than Sir Vincent’s, and that it has inclined 
cylinders—which one of our correspondents regards 
with a dislike which is founded on rather poor reasons. 
On theother hand, we hold it a considerable thing that 
he has endeavoured to advance the locomotive engine, 
and repent not one word that we said about it. 


The Laws of Humanity. 


Wuitst it would be a mistake to take the strike 
epidemie very seriously, for this is the strike season, 
yet the cumulative effect of stoppages and concessions 
is too considerable to be dismissed with the flattering 
reflection that in a few weeks the attack will have 
lost its virulence, and that we may look forward, with 
some confidence to a winter of’ steady work. Nor 
are we justified in seeking comfort in} the quite un- 
supported assertion that the strikes are engineered 
by the enemy, that they are but a part of his civil 
offensive, and that if the workman were only left 
alone by the ‘‘ hidden hand,” we should hear nothing 
of these disturbances. Frankly we do not believe the 
German has got much to do with them, and we have no 
heartier wish than that irrefutable proof that he has 
should be produced ; for we are confident that if it 
could once be shown to the British artizan, or police- 
man, or fireman, or engine-driver or cotton spinner, 
that he was being fooled by a German agent such a 
general distrust of. all  strike-mongers» would be 
created that the workmen would be more likely ever 
after to throw them in the horse-pond than listen to 
their speeches. No, we fear it must be admitted that 
Germany has got nothing whatever to do with it, 
that the trouble is purely inherent, and that 
we must look forward to. its continuance long 
after the war has come toanend. With this certainty 
in view, we suggest that labour disturbances must be 
approached in an entirely different manner from that 
now adopted ; the present system, if system it may 
be called where there are no signs of order, is to 
consider each outbreak as an isolated phenomenon, 
and settle it somehow or other by means which are 
applicable to it and it alone. The result is that 
strike follows strike. If in a piece of machinery we 
found that part after part failed, we should not wait 
for successive failures and then mend or replace the 
broken part. Rather would we say to ourselves, our 
method of using the machine is wrong. It is obviously 
overstrained ; we must re-design it and make it better 
fitted for the object we have in view. It is only by 
applying a similar method to industrial problems 
that we can hope to ensure perfect working of the 
great labour machine. 

We have, before now, spoken of the advantages to 
be gained by looking at all labour problems im- 
personally. It may appear brutal and inhuman to 
suggest that workers and capitalists should be studied 
just as we would study horses, or dogs, or pigeons or 
beetles ; yet, after all, there is nothing very outrage- 
ous in the idea, and the eugenists have done something 
to prepare our minds for such an innovation. We 
are as certain as may be, that just as there are definite 
laws for the combinations of elements, so there are 
definite laws for all mass-reactions of human beings. 
It may not be possible always to-foresee what one man 
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will do under given circumstances, but it should be 
possible to foretell with certainty what a mass of 
men will do under given conditions. We cannot lay 
down the path of a single molecule in a heated gas, 
but we know that the resultant action of all the mole- 
cules is to cause expansion. If, then, we regard that 
great entity which we call labour as a whole, if instead 
of looking at little parts of it—the men in a single 
industry or a single works—and consider the complete 
volume of labour as we would a pound of gas in a 
flask, we ought to be able to arrive at definite natural 
laws which would guide us in our management of it. 
What is obviously required in the first place is a 
Darwin of labour. There is in existence an enormous 
volume of facts, but no one has yet succeeded in 
evolving from those facts the great generalities that 
underlie them. There has been a great deal of 
deductive philosophy, a great deal of theorising ; but 
very little inductive philosophy, very little study of 
facts and confirmation of theories by experiment. 
An attempt—a very laudable attempt—was made 
about a year ago to find out the causes of industrial 
unrest. Committees investigated the matter in 
different districts, and on the strength of the evidence 
of witnesses presented reports. The work was good 
in some respects, but it was done much too hurriedly. 
For every day that the committees spent on the 
inquiry a year should be given to the examination of 
all the facts. The Ministry of Labour has also done 
useful work by its investigation of the effect of labour 
conditions—hours of work, environment, and so on— 
on the health of workers; and the many welfare 
officers are daily collecting invaluable data. All this 
material should be brought together and examined 
just as impersonally as if it were concerned with an 
inanimate alloy, and not with men of our own flesh 
and blood. Let us put an imaginary case for the 
sake of example. We will assume that by laying 
down a periodicity curve for strikes, it is found that 
they are more numerous and more intense at the end 
of summer than at other times of the year. Plotting 
over the periodicity curve a geographical distribution 
curve, it is seen that strikes in a certain district 
coincide with the hump in the periodicity curve— 
not only in any one year, but year after year. It 
becomes evident that there exists a chronic periodical 
cause in that particular district, whilst in other 
districts the recurrence is spasmodic and irregular. 
By careful analysis it is found that even in the bad 
district there are localities that do not suffer—that, 
at least, are not centres of infection, though they 
may ‘contract the complaint by contagion. On still 
closer study it is discovered that there are certain 
works that offer a strong resistance to the disease. 
and on almost microscopic examination a few units, 
a few men, who have never caught the complaint, 
who have never struck, are isolated from the mass. 
On »xamining these men it is found that they have 
been in the habit for many a long year of taking a 
holiday of a week or two, in healthy quiet surroundings. 
Working upwards, it is found that in the least affected 
works there are many such men, and that in the most 
severely affected works there are but few, whilst 
in districts as a whole it is discovered that 
in those where holidays in restful surroundings are 
the rule the autumn strike is only known as a sporadic 
complaint, it is periodic in those where holidays are 
not generally taken or are taken under bad conditions. 
If the facts should bear out this imaginary example 
then we should be entitled to lay down one law 
of labour, namely that “ The periodic autumn strike 
is prevented by the taking of proper holidays.” Do 
not let us be misunderstood to mean that there is in 
fact such a law. We do not know whether there is 
or not, but we are confident that a proper scientific 
analysis of all the facts would show clearly whether it 
does or does not exist. Having made our position clear 
on this point, let us carry the matter a stage further. 
The law having been established it would be necessary 
to insist on its observance. The Government would 
order that holidays should be observed, and it would 
take the same steps to punish an employer who did 
not give them as it would to punish a man who, 
knowingly, introduced a mad-dog into the country ; 
it might even go further and isolate a workman 
who had not taken a proper holiday and who showed, 
as a consequence, the first symptoms of autumn- 
strike fever. 


We have taken as an example a single imaginary 
case, but many others will present themselves to 
students of industrial economies. Take, for example, 
the question of housing. It might be studied in just 


the same manner, or such questions as shop environ- 
ment, shop lighting, the hour of beginning work, 
the local facilities for amusement, and so on and so on. 
Thus we should pile up a number of minor laws from 
which some genius would derive one or two great 
generalisations connected with the facts of life. 








Another line of inquiry carried out by the same 
methods would handle the sentiments of life. For 
exaamplé, there is all probability a Law of Envy, a 
law which underlies most socialism and supports 
class hatred. Asall men are not equally subject to envy, 
it is obvious that a cause for‘its occurrence exists, 
that it is not as inevitable as gravity. That cause 
could be found by scientific investigation, and whilst 
sporadic attacks of envy could not be prevented, the 
kind of epidemic of it that leads to class hatréd 
could probably be eradicated by the ‘suppression of 
the hotbeds in which it is fostered. In fine, it is 
too generally believed that man being a free agent is 
not subject to such general laws as control the rest of 
the animate and the whole of the inanimate world. 
Buckle fought against that view, and we side with 
him. The laws of human behaviour exist. Our 
future peace lies in our ability to find them. 








BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 
No. II.* 


RAILWAYS AND MILITARY MOVEMENTS. 


Ir is very gratifying to us to know that the first 
direct interest of railways in military affairs and of 
the military identifying itself with railway matters was 
mainly the result of the efforts of an engineer—Charles 
Manby, the late James Forrest’s predecessor in the 
secretaryship to the Institution of Civil Engineers. 
Manby was greatly attracted by the Volunteer move- 
ment and the establishment on November 16th, 1859, 
of the National Volunteer Association and the 
Wimbledon meeting the following May. In the 
memoir of its former secretary, which appeared. in 
Vol. lxxxi. of the ‘‘ Proceedings” of the Institution of 
Civil Engineers, it was said, “‘ The desire to widen the 
usefulness of the Engineering profession led Charles 
Manby, in the year 1864, to take an active part in the 
establishment of the Engineer and Railway Volunteer 
Staff Corps, the official business of which was subse- 
quently to a large extent carried on by him. This 
Corps consists of engineers, railway managers and 
contractors, and was constituted for the purpose of 
directing the application of skilled labour and _ of 
railway transport to the work of National Defence and 
for preparing, in time of peace, a system on which 
such duties should be conducted. In this corps he 
held to his death the post of adjutant, with the rank 
of Lieut.-Colonel, a title of which he was always very 
proud.” The corps was constituted in January, 1865, 
and Colonel McMurdo, who, in 1860, on the initiation 
of the Volunteer movement, had been made Inspector- 
Genera] of Volunteers, was its first colonel. 

Opinions differ as to the value of the Engineer and 
Railway Volunteer Staff Corps. At the Royal United 
Service Institution on June 28th, 1890, the late Sir 
George Findlay, the general manager of the London 
and North-Western Railway, in his paper on the 
“* Transport of Troops by Rail in the United Kingdom,” 
referred to in our last article, spoke of the corps and 
said; “The intention is that in case of an invasion 
the officers of this corps would superintend the 
working of the railways as they do in the time of peace, 
but acting then under the directions of the military 
commanders,” and that “‘ making a free use of the 
perfect organisation and the large resources of the 
great railway companies, it is believed that no diffi- 
culty need be anticipated in concentrating a consider 
able body of troops within a brief period upon any 
part of our shores that might be threatened by a foe.”’ 
Colonel (now Major-General) Sir Perey Girouard, in 
his lectures on Railways in War, delivered at the 
Royal Engineers’ Institute, Chatham, on March 
23rd, 1905, speaking with an intimate knowledze of 
railways in both peace and war, had not the same high 
opinion of the abilities of British railways to cope 
with such great emergencies. He considered that 
the general managers could not attend to the business 
of the military authorities and their own as well. Sir 
Percy assumed that there would be a Director of 
Railways, but in the absence of a controlling staff, 
who had studied in peace the various systems under 
this Director of Railways, and in war assisted the 
technica] staffs and protected them, he “‘ must humbly 
contend that the general managers would be quite 
impotent in their endeavours to carry out the orders 
of such a Director of Railways.” 

At the time Sir Perey made these remarks British 
railway managers had had little experience of moving 
large military forces from one part of the country to 
another, in such numbers as would be necessary in 
the event of an attempted invasion. They had on 
occasion dealt, and dealt admirably, with large crowds, 
but in these cases there was always a precedent 
upon which to base a programme. Such events were, 
in particular, race-meetings like the Grand National 
at Liverpool, and the St. Leger at Doncaster ; each 
of which called for sixty or seventy special trains for 
which rolling-stock locomotive power, train men, 
standing accommodation for empty carriages, &c., 
were necessary. Many of these trains, too, were from 
other companies’ lines, and arrangements had to be 
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made for the “ foreign” company’s engine to work 
through to destination under the control of a pilot 
driver and a pilot guard. 

The resources of the railway companies were greatly 
taxed on these occasions to get running times for the 
specials—which, being competitive traffic, had to 


receive special consideration—the necessary rolling. 
stock—including many  saloons-—fitting in the 
ordinary passenger trains and important goods trains, 


and making provision for the freight traffic which had 
to be kept back. The task was, however, considerably 
eased by the fact that the event was an annual 
one, and the experience of each year made the follow- 
ing year’s difficulties less great. 

Probably the oceasion on which the railway com- 
panies’ abilities were the most severely tested was 
when the annual show of the Reyal Agricultiiral 
Society was held. For these events valuable exhilits 
had to be brought from all parts of the kingdom 
by rail—often a special railway connection was |aid 
in—direct into the show ground. The traffic was 
also highly competitive and was worked to a finely. 
timed programme, both to and from the show ground. 
As the place of meeting was changed each year ond 
as each show ground presented different probleras, 
there was little precedent on which to base a 
programme, and*the handling of the traffic called for 
unusual intelligence. The work was, howe, cr, 
always well done—probably because many of the 
difficulties could be anticipated. 

Some of the bigger companies, especially the 
London and North-Western, Great Western, London 
and South-Western, Great Eastern and Great Northern, 
have had experience with large military movements, 
but, excepting those in connection with the South 
African war, always of a peaceful character. The 
earlier ones were for the reviews of volunteers. In 
his paper “ Railways Strategetically Considered,” 
read before the Royal United Service Institution 
and reproduced in Vol. viii. of the Journal of that 
Society, Captain (Later Sir Henry) Tyler gave some, 
particulars of the special trains run for the Easter 
Monday Review. at Brighton, in 1863. He said that 
within 2 hours 41 minutes there were dispatched from 
London Bridge nine trains carrying 6 922 volunteers, 
whilst within 2 hours 50 minutes seven trains, con- 
veying 5170 volunteers, left Victoria. Each train 
ran the 53 miles to Brighton in 2 hours 28 minutes. 
There were transported, in additfon, 2000 volunteers 
from other stations on the Brighton and neighbouring 
companies’ systems. At that time the London, 
Brighton and South Coast Company possessed 145 
locomotives, 1858 carriages and passenger vehicles, 
and 2588 wagons. In addition to these specials, 
there was the usual holiday traffic to the Crystal 
Palace and elsewhere, and, altogether, 132,202 passen- 
gers were carried that day. The Company borrowed 
72 carriages from other railways, whilst 79 coaches 
brought volunteers from other lines. 

The South African war brought some experience 
in military transport to the railway companies ; but 
whilst the movements were large they had not to 
be effected rapidly. According to the chairman of the 
London and South-Western Railway there were 
embarked at that company’s docks at Southampton, 
between October 20th, 1899, and February 3rd, 1900, 
3244 officers, 114,933 men, 12,929 horses, 267 guns, 
997 military wagons, and 10,000 tons of stores and 
ammunition. The four days ended October 23rd, 
189, saw 18,728 men and officers, 1086 horses, 37 
guns, and 192 wagons loaded. 

A feature of later years, in connection with the 
Territoria! Force, has been the encampments at such 
sea-side places as Blackpool, Rhyl, Aberystwyth, 
Bridlington, Scarborough and Yarmouth, and on 
Salisbury Plain. There lies before us at the present 
time, the programme arranged for the encampment 
of a division of the Territorial Force which, for its 
return journey, required twenty-six special trains; 
nine of these trains left. their destination between 
7 p.m. and midnight of the Saturday following the 
August Bank Holiday, and seventeen on the Sunday 
morning. The last train of volunteers left at 11 and 
was followed, two hours later, by one with the field 
ambulance and two with the Army Service Corps. 
Of these twenty-six trains, the North-Eastern provided 
the stock for three, the Great Central for nine, London 
and North-Western for eight, Midland for four, and 
the Lancashire and Yorkshire for two. These 
foreigners had to be worked down specially on the . 
previous Friday night or Saturday, so it will be 
appreciated that much scheming and co-ordination 
were necessary. What always made matters worse 
was that the majority of the encampmenits were held 
during August Bank Holiday week. But again. 
it was known what was going to happen and the difli- 
culties could be anticipated and met. 

This was not exactly the case with the army 
manceuvres of, say 1909 and 1912, because whilst 
the assembly ot the troops was in accordance with « 
plan, whence they would be dismissed was not 
known. 

The manceuvres of September, 1909, took place, for 
instance, within an area extending between Banbur) 
on the north, Devizes on the south, Gloucester in the 
west, and Reading in the east. - Public announcements 
at the time said that 

(1) The frontier between the Red and Blue territory 
was the river Thames from Reading to Cricklade, 
and thence by the line of the Thames and Sever 
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Canal and the Stroudwater Canal to the Severn. The 
Red territory was to the north of the frontier and the 
Blue to the south. 

(2) During a period of strained relations, the armies 
of both countries, which consisted of two divisions, 
two cavalry brigades and army corps, were assembled 
in proximity to the frontier and were facing one 
another, but somewhat dispersed. 

(3) The Red capital was Northampton and the Blue 
capital Salisbury. The principal resources of each 
country were concentrated at their respective capitals, 
which were adequately garrisoned and fortified and 
formed the bases of the combatants. 

(4) The inhabitants of Gloucester were favourable 
to Blue and Cheltenham was a hotbed of disaffection. 

(5) The main lines of communication were, in the 
case of the Red force, the railways from Northampton 
to Cheltenham, and from Northampton to Oxford ; 
the extension of the latter through Didcot to Salisbury 
vid both Wootton Bassett and Marlborough, formed 
the chief lines of communication for the Blue Force. 
Other railways were taken as non-existent. Railways 
were not available for the movement of troops. 

War was declared at 6’ p.m. on September 19th, 
but not until 4 a.m. on the 20th was any movement bs 
troops permitted. 

The Blue army was dealt with principally by the 
Great Western Railway, over whose system special 
trains from the military depét concerned conveyed 
troops to Churn, on the Didcot and Newbury branch, 
to Wantage Road, on the main line between Didcot 
and Swindon, to Charlton Kings near Cheltenham, 
to Gloucester, and to other stations. For the return 
journey there were, according to the Great Western 
Railway Magazine for November, 1909, 740 vehicles 
standing at Swindon alone, made up into thirty trains, 
of which each was labelled with the name of thé 
regiment it was to convey and was ready to be dis- 
patched to any station at a moment’s notice. Far- 
ingdon, the terminus of a branch line from Uffington, 
between Didcot and Swindon, was made the railway 
headquarters for keeping in touch with the military, 
whilst Wantage Road—see above—was intended as 
the station where the bulk of the troops were to be 
entrained. At a conference, held at 7 p.m. on Sep- 
tember 21st, between the railway and army authorities 
it was, however, decided to use Shrivenham, a station 
nearer to Swindon. -It was midnight before all was 
definitely settled and a programme for the working 
of the return special trains could be made out, but 
# printed notice of all the train movements was in 
the hands of all concerned by the evening of the 22nd. 

The magnitude of the task of disposing of the return 
troops will be appreciated when it is said that 64 
special trains were dispatched between September 
22nd and 25th, 40 of which were moved on the 23rd. 
The 64 trains were as follows: From Abingdon 1, 
Bampton 2, Callow 4, Churn 3, Faringdon 11, Oxford 
14, Shrivenham 16, Swindon 9, Uffington 2, Wantage 
Road 1 and Witney 1. The traffic conveyed was 
approximately 514 officers, 14,552 men, 208 officers’ 
horses, 2474 troops’ horses, 25 guns, 34 limbers, and 
581 wagons and carts. 

In September, 1912, very extensive manceuvres 
were held in East Anglia. On this occasion the 
main portion of the Blue army was detrained at 
Potton, on the London and North-Western Company’s 
Bedford and Cambridge branch. Most of the troops 
came from Salisbury Plain, where some preliminary 
manceuvres had been held. They were loaded at 
Tidwerth and Ludgershall, on the Midland and South- 
Western junction railway,and Amesbury on the London 
and South-Western Railway, and conveyed by the 
London and South-Western and Basingstoke to 
Oxford, where they were handed over by the Great 
Western Company to the London and North-Western, 
whence they had a direct run 7d Bletchley and 
Bedford (L. and N.W.) to Potton. The latter part of 
this journey was, unfortunately, to be made over 84 
miles of single line. This section lay between Bed- 
ford and Sandy, and is of special interest in that it 
was the first piece of single line to be controlled by the 
electrical train staff. On this stretch of single line 
there were two intermediate stations, Willington and 
Blunham, but only the former of these was a crossing 
place and its loop was but 83ift. in length, whereas 
some of the troop trains were 930ft. in length. 
Another difficulty. was that most of the empty trains 
had to be returned in the Bletchley direction, as 
Cambridge was the end of the L. and N.W. system, 
and there was a limit to the accommodation. Potton, 
itself, was not an ideal] station for handling such move- 
ments. The trains were, however. made up in the 
following order :—Engine, van, passenger vehicles, 
horse-boxes, cattle wagons, open carriage trucks, 
van. On arrival at Potton the train was divided 
behind the passenger vehicles, which were then drawn 
forward and backed into the goods yard. The 
engine was in readiness, and it then hacked down on 
to the remaining vehicles and drew them, except the 
rear van, forward, and backed them on to the end-on 
dock. The open carriage trucks were left against 
the end-on dock, so that they could be unloaded over 
the ends, by runners or loading boards, and the horse- 
boxes and cattle trucks were drawn forward to the 
main dock for side unloading. All these movements 
were set forth in a programme, which the company 
issued to its staff, wherein was a diagram of the line 
%t Potton to assist those responsible in previously 
understanding what would have to be done. Forty 








minutes was allowed for each train and this proved 
to be ample. 

On this occasion there were 44 trains, conveying 
387 officers, 7896 men, 248 horses in horse-boxes and 
1706 in cattle wagons, 40 guns and Jimbers, 40 ammu- 
nition wagons, 251 four-wheeled wagons, 84 two- 
wheeled carts and 124 cycles. The first train was due 
at Potton at 7 a.m. on Sunday, September 15th, and 
the last at 6.35 p:m. on Monday, the 16th. The first 
sixteen trains were returned to the Great. Western 
Company at Oxford for second loading, and the re- 
mainder were sent to Bletchley, Wolverton, &c., for 
remarshalling. 

According to an article by Mr. W. E. Bradbury, 
of the London and North-Western Railway, in that 
company’s staff magazine for January,1913, the return 
journey was made from Cambridge. The first train 
was to have left at 9 p.m., on Thursday, the 19th, 
and the last at 7.15 p.m. on Sunday, the 22nd. The 
times were then altered so that the first departures 
were to be on Friday morning. Eventually 10 p.m. 
on the Thursday was determined upon. 

Mr. J. F. Bradford, of the same gompany, had 
charge of the railway arrangements for the supply of 
food, stores, &c., and he described these in the London 
and North-Western Railway Gazette for March, 1913. 
An entirely new experiment was tried on that occasion, 
in that ail the supplies necessary were collected and 
stored at an Advanced Base Supply Depét. The 
station selected was Althorp Park, on the North- 
ampton and Rugby line, whence the traffic was 
conveyed to Northampton and over the Midland 
Company’s Northampton branch to Bedford and, if 
necessary, thence to Hitchin. The London and North- 
Western engines worked the traffic throughout. 

A very large amount of traffic was also dealt with 
by the Great Eastern Railway, which company 
handled the troops from Aldershot. 








GERMAN MACHINERY TRADE ORGANISATION. 





THE leading representatives of practically every 
individual industry in Germany have been engaged 
for a long time past in deliberating on the future 
position in the home and foreign markets after the 
restoration” of peace. As is well known, all the 
industries are under Government control in some 
form or other, and a war economic organisation exists 
for almost everyone. With the lapse of time many 
firms have ceased complaining about the innumerable 
regulations and restrictions imposed upon them, 
the only hope now being that the period may soon 
arrive for the removal of irksome restraint and the 
recovery of freedom and independence of action. 
On the other hand, Government circles in the course 
of the war have reached the conclusion that it is 
essential for the industries to be organised so as to 
ensure stability of work and employment in the 
home trade, and at the same time be prepared for 
the trade contest which they expect to take place in 
international markets after the war. In this con- 
nection the Government obtained powers some time 
ago compulsorily to set up syndicates in the event 
of the firms in any particular industry being un- 
willing or unable to form voluntary syndicates, and 
since then the mere threat of intended State action 
in this respect by a specified date so far has been 
successful in inducing opposing interests to reconcile 
their differences and throw in their lot with those 
who were favourable to such combinations. Govern- 
ment intervention in this direction has not been 
necessary in the heavy chemical industry, including 
aniline dyes, or in the pig iron industry, but it was 
found essential to warn the coalowners in the great 
industrial district of Rhenish Westphalia before they 
decided to renew their syndicate, which threatened 
to collapse, for a long term of years, and a similar 
admonition is now suspended over the heads of the 
steel makers, who, however, may be permitted tempor- 
arily to extend the duration of the present syndicate 
agreement should it be found impossible to include 
in a new combination the additional annual production 
represented by the new plant laid down by certain 
firms during the war. At the saine time, it is impos- 
sible to avoid the conclusion that syndicates, whether 
created voluntarily or compulsorily, aim chiefly, 
if not absolutely, at the export trade. This assump- 
tion is based upon the fact that the numerous owners 
of brickmaking works, whose output is solely for the 
home market, have just received a negative reply 
to their request to the Government, for the com- 
pulsory formation of a brick syndicate and for the 
erection of new works to be subject to State permis- 
sion, the reason given being that the cost of building 
dwellings would be increased if these wishes were 
granted. 

The position of the mechanica] engineering 
industries is quite different from that of those pre- 
viously mentioned on account of the multifarious 
manufactures turned out, and syndicates are conse- 
quently not appropriate in these instances. Never- 
theless, engineers are not losing sight of the period 
after the conclusion of peace. ‘The president of the 
Association of German Engineers stated some time 
ago, that the presumptions and the condition of 
the whole economic life of the country for the time 
after the war were uncertain and lay in a still indistinet 
future. Apart from this. statement, which was 





accompanied by the suggestion that engineers should 
take part in parliamentary life, and the activity of 
the Association of Machine Tool Makers, the most 
important pronouncement made recently emanates 
from the secretary of the Association of Machine 
Construction Works, apparently speaking on behalf 
of the association. He states that the engineering 
works will have an abundance of work in the early 
period after the conclusion of peace, and the firms 
will regard the reinstatement of discharged soldiers 
as an obligation of honour, especially as a great 
searcity of skilled workmen exists. How severely 
the works have felt the elimination of the export 
trade is shown by the fact that in 1913 the value of 
the engineering exports reached  £35,000,000, an 
amount representing from 7 to 8 per cent. of the value 
of the aggregate export trade in that year. In the 
opinion of this authority the obtaining of a favourable 
solution of the customs and commercial political 
questions in the peace treaties forms an indispensable 
condition for the reconstruction of the engineering 
export trade, whilst the inland market is to be pro- 
tected by restricting to a greater extent the nation’s 
““dangerous dependence” upon other countries. 
Apparently, the machinery construction works have 
already developed their association, for we learn 
that various technical or trade syndicates have been 
created out of one combination, and the’ test as to 
whether they afford sufficient guarantees for the 
protection of the whole of the interests will first be 
made when the domestic orders decrease after the 
completion of works of replacement and improve- 
ment after the war, and when the contest among home 
firms for the export trade sets in with increased 
vigour. The latter part of the statement shows 
very clearly that the technical or trade syndicates 
mentioned are not combinations such as are generally 
understood from the term syndicates. It is con- 
sidered that when this rivalry begins the works should 
not follow the pre-war policy of exporting engineering 
manufactures at inadequate prices to the prejudice 
of German national economy, and that if the volun- 
tary organisation formed by the works during the 
war has proved to be sufficiently strong to comply 
with the requirements of national economy in war 
time, the organisation will be able to demand that the 
competition of other countries should not be strength- 
ened by an excessive export of German crude and 
semi-finished materials at very low pieces as was not 
seldom the case formerly. It is urged, therefore, 
that with the desire of protecting national work all 
industries should unite with the machine construction 
works for the warding off in common of hostile 
competition in any form whatever. 

The advantages which have been derived by the 
machinery construction works from the production 
in bulk of war requirements are considered of great 
importance for the future of the industry, particularly 
as the shops concerned will be able to undertake 
precision work, and thus, as is claimed, gain a further 
advantage for their manufactures over those of 
foreign competitors. Such a naive assertion is 
incomprehensible in view of the well-known circum- 
stance that practically the whole of the civilised world 
is engaged on war work, or defensive measures in the 
case of neutral countries; but it merely proves the 
Teutonic inability to grasp the idea that what the 
Germans can do, other countries are able also to 
accomplish, and perhaps more satisfactorily to them- 
selves. A further point upon which emphasis is 
laid relates to the necessity for specialisation and 
standardisation of machines and parts, which are 
to enable the works to enter the market on the basis 
of reduced prime costs and lower sale prices. We are 
unable, however, to reconcile lower sale prices with 
the preceding statement that exports should not be 
undertaken in future at the inadequate prices pre- 
vailing prior to the war. Nevertheless, an accentua- 
tion of competition: from machinery makers in 
Great Britain and the United States is expected, and 
the German works have consequently recognised to 
a@ greater extent the urgency of combination in a 
form the nature of which has not been disclosed. 
Taken altogether, it can scarcely be asserted that the 
German machinery makers themselves are very 
confident regarding the future, and with the lapse of 
time their hopes will, no doubt, further decline. 
The entrance of the United States into the war was a 
further blow to the German machinery export trade, 
as it finally stopped the nursing or keeping alive of the 
South American trade by means of war-time exports 
of railway material and machinery from the States on 
German account, and pending the resumption of 
direct .exports from Germany in the future peace 
period, and the Allies should be able to profit from 
these circumstances in various ways. 








Accorpinc to ‘ Golos Juga” the output of coal in the 
Vlassovo-Grujev district amounted, in June last, to only 
one-seventh of the normal yield; in other words, the usval 
summer output of coal de¢lined from 8 million to 1,300,C00 
pood (1 pood 1s 36 1b.). It is curious to note that the small 
pits produced most this time,ihstead of the big mines as 
usual, Of the Donetz-G ruschev mines enly one shat is 
being worked, whilst at. Petrovskaja end "Makarovskaja 
working has been stopped altogether. Work has also come 
to an entire standstill-at-the.-coal -pits of the Azov and 
Ruduschin coal- comapanicns. - The outlook for the winter is 
very serious. 
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THE RUMPLER TWO-SEATER BIPLANE. 





THE Rumpler two-seater biplane cf the “CV” 
type, illustrated herewith, was in use at the beginning 
of the year, but we believe we are correct in saying 
that it is now obsolete or fast becoming so. As the 
type letter C indicates, the machine is designed for 
reconnaissance work, and as indicated by the V it is 
the fifth design of this class produced by the Rumpler 
works.* The information here given concerning its 
construction and performance is ‘based on an 
official report on the machine issued by the aircraft 
Production (Technical) Department of the Ministry 
of Munitions. : 

The leading dimensions, &c., of the machine are 
as follows :— 

Rumpler T'wo-Seater Biplane, Type “ CV.” 
aoe Empty (including water), 2439Ib.; fully loaded, 


3 
: Military load: 5451b.; loading on wings, 9°5lb. per square 
oot. 


Weight per H.P.: 13°2lb.. Engine; 260 H.P. Mercédés. 


Capacity: Petrol, 59 gallons. Oil, 3 gallons. Water, 10 
gallons. 

Endurance: About 4 hours. 

Areas: Tail plane, 22 square feet; fin, 4 square feet ; 


‘elevators, 20°8 square feet: rudder, 6 square feet; upper 
wings (including ailerons), 217.6 square feet ; lower wings, 146 
square feet. 





*The identification letters used by the enemy on his aeroplanes 
are as follows :—C for two-seater reconnaisance machines, D 
for single-seater fightert, and G for heavy bombers.—Ep. Tux E. 


Lower 


The capabilities of the machine are indicated in the 
following figures :— 


Height . ee -- 10,000it. 15,000ft. 
Horizontal flying speed.. 100.5 m.p.h. 87 m.p.h. 
Engine 1510 r.p.m. 1390 r.p.m. 


Time, 16 min. Rate of climb at this 


gi 2% 
Climb to 10,000 ft. : 
Engine speed at this height while 


height, 400ft. per min. 
climbing, 1375 r.p.m. 

Greatest height reached during test, 15,300ft. Time, 38 min. 
25sec. Rate of climb at this height, 125ft. per min. 

Service ceiling (estimated)* 15,500ft. Absolute ceiling 
(estimated), 17,500ft. 

* The height at which the rate of climb falls below 100ft. 
per minute. 
While the longitudinal control by means of the 
elevators is good and the directional, or rudder, control 
moderately light and quite effective, the lateral 
control obtained from the ailerons is stated to be very 
heavy and ineffective, and to make the machine 
tiring to fly. It is further stated that the machine 
is nose heavy and somewhat liable to get into a spin. 

Wings.—The wing sections are shown in the general 
arrangement on this page, contrasted with the R.A.F. 
14 section shown shaded. As usual, the German design 
exhibits considerable camber. The angle of incidence 
for the top plane is 2 deg. 40 min. and for the lower 
3 deg. The front and rear spars are of spruce, and as 
shown in Figs. 1 and 2, are made in two parts, which 
are grooved and tongued and glued together.. The 
ribs are built up of ply-wood and strips, and as usual 
short false ribs extend from the leading edge to the 





front spar between the true ribs. Between the spars 
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steel compression tubes are arranged and are braced 
by piano wire at the wing tips and cable and swaged 
rods towards the inner end. The trailing edges of 
the wings are formed of flattened steel tubes to which 
the ribs are attached. by copper rivets. The work- 
manship displayed on the wing structure is good, and 
the design and construction appear to give adequate 
strength. Ailerons are fitted only to the upper wings, 
a fact which may account for the ineffectiveness of 
the lateral control, which has already been noted 
and which is characteristic of nearly all German 
aeroplanes. The area of each aileron is 15.3 square 
feet. 

Rapid assembly and dismantling of the machine is 
facilitated by the means adopted for attaching the 
wings to the upper cabane and to the fuselage. 
Fig. 3 shows the attachment for the upper wings. 
Each wing is locked by means of a guillotine lever, 
which is held in the locking position by a pin passing 
through holes in both levers and holes in the centre 
section. The fixture for the lower wings is illustrated 
in Fig. 4. It consists of a socket on the fuselage and 
a ball member on the spar end. The wing is detached 
by loosening the struts and bracing and lowering the 
outer end on to the ground. The centre section 
cabane is a welded up structure and is illustrated in 
Fig. 5. 

Fuselage.—The design of the fuselage presents @ 
compromise between the different rival methods of 
construction. It embraces steel] tubes; three-ply 
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wood and wooden longerons and struts braced with ; limb is of smaller section than the rear one, and has | the machine or hold it back by grasping these stays. 


piano wire. From the rear of the after cockpit | been additionally faired with wood, obviously as an 
to the tail the fuselage framework is formed of a | after thought and not by the manufacturer. At the 
braced girder of wooden Iongerons and struts. The | lower ends, as shown in Fig. 6, the struts are welded 
forward portion of the framework is composed of a together by a bridge piece, and joined to the sheet 
similar wooden structure reinforced with steel tubes | steel stream-line sectioned trough within which the 
formed with forked ends and bolted together. For a | axle rests during flight. The landing shocks are taken 
distance of about 6ft. forward from the stern-| by steel coil springs, and not, as might be thought 
post the framework is covered with three-ply | from Fig. 6, by rubber cord. Four bracing wires 
wood, which thoroughly stiffens up the fuselage at connect the four upper points of attachment of the 


the points where the stresses thrown on to it by the | struts with the apices of the vees. In Fig. 7 one of the | 


tail planes are likely to be most severely felt. From | front strut attachment pieces is shown." 

the forward end of this three-ply covering to a point! Tail.—The elevators are unbalanced. In the 
abreast of the pilot’s seat thé framework is fabric | earlier CIV. Rumpler machine they were balanced, 
covered. Thereafter three-ply wood is again used. | so that as the longitudinal control of the CV machine 
The arched top of the fuselage is formed partly of | is reported to be entirely satisfactory, it would appear 
three-ply and partly of aluminium. The bottom is that unbalanced elevators have been found all that 
entirely of three-ply. The engine cowling is made of | is desirable. The fin area, in view of the side area, 


sheet aluminium held in place by means of turn- | presented in the nose of the machine is regarded as 


buttons. 

Landing Carriage.—The design of the landing 
carz‘age follows the usual vee formation, with the 
upper extremities of the struts placed well apart. 
The struts are of stream-line steel tubing. 


The front 


| hardly sufficient and the deficiency in this respect is 
| suggested to be the cause of the tendency shown by the 
| machinefin flight to get into a spin. The four tail 
| stays are of stream-line steel tubing, the lower pair 
| being serrated to remind the mechanics not to lift 





The fabric has not been removed from the fin, rudder 
or elevators ; but it is believed that the framework 
of these members is formed of welded steel tubing in 
the usual way. The tail skid is illustrated in Fig. 8. 
It is of ash, pivoted at its centre, and sprung at its 
upper end. The lower end is provided with a sheet 
steel shoe of the shape shown. 

Control System.—The controls are arranged in an 
unusual manner, the ordinary transverse rocking 
shaft for the elevators being dispensed with. The 
arrangement used is illustrated in Fig. 9. It consists 
of a longitudinal rocking shaft of steel tubing to 
which a coned portion is welded, and on which a 
double-ended lever for the aileron wires is pinned. 
The vertical control lever is pivoted within the cone- 
shaped portion and is attached at its lower end to the 
cables extending to the upper levers on the elevators. 
The cables from the lower elevator levers are led round 
pulleys situated within the end of the longitudinal 
rocking shaft and are thence taken to the,end of the 
control lever. The aileron cables are led over pulleys 
into the interior of the lower wings, and so up to the 
levers of the ailerons on the upper wings. These 
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levers, as usual in German practice, lie in line with 

the main plane and are accommodated within slots 

cut in the rear edge thereof. The rocking shaft, 
shown in Fig. 9, lies somewhat below the level of the 
fuselage bottom, and is enclosed within a sheet 
aluminium fairimg screwed to the fuselage. The 
rudder bar, Fig. 14, is of welded sheet steel and is 
provided with rubber sleeves and leather straps 
to prevent the pilot’s feet slipping. No provision is 
made for adjusting the distance between the bar and 
the pilot’s seat. 

Armament.—The armament consists of a fixed 

Spandau gun controlled by the pilot and a Para- 

bellum gun mounted on a rotatable ring in the usual 

Way at the observer's cockpit. The pilot’s gun is 

fixed close to the starboard side of the engine and is 
inaceessible during flight. It is eontrolled by a thumb 
lever on the control stick—see Fig. 12—and is fitted 
with the usual‘synchronising gear. An aluminium 
tray with holes-for.ten Verey lights is fixed to the 
fuselage. Provision is made for fitting a bomb 
rack, but no rack was found on the captured 
machine. 
Engine-—-Phe engine is of’ the six-cylinder 260 
horse-power -Mercédés type, but on other Rumpler 
“CV” machines a 240 horse-power Maybach engine 
has been found. - We have already described the first 
named design, and concluded last week a description 
of a slightly larger engine of the second type. The 
radiator is-illystrated in Fig. 10. It is slung, as shown 
in Fig. 5, from the central -cabane .structure. Its 
honeycomb is formed of circular brass tubes expanded 
at their ends into hexagons,. and there sweated 
together. The total radiating surface is 1.5 square 
feet. The shutters regulating the cooling surface 
are operated by cables, one passing over the top of 
the radiator and one exerting a downward pull and 
passing beneath. German pilots have reported that 
these shutters are rarely required except during 
protracted descents. A mercury thermometer is 
used to indicate the temperature of the cooling water 
and is marked in red to show the permissible range, 
which extends from 60 deg. to 85 deg. The radiator 
is regarded as thoroughly satisfactory, but it must 
obstruct the pilot’s view to some extent. 

The oil tank is situated on the port side of the engine 
and is lagged with a thick covering of felt to preserve 
the contents at an equable temperature. The main 
petrol tank has a capacity of 46 gallons, andis arranged 
to serve as a support for the pilot’s seat. An auxiliary 
tank of 13 gallons capacity is fitted between the two 
cockpits. Both tanks work under pressure. The 
initial pressure is obtained by means of hand pumps, 
of which there is one in each cockpit. Once the engine 
is started the pressure is maintained from an auto- 
matically regulated air pump driven off the engine. 
The tanks are made of sheet brass and each is provided 
with a pressure gauge on the dashboard. By means 
of three 3-way cocks the pilot can shut off the 
petrol entirely, run on either of the tanks separately 
or on both simultaneously. The engine throttle 
valve is controlled by the gear shown in Fig. 13. The 
fact that the Mercédés carburetter is situated at the 
rear of the engine permits a direct control of the 
design illustrated to be adopted. 

Miscellaneous——A tachometer working on the 
centrifugal principle and graduated from 0 to 1600 
r.p.m., is driven off the engine crank shaft. 
It is not illuminated and is not marked to show the 
normal speed. The propeller has a diameter of 3150 
mm. and a pitch of 1830 mm. It is secured to the 
crank shaft by eight bolts instead of the usual six. 
The machine is wired internally for wireless and a 
tapping key is fitted close to the observer's right hand. 
The rack for the aerial reel and a sheet steel shelf 
for the wireless dynamo were found in the captured 
machine, but other wireless details were apparently 
absent. The machine carried two cameras, one, a 
particularly large one, being accommodated in the 
fitting illustrated in Fig. 11, comprising a light octa- 
gonal tray A suspended from the floor boards by 
means of elastic shock-absorbers. 








INSTITUTE OF METALS. 
No. II.* 


THERE was a good attendance when the autumn 
meeting was resumed on September 11th, under the 
chairmanship of Prof. H. C. H. Carpenter. 

Mr. T. E. Rooney presented a note describing a 
rapid method of estimating phosphorus in bronzes, 
the use of which it was generally admitted not only 
saved time, the whole process occupying 2} hours, 
but gave good results. 

A paper on “ Grain Growth in Metals,’ by Dr. Z. 
Jeffries, of which we give an abstract below. was, in 
the absence of the author, introduced by Dr. Gulliver, 
and with a note by Mr. D. Hanson, on “ Rapid 
Recrystallisation of Deformed Non-ferrous Metals,” 
formed the subject of a joint discussion. 

“GRAIN GROWTH IN METALS.” 
Grats GROWTH IN THE Souip State. 

Grain growth in metals in the solid state may occur : 

(A) On heating after cold plastic deformation. The term cold 
is here interpreted 4s meaning below the recrystallixation tem- 


perature of the particular metal. 
(B) On heating-a hot-worked or annealed metal to a tempera- 





a 


ture higher than it had been previously heated to, or heating it 
for a longer time at a lower temperature. : 

(C) On heating. compressed metal powder to relatively high 
temperatures, but below the melting point. 

(D) On heating or cooling a metal through an allotropic point, 
which occurs in a temperature region of grain growth and which 
is accompanied by a change in crystal form. 

Grain growth in meta!s may be divided into two classes : 
(a) Normal grain growth, and (b) exaggerated growth. Normal 
grain growth occurs when a metal! is composed of grains or grain 
fragments smaller than the equilibrium size of the grains tinder 
the given conditions, provided that the growth obeys the usual 
laws, namely, that the grains become larger the higher the tem- 
perature and the longer the time of exposure. What is termed 
normal grain growth is brought about by exactly the same laws 
which produce exaggerated grain growth. All metals, however, 
do not show this same increase in grain size with extended expo- 
sure at a given temperature. 

Tt is probable that any metal consisting wholly or largely of 
grains of a single component will result in a single grain if 
suificient time be given at a temperature slightly below that of 
melting. After revrystallisation the grain size contrast is 
usually slight and growth is consequently slow ; grain size eon- 
trast at first increases as growth proceeds, but a maximum is 
reached after which a decrease is noted. 
In 1912 Sauveur made the important discovery that the grain 
size of low carbon steel when heated after cold deformation was 
to a great extent dependent upon the degree of strain or defor- 
mation. He announced the “‘ critical strain ’’ hypothesis, which 
postulated that when low carbon steel was plastically deformed 
a certain amount and then annealed, coarse grains would develop, 
whereas if the amount of strain had been either more or less than 
the proper amount, coarse grains would not develop on annealing. 
Professor Sauveur’s experiments were largely carried out at one 
temperature, namely, 650 deg. Cent. Sherry’s work along this 
line confirms Sauveur’s hypothesis, and adds the generality that 
when a cold plastically deformed metal is annealed under certain 
conditions its grain size is smaller the greater its previous 
deformation. 


GENERAL Laws or Grain GROWTH. 


1. The attacking power of a grain increases directly with its 
size. Grain size contrast will therefore favour grain growth. 
2. The velocity of grain growth increases as the temperature 
increases. 
3. A grain which has been deformed below its recrystallisation 
temperature no longer acts as a unit as regards grain growth, 
but acts as if it had been disintegrated into fragments smaller 
than the initial grain, and these become still smaller as the degree 


creases, and as the grain size prior to deformation decreases. 


ture, be able to coalesce to form one larger grain, but may both be 
adjacent grain larger than themselves. 


tion temperatures produces different degrees of strain in different 


to any kind of deformation never disappear ; but the centres or 


perature, and hence coarsening by germination is defeated unless 
a temperature gradient obtains, or the metal is non-homogeneous. 


produce exaggerated grain growth, according to the germinative 
hypothesis. 


temperature gradient, which maintains one part of the metal 


perature is raised quickly to a point which will permit growth 
simultaneously in all parts of the briquette a fine grained 
structure results, even though the temperature gradient may 
have been greater than in the previous example. 


view of the author that grain growth took place by 
boundary migration. Mr. Hanson’s note, although 
dealing with what was admittedly preliminary work, 
raised a peint of considerable industrial importance. 

Dr. Rosenhain thought the lack of precise defini- 
tion was of little importance for the purpose Dr. 
Jeffries had. in view. There was no question of 
surface effect as Dr. Gulliver had suggested. Some 
of the results stated by Dr. Jeffries had been in- 
cluded in a paper by Dr. Ewing and himself, which 
was published in 1900. ~ Observations on cast metal 
did not support the theory of grain growth on anneal- 


ing. 

Mr. Cosmo Johns. expressed the opinion that the 
amorphous’ theory explained the new facts; and Prof. 
Carpenter, in. concluding the discussion, drew 
attention to the large amount of work which had been 
recently carried out in the United States on 
grain growth problems. 

A paper was presented by Mr. F. Johnson on “ The 
Influence of Impurities on the Mechanical Properties 
of Admiralty Gun-metal,’ of which an abstract 
follows :— 

“IMPURITIES IN GUN METAL.” 


The literature of the subject contains little information 
concerning the ascertained results of adding other metals to 
Admiralty gun-metal. The influence of lead has received most 
attention. Sofaras the author has searched, no attempt appears 
to have been made to make up alloys of Admiralty gun-metal 
composition from pure metals under standardised conditions, 
and to aseertain the alteration in mechanical properties, which 
may be brought about by the addition of other metals. This 
is what the author, under adverse conditions as regards time, 
material, and assistance, has attempted to do. His tests lead 
him to conclude that :-— 

i, From the point of view of mechanical properties, the 
results given by arsenic and antimony are not in accord with 
the views of other metallurgists that these ingredients are 
injurious. 

2. Nickel has a decidedly beneficial effect. 1t improves the 
mechanical properties of cast and annealed specimens, and the 
improvement extends to a greater proportion of ingot than in 


of deformation increases, as the temperature of deformation de-] any other case. 


3. Lead does not appear seriously to affect the mechanical 


4. Two small adjacent grains or adjacent fragments of a| properties, although it is possible the resistance to shock is 
deformed grain may not, in a given time, and at a given tempera- | jessened. 


4. Iron has a beneficial influence on mechanical properties, 


absorbed at the same temperature, and in the same time, by an | yield point, tensile stress, and elongation all being raised. Its 
. : : effect on pouring qualities is bad, but much improvement is 
5. Any process of deforming metals below their recrystallisa- | effected in this respect by the addition of a trace of aluminium. 


5. The influence of manganese is bad in every way, the 


parts of the metal. These differences in degree of strain may be | mechanical properties being adversely affected and the pouring 
called strain gradients. In the true sense the strain gradients due qualities also. The surfaces of the castings were bad. 


6. The annealing treatment goes far towards eliminating ill- 


points of equal strain become so close together that their number | effects produced by undesirable additions, notably aluminium 
in a given volume is equal to, or greater, than the number of | andsilicon, The general improvement brought about by anneal- 
grains in the same volume in equilibrium at the annealing tem- ing is remarkable. 


Mr. J. 8S. Primrose said the work was in continua- 


6. A strain gradient in the metal produces a recrystallisation tion of that in progress at Mesars. Weirs in 1914. 
gradient, and this, under proper temperature conditions, will Mr. Jot eet ee very clearly cn denmeiniinien 

r. Johnson ji é J 5 
} change produced in the metal by annealing at suit- 
7. If a metal undergoes any marked change in grain size at a] able temperatures. The statement as to the effect of 
certain temperature, or within a certain temperature range, a aluminium as revealed in the eu toid after eal. 
above this certain temperature and other parts below, may pro-] ing justified the average foundryman’s dread of 
duce coarse grained structures. On the other hand, if the tem- introducing aluminium into gun-metal. 


Mr. Murray was able to support the author's 


conclusion as to the effect of arsenic. He had found 
that small percentages of this material, up to 0.3 or 0.4 
8. The higher the germinative temperature the quicker will | jn the original copper, were very beneficial in the manu- 


higher the germinative temperature. 


gerated grain growth at the germinative temperature. 


grain size. 


the temperature. 


the particles of each constituent interfere with the coalescence 


growt!) at a constant temperature. 


dealt with the changes in the dimensions of crystal 
grains of metals subjected to various treatments. 


section. These changes took place when the worked 
metal had a temperature above a certain minimum, 
and when it underwent an alteration of crystal form. 


between 35 and 45 per cent. of the absolute melting 
temperature, the precise temperature depending upon 
the previous history of the metal, a greatly strained 
material having a lower temperature of recrystalli- 
sation than a slightly strained metal. The author laid 
down certain general laws governing grain growth, 
these laws depending on size of grain, temperature 
and other factors. The author quoted in the paper 
evidence from the experimental work of himself 
and others in support of some of these laws, and gave 
an example of exaggerated growth in which the 
germinative temperature was raised by the presence 
of impurities to the melting point, a most important 
result, closely connected with the problem of brittle- 
ness. As regards the process of grain growth, Dr. 
Jeffries inclined to the view that it took place by 
boundary migration in a piecemeal manner. To 
account for the change of orientation, which is the 
outward sign of grain growth, the author had recourse 
to the familiar amorphous theory. Lhe paper, while 
possessing many merits, had defects which should not 
pass unnoticed. The most serious: was, perhaps, 
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the lack of precise definition. He agreed with the 


9. Initially, fine grains or small grain fragments favour exag- 


10. The rate of heating a metal through the germinative 
temperature range will determine to a large extent the resulting 


11. The time required for recrystallisation is less the higher 


12. The temperature range within which a sudden increasé in 
the velocity of grain growth takes place on heating can be raised 
by foreign substances which act as mechanical obstructions to 
coalescence. In alloys composed of more than one constituent 


of the particles of the other. Equal resistance to grain growth of 
all parts of a metal may produce exaggerated grain growth if a 


temperature gradient is maintained under the proper conditions. 
Unequal resistance to grain growth may cause’ exaggerated 


Dr. Gulliver said that the paper by Dr. Jeffries 


The standard of measurement adopted was the 
number of grains visible per square millimetre of 


The lowest temperature of recrystallisation was 


large grains develop, and the grains will usually be larger the facture of Admi alty gun-metal castings particularly 
os mur ? » 


in improving the elongation, which was a special 
criterion of soundness. It would add to the interest 
of the paper if micro-photographs could be included 
before the paper was printed in the “‘ Transactions.” 
Mr. J. Hamilton Gibson, speaking from the stand- 
point of a mechanical engineer, commented on the 
somewhat free use made of Admiralty gun-metal 
for hull work in warship construction in situations 
where cast iron or the commonest brass would do 
equally well. An investigation of the effect of im- 
purities in improving the’mechanical properties of the 
material or simplifying the heat treatment was a 
step in the right direction. 

Mr. Archbutt said he was able, from experimental 
work carried out by his firm, to verify the statement 
as to the beneficial effect of small percentages of 
arsenic. 

Mr. William Ramsay (Messrs. Cammell Laird), in 
a written communication, expressed the opinion, as 
the result of research work, that slightly lower per- 
centages of tin and zinc—Sn 9.2 and Zn 1.0—gave 
better mechanical properties, and suppressed the 
delta eutectoid to a remarkable extent. He had 
obtained two samples of this material which had been 
extruded from heavy castings during solidification. 
bThe colour varied in different samples from pale 
yellow to steel white. The analysis of the former 
showed Cu 62.85 per cent., Sn 26.95 per cent., Zn 
3.66 per cent., and lead 6.59 per cent. The normal 
composition was Cu 86.87, Sn 8.68, Zn 3.93, lead 
0.52 per cent. and a trace of iron. The composition 
of the steel white sample was Cu 52.43 per cent., 
Sn 30.12, Zn 8.2, and lead 9.18 per cent., the analysis 
of the normal alloy in this instance being approxi- 
mately 88.10 of copper. The extraordinary con- 
centration of the lead in the eutectoid structure 
was very suggestive, and it would almost appear 
that the tin and lead had combined to form an alloy 
which had sweated out. Some light was thus thrown 
on the objection to lead in gun-metal which, in his 
opinion, was well-founded, as even the inclusion of 
0.5 per cent. had been found to reduce materially 
the tensile strength: When the eutectoid was 
confined to isolated masses in the nucleus of tho 
crystals no great harm was done; but where it formed 





veins or boundaries between the grains it was .a 
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source of weakness. It was rather a question of 
quantity than of physical condition, which the 
author appeared to think was the determining factor. 
The cffect of arsenic up to 0.2 per cent. appeared 
to be good. In his own works excellent results had 
always been obtained for fire-box copper. It was 
doubtful if the small amount of phosphorus used had 
anything but a refining effect, and it appeared to 
throw off the zine as fume. Antimony reduced the 
tensile strength and elongation, and there was, there- 
fore, an Objection to scrap containing white metal. 
The addition of iron~2nd nickel appeared to be 
bencficial as regarded tensile strength, but this 
branch of the subject required more study before any 
definite statement could. be made. The annealing 
of gun-metal castings might be practical, and under 
certain circumstances desirable, but the hardness 
and elastic limit would be reduced to such an extent 
that it might be objectionable for some purposes, as, 
for example, valves and valve seats in which there 
would be set up a tendency to distortion. In any 
case, the difficulty of annealing large castings up to 
three tons in weight was apparent, and had to be 
compensated for by siow cooling in the mould. The 
weak points of the author’s work were the small 
scale of the experiments and the absence of 
temperature records. A research of this character 
must be carried out on a commercial scale to be 
convincing. 

In his reply to the discussion, Mr. Johnson prornised 
to include the photographs of the microstructure in the 
“Transactions.”” The suggestion that elongation must 
be regarded as a criterion of soundness could only be 
adopted with the reservation that the rate of cooling 
also had great influence on that characteristic. 
It was quite possible to obtain a sound casting with 
low elongation owing to rapid cooling during and 
froin solidification. 

Before the concluding session of the meeting, Dr. 

Dr. R. Seligman and Dr. P. Williams presented a 
short paper dealing with a peculiar case of disintegra- 
tion of a copper aluminium alloy. 

Mr. L. Rhead raised the question as to whether the 
disintegration was due to the presence of sodium, 
which, in his experience, had had that effect. 

Prof. Carpenter did not think the explanation 
given by the author could be accepted, and Mr. Hanson 
expressed a similar opinion. Copper was, he said, 
soluble in aluminium to the extent of about 5 per 
cent., and although perhaps under normal conditions 
not much over 2 per cent. would be dissolved, 
by the time the alloy was drawn down to wire the 
heat treatment would cause all or nearly all the copper 
to dissolve. 


** ANNEALING ALUMINIUM.” 


A paper by Mr. R. J. Anderson, on ‘* Annealing 
Cold Rolled Aluminium Sheet by Abbreviated Expo- 
sures at Various Temperatures,’ was presented by Dr. 
Seligman, who said :—Anderson has recently published 
a number of papers dealing with the annealing of 
aluminium sheet. In his researches he uses three 
tests, namely—(1) the Erichsen test ; (2) the Shore 
scleroscope ; (3) the micrograph. The Erichsen test 
consists of pressing a cup-shaped depression into the 
sheet until rupture occurs and then measuring the 
depth of the indentation. Anderson points out 
that this test gives evidence, from the appearance 
of the ruptured sample, of the grain size, as well as 
of how a sample of metal is likely to behave in the 
draw press. The Shore figure, which Anderson 
gives for hard rolled sheet is 15, and for dead soft 
metal it is 4-5. In fact, Anderson describes annealed 
aluminium as that which has a Shore scleroscope 
hardness number of 4-5. The main thesis of all 
this work is that the present annealing practice which 
he gives as “‘ exposure to a temperature of 370 deg. 
Cent. for 24 hours” results in over-annéaling, with 
consequent excessive grain growth. 

Anderson appears to have started his experiments 
with a batch of 18 gauge metal which had given bad 
results in the draw press yielding 30 per cent. of wasters. 
The sheet had been cold rolled from jin. to 18 gauge, 
and had then been annealed for 24 hours at 370 deg. 
Cent. The Erichsen test gave indentations which were 
10.7 mm. deep whilst the domes were rough. A 
number of experiments were made to determine the 
correct annealing conditions for sheet on which this 
amount of cold work had been performed. Keeping 
the annealing time constant (two hours), but varying 
the temperature, Anderson found that a temperature 
of 300 deg. Cent. reduced the Shore hardness to 4.5, 
whilst the domes remained smooth. Lower tempera- 
tures failed to reduce the hardness adequately, 
whilst higher temperatures caused roughening of the 
domes owing to excessive grain growth. 

Further series of experiments were made in which 
the temperature was maintained at 200 deg., 300 deg., 
and 400 deg. respectively, whilst the time of exposure 
was varied. At 200 deg. 150 minutes’ exposure failed 
to reduce the Shore hardness below 8. At 300 deg. 
Cent. the “‘ Shore ’’ value fell to 5 after 40 minutes’ 
exposure, and satisfactory results in the Erichsen 
machine were obtained when the exposure was pro- 
longed’ ‘at. this temperature. After 180 minutes 
coarsening of the grain appeared to set in. At 400 
deg. five minutes ‘sufficed to reduce the hardness to 
5, and after this exposure the grain size still appeared 
satisfactory. Thirty minutes’ exposure, however, 
sufficed to bring about excessive grain growth. 





Finally, mill experiments were made. 200 blanks of 
22 gauge metal were annealed for three minutes at 
475, in which they were drawn in a press with only 
one waster. Anderson concludes that ‘‘ hard-worked 
aluminium may be put into good condition for drawing 
by relatively short annealing at moderate temperatures. 
Long exposures are unnecessary, cause loss of fuel 
and deterioration of the sheet. He hopes that it 
may be possible, therefore, to introduce a continuous 
annealing furnace. 

One of Anderson’s main objects appears to have 
been ‘‘ to fix the softening range of the metal for a 
given deformation, i.e. percentage reduction.””. From 
the large number of tables given one or two salient 
features may be cited. Anderson shows that by 
reducing 3 gauge metal to 8 gauge, that is to 
say, with a reduction of 47 per cent., the ‘‘ Shore ”’ 
number is increased from five to 12.5. Further 
reduction to 10 gauge brings the number to 14, 
or within one of the maximum of 15. The remaining 
figures do not clearly indicate the gradual lowering 
of the annealing temperature with progressive 
deformation, because the intervals employed seem 
to have been excessive. From 10 gauge to 18 gauge, 
that is to say, a reduction of 82 per cent., 60 minutes’ 
exposure to 300 deg. Cent. seems to have been neces- 
sary to reduce the scleroscope hardness number to 
five, but with 20 gauge and onwards 20 minutes’ 
exposure to the same temperature sufficed. In 
one of his papers Anderson shows a series of micro- 
sections to illustrate the fact that although the metal 
may be dead soft after annealing, it may yct show 
little or no crystalline structure, whilst other plates 
show the influence of the extent of deformation on 
grain growth. In explanation Anderson uses the 
following wording; ‘‘The mechanical softening 
brought about by heating strained metal is probably 
due to an undescribed change in the amorphous metal 
enclosing the remaining grain fragments, or to a 
continued absorption of the amorphous metal by these 
fragments, or possibly both.” He also concludes that 
“the laws for annealing aluminium are in their 
general aspects the same as for other metals.” Alumin- 
ium, however, exhibits a certain sluggishness, and it 
requires relatively higher temperatures or longer 
times. 

Dr. McGuire, speaking from considerable experience 
of the manufacture of sheet aluminium, was surprised 
that annealing for a period of from 18 to 24 hours 
should have been accepted anywhere as proper 
practice, Perhaps American annealing furnaces were 
larger and the mass of metal treated much greater. 
Certainly long annealing of the character referred to 
in the paper would not be accepted as good practice 
in England. He had experience of the Erichsen 
test and had brought down samples of material so 
tested for the inspection of members. The point 
these specimens illustrated was that excessive grain 
size set up inter-crystalline weakness. The faulty 
heat treatment of aluminium during the spinning and 
drawing operation was often responsible for defects, 
the blame for which was attributed to the original 
manufacturers. The Erichsen test gave clear proof 
of this assertion, and the machine was a valuable 
addition to the works equipment. The values 
obtained were more reliable than those given by the 
scleroscope. 

Dr. Seligman also commented on the need of im- 
pressing upon spinners and consumers the danger of 
over-annealing. Incorrect heat treatment was mainly 
responsible for a large percentage of the trouble which 
had been experienced. The difficulty with high 
capacity furnaces and large masses of metal was to 
ensure that the material as a whole was subjected 
to the correct temperature, and for this reason the 
attempt to conduct continuous annealing in large 
furnaces appeared to be associated with considerable 
risks. 

Dr. Rosenhain regretted that he was unable as he 
had hoped to speak freely on the interesting subject 
of blistering in aluminium sheet. He was, however, 
able to say that it was essentially a question of the 
metal and had nothing whatever to do with the 
annealing process. The difficulty of continuous 
annealing which had been raised by Dr. Seligman 
had now been overcome, but it was by no means 
certain that, from the commercial standpoint, the 
continuous process was an advantage owing to the 
high costs. The most economical method of working 
with a furnace which had to be raised to a higher 
temperature than that to which it was desired to 
heat a mass of metal, was to allow the furnace to 
cool down gradually to the right temperature. 
He agreed that the scleroscope was not a satisfactory 
test for sheet metal. 

Dr. C. H. Desch said that blistering was generally 
associated with the presence of dross, an opinion 
which was subsequently confirmed by Dr. Seligman. 
The latter added that the contained gases were 
generally nitrogen or hydrogen, and the effect of 
high annealing temperatures was to keep the metal 
sufficiently soft to allow the expanding gases to raise 
the surface of the metal. 

The last paper to be discussed’was that by Mr. F. 
Johnson dealing with an investigation of the alloys 
of copper and zinc. 

Prof. Thos. Turner complained that the manner in 
which the author had put forward his conclusions 
suggested that the results achieved by previous 
workers in the same field could not be accepted. As 





one of those workers, he dissented from that. view, 
which was not warranted by the conditions under 
which the work was conducted, however creditable 
it might be to the students of the Technical School 
who had carried out the investigation in their spare 
time. 

Mr. Haughton, who referred to work on alloys rich 
in zinc, which had been carried out: at. the N.P.L., said 
he had plotted results against those of Prof. Turner 
and Mr. Murray, and the agréement obtained was 
quite extraordinary, when it was borne’in mind that 
the specimens used in the Turner experiments were 
sand cast, and those of the National Physical Labora- 
tory chill cast. The comparison supported the 
accuracy of the Turner and Murray results against 
those brought forward by Mr. Johnson, although 
the tensile figures given by the last. named were in 
good agreement with those of the National Physical 
Laboratory. 

Mr. Ellis, who said he had experimented with alloys 
containing between 55 and 100 per cent. copper, had 
found that with chill castings his Brinell figures agreed 
with those of Mr. Johnson for the specimens contain- 
ing from 70 to 100 per cent. copper. These experi- 
ments were made with chill cast specimens, and showed 
scarcely any change from a hardness figure of 40 
over the whole range. In the case of tensile tests the 
tendency was upwards to 80-per cent. copper and then 
downwards. For the 70 per cent. alloy an elongation 
figure of 6 had been obtained in many instances. 

Mr. Johnson said it was not desired in any way to 
cast any reflection on the earlier work of Prof. 
Turner and Mr. Murray. He regretted that any such 
reading of his paper should have been made. The 
main object of the work was to indicate results 
which might be obtained under works conditions. 
It was difficult to understand why after annealing 
the hardness figures of these alloys should come down 
and then after further annealing show a higher value. 

The President, in concluding the discussion, 
commented on the great importance of copper- 
zine alloys under present conditions, and the need for 
further work in connection with the mechanical pro- 
perties. 

In moving that the other paper on the agenda, 
that by Captain A. E. Plant, on “‘ The Use of Liquid 
Fuel in the Foundry,” should be taken as read, the 
President said that the author was on active service 
with the Army. Captain Plant had been led by war 
conditions to utilise what would otherwise have been 
waste products as fuel, and for a period of 24 years 
these had been his source of supply. The author, by 
carrying out his melting with materials obtained in 
the vicinity of the shop of which he was in charge, 
had saved many thousands of pounds. It was a 
most creditable achievement, and they were pleased 
to have brought before them what had been done by 
a@ member on active service. 








PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Iron Trade Short of Labour. 


THERE is a serious shortage of labour at the 
ironworks and the execution of war orders is being delayed 
not a little in consequence. Many mills fall a long way 
short of the three shifts per day. It is generally agreed 
that only the return of a large number of men from the 
Army can enable the situation to be dealt with adequately, 
and so far there is no sign of any relief in this respect. 
A considerable proportion of current business in bar iron 
is at special prices, the iron being sold as being peculiarly 
adapted to.specified purposes. Nominally the maximum 
prices previously prevailing obtain, but in practice they 
are applied to a certain range of transactions only. Nut 
and bolt bars fetch from £15 5s. to £15 15s. net delivered 
in the district. There is an unabated demand for small 
sizes. Probably three-fourths of the output of small 
rounds, squares, flats and sections is on behalfe of the 
Government departments, and only the unclaimed balance 
is distributed amongst ordinary trade customers. The 
basis price continues at £17 10s. per ton. Recent efforts 
on the part of the authorities to speed up shipbuilding 
have led to increased pressure for best bars, and every kind 
of material which can be made usé of in the yards. Makers 
of marked bars are able to do nothing practically for any 
buyer who is not on controlled work. 


Sheets and Puddled Bars. 


The sheet mills remain engaged up to existing 
capacity, but output is cramped. Makers are charging 
a substantial premium to the ordinary buyer, but this 
action is really intended to be prohibitive of business, 
since makers are unable to execute orders. Official sales 
are made at £17 for doubles, f.o.t. at makers’ works, 
but subject to any advance that may be sanctioned by the 
Ministry of Munitions later on, if such advance is retro- 
spective. There is an increasing flow of orders for black 
corrugated sheets to supply hutments for the American 
troops. Merchants are unable to afford anything like 
their usual assistance to customers owing to the absorption 
of output by the Control. The strip mills are constantly 
seeking supplies of raw material, since the tube makers 
themselves have some large contracts on hand, mainly 
for the needs of the Government services. Quotations 
keep at £15 5s., though makers hope ‘the. figure will soon 
be changed to £16 5s. The scarcity of puddled bars 
continues, largely owing to the more profitable trade which 
can be done in finished material. Pricés stand at £11,.10s. to 
£12 per‘ton. Throughout the whole manufactured iron 
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trade of the district the precariousness of the coal supply 
is this week a matter of great anxiety. At many large iron- 
works it has not yet been possible to resume double 
shifts. 
Pig Iron Trade. 
In pig iron and in forge qualities an easier tone 
rules. This is attributed mainly to the reduced ‘consump- 
tion of the forges owing to labour depletion. It is reported 
that Northampton forge iron is being offered at an abate- 
ment of 6d. or more off the maximum price of 95s. net at 
makers’ works. On the other hand, both forge and 
foundry iron of low sulphur content has lately been sold 
at 2s. 6d. above the standard under permission of the 
Ministry of Munitions.» There is such a dearth of foundry 
iron that the extra @mourt is conceded by consumers 
anxious to secure supplies, but there is much less readiness 
to pay the addition for forge iron. Pig iron makers are 
hampered by the scarcity and low quality of fuel, and 
are thankful for the moment for any relief from pressure 
by customers. The extreme shortage of labour at the 
blast-furnaces is causing anxiety allround. There is still 
talk of an increased subsidy to meet the cost of fuel. 


The Steel Trade. 


Whilst some departments of-the steel market have 
become a little easier for the consumer, as far as supplies are 
concerned, there is great-complaint of lower deliveries of 
diseard billets, half rounds, and other miscellaneous 
material, Merchants complain a good deal at the existing 
state of things. It is reported on Change this week in 
Birmingham that in some other parts of the kingdom, 
particularly in the North, some of the big works are experi- 
encing such a dearth of man-power that they are actually 
unable to roll the steel they are melting. Ingots, it is 
said, are being put into stock, notwithstanding that de- 
liveries of finished material are badly in arrear. Happily, 
things have not quite reached so bad a pass as this locally. 
In structural steel the general report of makers is that 
they have nothing to sell. There is an increased pressure 
for war material, with the exception of bar wire. 
This last is not so much in request as formerly, though the 
Government is still practically monopolising the wire 
production of the district. All business in wire rods is 
done at the recently fixed limit of £21 and in finished wire 
at £24. 


Serap. 

The demand for scrap is active. Business in 
cast scrap has, it is understood here, been held up in the 
North, merchants protesting that the official price is 
unremunerative, but there is no such check in this district. 


Tin-plates. 


A further’ fall in tin has involved another 
reduction in the basic price of tin-plates to that which I 
announced last week. The new price is 32s. 6d. net at 
works. It is almost impossible to obtain quotations, 
however, works being full up to the end of the year. 


Working Hours at Birmingham Works. 


A proposal has been made with a view to an 
economy of fuel and lighting in works in the Birmingham 
district that the pre-breakfast working time should be 
dispensed with. Inquiries show that many manufacturers 
are entirely in favour of paying the same rate for a fifty- 
hour week as is now paid for a fifty-three-hour week, 
providing that an undertaking is given by the accredited 
representatives of the workpeople that the output of work 
shall be maintained. The demand of many trade unions 
is that a forty-eight-hours week shall be instituted, but 
the present proposal is only for a shortening of hours to 
fifty. Opposition may be expected, particularly in the 
very heavy industries, where it. is urged that continuous 
working from 7.30 until 12 or 12.30 involves too great a 
physical strain. In cases where workpeople live con- 
siderable distances from the factories, it is said to be too 
much to expect them to undertake a long run of work 
immediately on their arrival. It is, however, admitted 
that, generally speaking, the amount of work—as distinct 
from piece-work—done before breakfast does not afford 
favourable comparison with that during the rest of the 
day. 








LANCASHIRE. 


(From our own Correspondents.) 


° MAancHESTER, Thursday. 
Iron, Steel, and Metals. ; 


THE general condition of the iron and steel 
markets does not show any definite change yet ; but the 
progress of the war is causing people to consider more 
closely what is likely to happen when military operations 
are over. One needs to remember that at the present 
moment the war is the mainstay of the whole iron and steel 
trade of the world. Outside the war demand theré is 
practically no business, which, of course, means that the 
support of the trade will have to be shifted from war 
industries to peace industries, and the process may be 
quite painful. One does not mean that the peace indus- 
tries are incapable of supporting the greatly increased weight 
of the trade, but that the readjustment will take time. 


Metals. 

The position of the metal market is practically 
unaltered, and prices have been steady. The American 
output is still on the increase, but the demands for war 
purposes are larger than was at one time anticipated, and 
ordinary private consumers are said to be rather restricted 
in their supplies. The quotation for best selected ingot 
copper here remains between £131 and £135 per ton, and 
for strong sheet copper at £161. Copper wire, Is. 5}d. 

Ib.; solid drawn copper tubes, 1s. 84d.; brass tubes, ls. 53d.; 
condenser tubes, ls. 7}d.; sheet brass, 1s. 44d.; and brass 
wire, Is. 33d. The demand here for old metals seems to 
have slackened off a little, but dealers stil] ask the same 
prices, Those for gun-metal scrap range from £183 to 
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brass can be bought at £91 to £92. The fall in tin con- 
tinued to a certain extent last week, but the market seems 
to be getting steadier, and may settle round about £340 
per ton. There was a great reluctance to buy while the 
market was so uncertain, and hence some necessary 
purchases had been delayed, but the tendency just now is 
to come in again. The enormous American demand is a 
factor which may support the market, but it must con- 
stantly be remembered that the metal is still extravagantly 
dear, and that there is a big margin for a further fall. 


Scrap. 
The position of the market for scrap in this 
district is still very unsatisfactory, and one fears that if the 
deadlock continues much longer there will result a very 
serious shortage of material, not only for the ironfounders 
but also for the consumers of heavy wrought scrap. It is 
possible that by cutting out a)l other trade the war indus- 
triescan be kept supplied with material ; but it is unpleasant 
to feel that those industries which are actually earning 
money, as contrasted with those which are engaged merely 
in wasting it—of course, from an economic point of view— 
should be curtailed and threatened with stoppage simply 
because of a foolish disagreement as to the proper price of 
— The usual business of buying old plant and 
machinery, upon which a very large supply of scrap 
depends, is held up for the present throughout the district, 
for merchants and dealers have their hands tied, and cannot 
safely work in the usual’ way. There has been a good 
demand for heavy wrought scrap at the maximum price 
this week, but the supply is not satisfactory. As to the 
better classes of cast scrap there is nothing being done now, 
and one hears very little about heavy steel melting scrap. 
The price of this latter has not been put down under the new 
order, but the time has arrived—and indeed had arrived 
months ago—when the price should be raised so as to 
encourage distribution. 
Pig Iron. 

The actual supply of foundry iron is no better 
than it was last week. Some small lots of Derbyshire 
No. 3 can be bought under an A certificate at 98s. 8d. per 
ton delivered here, including a merchant’s profit, and a 
little North Staffordshire iron is available at 102s. 6d. from 
furnace agents, but this price, of course, does not include 
any merchant’s profit. Sellers of these foundry irons are 
in no mood to make contracts over any length of time, as 
it is now more convenient to make frequent small sales, so 
as to avoid as much as possible the grumbling over delayed 
deliveries. There is no probability of any decline in values 
for another six months, and hence no inducement to fix up 
business at these prices for that period. Scotch foundry 
iron is not now offered, except for special work. 


Finished Material. 


One hears again rumours of a better supply of 
finished steel, and it is possible that the demand for ship- 
building material from the Navy is now lessening as a result 
ot the increased relative naval strength of the Allies ; but 
any shipbuilding iron and steel which can be spared by the 
Navy will probably be wanted in the yards devoted to 
merchant shipping construction. At any rate one cannot 
find in this centre any abundance of either finished steel 
or finished iron. 


Strike in the Cotton Trade. 


It is most deplorable that at this particular period 
the great textile industry of Lancashire should be brought 
to a complete standstill by the ill-advised action of the 
operatives. It is estimated that some 300,000 persons, 
who would otherwise have been profitably employed, 
are now idle, while 60,000,000 spindles are stopped for an 
indefinite period, when arbitration might have been given 
a chance to settle the points in dispute. ‘The trouble 
arose originally out of the decision of the Cotton Control 
Board to abolish the rotation system of unemployment, 
a system which the millowners said was being abused by 
the workpeople, many of whom would rather “ play ” 
than work. It is not now a question of the rotation system 
but of pay. The operatives demand payment for the 
time “ played off’ during each week ; but the Government 
cannot agree to the jntroduction of such a system. The 
present agreed rates of wages are in force until December 
7th, and quite naturally the employers insist that the 
workp*ople should stand by the agreement. The state of 
the cotton spinning industry is at present quite abnormal, 
and although the Government takes four-fifths of the 
profits of the millowners, the latter are known to be doing 
very well, and when the period of revision comes round 
an increase of wages can be safely counted upon. Only 
as recently as May last the operatives succeeded in obtain- 
ing an advance of wages of 25 per cent. ; but against this 
there was a reduction in the number of working hours. 
It is only another deplorable instance of the rank and file 
of the trade unions acting in direct opposition to the 
agreements made on their behalf by their accredited 
representatives, and is a blot on the good name and loyalty 
which Lancashire workpeople have, up to now, generally 
earned for themselves. It is to be hoped that, as fully 
expected, better counsels will prevail before the week is out, 
and that the effects of the strike will not be felt in the 
splendid work which our air forces are carrying out on 
the Western Front. In this branch of the war a shortage 
of aeroplane fabric would be quite as serious as a shortage 
of engines. 
BaRrrow-In-FurNEss, Thursday. 

Hematites. . 


The activity in the hematite pig iron trade of the 
North Lancashire and Cumberland district is well main- 
tained, and with thirty furnaces in blast, a good solid 
output of iron is being made. The whole of this iron is 
going into prompt use, and users are pressing for heavier 
d liveries. So far as loca] users are concerned, a big 
tonnage is necessary to satisfy the wants of stee] makers 
at Barrow and Workington, besides smaller users. Those 
smelters who make for the outside market wholly are 
sending their iron to various parts of the country on a 
rationing system that has worked very well. In various 


parts of the district there are furnaces almost ready to be 
put into operation, and they would have been now actively 
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Raw material is not over-plentiful, and labour is scareg 
all round, and) these are the causes of the difficulties that 
have to be, faced. In the meantime, smelters are doj 
their best to keep their customers going. Prices arg 
steady at full rnlaximum rates. 


Iron Ore. 


The demand for iron ore is very brisk and there 
is a busy state of things at the mines all through tho digs. 
trict. The demand for foreign ore is steady and supplies 
are coming to hand with some regularity. 


Steel. 

There are no new features to record in the stee] 
trade. The mills at Barrow and Workington are fully 
employed, so far as the supply of labour will permit, and 
good outputs are being maintained. The demand for 
billets is brisk at £10 7s. 6d. to £11 per ton, and other semi. 
products are in pressing request. For steel shipbuilding 
material there is an active demand all round, with ship 
plates at £11 10s. per ton and boiler plates at £12 10s. per 
ton. Rails are quiet, heavy sections being at £10 17s. 6d, 
to £11 per ton, light rails at £14 to £16,and heavy tram 
rails at £14 to £15 per ton. Shipbuilders and engineers 
are as busy as they possibly can be. 


Fuel. 

For steam coal the demand is brisk, and the 
quotation remains at 32s. 6d. to 33s. 6d. per ton. House 
coal is at 34s. to 43s. 4d. per ton, delivered, and in short 
supply. East Coast coke is quoted at 39s. to 41s. 9d. per 
ton, delivered, and Lancashire cokes at 37s. 6d. per ton 
delivered. 








SHEFFIELD. 


(From our own Correspondent.) 
The General Outlook. 


Accorprne to rather persistent reports the 
Government will take measures very shortly for releasing 
more commercial steel for the purposes of general trade, 
If such reports are well founded their fulfilment will give 
very great satisfaction in this district, where, in spite of 
the fact that there is steel to spare, the volume of ordinary 
trade is daily diminishing. The landing of the large 
American armies is bringing a great amount of work to 
Sheffield, particularly in the way of saws and all kinds of 
small tools, excavating implements, barrows, and 
machinery of one kind or another, besides large quantities 
of cutlery, hospital requirements, and so on. Where 
patches of slackness develop, it is often the case that 
the balance is restored by the Army people withdrawing 
more of the men for the fighting services, and it is perhaps 
due to that phase of the situation that building extensions 
are rather tailing off just now. Viewed generally, the 
position is that, notwithstanding the splendid service 
Sheffield manufacturers have rendered to the whole of the 
Allies in the supply of war material and accessories, the 
output of the district is capable at any moment, with a 
little readjustment of the labour supply, and freer facilities 
for the installation of certain kinds of plant and machinery, 
of further great expansion. There is any amount of 
reserve power here yet. Instead of being exhausted by 
four years of war demands, the district is in a position to 
meet greater emergencies than have yet arisen. In fact, in 
some directions the efforts of manufacturers have run 
beyond the Government’s needs. 


Boys and Apprenticeship. 


There seems to be a wave of interest in the welfare 
of boys in the ranks of page” Esa. over this and other 
steel centres, and I believe t much abiding good will 
result. A few months ago, a Juvenile Employment 
Committee was formed in Sheffield, and in addition to 
dealing in a general way with the subject, this Committee 
has taken into consideration the question of apprenticeship, 
and its report will shortly be submitted, it is understood. 
The attitude the members of the Committee appear to take 
up is that the old system has broken down beyond repair, 
and what is needed is a new scheme upon lines suggested 
by the experience of the past. It realises that some 
system of apprenticeship is required, and what it suggests 
is that in skilled trades boys should serve five years from 
the age of fourteen, under a mutual agreement, stating 
definitely what shall be taught, and, if necessary, laying 
down @ curriculum for each year. Wages, it thinks, should 
be made more attractive. For instance, at the age of 
eighteen—one year from the termination of the agreement 
—they should be more nearly equal to the standard rates 
for men. It is further suggested that boys who remain at 
secondary or technical schools until the age of sixteen 
years should have a commencing wage equal with that 
received by boys of the same age who began their appren- 
ticeship two years earlier, and that they should only be 
required to serve for four years instead of five. In the 
case of semi-skilled or unskilled industries, the Committee 
thinks the apprenticeship agreement should be for four 
years, and the rate of pay, whilst lower to begin with, 
should be so graded that on the completion of the fourth 
year it approximates to the men’s standard. For the better 
carrying out of these su; ions, the Committee has 
divided the city up into fifteen groups or centres, each 
with a sub-committee, which would be charged with the 
duty of interviewing parents and advising them as to 
employment and careers for their children on leaving 
school. These proposals are to be placed before the 
official bodies of the employers and t unions, and it is 
anticipated that an interesting and practical conference 
may result. 


Stainless Steel. 


so A few weeks ago I had some Pray c  me ig = 
The discovery was made, one might say, aceidentally, 
when Mr. Brearley was engaged upon research work a' 
Thomas Firth and Sons, about a year before the war 
broke out. Since then he has. become a director of Brown, 
Bayley’s Steelworks, Ltd., which company is now associ- 








£137 per ton, according to quality. Good heavy yellow 


at work if the general conditions had been favourable. 


ated with Thomas Firth and Sons in a scheme for the 
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after-war exploitation of the new steel. I was aware that 
negotiations for patent rights overseas had been proceeding 
for some time, and as the outcome of our conversation 
authority was given to me to give publicity, for the first 
time, to the full scheme of the recently-registered Firth- 
Brearley Stainless Steel Syndicate, Limited. No patent was 
applied for in this country, so that very soon there were 
several firms making “ stainless’ steel, with which they 
supplied cutlery manufacturers. Many of the latter per- 
severed in experiments until they could plac» a first-class 
article on the market, while the output of others belied 
the description “ stainles:.” Every firm concerned was 
a law unto itself, and good, bad, and indifferent material 
was marketed in the common name of stainless. So far 
the discoverer had reaped none of the fruits to which he 
was morally entitled. Then achangecame. Mr. Brearley 
went to the United States and there took out patent rights 
for the manufacture of stainless steel in that country. 
Returning home, he promoted the syndicate referred tc, the 
directorate including two of Firth’s directors and two of 
Brown, Bayley’s. After that events moved rapidly, 
and now the syndicate has patents pending in practi ‘ally 
all the trading countries of the world, and has alrvady 
secured patent rights in the United States, the Argentine, 
Brazil, Canada, France, Italy, Japan and Spain. Tne 
rights in America and Japan have been sold, the former 
to the American Stainlecs Steel Company and the latter 
to the Kawasaki Dockyard and Shipbuilding Company. 
The American syndicate, in which the English syndicate 
has a large shareholding, includes the Bethlehem Steel Com- 
pany (the U.S. Steel Corporation), Crucible Steel Company, 
Carpenter Steel Company, Firth-Sterling Steel Company, 
Washington Steel and Ordnance Company, and Haynes 
and Son. On the face of it, therefore, the English makers 
of stainless steel outside the syndicate looked like having 
to confine their attention to the home market only. That, 
however, was not the design of the syndicate, which, in 
all its agreements with foreign countries, had a clause 
inserted reserving to British makers the right to export 
to any market in the world. The syndicate proposes 
to carry that into practical operation by forming an 
association of accredited makers of stainless ste] in 
Sheffield and constituting it the sole purveyor of the 
material to manufacturing cutlers, to whom licences to 
export the finished goods to the world’s markets will be 
granted, such steel to bear, in addition to the maker’s 
own name and mark, the special mark of the syndicate, 
guaranteeing it to be actually stainless steel. That, in 
brief, is the plan of the syndicate, though how it will work 
out will have to be seen. In any case, it appears to be 
a genuine attempt to, build up a new Sheffield industry 
upon sound and broad reconstructional lines. At present 
all such steel is being monopolised by the Government 
for the manufacture of certain parts of aircraft. The 
test of the scheme will come when manufacturers are tree 
once more to enter general markets with the steel. 


Iron, Steel, and Coal. 


The restricted supplies of ordinary iron continue, 
and consumers could do with a great deal more special low 
phosphorus pig than comes to hand frem the North-West 
and North-East Coasts. Heavy iron foundries are very 
busy on plant for stee] and munition works, but new busi- 
ness is not coming forward so freely as of late. Heavy 
rolls have been a feature this fear, and France and Italy 
have been large buyers of steel plant. The light foundries 
have not been faring very well recently, nor, indeed, for a 
long time past. Slow combustion stoves for use in works, 
camps, canteens, &c., have been turned out in very large 
numbers. Open-hearth acid and basic steel furnaces are 
working full time, and high-speed steel is selling better, 
though the output of the crucibles is below par in quantity. 
Electric steel is still experiencing an easier tendency. 
though electrically melted steel castings find a ready 
market, and steel foundries are well employed. The 
rolling mills could do with more orders, except sheet mills, 
which are well oceupied. The coal outlook is not im- 
proved by the threat of the Derbyshire colliers to stop 
work throughout the ccunty unless a dispute at a lead 
mine at Darley Dale is settled on the terms of an arbitra 
tion award. The shortege is severe enough without 
further trouble, though much is expected from the return 
of men from the Army. General conditions in the fuel 
market show little actual change, and as the open market 
for almost all kinds is hare quotations are no more than 
nominal. Best South Yorkshire hards are quoted 23s. to 
238. 6d.; best Derbyshire hards, 22s. 6d. to 23s.; seconds, 
2ls. 6d. to 22s.; cobbles, 21s. 6d. to 22s.; nuts, 
20s. 6d. to 22s.; washed smalls, 18s. 6d. to 19s.; best 
hard slacks, 18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 
18s. 3d.; soft nutty, 17s. 6d. te 18s.; peas, 16s. to 
16s. 6d.; and small slacks, 13s. to 14s. In home sorts 
branch is quoted 27s. to 27s. 6d., and best Silkstone 
23s. 6d. to 248, 6d., all per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


THERE has been no substantial modification in 
the position of the Cléveland pig iron trade. The strin- 
gency continues, and indications point rather to an accentu- 
ation of the conditions at present prevailing. The pressure 
for deliveries of Cleveland standard quality is exceedingly 
great, but deliveries so far this month have been quite 
inadequate, and much below those of last month. This 
is due to the reduced output of foundry iron, consequent 
upon the irregular working of the furnaces. The lack of 
fuel is at the bottom of the trouble, and until it is remedied 
supplies of iron must inevitably be short. The truck 
supply is not quite so good as it has been, but the means 
of transport, including the steamer tonnage to Scotland 
now available, are at present ample, and could deal with 
much larger quantities of iron than can be obtained. 
Forge iron, which is not allocated, is plentiful, but users 
are still pretty full up with this quality, and are not taking 
the deliveries which might have been expected. The 
next few weeks, however, should see a considerable develop- 
ment in this department. Some consumers are able to 


| make good the 


deficiency in No. 3 by mixing 
forge, but this can only be done to a 
limited extent. In the export trade good shipments 
are bing made to France and Italy. No official 
annour.cement has yet been made regarding export 
prices, and in the meantime they are unchanged at 124s. 
for No. 1, and 119s. for No. 3 Cleveland, No. 4 foundry, 
and No. 4 forge, while in the home trade the quotations 
are 99s. per ton for No. 1 and 95s. per ton for all other 
qualities. 
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Hematite Pig Iron. 


There is a very busy state of affairs industrially 
in the hematite pig iron trade, and at all the works a 
big endeavour is being made to produce as much iron as 
possible, in order to meet the very keen demand for metal 
that has been the chief characteristic of the trade for so 
long. The use of basic iron for steel making is now on 
an extensive scale, and is serving the double purpose 
of reducing the imports of foreign ore,and also relieving 
to some extent the extraordinary pressure of demand for 
hematite iron. A careful system of allocation makes it 
possible to maintain adequate deliveries to home consumers, 
and shipments are also made up forthe Allies, when tonnage 
is available for the purpose. Mixed numbers are quoted 
122s. 6d. per ton to home consumers, and 147s. 6d. per 
ton to the Allies. , 


Furnace Coke. 


The coke position is slightly easier. Supplies 
for the blast-furnaces have been maintained with difli- 
culty of late, but some improvement is reported this week. 
Tne price of good medium furnace brands is 35s. 6d. per 
ton delivered at the works, a figure which bears no relation 
to present-day values, but the operation of a subsidy 
regulates matters as between buyer and seller. 


Manufactured Iron and Steel. 


The activity in the steel industry grows more 
intens. Orders continue to flow in, but so urgent is the 
demand for war material that only those accompanied by 
a high priority certificate can be undertaken. The result is, 
of course, the dropping of a considerable amount of o: dinary 
business, but the claims on war account are of paramount 
importance, end everything else must stand aside. 
The demand for shell bars and shipbuilding sections 
is particularly neavy. Semi-finished material, too. such 
as billets and slabs, is eagerly sought after. Steel sheet 
makers are kept exceedingly busy, and have great difficulty 
in keeping deliveries of war requirements up to date. In 
the manufactw ed iron trade the pressure for the best iron is 
fully maintained. The advance in price has in no way 
interfered with the demand for bar iron, home and overseas 
claims being so urgent and constant that price is not of the 
slightest consideration. Export applications are carefully 
serutinised, and licences are only issued to cover the urgent 
requirements of the Allies and Dominions. The principal 
quotations for home trading are as follows :—Steel ship 
plates, tin. and upwards, £11 10s.; 5/,gin., £11 15s.; Jin., 
£12; hin., £16; under jin. down to 3/,,1n., £17 ; steel boiler 
plates, £12; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship rivets. 
£21; common iron bars, £14 15s.; best bars, £15 15s.: 
double best bars, £16 15s.; treble best bars, £17 15s.; 
packing iron, tapered, £17; packing iron, £13 10s.; iron 
ship angles, £13 15s.; steel hoops, £17 10°. to £18 10s.; 
sheets produced by steel re-rollers, above */,,in. thick, £16 ; 
3/,4in. thick and under to 16 gauge, inclusive, £16 10s.; 
undcr 16 gauge to 24 gauge, £17; under 24 gauge to 26 
gauge, £18; stee] rounds, squares. &c., £12 10s. The 
following are nominal quotations for export ;—Common 
iron bars, £17 17s.; best bars, £18 5s.: double best bars, 
£18 12s. 6d.; packing iron, £15 19s.; packing iron, tapered, 
£19 ; iron ship angles, £15 to £15 10s.; iron ship rivets, £23 ; 
steel bars, basic, £16 10s. to £17 10s.; steel ship plates, £15 ; 
steel ioists, £13 10s.; stee! hoops, £19 to £20; steei sheets, 
singles, £20 ; steel sheets, doubles, £22 ; steel strip, £17 10s. 
to £18 10s., heavy steel rails, £12 5s, to £13 5s. 


Serap. 


The demand ‘for all descriptions of scrap con- 
tinues as great as ever, full Government prices with usual 
extras to merchants being easily obtained for any quanti- 
ties. Supplies are now going forward on a much more 
satisfactory scale, owing in a large measure to the fact that 
priority of labour has been given to the scrap yards, but 
the quantitics available-are still short of requirements. 
{ good deal of dissatisfaction seems to prevail with regard 
to the new maximum prices of cast iron scrap, although 
some, at any rate, of the regulations are favourable to the 
merchants. The chief complaint relates to the allowance 
of-5s. per ton for breaking up large pieces of metal. This, 
it is contended, is quite inadequate with wages at their 
present level, and merchants are not likely to undertake 
the work. In such an event users will probably experience 
some difficulty in obtaining supplies. 


The Coal Trade. 


The position in the Northern coal trade this week 
is fairly good, and the somewhat easier conditions which 
have obtained recently, owing to the delay in the arrival 
of neutre] tonnage. are gradually disappearing. The pits 
throughout the Northern coalfield are working at high 
pressure. The miners turn up in full average strength, 
and the output per man is favourable, but productioa is 
still far behind current requiremen‘s. The only alterna- 
tive is to supply improved skilled man power. There is 
no other chance of eny pronounced improvement in the 
output. The home industrial and housshold trade, along 
with the Allies’ demands, is quite sufficient to keep the 
collieries fully employed, provided adequate tonnage is 
obtainable for. Allied destinaticns. Apart from these 
requirements, however, neutral demands have to. be met, 
and they are very heavy and increasing just now. In 
some quarters it is anticipated that prices of steam coals 
and gas coals for neutrals for the winter months will be 
considerably higher than the present already very high 
figures, and no doubt such will be the case if steamers are 
turned round with anything like reasonable dispatch: 
For neutral shipment best Blyth and Tyne steams and 





Durham qualities are quoted from 70s, to 72s, 6d,; Hastings, 


Hartleys, &e., 62s. 6d. to 67s. 6d.: unsereened, 45s. to 
50s.; and smalls, 40s. to 45s. The collieries are almost 
denuded of the small coals, of which not very long ago 
there was such a glut of supplies. Gas, coking and manu- 
facturing fuels are quoted up to 55s -There is a slight 
improvement in bunkers, ordinaries being 42s. 6d. to 45s.; 
bests, 46s. to 50s.; superiors, 50s. to 55s.; and best screened, 
70s. The minimum quotation’ for the Allies are as 
follows :—Best Blyth steams, 37s.; Tyne primes, 36s. 6d.; 
Tyne prime smalls, 27s. 6d.; second steams, 32s. 6d. to 
34s.; North Northumberland steams, 34s. to 36s. 6d.; 
North Norttumberland smalls, 25s. to 27s. 6d.; Blyth 
smalls, 27s.; smithies, 31s. to 32s.; peas and nuts, 31s. to 
32s.; best gas, 32s.; second gas, 30s. 6d.; coking coals, 31s.; 
coking smalls, 30s.; households, 35s. to 37s.; foundry coke, 
50s.; gas-house coke, 40s.; best bunker coals, 34s. to 34s. 6d.; 
ordinary qualities, 33s. to 33s. 6d.; specials, 39s. Principal 
quotations for the home trade are as follows :— North- 
umberlands: Best Blyth steams, 33s. 6d. to 35s. 6d.; 
second Blyth steams, 29s. 6d. to 32s. 6d.; Tyne prime 
steams, 33s. 6d. to 35s.; unscreened for bunkers, 27s, 6d. 
to 29s.; household coal, 26s. 6d. to 27s. 6d.; best Blyth 
smulls, 25s. 6d.; smithies, 3ls. 6d. to 36s. 6d.; North 
Northumberland smalls, 25s. 6d.; peas and nuts, 35s. to 
37s. 6d. Durhams: Steam (locomotive), 33s. to 35s.; 
special Wear gas, 31s. 6d. to 33s.; best gas, 29s. to 31s. 6d.; 
second gas, 27s. 6d. to 30s. 6d.; ordinary bunkers, 30s.; 
best bunkers, 31s. 6d.; superior qualities, 34s.; smithies, 
31s.; peas and nuts, 31s.; coking coals, 29s, to 30s. 





SCOTLAND. 
(From our own Correspondent.) 


Oil Supplies. 


In the half-yearly report of the Scottish Shale- 
miners’ Association. Mr. R. Simpson points out that the 
position of the trade is much the same as it was six months 
ago. There are still a number of idle retorts, and these 
cannot be started until additional labour is available. 
The question of releasing more shale-miners and oil-workers 
from the army is a most insistent one, as in the meantime 
supplies are quite inadequate to meet demands. 


Shipwrights’ Wages Claim. 


The Ship Constructors’ and Shipwrights’ Associa- 
tion has intimated @ claim for a wages rate of £5 for a 
normal week, and the case will be heard in Glasgow next 
week. It is also reported that in pursuance of the men’s 
claim a ballot is about to be taken of all classes of workers 
by the Clyde District Committee of the Federated Trades. 


Pig Iron. 


No change has occurred in the pig iron trade. 
The pressure for deliveries is maintained, but the market 
is very bare of stocks, and business is of a hand-to-mouth 
variety. Foundry iron is particularly scarce, but there 
are signs of an improvement in supplies of forge qualities. 
Exports are still off. Values are very firm. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 140s. ; Nos. 3, 135s. ; Govan, No. 1, 135s. ; No. 3, 
130s. ; Clyde, Suramerlee, Calder and Langloan, Nos. 1, 
150s.; Nos. 3, 145s. ; Glengarnock at Ardrossan, No. 1, 
140s. ; No. 3, 135s. : Eglinton, at Ardrossan or Troon, and 
Dalmellington at Ayr, Nos. 1, 145s.; Nos.§3, 135s. ; 
Shotts, at Leith, No. 1, 150s. ; No. 3, 145s. per ton. 


Finished Iron and Steel. 


Steel is if anything somewhat easier. There 
is no falling off in orders or specifications, but the enormous 
turnout from the mills seems to have made an impression 
on arrears, which are now gradually lessening. Prices 
where not officially fixed have stiffened considerably 
within the past few weeks, and in some cases steel ship 
plates for export have been quoted £16 10s. per ton, with 
angles on a similar level. Steel sheet mills are fully 
occupied with hut material and Admiralty orders which 
are wanted on short notice. The pressure on the malleable 
iron mills grows stronger. Large orders are on hand for 
rivet, bolt and nut iron, and agricultural sections. Best 
“Crown” bars are quoted about £16 5s. and upwards, 
f.o.b. at Glasgow. Gas and steel strips are in continuous 
demand. Machine toolmakers are unable to tackle 
anything outside of Government work at present. Exports, 
generally, remain dull. 


Coal. 


No change of importance has occurred in the 
Scotch coal trade during the past week. The demand for 
all qualities is strong, and the outstanding feature is still 
the scarcity of all descriptions. Admiralty demands 
continue large, and with tonnage arriving freely the capacity 
of the collieties is being severely taxed. Navigation, 
splints, ells, and steams are heavily booked, and early 
shipments are.difficult to arrange. In all districts local 
deliveries are hard to secure, both for industrial and house- 
hold consumption. With regard to the latter, the ration- 
ing scheme will be welcomed by many. The aggregate 
shipments from Scottish ports during the past week 
amounted to 164,366 tons, compared with 169,524 in 
the preceding week and 164,573 tons in the corresponding 
week of last year. Ell coals are quoted, f.o.b. at Glasgow, 
32s. 6d. to 35s.; splint, 35s. to 37s.; navigations, 37s. ; 
steams, 34s. 6d. ; treble nuts, 30s. ; doubles, 29s. ; singles, 
28s-; best screened navigations, f.o.b.--at Methil or 
Burntisland, 36s. to 38s. ; first-class steams, 35s. ; third- 
class steams, 31s. ; best steams, f.o.b. at Leith, 33s. 6d. ; 
secondary qualiti:s, 32s. 6d. per ton. These prices only 
apply to French, Italian, and Portuguese shipments.- For 
neutral shipment first Fifeshire is quoted 75s. to 80s. ; 
third Fife, 55s. to 60s. ; first Lothian, 75s. to 80s. ; second 
Lothians, 65s. to 70s. ; best els, 55s. per ton, 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Rationing. 


WHEN the Coal Controller first had under con- 
sideration the question of rationing supplies, the South 
Wales Coalowners’ Association made efforts to secure that 
his scheme should not be made applicable to this district, 
the opinion being held that the peculiar local circumstances 
justified South Wales being excepted. - The Coalowners’ 
Association has now again made application that this coal- 
field shall be excluded from the rationing scheme for 
industrial purposes, and from the Household Fuel and 
Lighting Order. This application is based on the grounds 
that the South Wales coal trade is practically all of an 
export character, as 70 per cent. of the production is 
shipped. It has not been possible at any time in the past 
to guarantee sufficient tonnage to keep all collieries work- 
ing six days per week, and in the existing circumstances 
it is obvious that the difficulties must be greater to provide 
a regular and adequate supply of shipping. The trade is, 
as a consequence, subject to sudden fluctuations, owing to 
the shortage of or delay to shipping. In this district 
practically all wagons are owned by the colliery companies, 
and there are no railway wagons available for conveying 
coal inland, as is the case in other areas. Nearly all the 
colliery companies have provided themselves with just 
sufficient rolling stock to deal with their output in respect 
to pit to port. Anthracite collieries produce a special 
description of fuel, and many of them are dependent on 
the home trade. If works, merchants, factors and direct 
consumers who obtain their coal from this district aré 
limited to fixed quantities under the scheme the collieries 
would not, in the event of there being a sudden shortage of 
tonnage, be able to supply all available output inland, as 
wagons would only have been forwarded for the rationed 
quantities. The trade of this district varies from that of 
any other in the country, and the Coalowners’ Association 
is of opinion that in view of the difficulties and the peculiar 
circumstances existing, it is of the utmost importance that 
the trade should not be fettered by any restrictions. 


Joint Output Committees. 


It is satisfactory to record that at the present time 
there appears to be a more harmonious and conciliatory 
attitude towards each other on the part of owners and 
workmen, and a more ready disposition to act in the direc- 
tion of meeting the great demand for coal. The coal- 
owners have agreed to accept the scheme of Joint Pit 
Committees in principle, and the workmen's representatives 
have given a similar intimation. The latter had drawn up 
a set of rules for the guidance of the proposed pit com- 
mittees, but it has been arranged that .a joint sub-com- 
mittee of the Conciliation Board shall prepare the necessary 
rules and regulations, and these will, be submitted to a 
future meeting of the Board. The question of the 
reduction in the hours per shift from nine to eight 
for surface workmen was brought to the notice of 
the coalowners’ representatives on the Conciliation Board 
at the end of last week. The owners pointed out that the 
application of the men was a clear departure from the 
Conciliation Board agreement. but at the same time they 
were prepared to agree to a special meeting of the Board 
to hear and discuss the workmen’s proposals. This special 
meeting was fixed for to-day (Friday). With regard to the 
general question of the increase in production; the opinion 
of both owners and workmen is that the only really effective 
scheme is to return more men to the mines from the Army. 
The president of the South Wales Miners’ Federation— 
Mr. J. Winstone—is of this view, but he also thinks that the 
Coal Conttoller should hold a thorough investigation into 
the working of the mines. This, it is pointed out, however, 
would take time, and as it is very doubtful whether- the 
information obtained would afford very much fresh light 
or information on the subject, it is considered scarcely 
worth the trouble. Furthermore, the Coal Controller’s two 
advisers, Sir A. Nimmo, a coalowner, and Mr. Vernon 
Hartshorn, the well-known miners’ leader, have com- 
menced their duties, and the latter has a very thorough 
knowledge of both the conditions and the men of this 
district. 





Admiralty Coal Prices. 


It will be recalled that last month the point was 
cleared up that those collieries supplying the Admiralty 
authorities with coals were to receive 2s. 6d. per ton extra 
as from June 24th, and a further ls. 6d. per ton as from 
June 30th, thus making a total of 4s., which brought the 
prices paid by the authorities from 29s. to 30s. up to 33s. 
to 34s. These prices, however, were considerably less than 
the schedule figures, which rule up to 40s. for best smoke- 
less steams, and as the contracting collieries had not had 
any advance this year prior to the 24th June, they made it 
clear that the advances totalling 4s. per ton did not meet 
their claims. Since that time negotiations have been 
continued with the authorities, who have made further 
concessicns. In the first place they have granted 6d. per 
ton extra as from July Ist, as the equivalent which collieries 
get as comfnission on all coals shipped in the ordinary way 
of business to France and Italy and their Possessions. 
Admiralty collieries are also to have 6d. per ton as from 
September Ist, to cover the increased dock charges, so that 
these concessions bring the prices up to 34s. to 35s. per ton. 
Then there is also the question of payment for small coals. 
A considerable time back, when the small coal supply was 
very excessive, the Admiralty authorities reduced their 
price for it. Now the authorities have offered an advance 
of 2s. per ton, to apply as from January last, to small coals, 
the price for the best qualities being 17s. 6d. per ton, which 
compares unfavourably with schedule prices. The terms 
now offered have not yet been definitely accepted. 


The Wages Ladder. 


For some time past shipowners, coalowners and 
others have been so harassed by the demands. first of one 
section of labour and then of another, at the various ports, 
that it is considered time that traders should know exactly 
where they are, and that there should be some effort made 
to unify the war bonuses in respect of all workmen. 

tecently the Dockers’ Union applied to the Cardiff and 





4 : ae - 
Bristol Channel Shipowners’ Association for an extra 25 per 


cent. war bonus for the dock pilots, boatmen and riggers at 
Barry, but bsfore the shipowners met to consider the claim 
they found it was withdrawn, and instead the National 
Transport Workers’ Federation came along with an appli- 
cation for a 50 per cent. war bonus for dock pilots, boatmen 
and riggers employed throughout all the Bristol Channel 
ports. The shipowners have therefore remitted the question 
to their Executive Committee, with the object of joint 
action being taken with the Chamber of Commerce. A 
conference is to be called, when the application of the 
Federation will be considered, and an effort will be made 
to unify the war bonuses given to workmen. The dock 
pilots, boatmen and riggers now get 9 war bonus of 50 per 
cent. on their ordinary rates. 


Current Business. 


There has been comparatively little expansion 
in business on the market this week, and the position has 
not undergone much change. Large coals have ruled firm, 
as the supply of tonnage has been ample to lift these grades, 
but small coals have been very sluggish. The demand has 
been poor, and the supplies have been very excessive. The 
prospects, however, are more hopeful. Tonnage is im- 
proving, and large coals are becoming stronger, and it is 
expected that shortly the supplies of large will be so 
inadequate to meet requirements that shippers will be 
compelled to pay more attention again to small coals. 
The only effective solution of the small coal problem is 
regarded as a plentiful supply of tonnage, and it is hoped 
that before long this will be forthcoming. Nuts and beans 
and house and gas coals are all strong markets. Coke is 
still reserved for home use, and therefore nothing is being 
done for export, while patent fuel manufacturers are well 
booked up. Pitwood continues to move along satis- 
factorily, and home-grown supplies in particular are good. 


LATER. 


The market is devoid of very conspicuous alteration, but 
large coals are very firm. There is an improving tone, 
but so far the small coal section is not materially affected. 
The excessive supplies available must hold in check for 
some time any manifest change in the tone of this depart- 
ment. Nuts, beans and peas, as well as duff, are 
temporarily lacking in demand sufficient to maintain the 
strength recently shown by these descriptions. 


Schedule Prices (Fixed for Allies, Minima for Neutrals). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; best 
Eastern Valleys, 36s.; seconds, Eastern Valleys, 35s. 
Bituminous coal : Best households, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seconds, 33s. 6d. Patent fuel, 
37s. (6d. extra for France and Italy) ; coke, 54s. 6d.; pit- 
wood, ex ship, 65s. 


Newport. 


The position in regard to Monmouthshire coals is 
fairly good, and collieries are working much more regularly. 
The inland demand shows no relaxation. Some collieries 
are rather troubled by the small coal problem. Schedule 
prices :—Steam coal : Best Newport Black Vein large, 37s.; 
Western Valleys, 36s.; best Eastern Valleys, 36s.; other 
sorts, 35s.; steam smalls, 25s. to 27s. Bituminous coals : 
Best house, 40s.; seconds, 37s. 9d.: patent fuel, 37s. Pit- 
wood, ex ship, 65s. 


Swansea. 


The amount of business arranged recently has 
been comparatively small, and the conditions have not 
been favourable. Tonnage has been very inadequate, and 
pretty well all grades of anthracite, excepting the smaller 
machine-made descriptions, have been easily obtainable for 
prompt shipment. Schedule prices :—Anthracite : Best 
breaking large, 37s.; second breaking large, 36s.; third 
breaking large, 34s. 6d.; Red Vein large, 34s. 6d.; machine- 
made cobbles, 46s. to 49s. 6d.; French nuts, 46s. to 49s. 6d.; 
stove nuts, 46s. to 49s. 6d.; beans, 40s. to 42s.; machine- 
made large peas, 27s.; rubbly culm, 18s. and 20s.; duff, 
13s. 6d. and 15s. 6d. Steam coa!: Best large, 37s.; seconds, 
34s.; bunkers, 29s. and 303. 6d.; smalls, 24s. and 26s. 
Bituminous coal : Through and through, 34s.; smalls, 31s. 
Patent fuel, 37s. 


Tin-plates. 

The tin-plate industry is experiencing a busy tim®, 
and prices continue at the maximum. The demand for 
stock plates is active, but supplies are very limited, and 
works are fully booked up for severa! months to come. 
Quotations :—I.C. 20 x 14 x 112 sheets, 32s. 6d. per 
box ; block tin, £343 per ton cash and for three months ; 
copper, £122 10s. per ton cash and for three months. 
Lead: Spanish, £29 10s. per ton. 








CAST IRON SHELLS FOR THE AMERICAN 
ARTILLERY. 


THE Ordnance Bureau of the United States War 
Department has been experimenting with cast iron shells, 
and has decided to employ them in large quantities, 
The metal is to be of the grade termed semi-steel, having 
@ proportion of steel scrap in the melt. , 

Test bars will be taken from the pouring ladle at each 
cast, the bar being cast in a vertical baked-sand mould 
from*which it is not to be removed until it shows no 
colour of heat. For the tensile test the bars will be 
l}in. diameter and 8in. long, with a 4in. riser. After 
removal of the riser, the specimen will be machined to a 
diameter of 1.128in. for a minimum length of 4in. It 
must show a tensile strength of not less than 32,000 Ib. 

For the impact test the specimen will be 1}in. square, 
not exceeding 1.52in. on any side, and will be 8in. long 
with a riser 4in. long. After removal of the riser the bar 


will be placed on two knife-edge supports 6in. apart 
which are supported by an anvil weighing at least 1750 }}, 
A drop weight or tup of 25 lb. weight will be caused to 
fall on the middle of the bar. The test will begin with 
a height of 12in., the height being then increased lin, gt 
each blow until the bar breaks. The drop which causes 
rupture must be not less than 18in. Test bars may hg 
machined for a width of }in. at the bearings on the knife 
edges. 

The castings must be free from blow-holes, blisters ang 
cracks, except that slight imperfections may be allowed 
on the outside in front of the position to be occupied by 
the rotating band, provided that they do not extend 
more than 25 per cent. of the thickness of wall, and do 
not exceed jin. in'diameter, The castings must be free 
from sand inside and outside. The inside must be 
smooth, and for high explosive shell it must be sand. * 
blasted, shot-blasted or rumbled in a manner satisfactory 
to the inspocting officer. Each casting on being struck 
with a hammer must give a clear metallic ring. Those 
giving a dull sound will be rejected. They must be 
capable of being readily chipped, filed and machined. 

Projectiles which are to be machined must moet similar 
requirements. They will be subjected to hydraulic test 
for 15 seconds, the pressure being 4500 lb. per square inch 
for those of 6in. calibre, and 3000 lb. for those of larger 
calibre. Shells which show any leakage or permanent 
expansion of more than 0,00lin. per inch of calibre at 
approximately jin. in rear of the bourrelet will be rejected, 
Projectiles to be used for gas shells will be coated with a 
soap solution, and subjected to 100 Ib. air pressure for 
30 seconds, showing no evidence of the formation of soap 
bubbles. The air test and bydraulic test will be performed 
before banding, and in gas shells the air test will precede 
the hydraulic test. No white or red lead is to be used in 
any operation in the manufacture of high explosive shells, 

In banding, the copper band is to be pressed into its 
seat in such a manner that it will be securely fastened. 
This will be tested by tapping with a small hammer and 
the occasional removal of a band for examination. A 
removal band must be capable of being bent around a 
round bar of diameter equal to the thickness of the band 
without showing cracks. Replacement of new bands will 
be at the expense of the contractor if they fail, or at the 
expense of the Government if they meet the test. 

A statement given out by the United States Ordnance 
Bureau states that cast shells were first employed in the 
present war by the Germans in 1915. Most of the French 
shells are cast in dry sand, but permanent moulds are 
used also. The theory of the cast iron shell is that when 
used against earthworks only a small part of the explosive 
force is expended in bursting the wll of the shell, so that 
the effect is equivalent to the use of a larger quantity of 
explosive in a steel shell. When used in the open the 
greater fragmentation of the cast iron shell will cover 
the zone of dispersion more closely than in the case of the 
fewer number of pieces of an exploded steel shell. 





BRITISH STANDARD FINE SCREW THREADS 
AND THEIR TOLERANCES. 


Tue British Engineering Standards Association (by 
which name the Engineering Standards Committee is now 
known) has recently issued a new report, No. 84, 1918, 
on the tolerances of British standard fine (B.S.F.) screw 
threads, those given in the previous report, No. 38, being 
thus superseded. In the preface to this new publication, 
it is pointed out that the experience of the past ten years 
has shown that whilst the series of British standard fine 
screw threads introduced by the Committee in 1908 are 
well suited to the purposes for which they were designed, 
the tolerances given in report No. 38 were too small for com- 
mercial work, and the report in consequence has been but 
little used. The new report gives fresh tables of toler- 
ances for B.S.F. bolts and nuts, which, it is believed, will 
meet present needs. The Association has in prepara- 
tion similar tables for the British Standard Whitworth 
(B.S.W.) and the British Association (B.A.) threads, 
and it is hoped that they may be available very shortly. 
The tolerances laid down are those which the experience 
of the past few years has shown to be suitable, and the 
opportunity has been taken to emphasise the need of a 
closer fit on the flank of the thread by giving larger toler- 
ances on the crest and root than on the effective diameter. 
Two classes of fit are provided for, namely, the standard 

B.S.F. tolerances and a second series of tolerances formed 
by halving the standard tolerances everywhere. Threacs 
made in accordance with these latter dimensions are to 
be known as British standard fine threads (close fits). 
An additional screw has been‘included in the B.S.F. series 
to meet the need of the aircraft industry for a smaller 
B.S.F. screw than the }in. sizo, namely, 7/,,in. diameter, 
with twenty-eight threads per inch. The report is accom- 
panied by two appendices. In one of these an explanation 
is given of the terms “ grade” and “ play,”’ as applied to 
a screw thread, which terms are now employed by the 
Association for the first time. These two quantities are 
determined from the diametral errors produced by errors 
in angle and pitch combined with the error in effective 
diameter, and a description of a graphical method of 
obtaining them is given and illustrated by a nomograph 
chart. In the second appendix the formule for deter- 
mining the reduction in effective diameter required to 
compensate errors in angle and pitch are discussed. The 
report is largely intended for the guidance of inspectors, 
and the Association has in preparation a further report 
giving tables for the use of manufacturers of screws, and 
showing the alterations to the effective diameter conse- 
quent upon variations in the angle and pitch within the 
limits laid down in the report. The report—price of 
one shilling, postage, two pence extra—may be obtained 
from the British Engineering Standards Association, 28, 
Victoria-street, S.W.1, or from the publishers, Messrs. 
Crosby Lockwood and Son. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Ir is announced that Dr. H. S. Hele-Shaw, LL.D., D.Sc., 
F.R.S., and Dr. Guglielmo Marconi, G.C.V.O., LL.D., D.Sc., 





have been elected by the Council as Honorary Fellows of the 
Society of Engineers, 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and 
culdress of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
ut 6d. each. 

The date first given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 


os 


STEAM GENERATORS. 


118,066 (4400 of 1918). March 13th, 1918.—Economisers, 
Frank Gleave, 27, Turf-lane, Hollinwood, and another. 

In order to maintain a streain of hot water from the outlet to 
the inlet, and thus to raise the temperature of the inlet water 
hefore or as it reaches the first series of economiser pipes, the 
inventors use a pipe P to connect the outlet and inlet ends of the 
economiser. At its upper end the pipe is bent, as at B, so that 
the open end faces the flow of the water, while the lower end is 
bent so that the opening is in the direction of the flow of the 
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incoming water. The arrangement is shown in the drawing. 
Both the inlet and outlet vessels I and O are formed as shown 
widening out to greater sectional area between the flanges G 
with an easy curve, so that the funnel N will not unduly obstruct 
the flow or interfere with its velocity, and also to increase the 
velocity of the water as it passes the nozzle Z at the end of the 
bend in the lower veesel O. In the connecting pipe P stop valves 
V are introduced, and a check valve C to prevent any tendency 
at any time for the water to pass upwards, and suitable unions are 
also introduced into the pipe P.—Augus 15th, 1918. 


INTERNAL COMBUSTION ENGINES. 


117,943 (11,396 of 1917). August Sth, 1917.—Liquip Fuer 
Enotne, Henry Nield Rickerton and others, Wellington 
Works, Ashton-under-Lyne. 

In the engine illustrated in Figs. 1 and 2 the inventors provide 
at the rear end of the engine cylinder a water-cooled combustion 
space B, in which the inlet and exhaust valves C D are situated, 
and which is provided with a jet E for the admission of liquid 
fuel. A differential piston F is provided, the smaller end of 
which enters the combustion space, so that a portion of the charge 
is trapped between the larger portion G of the piston and the end 
H of the engine cylinder. From this space, so as to convey the 
entrapped charge, a passage K leads to the back of the combus- 
tion chamber casting, on which there is provided, and in con- 
nection with the passage, a U-shaped tube L projecting outside 
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the chamber casting, and leading to a tube M protruding into the 
combustion space in the neighbourhood of the fuel jet E. Before 
starting the engine the projecting part of the U-shapad tube is 
heated. In operating the engine the fnel is injected in a finely 
divided state into the combustion chamber about the end of the 
compression stroke, just as the small end of the piston is entering 
the combustion chamber, namely, about the same time as the 
entrapped charge is forced round the U-shaped tube, so that the 
hot gases emitted from the tube will meet the fuel charge in the 
combustion chamber, and, by the heat of the gases, together with 
the heat of the tube, ignite the fuel. After the engine has beer 


running for a sufficient length of time the external heating of the 
tube may be dispensed with.—August 8th, 1918. 


DYNAMOS AND MOTORS. 


117,934 (11,222 of 1917). August 3rd, 1917.—Licutr Wetcut 
Dynamo, Crompton and Co., Lin:ited, Are Works, Chelms- 
ford, and another. 

This mechine is designed specially for use on aeroplanes and 
airships. The diagram shows the arrangement for a bi-polar 
machine. The inein poles are each split into two parts, which 
are respectiveiy N and O. and 8 and T ; the magnetic circuits 
through N and § and through O and T are completed by the 
yokes Y and Z respectively. The interpoles when necessary are 
placedatIandJ. Inamachine arranged substantially after the 
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manner above described, the armature ampére turns which act 
around the path indicated by the dotted line A C M, produce only 
small local disturbance of the main field, owing to the great 
magnetic reluctance of the air which forms a comparatively 
large proportion of the path round which they act. Owing to 
this fact it is possible to use a very heavy armature reaction, and 
consequently a small flux, with the result that the weight of the 
yoke and poles is considerably reduced.—August 6th, 1918. 


AERONAUTICS. 


118,028 (16,617 of 1917). November 13th, 1917,—-LocKx1ne 
Device ror Tension Wrres, Blackburn Aéroplane and 
Motor Company, Limited, Olympia, Leeds, and another. 

This invention refers to tension members, the ends of which 
are screw-threaded into the connection devices. The tension 
member A is screw-threaded into the shank B of a connection 

device, the opposite end of which shank is formed with a fork C, 

which latter is secured to some suitable attachment device D 

by a pin E passing through the forked members C, and through 

the attachment device D at right angles to the axis of the con- 
nection device. One end of the wire F, which is to be employed 
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as the locking means, is bent around the tension member A, either 
immediately above the screw thread formed thereon, or around 
the commencement of the screw thread, and at this part the wire 
is fixed in place by sweating with solder or the like, and when the 
parts are in position the wire is bent around the connection 
device, or, as shown, is passed through the pin E or other member 
carried thereby. Preferably the wire is bent in a direction in 
accordance with the direction of tension-to which the wire will be 
subjected in preventing the relative rotation between the two 
partsin an undesirable direction.— August 15th, 1918. 


HEATING AND LIGHTING. 


118,056 (1956 of 1918). February 2nd, 1918.—Artr HEatine 
Stoves, Alexander Brown, Sirocco Engineering Works, 
Belfast. 

Figs. 1 and 2 are a front view and sectional side elevation of a 
self-contained, direct-fired air heating furnace. The action of 
the apparatus is as follows :—The cold air at atmospheric tem- 
perature is drawn by the fan F, and propelled downwards through 
the tubes C, and after passing through these tubes the air enters 

a chamber P between the tube plate C and the top of the furnace 

A. Itimpinges on to the hot outside surfaces of the furnace, and 

is then discharged at or near to floor level through the openings 

J. The above described action may be reversed, 7.¢., the air may 





of different type to that shown may be used if necessary. The 
products of combustion from the furnace pass upwards through 
the outlet pipe B, and are caused to circulate over the outside of 
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tubes E, which thereby become heated, and thus impart by 
conduction the necessary and desired amount of heat to the air 
which is being propelled or drawn through them.—August 
15th, 1918. : 


MACHINE TOOLS AND SHOP APPLIANCES. 


118,017 (15,820 of 1917). October 30th, 1917.—Toot ror 
Cottina Screw TuHRreaps, Eduard Ifanger, Uster, Canton 
Zurich, Switzerland. 

The new tool A, Figs. 1-4, comprises a shank by means of 
which the tool may be fastened in a tool carrier, for instance, in 
the slide-rest of a lathe. The front end B of the tool is provided 
with a notch extending over say from one-third to one-half of 
the circumference of the end piece. On the piece B a thread D 
is provided, the cross-section of which corresponds to the cross- 
section of the thread to be cut in a nut H. The thread D has 
two flanks Fand G. The flank F forms part of a helical surface 
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and the flank G is of a truncated form, the apex of which is in 
the axis of the tool. The pitch of the helical surface corresponds 
approximately to the pitch of the thread to he cut in the nut H. 
The angle enclosed by the flanks is exactly the same along the 
entire thread, but the size of the cross-section decreases gradually 
from the cutting edge I to the other end of the thread. The 
nut H which is held by a chuck is rotated. The tool is advanced 
in the direction indicated by the arrow E, the tool being set in 
such manner that the edge | works on the nut H, with the axis 
of the tool parallel to the axis of rotation of the nut. Taking a 
cut, the tool iz moved with the face F in advance.—August 15th, 
1918. 


CRANES AND CONVEYORS. 


118,031 (16,993 of 1917). November 17th, 1917.—Erecrric 
Lrrtive Gear, William Henry Vaughan, Royal Ironworks, 
West Gorton, Manchester, and others. 

Tn electric lifting gear the object of this invention is to prevent 
overloading. In Figs. 1-3, A designates the main part of the 
rope barrel and B a smaller part or loose end to which the rope C 
is attached and held and locked in position by a retaining 
cover D. The two parts forming the rope barrel are grooved in 
one continuous spiral. The part A is keyed to the winding 
shaft E by a feather key F, whilst the part B is mounted loose on 
the shaft E which is journalled in suitable bearings, one such 
bearing G being shown. The part A is combined with and 
driven by a spur gear H in the usta! manner. and the parts A 
and B are confined between the abutment formed by the 
increased diameter of the shaft E and a washer T and nut J on 
a screwed portion of the shait. The plung:r or stud K is fitted 
in a hole in the end of the main part A ard is pressed normally 
outward by a spring M against the surface of a curved inclined 
groove O formed in the interior of the loose e~d B, the lifting 
hook X being attached to the end of the rope C. During the 
lifting operation the plunger K bears against the higher end of 
the curved inclined groove O, and consequently the parts A 





be drawn in through the openings J and pulled upwards through 
the tubes and discharged at top through thefan, Similarly a fan 


and 5 forming the complete rope barrel are rotated as one when 


256 





the rope is being wound on to the barrel. When, however, the 
litting hook X is lowered to the limit determined by the length 
of the rope, the rope C is unwound from the fast part A of the 
barrel, and if the motor continues to rotate the barrel the spring 
influenced plunger K will move back over the surface of the 
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Fig. 2. 


Fig. 3. 


loose part B, gradually mourting the incline of the groove O 
and falling down from the higher plane over the edge to the 
lower plane without driving the loose part B of tne barrel and 
consequently overlowering or winding-on of the rope in the 
reverse direction will be obviated.— August 15th, 1918. 


MOTOR CARS AND ROAD TRAFFIC. 


118.050 (617 of 1918). January 10th, 1918.—ELEctrrRic 
Starters, Harry Lucas and another, of Joseph Lucas, 
Limited, Great King-street, Birmingham. 

This apparatus is of the screwed pinion type, and comprises 
means whereby there is imposed on the pinion a magnetic force 
to restrain rotation of the pinion during the process of meshing. 

The end cover A of the motor is made of magnetic material 

provided with a pole piece B which is situated over the pinion C, 

and is connected to the part A by a core D carrying an exciting 

coil E. The part of the pole-piece adjacent to the pinion is 
eurved. internally to embrace—without touching—as much of 
the periphery of the pinion as is required. Thc inner surface of 
the pole-piece is made te a tooth-like configuration similar to | 
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that of the pinion, but the teeth on the two parts do not touch. 
The circuit for the magnetic flux starting from the core is across 
the pole-piece, radially through both sets of teeth, and back 
along the screwed shaft F andend cover. Due to the concentra- 
tion of flux on the teeth any tendency of the pinion to rotate 
with the shaft when the latter is started is resisted, and 
consequently, rotation of the shaft results in a screwing of the 
pinion into mesh with the driven wheel G, which is usually the 
fly-wheel of the engine. Such resistance to rotation is not, 
however, in the nature of a positive lock, and consequently, 
when the pinion meshes it can rotate against the action of the 
magnetic flux. After proper meshing of the pinion, the current 


through the coil is cut off, and a full current admitted to the | granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for Tot ENGINEER by Lewis Wm. Goold, Chartered 
Potasstum SaLTs FROM BLAST-FURNACES, Stafford Coal | Patent Agent, 5, Corporation-street, Birmingham. It is 
and Iron Company, Limited, Stoke-on-Trent, and another. | desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 


motor, enabling the full turning effort to be exerted. —August 
15th, 1918. 


MINES AND METALS. 
117,991 (12,887 of 1917). September 8th, 1917.—Rxrcovery or 


Broadly, this invention comprises the steps of washing the 
dust with water, removing iron, manganese or magnesia by 
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solution to limit the total volume of liquid, and if necessary 
washed again with a fresh supply of hot water. The solution is 
returned from the tank B to the hydro-extractor through the 
pipe D by means ofa pump. The solution in the pot C is blown 
with air and treated with lime until the solution shows a dis- 
tinetly alkaline reaction. When oxidation is complete the air 
is shut off and the evaporation continued to dryness, whereupon 
the mass is baked to prevent any iron from going into solution 
aiterwards, and to destroy soluble organic matter. The mass is 
then removed from the pot and re-dissolved in the tank E ; the 
solution is heated again by steam, or other means, the contents 
are allowed to settle and the solution is filtered into a final 
evaporating pot F. The clear solution now contains the potash 
salts. The final evaporation is begun and continued until a 
small sample of the liquor shows signs of crystallisation on 
cooling. The firing is immediately stopped, and the contents 
of the ss allowed to cool. High-grade potash salts are then 
fished from the cold solution and placed on a drainer G. and 
finally freed from the mother liquor by the hydro-extractor H 
or by pressing; the mother liquor being returned to the pot. 
The mother liquors are then further concentrated and cooled, 
when more salts, which are not so rich in potash, are Sshed from 
the pot, drained, and freed from the mother liquor.— August 15th, 
1918. 


118,037 (17,302 of 1917). November 23rd, 1917.—CruciBLe 
MEttTInG Furnaces, Leonard Charles Harvey and others, 
Battersea Works, Battersea. 

This invention relates to furnaces heated by gas or oil. The 
improvements are intended to facilitate the discharge of 
accumulated slag and spilt meta!, and consist in the provision of 

a false cover inserted into the furnace and supported therein in 

such a position as to form the cover of a relatively confined 

combustion chamber directly above the accumulated slag and 
metal. Inthe drawing A is the outer casing, and B the refractory 
lining. C is the cover composed of refractory material, and of 
slightly smaller diameter than the interior of the furnace, so 
that it can be lowered into the furnace by means of a chain D, 
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the chain being connected to a derrick or hoist. In the drawing 
the cover C is provided with a circumferential groove into which 
the looped lower ends of a series of hangers E, E are secured. by 
means of a wire rope or other metallic band F, the hangers 
serving for connecting the cover to the chain. I, I are drain 
holes which are normally closed in the usual manner, resting 
upon supports such as hinged doors K, which supports allow 
of the ready removal of the refractory plugs when it is required 
to run off the slag or spilt metal. These drain holes serve not 
only for the escape of the slag and metal. but also as outlets for 
the heating flame and gases, thereby preventing any chilling of 
the liquefied material until it has fallen quite clear of the said 
outlets.—-August 15th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 





On each of two of the patents given below £18, and on each 


No. 6498/13.—Furnaces ; charging and discharging. Articles 





The washings are collected in tank B, and air and steam are | a table rising and falling between floors to receive folds of a 
blown through the solution, The dust is again washed with this | number of fabrics, secured together and papered, are provided 


with means to facilitate the removal of the pile of fabrics from 
one section of the plant to another. Krantz. H., Germany. 


No. 7120/13.—Combing fibres. In a Heilmann combing 
machine adapted to treat two laps simultanéously, the laps are 
arranged at the bottom of the machine, and are conveyed 
upwards and inwards to two separate piecing mechanisms, 
which co-operate with a pair of rollers located above the machine 
to combine the two slivers, so that the ends of the tufts of one 
sliver are laid upon the middles of the tufts of the other sliver. 
By this means, in piecing each separate sliver a short return only 
of the tufts isrequired. Bohmer, M., Germany, and Trubenbach, 
W., Germany. 


No. 7148/13.—Cleaning tubes. A tube cleaner comprises 
scrapers mounted on a high-speed flexible shaft, consisting of a 
wire rope, so as to project alternately on opposite sides of the 
shaft. Baschy, H. (firm of), Germany. 


No. 7223/13.—Feeding blanks to machines. Blanks of 
artificial horn, &c., are fed to a press or stamping machine by a 
worm, band, or other continuous conveyor, and are at the same 
time subjected to heat. Bartels, A., and Miech, O., Germany. 


No, 7418/13.—Fireproofing fabrics, &c. Fibrous materials for 
flying machines and balloons, theatre decorations, washable 
linen, paper money, upholstery, wall decorations, gauze, &c., are 
rendered washable and diiliculty inflammable by treating them 
successively with fatty acid esters of cellulose and fireproofing 
substances. Eichengrun, A., Berlin. Dated April 9th, 1912. 








TIME TAKEN TO CONSTRUCT SHIPS. 


Amone the merchant ships completed during the month of 
August were a number of the “‘ B”’ type of standard steamer. 
These vessels are 5100 tons gross or 8100 deadweight, 400ft. long. 
52ft. broad, 3lit. deep, 25ft. draught, 2500 horse-power, with a 
speed of 11 knots. The following chart shows the times taken 
by different shipyards in the construction of this type of vessel :— 
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FORTHCOMING ENGAGEMENTS. 


TUESDAY, SEPTEMBER 24ru. 


Tse Inpvustriat Reconstruction Councit.—Hall of the 
Tnstitute of Journalists, 2 and 4, Tudor-street, F.C. 4. Con- 
ference on ‘‘ Trade Boards.”’ Subject to be introduced by Mr. 
J.J. Mallon. 6 p.m. 


Tae Instirution or Locomotive ENGINEERS: NORTHERN 
Centre.—Philosophical Hall, Park-row, Leeds. Paper, ‘‘ Coal 
and Mineral Traffic on the Railways of the United Kingdom,” 
by Mr. H. Kelway-Bamber. 7.30 p.m. 





WEDNESDAY, SEPTEMBER 25rn. 


Tae InstiTuTIoNn oF Rattway SiGNat ENGINEERS.—Midland 
Grand Hotel, St. Pancras. Continued discussion on paper, ‘‘ A 
Graphical Method of Solving D.C. Track Circuit Problems,” by 
Mr. H.M. Proud. 2.30p.m. 


THURSDAY, SEPTEMBER 26ru. 


Tse Institution oF Locomotive ENGInrers.—Room 18, 
Caxton Hall, Westminster, 8.W. 1. Paper, *‘ The Heating of 
Trains and the Problem of Coal Saving,’ by Mr. J. Carlier. 
7 p.m. 


FRIDAY, SEPTEMBER 27rx. 


Junior INstTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, S.W. 1. ‘The Most Important Piece of 
Machinery in the World,” by Mr. Percival Marshall. 7.30 p.m. 


WEDNESDAY, OCTOBER 2np. 


THE INSTITUTION OF AUTOMORILE ENGINEERS —Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Presidential address, by 
Mr. A. A. Remmington. 7.30 p.m. 


FRIDAY, OCTOBER 4ru. 


INSTITUTION OF MECHANICAL ENGINEERS.—Meeting Halli of 
Institution of Civil Engineers, Great George-street, S.W. 1. 
Annual Thomas Hawksley Lecture; subject, ‘‘ The Experi- 
mental Study of the Mechanical Properties of Materials,”’ by 
Dr. W. Cawthorne Unwin, F.R.S. 6 p.m. 


WEDNESDAY AND THURSDAY, OCTOBER 91x ann 107TH. 


Tue INstTITUTION oF MuNicIPAL ENGINEERS.—Town Hall, 
Southall, Middlesex. Annual general meeting. Wednesday, 
10.30 a.m., and Thursday, 10 a.m. 























precipitation and separation of the potash salts by crystallisation. 
Figs. 1 and 2 are a plan and elevation of the apparatus employed. 
The dust is placed in a hydro-extractor A lined with filter cloth, 


to be hardened and tempered or annealed are automatically 
conveyed to, and introduced into, a succession of treating 
chambers, &c. (for instance, hardening or annealing furnaces, 
ferro-cyanide of potassium or lead bath furnaces, cooling tanks, 
&c.), in each of which they remain for a definite period, and are 
then returned to the distant manipulating point. Réntgen, R., 
Germany. Dated January 22nd, 1913. 

No. 6662/13.—Turbines ; steam engines; plant. In a plarit 
comprising @ number of series-connected motors, arranged on 
separate shafts and driving through hydraulic gear, speed 
governors are operated by the low-pressure motors, so that on a 
sudden decrease in the resistance of a particular hydraulic gear, 
the admission to the high-pressure motor is throttled, and, if 
desired, the low-pressure motor corresponding to the damaged 
hydraulic gear is cut out, the motive fluid being by-passed either 
to a succeeding motor or direct to the condenser. Vulcan Werke 
Hamburg und Stettin Akt.-Ges., Germany. 

No. 6928/13.—Casting metals ; cores ; core-making, Cores for 
use in casting the arms of belt pulleys are moulded in apparatus 
comprising two plates at a fixed angle to each other, and two 
plates selected from a number of concentrie arc-shaped plates 
arranged to be projected above and lowered to the level of the 
machine table. Krupp Akt.-Ges., F.,Germany. Dated March 
22nd, 1912. 


Braprorp TECHNICAL CoLLEGr.—We have received from the 
Principal of the City of Bradford Technical College a copy of an 
abridged prospectus of the day section courses of study for 
1918-19. It gives the most essential information required by 
students and details of courses, time tables, &c., may be obtained 
on application. The session commences on September 23rd, and 
is divided into three terms, which finish in July, 1919. The day 
courses of study are organised to provide (a) diploma courses, 
and (6) part time technical courses ; (c) courses for professional 
examinations. (a) The diploma courses afford a full training for 
the various branches of the textile, chemical and engineering 
industries, including the underlying sciences. These courses 
extend over three—or in some cases four—years, and occupy the 
full time of the student. Much of the work is of an advanced 
character. A special feature of the courses is the great import- 
ance attached to scientific practical work and research. The 
diploma courses provide the necessary training for the higher 
positions in works. Arrangements have been made with the 
University of Leeds whereby students of the University or of the 
College have the use of certain equipment and other facilities at 
each institution. (b) The part time technical courses are 
intended for those students who arrange to spend part time in 
the works, or who attend the College for the study of special 








and while in motion a spray of hot water is directed on to it. 


No, 7041/13,---Pressing fabrics, Cloth pressing plants, having 
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of Ral WAYS -AND HARBOURS 
; TMENT OF RAILWAYS AN 3. 
DA BLISH MENT OF GRAIN ELEVATORS. 

The Government of the Union of South Africa purposes to 
adopt the Elevator System in connection with the handling of 
Maize at two or three Union ports and at Iniand centres 

y. 
erections are invited from Consulting Engineers possess- 
ing specitl qualifications and experience. The Consu!ting 
Rasineer would be required to visit South Africa and to advise 
the Government on this subject generally, including questions 
of the design, capacity. construction, and metbod of operation 

d location of the elevators, andj the preparation of plans 

cifications. : 

on somprahensive report on the subject generally is available 
j Union. 
Ia a tOO8, with testimonials, giving full details of qualifi- 
cations. experience, and terms of remuneration sought (op the 
pasis of a fee plus monthly ext enses), should be addressed as 
early as possible to the HIGH COMMISSIONF R FOR THF 
UNION OF SOUTH AFRICA, 32, Victcria-street, Lon’'on, 
8.W. 1383 


Government of the Union of 








MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 
Principal: J. C. M. Garnett, M.A, (late Fellow Trin. Coll., 
vice Principal : E. M. Wrong, M.A. (Fellow Magdalen Col!., 

Oxford). 


sion 1918-1819 will open on 5rd October. Matriculation 
Tee Eatrance Fxaminations will be held in Jnly and Sap- 
tember. Matricuinted students may enrol for 1918-19 from 
Ist August, 1918. and if under 18 years of age are eligible for 
membership of the Officers’ Training Corps. . 
DEGREE COURSES IN TECHNOLOGY. 
ospectns gives particulars of the conrses leading to the 
aha om University degrees (B Sc. Tech. and M Sc. Tech.), 
ip the Faculty of Teclinology, in the following departments :— 
MECHANICAL ENGINEERING (Prof. G, G, Stoney, 


F. 4 
ELECTRICAL ENGINEERING (Prof. Miles Walker, 
SANITARY ENGINEERING (including Municipal En- 


ee. . 

THe ch walCAL INDUSTRIES (including General 
Chemica! Technology. Bleaching, Dyeing and Dvestufi 
Manufacture. Printing, Paper-tnaking, Fermentation 
Industries. Metalinrzy, Fre's) = 

TEXTILE INDUSTRIFS. MINING, ARCHITECTURE, 

PRINTING AND PHOTOGRAPHIC TECHNOLOGY, 

ADVANCED STUDY AND RESEARCH. 

The College possesses extensive lu boratorics and workshops, 
equipped with fallsized modern apparatus, including 
machines specially constructed for demonstration and origina’ 
research. 


PROSPECTUSES OF UNIVERSITY COURSES OR OF 
PART-TIME COURSKS SENT FREE ON APPLICATION. 








Burgh of Paisley. — Manager 
WANTED for Paisley Corporation Electricity Works; 
salary per annum ; free house, coal and light —Apply 
iving full details of qualifications, to the TOWN CLERK 
sley, not later ther Oth Metoher. 1284 a 


(Sharge Engineer Required for 
small Works in Yorkshire ; must be experienced Steam 
and Electric Power, also capable taman. No one 
already engiged on Government work need apply.—Address, 
145, “ The Engineer” Office. 1345 a 





Filectrical Manager Wanted by 
4 Contracting Firm in L hi Will be required to 
Take Full Charge of Departwwent. Applicants must be fully 
experienced in Lighting and Power Installations, Handling of 
Men, Preparing Estimates, and carrying out of werk. No 
person employed on Government work wil! be engaged.— Write, 
with full particulars as to experience and salary required, to 
Box G837, Lee and Nightingale, Liverpool. 1366 a 








Engineer Required by Import- 
ANT Food-producing Factory to deal with all matters 
connected with factory equipment, Thorough knowledge of 
the engineering indy ve he e-sertial, and must be able to deal 
with matters ted with the adaption and construction of 
plants of verious types. Good salary to the right man. No one 
resident more than 10 miles away or engaged on Government 
work need apply.—Reply, stating age, full particulars of ex- 
perience (in confidence} and salary required, to EQUIPMENT, 
care Deacons, Leadenhall-street, E.C, 3. 1286 a 








[agineer Required for Small 
_4 Factory near London to Take Charge of Boilers, 
Steam, and anning Machinery. Wiil be required to carry 
out repairs with or without assistance. Good wages to suitable 
man. No one already on Government work need apply.— 
Address, in first instance, 1367, ** The Engineer” sgeies 

A 





° ~ . 
fiagineer- Surveyor Required by 
4 a leading Insurance Company; must have first-class 
Board of Trade Certificate; some Electrical knowledge 
advisable, and to be ineligible for military service.—Address, 
1385, “ The Engineer” Office. 1385 4 


Engineer Wanted, with Experi- 


ENCE of Chemical Plant, competent to undertake 
detailed design and general arrangements. One who could 
control drawiag-office and has good general experience. State 
age, salary required education and experience.—Address. 1334, 
“ The Engineer” Office. 13§¢6@ a 





. - r 
Appointment Open in North 
mdon Factory. Staff position. Good salary. 
DRAUGHTSMAN with sound Mechanical Engineering know- 
ledge and training. No one at present on Government work 
or residing more than 10 miles away need apply.—Address, 
134, “ The Engineer” Office. 134 «a 


Assistant Foreman Required for 


Structural Department of General Engineers (Controlled 
Establishment). Must have experience in all classes of tenks, 
chimneys, hoppers, and genera! structural work. Must be 
capable of fixing piece rates.—State age and salary required to 
your nearest mployment Exchange, mentioning “ The 

gi “and number 1 No one at present on — 





ivil Engineering and Construc- 
TIONAL DRAUGHTSMEN REQUIRED at H.M. 
Dockyard, Pembroke. Must be ineligible for military service. 
—Apply, stating . experience, qualifications and salary re- 
quired, and enclosing copy of recent testimonials and 
specimen drawings, to THE OFFICER IN CHARGE OF 
ORKS, I.M. Dockyard, Pembroke Dock. 1321 a 


[)raughtsman.—An Important 
Manufacturing Concern in Lancashire REQUIRES a 
C l-ed d DRAUGHTSMAN with Worksho 
table to General Works Plant and Special- 
ised Machinery. ive full particulars of experience and state 
salary required. No one engaged on vernment work 
should apply.—Address, 1181 “The Engineer” Office. 1181 4 





Wi 7 
experience and 








Draughtsman Required for Hy- 
DRAULIC Engineering Works in Blackfriars, with 
knowledge of General Engineering. State age, qualifications, 
and salary required. No one living more than ten miles 
distant or already engaged on Government work to apply.— 
Write, in first instance, 1329, “The Engineer” Office. 1329 a 





Praughtsman Required in Air- 


CRAFT Establishment. One with experience of Jig 
and Tool work preferred. Progressive position for right man. 
—Apply, stating age, experience and sa’ required, to nearest 
Employment Exchange, mentioning “The Engineer” and 
number 1307. No one already on Government work «77 be 
engaged, 1307 a 


[)rau htsman.— Wanted, an Ex- 


PERIENCED DRAUGHTSMAN fo: a Machine Tool 
Works specialising in Lathes. Knowledge of Jig Design 
a recommendation. Permanent situation for a good man.— 
Apply, giving full particulars of experience, age, and salary 





ment work will be engaged. a 


Dye-Works Mechanic 


Foreman 
WANTED. State age, experience and salary, bv letter. 
—SKETCHLEY DYE WORKS, Hinckley. 1372 a 


froreman of Machine Shop Re- 


QUIRED for Controlled Works in S. London. Appli- 
cant must have held similar position previously, and by his 
personality and experience in the control of men, and the 
latest methods in production, be capable of securing the best 
output on all classes of Modern Machine Tools. The position 
is of a permanent character to suitable man 

No one already engaged on Government work or living more 
than 10 miles distant need reply. 
Address, F.M.S., c.o. Dixon's, 195, Oxford-street, W. 1. 13244 











Foreman Required for Forge and 
Smithy, by firm of Forgemasters in Lincoln district. 
Only applicants having previously held similar position, and 
not at present employed on Government work, will be engaged. 
Good opening for experienced man.—Apply, stating age, salary 
required, and references, to your nearest Employment Ex- 
change, mentioning “The Engineer’ and No. A6004. 1312 a 


(J'ool-Room Foreman Wanted 


for Controlled Firm manufacturing Lathes. Must be 
fully conversant with the latest practices in production of 
Jigs, Tools, &c. No person cagaged on Government work need 
apply.—State experience and sa'ary required to your nearest 
mployment Exchange, mentioning “The Engineer” and 
number 1374. 34a 


Toolroom Working Foreman 
WANTED on IMPORTANT WAR WORK, E. London 
area. Must have qualification for handling about 100 hands 
and ical k: ledge. N. on Government 











uired, to the nearest Employment Exchange, Zz 
the Engineer” and No. 555. No one at present on Govern- 
ment work will be engaged. 555 a 


© person 
work or residing more than ten miles away seed apply.— Write, 
EAST, Box 10, c.o. Ratcliffe’s, 36, Gracechurch-street, 7 aA 3. 


A 





Ke ineer Wanted, with Good 


eoretical training, one with experience in Chemicil 
Plant preferred. or with knowledge of Chemistry. Must bea 
gentleman of good education and appearance. State age, 
salary required. training and experience. — Address. 1335, 
“The Engineer” Office. 1335 a 





Reguired, a Qualified Practical 
GINEER, fully experienced in high-speed Petro} 


N 


Engines, to Supervise the carrying out of important Govern- 
ment Contracts, both commercial and technical. No person 
already on Government’work will be eng: . State experi- 


ence, age and salary.— Address, 1517, ‘‘ The Engineer” bo 
A 





Wanted, Chief Inspector for 


large Aeroplane Works near,London. Applicants 
must have had good mechanical engineering training, both 
practical and technical. Should a'so have had several years’ 
experience on inspection of aeroplanes to A.1.D. requirements 
and the manufacture of repetition parts. No one living more 
than 10 miles away or at present on Government work need 
apply.—Box No. N.P. 4, c.o, W. H. Smith and Son, 55, Fetter- 
lane, E.C, 4, 1387 a 


anted, Electrical and Mechan- 


ICAL ENGINEER to TAKE CHARGE and maintain 
600 K.W., 220 volt D.C., Factory Plant, consisting of suctior 
and semi-Diesel engines ; used to installation work, main- 
ance of motors and cranes and telephones ; ineligible for 
Army ; permanent pest for suitable man of proved ability in 
routine and control of men. No person already employed on 
Government work will be engaged State age, and give ful! 
particulars. and references, and whon at liberty, and wages 
required.—Apply to your nearest Employment Exchange, 
mentioning “ The Engineer” and No. A6088. 1379 a 


Wanted for Large Sheftield 


Steel Works, TECHNICAL ASSISTANT in Depart- 
ment Manufacturing Light Tools of a. Repetition Chera.ter. 
It is essential that candidates should have had an engineering 
training. The position would be a progressive one to a man 
possessing tact, energy, and initiative. No person already 
emploved on Government work will be engaged.— Apply, 
giving full particulars of experience, to your nearest Employ- 
ment Exchange, mentioning * The Engineer” and No, 45991. 

A 


Aiveraft Examiners Wanted on 


the Assembly of Aeroplane Parts, in Lancashire. 
Previous Examining experience not essential, but experi- 
ence in Aeroplane Construction necessary. None at present 
employed on Government work will be engaged.—Apply to 
your nearest Emplovment Exchange, quoting “The Engi- 
heer” and number 1168. 1168 a 














n Electrical and Mechanical 
Engineering Firm of good standing, Westminster, 
REQUIRES an ASSISTANT to act directly under the 
Principal —Applications, with full particulars of age and 
experience, to W. G WATK M.C.F., ML™.E., 

Emery Hil!-street, Westminster, 8. W. 1. Mla 
Firm of 


n Old-established 


Engineers and Founders in the North of England, em- 
ploying about 600 hands, SEEKS the SERVICES of a MAN 
of good education in the POST of ASSISTANT to GENERAL 
MANAGER. Good-technicai qualifications e:sential, as well 
as practical and commercial experience.—Address, _ © The 


Engineer” Office. 229 a 
Progressive Old established 


A Firm of Engineers and Founders, handling simple 
speciality, in reorganising staff, can OFFER OPENING to 
man of energy and proved capabilities in POST of GENERAL 
MANAGER.—A adreda: 1390, ** The Engineer” Office. 1390 4 











ase-Hardener.— Expert 

WANTED. Used to Carbon and High-speed Steels, 
Hobs, Cutters, &c., also Heat Treatment of Steel. Must have 
both theeretical and practical knowledge. No person already 
on Government work wi’ engaged.—Apply, stating age, 
etperiénce and salary red, to the nearest Employment 
Exchange, mentioning “The Engineer” and number - 

25a 





. . x 
hemical Engineer Wanted to 
TAKE CHARGE of Works. Must have sound Com- 
mercial ii and admini ive ability and experi- 
ence ; should also be competent Electrician. Good position 
for thoroughly capable mun. No one engaged.on Government 
work will be emplosed.—Write, stat’ne ful! details with 
Hy. rely to experience, age, salary, &c., 1128, “The Engineer” 
Office. 1128 a 











Required for Large Sheffield 


Steel Works. TECHNICAL ASSISTANT in department 
manufacturing Light Tools of a Repetition character. It is 


raughtsman Wanted by Govern- 
MENT Controlled Works in London. No one on 
Government work or residing more than ten miles away need 
noply Ae ly a letter, stating experience and salary re- 
quired, to Box 554, Willing’s, 125, Strand, W.C. 2. 1325 a 





D raughtsman Wanted for 


Machine Tool Works in the Clyde district ; must have 
had similar experience. No person already employed upon 
Government work will be engaged.—Apvlicants must apply to 
their nearest Employment Exchange, mentioning “ The 
Engineer” and number 1338. 1338 a 


[)raughtsman Wanted, Mechani- 


CAL, for Preparation of Small Details and Finished 
Drawings ; rapid tracer.—Address, stating age, experience and 
salary, 1527, ** The Engineer” Office. 1327 a 





Wanted at Once, by a Midland 


engaged on Aero work, THREE FIRST- 
CLASS SETTERS for Herbert’s No. 4 and No. 9 Capstans. 
Also TWO GCOD GRINDERS for set up female operators. 
No one already on Government work will be engaged.— Apply 
to nearest Employment Exchange, mentioning “The Engi- 
neer” and No. A643. 1264 a 


Wanted, an Experienced Engi- 


NEER for Bucket Ladder Dredger in Far East ; 
two years engagement ; applicants must be over 45 years of age 
or exempt from military service.—Apply. D. E., c.o. A. W. 
Brown, 39, Tothill-street, Westminster, 5. W. 1. 1258 a 


First-class Fitters Wanted on 


IMPORTANT WAR WORK, E. London area. No man 
already on Government work or residing at a distance of more 
than ten miles need apply.— Write, METAL, Box 14, c.o. Rat- 
cliffe’s, 36, Gracechurch-street, E.C. 3. 1260 a 














essential that candidates should have had an engi ing 
training.- The position would be a jive ope to a mar 
pecan tact, energy avd initiative. No person already 
pet on Government work wil] be engaged.—Apply, giving 
full particulars of experience, &c., to your nearest Employment 
Exchange, mentioning ** The Engineer ” and No. A5991. 1093 » 


Draughtsmen, Mechanical.— 
Several First-class DRAUGHTMEN REQUIRED for 
a large Aircraft Establishment in the West of England. 
i preferred with practical experience (not neces- 





Representative Wanted for 


ptch district. Must be heey conversant with 
modern machine tools and have had experience. One 
acquainted with the ground and resident in @ ‘ow or district 
preferred. State age, salary expected, experience (in confi 
dence), and full particulars. —Address, 1373, “The Engineer 
Office 1373 a 





. ‘ ° . 
Signal and General Engineering. 

Firm eager Developments in these Branch.s 
WANT a first-class WORKS MANAGER. Must have had 
good general experience in both branches. State terms and 
experience.— Address, 1364 “‘ The Engineer” Office. 1364 4 





Su ervisor (Engineering) Re- 

UIRED at Factory near London. Salary £200-£280 
>a., with prespects. Qualifications:—B.Sc. (obtained in 
Engineering School of an approved University) or A.M.LC.E. 


Aad 
sarily on ian should be made to jour 
nearest Employment Exchange, stating salary required, men- 
tioning “The Engineer” and No. A6078. No person on 
Government work need apply. 149 a 





[) aug hts men.—Senior and 
JUNIOR DRAUGHTSMEN REQUIRED. No one 
residing more than ten miles away or already on Government 
work need apply —Write, — age experience, and salary 
required, to the GENERAL MANAGER, The Cowey Kngi- 
neering Co., Ltd., Scientific Instrument Makers, Kew Gardens 
Surrey. 1189 a 


[raughtsmen, Severai Good 


Mechanical, WANTED for Design of Steam Turbines 
Electrical Machines and Control Gear, by large firm in the 
Midlands, No person already on Government work will be 
engaged —Apply, stating qualifications, age, salary required, 
and earliest date can commence, to your Learest k mploymen 
Exchange mentioning “*The Engineer” and No. A5996. 1105 a 








Three years’ apprenticeship course and p ly some 
workshop experience of a supervisory nature.—Address, Box 
463, Willing’s, 125, Strand, London, W.C. 2. 1090 a 


Works Manager for Important 


Engineering Firm in the South of Ergland, engaged in 
high-grade internal combustion work. Must be highly experi- 
enced in production and capable of handling labour. Per- 
manent position to right man with attractive ti 





raughtsmen Wanted Immedi- 
ATELY.—Several reliable Draughtsmen, with sound 
experience in either Jigs, Gauges, or Tool layouts for Aero- 
pane production. Good pros scope for initiative ; 
ealthy district. No person already employed on Government 
work need apply.—Write, stating details of experience, age, 
wages, & , to your nearest ae Exchange, mentioning 
* The Engineer” and No. A6(33. 12614 





Unly those who have already filled a similar position success- 
fully need apply.—Address, giving fullest particulars, which 
will be treated with the strictest confidence, 1293, “‘The 
Engineer” Office. 12934 


Wanted by Designing Firm, 


8.W. of London, capable DETAIL DRAUGHTSMAN 
» experience, &c, 





for high-class Aeronavtical work. State age, 


No one at present on Government work or residing more than. 


10 miles away will be engaged.—Adaress, 981, “The Kngineer” 
Office. 961 4 





Wanted Immediately, Draughts- 


MEN capable of designing Jigs and Tools for 
Engineering.—Apply, stating experience te your nearest 
Employment Exchange, quoting “The Engineer” anc No 
Alas. Ne persons already on Government work need “qaly. 

4 





Wanted, Junior Draughtsman ; 
some experience of oil mills = 


1318, “* The Engineer ” Office. Ba 





anted, Sheerness District, 

Good Civil Engineering DRAUGHTSMAN, experi- 

enced in Surveying and general Building Construction. In- 

eligible for military service.—Apply by letter, stating age, 

salary required, full particulars o! eEpereee. and enclosing 

copy of recent testimonials, to Box 548, Willing’s, 125, Strand, 
London, W.C. 2. 1315 a 


Wanted, Thoroughly Ca 


ble 
Mechanical DRAOGHTSMAN for General eer- 
ing work in London office. Reply, stating age, salary expected 
experience and when at liberty. No person al e on 
Government work need apply.—Address, in first tastane, 249, 
“The Engineer” Office. 249 2 











echanical Draughtsman 

WANTED. Able to R pare Drawings for General 
Works Planning, Alterations, &c , both Machinery and Build- 
ings.. Must be exempt-from Military Service a.d not engaged 
on Government work Pins a Statiug age, experience, salary 
regu'red, to Box 656, Smith's Agency, Ltd., 100, Fieet-street, 
London, EC. 4. 1 





M echanical-~ Draughtsman 
. WANTED by Government Controlled works, N.W. 
district A fully competent man with experience in design of 
winding and hauling gears and winches, electrically, steam, 
and petrol-drivon, and general engineering work. One experi- 
enced in mining machinery and used to calculating weights 
and preparing specifications preferred. No one already em- 
ployed on Governmeat*work will be engaged.—Apply, stating 
age, experience and salary required, to your nearest Employ- 
ment Exchange, mentioning * The Engineer” and No. Ai ‘ 
1232 a 


Reinforced Concrete Draughts- 
MAN REQUIRED IMMEDIATELY by Westminster 
firm. One with experience in design and taking out quantities 
preferred.—Address, stating age, experience and salary re- 
quired, 1340, “* The Engineer ” Office, 10 A 








I['wo Draughtsmen, Construc- 
TIONAL, Senior and Improver, for urgent Government 
work ; live men only.—Apply by letter, with. full particaars ef 
experience and salary, to 19, St. James’s-street, London, 8. W.1. 
No person more than ten miles away or already employed on 
Government work will be engaged. 1301 « 





estminster Firm Requires 
experienced Steel Works DRAUGHTSMAN with 
knowledge of Gas-fired Furnaces. No person resident more 
than 10 miles away or engaged on Government work need 
apply. Must be free from military obligation. Address, 1339, 
“The Engineer ” Office, 1339 a 





Marine Engi neers for Motor 
1 Vessels WAN erably certificated. — Apply, 
ANGLO SAXON PETRO M CO., 
Great St. Helen’s, London, E.C. 


Accountant Wanted, also to Act 


as SECRETARY, for rapidly developing Engineering 
Company engaged on urgent war work, with good prospects.— 
Address, 1316, **‘ The Engiueer” Office. 131 


Ltd., St. Helen’s-court 
1314 « 








V4! . 
[stimating Clerk Wanted for 

Large Works in the Midlands, producing wrought and 
cast ironwork; permanent situation. Practical works know- 
ledge and previous experience in costing essential. No person 
already on Government work will be engaged.—Apply, stating 
full particulars and salary required, to your nearest Employ- 
ment Exchange, quoting “ The Engineer” and No. A57$7. 

365 


- ) a 





; . 7. a 
Advertiser Desires Position of 


“ RESPONSIBILITY, Lostdon district. Previous posi- 

tions—Assistant Manager, C. Draughtsman. Good practical 

experience. Salary £300.—Address, 1363, “The Engineer” 
1568 B 


uffice 
. Tr . 

Assistant Works Manager or 

SUPERINTENDENT (39), Practical Engineer; male 

and female labour; modern tools and methods; ex. magneto 

and instrument production.—Address, 1351, “ The Engineer’ 

Office. 181 B 








> : 
ontractor’s Engineer and Agent 
‘over military age), active and energetic, at present 
DISENGAGED. i ad extensive experience on fumble 
works contracts witn leading contractors and sole charge of 
works for the British War Department. Good references.— 
Address, 1358, “ The Engineer ” Uffice. 1368 B 


Engineer, A.M.I.M.E., Having 


held important position with we control of large 
staffs, REQUIRES SIMILAR POSITION, permanency or by 
agreement, as CHIEF ENGINEER or WORKS MANAGER; 
exceptionally wide mechanical, electrical, and chemical engi- 
neering experience; first-class ucation and commercial 
experience ; five years on the Continent ; knowledge of several 
languages ; successfully designed and erected several large 
works and factories, including reinferced brick and concrete 
schemes; expert factory and works organiser; tactful dis- 
ciplinarian, thoroughly accustomed to the controland manage 
ment of workinen.—Address, 1225, ““ The Engineer ” Office. 
1225 








ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 


are obtainable through 


WHEATLEY KIRK, PRICE & CO, 
46, Watling-street, LON DON, E.C. 4; 
s Albert-square, Manchester ; 
26, Collingwood-street, Neweastle-on-Tyne. 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &x.. 
Paeus II. IIL, IV., LXYXXVI, 


Numerical Index te Advertisements, 
Paes LXXXY. 


ae 


~ 





8 





——— 


ngineer, M.I.A, Bi 


SECKS POSITION, - or — 


Ov 40), 
ASSISTANT, SECRETAR ata ad 


customed design serene os ee “a cles ‘alle types succor 
internal combustion engines ; 22 years’ mayors. ae 
journalistic ability. tact. and energy, ighest . te 
given. —Address, 1326, ‘* The Engineer” Office. 1526 B 


Engineer, Mechanical and Elec- 


RICAL, WAGs & Work ip. in Midland Belk, Tater 








, Inspecting, T —REND 
ttage, Steurpork, W 


Erg ineer Represéentative,| ? 
Seas hly practical Erection of 
Plant ‘Abroad, ould LIKE to SOT with FIRM 
wishing to obtain the services of a capable man. — Farther | CE 
particulars, address 1150, “The Engineer ” Office. 


by 








nising, 
ndon ae a7 


Rego, Used to Or 
Sopeinyonding, &.,. NOW, FREE ~ 
—Bo: a7 Sells, Ltd., 168, Fieet-street, Ec. 4 


gineer Will be at Libert 


A ee ete permitting) for SERVICE. OF NATION. 
IMPORTANCE on his return from abroad, ree § 
October ; unfit for service, at present not graded ; age 33, 
Thoroughly technical mau, Sound out-door experience on 
structural, mechanical and concrete works. Used to heavy 
responsibility and large bodies, ~ men. 

nt salary £900 a’ 
Address, 1315, “The oom r Office. 


Engineer (27) Desires Change. 
plan 





1313 8 





Now employed in large Facto Experienced in power 
t and factory maintenance, buil construction, heating 
- hydraatic installations ughtsman. Capable 
¢. TT lay-outs and estimates for plant as 


1159, “ The Engineer” Office, 
Epgineer 





(31), Discharged R.E., 


KS_POST as ASSISTANT B Seed r}- or 
PROGRESS MANAGER. Practical experience in aircraft 
construction: good organiser ; used to handling labour.— 
Address, 1370, “The Engineer ™ Ortice. 1370 B 


neer (34), First-class 


ie 'g 
etical, modern machine. methods, repetition or 
— Autotiobie. Marine 








aan) seal. ons 
knowa large concern. 
ferably with small firm rauere energy and te will be 
recognised. St te salary and prospects. —Address, 155%, ‘* The 
Eagineer ” Office. 134 8 





Engineer (86), Thorough Know- 
DGE (practical — technical) of Locomotive, Marine 
aad Internal —- yen ae mee np eae and a 
Engineering ; g' FSIRES 
POSITION as ASSISTANT WANAGE R or or MANAGER — 
Address, 1332, ““ Tne Engineer” Office. 1332 B 





Epgineer_ (4! (40), at Present Chief 


Blast-1 Tron and 

Steel Works, DESI RES Cc. Ck 5 1easons 
givea. 

Thorough!y experienced in turbines, -power station work, 

internal combustion engines, replacement mining plant, 


&c. &c. 
Foreign experience:—U.S.A., France, Russia, Borneo and 
India. Highest references. 
Inquiries to TURBO, co Wm. Duff nas Esq. 
58, Cambridge-road, King’s Heath, Birmingham. 18 
5 


(jentleman Would Like to Take 
up ONE or TWO GOOD AGENCIES here or abroad. 
Excellent connection in chemical and engineering trades. 
Speaks Spanish and French.—Address, 1319, ** The es 
Untic2. ” 


Dis- 








eating Engineer (31), 
eth R.E., SEEKS RESPONSIBLE P@ST on 
Government work. Thoroughly experienced; used to fall 
control of Dept. ; 15 yearsin the 2. Exceptional references. 





THE ENGINEER 











Thorough, gel: -round na ineer 
AN, ete the ESIRES 
CHANGE. op and peence sod i. ey 4 


Acoustomed to either cay} yo 
n-road, London, S - it 
8 


BERT, 11, Walcot-square, Kenni 





Lady y,. 16 Years’ Experience, 
_tnoreaghly efficient, — system. wages, factory ex- 
wiedve of costing sag ae 
experienced os controlling Stat addres, 1358, “ The Fog 

neer ” Office ise 


Fpgineer, Practical, Requires 
POSITION as FOREMAN; jal? peate varied experi 

all classes of motor and aero crankehafts. 
to te handling mixed labour.—Address, 1352, ‘‘ The — 


British Firm of Automobile En- 
GINEERS and Garage Propriétors, with excellent 
connection, — soe PARTNER, with ow 
technical.and comm: } expérience.—In_ first place, 

fully, in strict confidence. | to 1297, “ The Engineer” Os 


Managin Director Required for 
Stan 


rass and Metal Otsontcttig Company in 
Birmingham. Must be capable T. 


bana 
OF WORKS ; can invest ap to £2000. Good Scqperteny 7 
right man. —Adadress, 553, “ The Engineer” Offi 




















merican Engineer (Resident in 

LONDON) will sail for America shortly to Purchase 

Machinery of all kinds for British Manufacture in order to 
compete with other markets, on Comme Basis.—Address, 
STATES, co. Pools. 180, Fieet-street, EC. 1254 b> 


il ecg 40-50 H.P., Must 


; srun, without pilot ion. Also GAS BhOme, 
10, B.P., ition erred. Both engi 
guaranteed tae run rder. ~_Commtntentiall to 
eit ENG RING CO., Ltd., 


Hampton Wick, Middlesex 1272 ¥ 


Yteam Engine and Boiler, About 
180 HP., or GIS ENGINE, and woop REFUSE 
PRODUCER PLANT REQUIRED; also GAS ENGINE, 
about 25 B.H.I., for Electric Lighting.—Full particulars to 
WALTER LAWRENCE and SO. » Building verses "4 * 
Finsbury-square, E.C, 2. 137 


A Time Recordér, as Néw. 
teed; latest model. What effere?—A. F 
road E.C. 1. 26 


, 149, Farringdon- 
(Jentritugal Pumps.—Several 


New Modern Relt-driven PUMPS OFsEEED for 
immediate delivery. Volumes frorh 5000 jto iis nde 
30 to S5ft. head.—For prices and further eR 
1378, “ The Engineer” Office. 


fror Hire, Pumps | and Well- 


BORING TOOLS fer Contractor’ Wella, &c. fis 

















= — = diam.—R. RICHARDS and 00. pper Ground 
London, 8S.E Telephone No. 978 Hop. S226 
fror Sale.— 


BOILERS. 
1 Vertical, 9ft. YS, a oy 4 Cross i 8 lb. pressure. 
1 Vertical, 8ft. y Sf. 6in., 3 Cross Tubes, 75 Ib. 





Engineer, Established Same Ad- 
ESS 20 a well introduced Government oe 
ments, &¢., is orem, a Tes heey AGENCY, either 
Sales or Purchasing. = erences. — 
Write E. B., Tere a 30, Corabal, E. Cc. 3. 1212 » 


A Large Firm of Engineers in 

pave an OPENING for a YOUTH of Good 
Education as PREMIUM PUP. 

sourse to include both, ee eee 

Address, 10, “ The Engineer” 





0s 


[nst. C. E., Inst Inst. Mech. E., B.Sc., 





and all ENG vClR. be, personally axIORa ur G. P. 
KNOWL Eo, Aa ae aa EPARES 
CANDIDA ES, either orall; — tg dreds 

successss a aa 
sommenced at any Victoria-street. repens > 
9 LJ 





\ anted — 
ONE 3-Ton Hand DERRICK .CRANE, Second-hand. 
ors 10-Ton Steam DERRICK Travelling CRANE, Second- 


han 
eet 2 of approx. 60 Ib. F.B. RAILS, Second-hand, with 
= an a’ Boite 


RS, Second: ban 
TwObete . PPoLsTS 'S and, CROSSI NGS, Second-hand. 
TWO 2-Ton Hydraulic JACKS and PUMPS combined, 


Second-hand. 
TWO 50-Ton Hydraulic JACKS and PUMPS combined, 
Second-hand. 

Address, “OR ANE,” Wm. Porteous and Co., sarees 


Agents, Glasgow. 
\ anted,a Number of Slow Com- 
BUSTION STOVES,—Pilease send fall stealer and 
prices of what you have in stock toG. A. HARVEY ai — 
fLendonl, Ltd, Woolwich-road, S E. 7. 


W anted, Bennie Punching, 
SHEARING, CROPPING cri lin. through 
lin.—SAMPSONS, Malago Vale, 1127 F 


Wanted, Designs of Modern 


type KILNS, fer Calcining Limestone on - —_ scale. 
—Send full particulars to JOHN F. WAKE, Dar as 
r 














Open to accept supervision of contract work. 
used to hand! ing labour.—Address, 1371,“ The Engineer” “OfBee! 





h-speed Internal Combustion 


ig. 
Hig SENGINEER—A thoroughly trained Engineer and 


ecialist in Design and Construction of Aero Engine, is now 
O EN to CONSIDER a fresh APPOINTMENT. ‘erences if 
required.—Address, 1192, ** The Engineer ” Office. 1192 B 





Marine Engineer Superintendent 
Passeoger and Cargo Steamers, shortly at liberty, 
— to ENGAGEMENT.—Address, 1165, “The — 


eee Engineer, with 17 


ears’ practical experience, DESIRES CHARGE of 
PuANT. , boilers, engines, bydrauiic megaman "a 


Address, 1246, “ The Engineer ” Office. 
\ etallurgist and Analytical 
CHEMIST, 15 years’ practical experience in modern 
foundry practice, heat treatment of alloy and carbon steels, 
case-hardening, and m. imegnetegnny: ‘Highest references. 
a 1365, “* The Engineer” Ort 1363 B 


Works Engineer, Technical and 


practical exp., WANTS ReSPONSIBLE POSITION in 
uhaiad Factory (Aircraft or Mch. Toois). Expert methods of 











production. Competitive lines. Good organiser, . 
good disciplinariau ; control of labour; tool and jig design ; 
estimates, &c. Good references. Age years.—Address, 
1271, “ The Engineer ” Office. 1271 B 





Works Manager Desires Change. 


Highly-trained engineer and organiser; specialist in 
mass production ; most modern tool and jig methods ; can also 
undertake post-war car and lorry design. Large experience 
in aircraft engine design and production. No offers other 
than Works or Gen. Manager please.—Address, veg he 
1 # 


Engineer ” Uftice. 
\ orks Manager or Production 
ye is OPEN shortly. Good organiser ; 
up-to-date « ethods; mass production. Cars, lorries, air- 
craft engines. Any engineering proposition. Live man used 
to large control. Highest credentials. 
Address, 1384, “The Engineer ” Uffice. 138% 8 








orks Manager, Practical and 
COMMERCIAL ENGINEER, 
WISHES to GET in TOUCH with first-class FIRM 
to whom 18 years’ all-round experience will be of value and 
“Reet roo 
a room, machine and press departments, aircraft and 
Have erected plant and organised two new 
aruba since 1914: 
At poment-es ety 400 hands ofall classes. Age 33, 
Address, 1353, ** The Kngineer ” Office. 1353 8 





A dvertiner (19), Ineli igible, Re- 


QUIRES POSITION Te RAUGHTSMAN, 

r would commence as TRACER. W.R Yorks. I.C.s, student. 
Add ress, 1355, “‘ The Engineer” Oftiee. 1355 B 

L*4y,, Tracer Desires Change; 

at —- employed with — engineering irc 


in West of rie at Good refere —Aad a 
Engineer” ” Offee. mit oe 121 50 *: 








cacings Desired by Draughts- 
MAN for Spare Me Work. London urea. — Address, 
1535 “ The Engineer” Office. 13338" 





Wanted, Diesel or Semi- Diesel 


GENERATING SET of 200-K.W. capacity, 220 volts 
D C., preferably with converter, to run on tar fuel:—Address, 
1350, “The Engineer” Office. 1360 F 





por Lanouahite Boiler, 

_— Zz bn “go or <<, re. pressure not less 
than 1 nch. and full “hey » 
vAMES. CARTER (Stalybridge), Uta., Stalybridge. 


Wet One Right-hand Tan- 


GYES Horizontal STEAM ENGINE, good aaa. 
Diam. of cylinder l0in., 16 H.P. at 50 1b. pressure.—LUCAS and 
CO., Ltd., Brewery, Leamington a ¥ 


Wanted, One Semi-automatic 


TURRET LATHE, to take ljin. bar. 
1h ra ganged DRILLING MACHINES, well up to 
in 
Also TWO 8in. High-speed CENTRE LATHES, &ft. bed. 
and 
Reply, E. C. and J. KEAY, Ltd., Corporation-street, 
ngham. 1365 Fr 


Wanted, Portable Slotting or 


MILLING MACHINE to\Face Surfaces 12in: to . 
square.—Reply to J. FIELDING, Rekenel, Gloucester, 1216 F 


Wanted, Six Roof Principals 


(iron or timber), 32ft. span ; must be in good condit* on. 
— full particulars, with price, 148, “ The — jeer” 

















Wanted to Hire or Purchase, 


Small BORING PLANT, to up to 5 aiep 
and bring out a core of about 4in. oe Teo WAKE, 
Darlington. ” 131 F 


Wanted to Purchase, Grinding 


PLANT ; Ball Mills preferred ; for grinding soft r 
into powder, about 30 tons per hour. 
either new or second-hand. _ Alo AERIAL ROPEW. 

JNO. F. WAKE, Darlington 108 r 


Wanted to Purchase, 8 or 10 


H.P. TRACTION ENGINE, tine alr ef ROAD 


Mie 8 for 
MANAGER patios by apeiNe, Cornwall. 


anted, Wooden Tanks, / About 


éin. x 7ft. 
timber, ote horizontally tad S Sertsely okay, DAbGE, 


“ Manor Heuse,” Tovil, near Maidstone, Kent. 
te wy ee ty ean be seén.—Box T. 
¢ Agency. Lid. 


A Recorder Wanted. 
100, Fleet-stréet, Lenden, at I 


Smiths 
Horizontal Framé and Rack Saw 


BENCHES REQUIRED for Bs By: is some 
grown timber.—Full particulars to 
and SON, Building Contractors, 19, pice idan Aay a 














Time 








Steam Stills and Columns 


WANTED for Petroleum. Capacity 5 to 25 Tons. 
Boiler Shells and Sevarate Towers can be used If suitable ~ 
Address, 1247, “ The Engineer” Oflice, 124] ¥ 


in one or more —_ a 





re. 
Gall 7ft., and one 15ft. by 6ft., 80 lb, pressure. 
1 BOILER waKER SLAB, lott. by 2ft. 
2 ditto, 4ft_ by ~ with 2in. 
a. - GAS E. NGINE, 9 _~ am l8in. stroke. Tube 
io 


1P F Sveam-driven COMPRESSORS, each about 160 
cuble ft. at 640 lb., suitable for air or ammonia. 
PUMPS. 
5 ba pan inv mal Vertical Boiler Feed, 1 Vertical Duplex 
Fort 
1 Set Steam-driven Hydraulic Pumps. Steam cylinders Sin. 
by lin. stroke, water cylinders 4j. Gun - metal 
plungers. 
AMOTORS. 
1 6h.p. 240 V. 3.124 page. 160 
1 DY AMO, 186 ‘a ‘ogt it nk. Overtype, direct 
— to Low w-pressure W. ater Tur 


EDGE RUNNER MILL, 5ft. by 18in. sen A 
1SiX SIEVE SHAKER, with crank and overiend com- 


plete. 
FOR HIRE. 
150 a} P, LOCO TYPE BOILER, 140 Ib. pressure. 
1 20 HP. PORTABLE BOILER, on wheels, 120 lb. 
1251 P. P. and 112 H.P. ENGINE and BOILER, on wheels, 
90 Ib. pressure. 56 
G. ELLIOTT AND CO.,, Ltd., 
188, Long-lane, S.E. 1 


For Sale :— 


ONE 2000 H.P. BELLISS TRIPLE-EX PANSION 
ENGINE, cyls. 22iu., Sin., and Sdin. dia. by Min 
stroke, high-speed governors, &c. &c. 





ONE_ 8£0-900 H.P, BROWETT LINDLEY 
ENGINE, hp cyl. 17}in., » LB aie. , Lp. Sin. by 14in. 
stroke, 140-150 Ib. pressure, r.p.m. 


UNE TANDEM COMPOUND ENGINE of the 
traction type, Corliss valve gear, 130 r.p.m., 300 AP. 


CROSS-COMPOUND HORIZONTAL ENGIN E, 
14in. h p. cyl, in. Lp. cyl, —— stroke, 12ft. dia. fly- 
waeel, by Davy, Paxman and Co. 


ONE WILLANS RECIPROCATING ENGINE, 
3 cyl, each 23jin dia. by 8in. stroke. 


ONE 1500 K.W. TURBO ALTERNATOR, 
2-phase, 2000 volts, 50 periods, by C. and A. Parsons. 


WILLANS-PARSONS STEAM TURBINE and 
oy pee app ~~ ner tee Laat apm Ib, to aq. in., 


mi, Sesophen, lete with exciter, alsc 
.- ~ E plant, air and ciroulating water pumps, &&. 


ABOUT 400-500 CONDENSER BRASS TUBES, 
5ft. 24in. long by jin. dia. In good condition. 


R. H. LONGBOTHAM & CO., Ltd., 


WAKEFIELD, 
& AT MILBURN AOUSE, NEWCASTLE-ON-TYNE. 


fel. : 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “ Engineer, Wakefield.” 


for Sale.— 


Powerful VERTICAL BORING MILL, by @G. vag A. 
Harvey, a Sin. diameter, admits between standards 8 by 
6ft. 6in. in height. 

One self-contained BANSAL DRILLING MACHINE, b 
Asquith, 3in. spindle, 6ft. rad 

Two Wall RADIAL panlaane MACHINES, by Loudon 
Bros., 24in. and 3in. spindles, Sft. rad: 

One werful high-speed Wall “RADIAL DRILLING 
MACHINE, spindle 4in. diam., 7ft. radiu 

One SLOT-DRILLING MACHINE, ip ‘Kendal and Gent 
work-table 26 by 15jin. 

One Powerful 260-Ton VERTICAL HYDRAULIC 
FORGING PRESS. 

One Player's PLANISHING HAMMER for jin. thick 
ble-ended lin. PUNCHING and SHEARING 

gape 18in. —s 

je-ended gin — and SHEARING 
MACHIN on wheels, gaps 12in. dee 

One “Acme” sng B Actomatic BOLT-SCREWING 
MACHINE, with 15 sets Dies, fr a 

One 4spindle NUT- TAPPING 3 MAC INE, spindles = 
— fitted with back balance; vices will admit 


Treble-gewred CHUCK LATHE, by Butterfield ; chuck 60in. 
So. = — to face-plate 72in. diameter ; will take in 

in. diamete 

CUTING-OFF MACHINE, by Ludw. Loewe and Co. ; 


*Gisbolt "POOL GRINDER ; takes 10jin. emery wheel. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 49 ¢ 


for S Sale.— 


Powerful Horizontal ar gia TWIN AIR COM- 
my te capacity 985 cubic 
Borizontal Sletmdriven “AIR COMPRESSOR, by Lar- 
4 capacity 250 cubic f a. 
Two Steam-driven AIR COMPRESSORS, Class “ B,” by 
Schram, Creek A ae 282 cubic feet. 
m-driven AIR COMPRESSOR, 


capacity 286 eb ecrple eae 
s Worthington” Steam-driven AIR COMPRESSOR, 
— 100 cubic feet. 
“Filottman” Air Hammer DRILLING MACHINES, 
each complete with — set of Six Drills, Air Hose, Air ‘fap, 
Unions and Connection 
RIDDEL and CO., “to, St. Enoch-square, Glasgow. 504 


le 





Bre. Dou 
MACHIN 
Ouse Si 








or — 
F VERTICAL COMPOUND OORL BROINE, wae 
lZin, and 22in. by 3ft. strok wheels 


ders an 2. 
meter. ick-Hargreav a. 160 Ib. 
HORIZONTAL CONDENSING ENGINE, Cd 20in 
“AS ENtivm Secsona, inde on Oy aie, 
ey) y 
180 r. -—_ Cs) with starter, also two fly-wheels and 
‘ inplete oo 4 fy. 
‘All in excellent condition. 
THE PERFECTA SEAMLESS STEEL eee and 


P. 
CO: Bir oo. Ltd., Plume-strest, Birmingham. 


Fors: Sale, Oue Horizontal Coupled 


Cress Doutpor nnd mores. “— Robey’s Patent Fi 
Gear, Ciass a Ne 3 32,761 and 52,762, H .P. cylinder Sh. 
eylfeder . stroke 30in., R P’M. 90, steam 160 Ib. ; develop. 
iz 170 A. <"eamm consumpeion 13 Ib ‘per B.H.P. New 19 
Apply, ROBERT WALKER, 2, Oswald-street, Glasgow. 1310 9 
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ble-headed Wheel 


“ ioc eplaten, Sft. in. centres 
aS BORG gona Bermondsey Station 


Fo le, Dou 
bas ~y 

WAbLTA A 
Lon 


or pele, Horizontal Steam 

rok SURE, E. b) ary: Parnes: cylinder 12 12in, dia, X 24in, 

Wit Wittialls we GONE, Both Bermonden Beane” i toni 
183 6 











or Sale, One » Compound Engine 
iin r tests to about. 400 Ib 
jer: 4ft ‘ahin, mari 3ft liv., circumference ort. 
tl onary” — din. furnace 2010 x 27in., length firet 
Lgin., stay tu or 35 main tubes, six stays asa 
diameter, manhole door 20in. diameter, 32 horizento! ite 
lin., two val ven one main check, one donkey che : 
stop valve, uptake ngiae, length 3tt.. width ft, 10in” 
ja wd 4ft., H. = seoeuase Sin. diam , low pressure 10in “diam” 
es 9in one feet pamp.—Applr. for particulars’ 
LINCOLNSHIRE? ASBESTOS and RUBBER Co » Gr maby. 
1383 


~. 


For Sale. One New Multitubular 


BOILFR, Marine Type, 4ft. length externa), 3ft < 
external, 7/l6éin. thickness of plate, furnace hn. dis 
loneth of firebars 22in.. two longitudinal stays 2in diamet 

28 C.C. stays, 30 plain 2jin. tubes, 10 stay tubes, one ny anhola 
doer llin. x l6in., two mmudholes, with furnace front bars at 
smoke box complete. Also about 6 tons am pall made ay ; 
finished Hex R. Hex BOLTS and NUTS.—Apolv. for par 
ticulars, LINCOLNSHIRE ASBESTOS and UBBFR 
Grimsby. he ~n 


arine 








For Sale, One 4}in. feome 
Single Spindle GRIDLEY AtbTom ATIC for Bat work 
with equi pean’; makers Craven Bros,, Ltd. Manchester. 
Also ONE &jin oontis high- eres donble- seared, Ton actin, 
SLIDING and SURFACING LATHE, on 9 > ded, te 
DEAN, SMITH and GRACE. oe be seen b ‘thoes works i in - 
1306 ¢ 


Keighley. 
Hire, Electric 


Pos Sale or 
PORTA 


te 300 H.P. BLE 
Trem BistON HE rsTinh it BOILERS, CRawae 





s 
ndon, E.C. Tel. : City 3938 we : 





or Sale, Patternmakers’ Lathe, 

Sin. centres, 8ft. bed, saddle and tool-holder, base-plate, 

pillar and extra pace-p ‘ate off e to swing up to 6ft. dia, 
tool, in good condition HARRIS, Engineer, Bridtort 
13% ¢ 


For | Sale, Portable be 16 


, by Davey-Paxman ; cyls 9 and 14 x ba t 
will reinsure at 14016 steam. Immediate delive or 
A. UNDERWOOD 53, Queen-street, E.C. ¢ 1308 4 








ror Sale, Producer Gas Plant by 
Power Gas * Corporation, Ltd. Size 100, cay 
2000 c.f. per hour, comprising 2 Producers, Hobien Seru! oa 
&c., complete. 5 Ki by arrangement Purchaser ta dis. 
mantle.—DEPT. C D., Ordnance Works, Coventry. 11% ¢ 


For Sate, Small Side-Planing or 


SHAPING MACHINE; good working order, Min. 
stroke.—FIELDING and PLATT, Ltd , Gloucester 816 


For Sale, Three lin. Thick Cast 


IRON EVAPORATING PANS, 4ft. 6in. x 4ft. 6in. x 
itt. Sin. . deep 5 in good condition.— Address, 1303, “The Engi- 
133 ¢ 


For_8 Sale, | Two New Fletcher 


each with openip _ = » 
high, and Sas. an month burner en tc. a SD: 
and SONS, ll, Queen Victoria-street, Pc 


Fer, 














Sale, 1 Rim Friction Clutch, 


CH, hd hp at 130 A per minute; 1 RIM FRICTION 


CLUTCH r.pm. per minute ; also 1 STEEL 
SHAFT, ‘Dhin. ae = 18ft. 4in. long; Steel 3 to 40 tons 
ultimate tensile strength.—ARDOL, Ltd., Selby. 1199 6 





For Sale, 1 7in. Root’s Blower, 


suitable for 5 Ib. growers, = outside and ring oiling 
bearings, ex stock. raed H.J.H. KING and a ae 


Engineers, Nailswort! 


be” Sale, 1 8 H.P. Crossley Gas 


ENGINE, with all necessary equipment 
ROOTS’ BLOWER. 


Senatl Cutter GRINDING MAC INE. 
pac ed TASLE, 7ft. by 3ft. 6in. with 8in. Headstock, 
te with —— ‘able and Countershaft. 
cin EA USTU"K and — Saad TABLE. 
Sin. BORING HEADSTOC 
nent glee and BORING LATHE with special 


prt 4 1194, ** The Engineer” Office. 1194 6 


fror Sale, 2 Lancashire Boilers, 
Galloway Patent, 20ft. long x RA dia., with fittings; 
ee. sorting ure. Now fixed —WILLIAMS and 8 SS, 

sey Station, London, 8. ve 16. 1b 1 
te 


Sale, 115 K. W. Generati ing 
about lett. x 4tt. 6in. 


, Siemens’ Dynamo, 230 volts, 500 amps. ; separator ; 
so anes ay ony 
ow ILL —a 1 gm and SONS, South Bermondsey 
London, « E.1 


Sale, 130 H.P. Motor, by 


fror 
EC., 500 wolts, 22 amps.. 650 r.pm., shunt wound ; 
Soele | pate Be Immediate desivery. 
mg oy and SONS, Sout Bermondsey 
teat 


| (fonerating Sets, D.C. 


pany aa Belliss-E.C.C., 460-£00 volte 
W. Belliss-Siemens, 460-500 veite. 
illans-A. 





toe me 








Station, 
1054 6 





Station, 
1053 6 





One One 220 x W E.G., 220-230 volts. 
One 200 K.W. Allen-Parker, 460-500 volts. 

One 185 K W. Browett Lancashire, 460-500 volts 
One 180 K. W. Anderson-Mavour, 220-28 volt« 
One 160 K.W. Belliss, G.E.C., 460-500 volts. 


TURBO GENERATORS, A.C. AND D.C. 
One 1000 K.W. A.E.G., 500-volt, Sevele, p ogmaee, with con- 
tensing we complete ; the whole equal to 
Parsons, 460-550 volts, with ‘Comdenstg plant 
comp 
All the above are ready for immediate despatch. 
Apply, FRANK GILMAN, 
LIGH DS HILL, BIRMINGHAM. 8 


Hugh Wood and Co., Lu. 


NEWCASTLIEON: "TYNE. 

Tel. Add.: “ Huwod,” Newcastle-ov-Tyue. 
Tel.: 980 Central, Newcastle-on-Tyne. 

HAVE AVAILABLE FOR EARLY DELIVERY 
AUXILIARY HAULAGE GEARS. 


Electrie Compressed Air'or Steam Driven 10 to 50 H.P. 








Alo 
One ty Br eatwo t LE T veo STAN: 
Pont. x LECTRIC ACCUMULATOR, 


TO 
sta xDERD MAGbe BRUNTING LOCOMOTIVE. 
y Gatign Locomorivy. MIO AGQIUMULATOR, 
Ons TON EY. ELECTRIC TROLLEY, NA 
ROW GAUGE Loco MOTIVE. 
One JEFFREY BARREL STACKER, suitable for stacking 
barrels or loading into trucks oe carts. 
Pp or. ty of 60 oun rtd fa a SULT ESMES, having 
| 4-in. to dust 


if coa rr 
oO eeUP, PROPELLING WAGON 7 and TRUCK 
rie Suitable for loading coal, coke, sand or similar 


“ | 
vie HUGH WOOD and CO. LTD. 700 




















Serr. 27, 1918 


ll ——————————————E—————E—e——e 


LABOUR ADMINISTRATION. 


A Series of Articles based on Actual Factory Practice and 
Experience. 


By EDWARD T. ELBOURNE. 
No. II.* 
WORKS CO-ORDINATION COMMITTEE. 


PuBLIC opinion- may be taken to be, broadly, in 
sympathy with the principle of Works Committees 
composed of the workers, who may meet and discuss 
various questions with the Management. In a 
pamphlet recently published by the Ministry of 
Labour on Works Committees, details are given of a 
variety of constitutions .and methods of working. 
Consultation of this valuable record is not only 
recommended, but, in view of the trifling cost, may 
almost be assumed on the part of those interested in 
so important a question. Without inferring in any 
way that the material thus available for the guidance 
of others is deficient, the arrangements to be described 
deal with the question in yet another way, thus em- 
phasising the great range of methods that may be 
successfully adopted. 

When the decision was reached at the works, with 
which the author is associated, to form a Works 
Committee, considerable thought was given to the 
question of title, as it was felt that the wide title of 
“ Works Committee ” inferred a direct voice in the 
management that might give a wrong start to the 
scheme and probably bring it to grief. Among the 
titles considered was that of Adjustment Com- 
mittee, but it implied too narrow a constitution, and 
seemed to assume grievances and complaints, which 
was quite the wrong atmosphere to work in. At 
last the general manager evolved the title of Co- 
ordination Committee. which was felt to indicate 
exactly the functions of the Committee that was 
intended. At first, the full title was ‘‘ Managers, 
Foremen and Workers’ Co-ordination Committee,” 
but it was altered later to ‘“‘ Works Co-ordination 
Committee.” 

The principle of representation was extended to 
the foremen and clerical staff, as separate committees. 
The most essential committee was, of course, that of 
the workers, as inter-communication between the 
foremen and clerical staff with the management was 
already quite easy, although unorganised. 

The central conception of the workers’ divisions 
of the Works Co-ordination Committee was that the 
workers should have direct access through their 
representatives to the Management without the 
presence of foremen. This feature was felt to be 
important, as with foremen present there would not 
be free discussion, and undoubtedly it has proved a 
most necessary, if obvious, provision. 

At the first general meeting inquiries were made 
by some of the members as to their powers, and it 
was clearly laid down that the Committee held no 
powers, but must rely on the sense of justice on the 
part of the Management. All questions as to rates 
of pay were barred. 

The following quotation may be made from the 
speech of the General Manager, on the above men- 
tioned occasion :-— 

“* This Committee is a new thing, and although I hope it may 
not be so, past experience tells us that it is almost the universal 
rule that in bringing new enterprises such as this on to firm and 
solid ground, there is a probationary or “‘ teething *’ stage to be 
passed through, during which bumps are experienced against one 
snag or another until enlightenment and ultimate complete co- 
ordination is obtained. It is for this reason that we must walk 
very warily at first. We must not begin establishing « great 
number of detailed rales, but rather allow these rules to develop 
from experience, based on the text which I set forth in my Notice 
of August 2nd. 

_ “ The first and foremost essential to enable the medium of this 
Committee to work satisfactorily between yourselves and myself 
is to establish mutual trust. When we have mutual trust, we at 
once get mutual goodwill, which is the best flux I know for 
reducing difficult problems to a soluble condition. This is what 

Thope will obtain very shortly with this Co-ordination Com- 
nittee. We will, I am sure, achieve success, and the only 
definition of success is increased output. 

“IT want you to understand that I hold you as a body respon- 
sible to me for reporting and endeavouring to smooth mattersout 
between you all and me, and I sincerely trust that you will not 
waste both my time and your own by bringing forward what we 
might term trivial complaints which can and should be adjusted 
by the Committee. For instance, if a man comes to the Com- 
mittee with an absurd complaint—to give an extreme case, 
saving that he very much dislikes the colour of the hair of the 
man working next to him, and as a consequence he finds he is 
very unhappy, and requires the gentleman with the objectionable 
hair removed, it is for you to show him the error of his ways, and 
I think I can trust youto straighten such matters out without 
any assistance from me.” 


There was, for some time, a certain amount of 
anxiety, to say the least, on the part of foremen lest 
their authority should be undermined by these 
arrangements, and the workers’ representative have 
more than once expressed the view that the Co-ordin- 
ation Committee was not looked on by the foremen 
with favour, and in certain cases there were sugges- 
tions of victimisation. The foremen on their part 
hinted to the Management that some of the committee- 
men wasted their time in discussions with other men. 
The foremen have told the Management that individual 
men have threatened to take their case to the Co- 
ordination Committee. With regard to this threat, 
It may be said that while it may come hard to fore- 
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men to have their authority questioned in any way 
by the men, yet it is not a small thing for men to feel 
they have some simple sort of appeal against hasty 
actions by foremen. 

Time has cleared away these mutual suspicions, 
and foremen recognise the Works Co-ordination 
Committee as an integral part of the administration 
with which they have to live, and they are able to 
see that no more and no less than a fair deal for all 
parties is the motive behind all these arrangements. 
There have been, as a matter of fact, in the course of 
twelve months’ experience very few instances of com- 
plaints against foremen’s decisions brought before the 
Committee. 

The constitution of the Works Co-ordination Com- 
mittee is set out in the Works Regulations substan- 
tially as follows :— 


Works Regulations for War Period. 
No. 22 WOR<S CO-ORDINATION COMMITTEE. 


e 

A Committee has been formed in accordance with the General 
Manager’s notice of August 2nd, 1917. 

This Notice stated ; “‘ The functions of the Committee will be 
essentially, as its name indicates, confined to the investigation and 
adjustment of difficulties and differences arising out of our work 
here, and thus consolidate the curdial relationship between all of us.”’ 

The Committee consists of representatives elected by ballot 
from each distinct Group of workers, on the basis of one repre- 
sentative for each Group when not less than twenty in number, 
and extra representatives in respect to each hundred members 
after the first hundred. The scheme of grouping, broadly, is to 
treat as separate Groups the skilled workers, the semi-skilled 
workers, and the labourers in each department, and, where the 
numbers justify it, separate representatives for each Shift in each 
Group. Where necessary, two or more Groups may be asso- 
ciated for the purpose of electing a representative. 

Election is for six months, and takes place at the beginning of 
January and July. 

From the Group representatives an Executive Committee 
is elected, consisting, in the case of men, of 3 skilled and 3 lesser 
skilled members for each Shift, and, in the case of women, of 3 
members in all for each Shift. 

The standing arrangement is that the Executives of both 
Shifts shall meet jointly each fortnight, and that the points raised 
shall be submitted at once to the General Manager for his decision 
and reply. The General Manager will meet the full Committee 
on its election and termination of office, and at sucn intermediate 
times as circumstances may dictate. 

Matters falling within the scupe of the functions of the Committee 
should be reported by the employee interested to his or her Group 
Representative, who will, in turn, bring same before the Executive 
Committee. Or, alternatively, direct to the Secretary of the 
Committee (men’s or women’s as the case may be). Each 
Secretary is in attandance at his or her office at the following 
times :— 

Breakfast time, 8 to 8.30 a.m. 
Dinner time, 12.30 to 1.30 p.m. 
Change of Shifts, 6 to 6.30 p.m. 

Queries and suggestions may be verbal or in writing. 

The powers of the Co-ordination Committee lie wholly in 
having the opportunity, through their Executive Committee, of 
placing before the Management the full facts of any question for 
the exercise of a fair judgment by the Management. 

Mass or Sectional Meetings in or about the Works will not be 
allowed, unless expressly sanctioned by the Management. 

After each election the Co-ordination Committee will nominate 
three men and two women members from each Shift, who, with 
four representative foremen, will constitute a Works Co-ordina- 
tion Aid Committee for the administration of monies subscribed 
weekly by employees. These contributions are collected through 
the wages of each employee unless he or she shall have indicated 
unwillingness to subscribe. The usual subscription is 6d. per 
week, 

The firm add 10 per cent. to these collections. 

One-sixth of the funds is applied to benevolent purposes in 
respect to employees or former employees who are in need, 
provided they were subscribers to the Fund. 

Unclaimed wages are, after three months standing, transferred 
to the Works Co-ordination Aid Fund for distribution toapproved 
causes, or applied to the support of special Works funds. 

Each Co-ordination Committee will also elect a Works Co- 
ordination Canteen Committee, consisting of six men and two 
women for the respective Shifts. These Committees will confer 
with the Y.M.C,A. Canteen Management, and assist in the 
successful working of the Canteen in the general interests. 


It was arranged originally for elections to take 
place every three months, but the time was afterwards 
altered to six months. In the first instance, the 
General Manager regularly met the Executive Com- 
mittee every alternate week, but circumstances of 
illness broke this arrangement down, and the Execu- 
tive now meets by itself every fortnight, and the 
Minutes are submitted to the Management immedi- 
ately after each meeting, to enable the points raised 
to be cleared up, and, when necessary, the Secretary 
to be instructed as to dealing with debatable 
matters at the next meeting. The General Manager 
now meets the whole Committee at the beginning 
and end of its term of office, and at any intermediate 
time circumstances may dictate. This arrangement 
seems to be very satisfactory. 

As both day and night shifts, which changed over 
fortnightly, were being run, it was arranged that for 
the most part, and in all but certain small depart- 
ments, separate representatives should be elected for 
each shift. Following on this decision, separate 
executives were elected for each shift, and at first 
each shift committee met separately, but at their 
own suggestion the two executives were merged 
for both the men and women respectively. It was 
then arranged that the chairmen elected by the respec- 
tive shifts should take the chair at alternate meetings. 
The Executive Committee meetings are held at 
6 p.m. on Tuesdays at the end of thé day shift. The 
night shift members come accordingly half-an-hour 
before the night shift begins (6.30 p.m.). Payment 
was offered for the time involved, but the whole 
committee unanimously declined to be paid. The 
night shift members are paid as from 6.30 p.m., so 
that if a committee meeting exceeds the half hour, 
they are in that way paid for the working time occu- 
pied on this work. Tea, however, is provided. 

The necessity for an Executive Committee will 
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be evident from the following schedule of group 
representatives, as issued for the last election :— 


WORKS CO-ORDINATION COMMITTEE. 
ScHEME or Group REPRESENTATIVES—JULY, 1918, ELEcTION. 


Group. Depts. 
1 Under Foremen all One D.S & One N.S. 
2 Mechanics .. .. A;B&C. One D.S. & One N.S. 
3 Mechanics .. .. E One D.S. & One N.S. 
4 Mechanics .. ..  F One D.S. & One N.S. 
5 _ Blacksmiths ie G One D.S. & N.S. 
(combined) 

6 Hammermen .. G One D.S. & N.S. do. 
7 Carpenters... .. L One D.S. & N.S. do. 
8 Electricians ie M One D.S. & N.S. do. 
9 Bricklayers as P One D.S. & N.S. do. 

10 Mechanics .. .. Y&K One D.S. & One N.S. 

11 Instructors and all One D.S. & One N.S. 

Charge Hands 


12 Fitters’ Mates A&B TwoD.S8. & TwoN.s. 
and Labourers 


13 Fitters’ Mates Cc One D.S. & N.S. 
and Labourers (combined) 
14 Machinists .. .. D Three D.S. & Three N.S. 
15 Labourers .. .. D One D.S. & One N.S 
16 Fitters’ Mates E&F One D.S. & One N.S 
and Labourers 
17 Labourers .. .. H One D.S. & One N.S 
18 Labourers .. .. J&S One D.S. & N.S. 
(con:bined) 
19 Grinders .. .. KT One D.S. & One N.S. 
20 Viewers and K One D.S. & N.S. 
Labourers (combined) 
21 Electricians’ Mates M One D.S. & N.S. do. 
22 Labourers .. .. P One D.S8. & N.S. do 


23 Labourers .. .. Q&Z One D.S. & One N.S. 

24 Labourers .. .. Y One D.S. & One N.S 

25 Women Instruc- Qa! One D.S. & One N.S. 
tors & Viewers 

26 Women Machin- Q(main One D.S. & One N.S. 


ists shop) 

27 Women Machin- Q One D.S. & One N.S. 
ists (annexe) 

28 Women Machin- R One D.S. & N.S. 


ists (combined) 


It will be noted that each group is numbered and this 
number is utilised for the voting cards to ensure 
correct voting. 

The elections are arranged on the following plan :— 
Notices are posted several days before the election, 
requesting nominations before a certain specified 
time, and the list of nominations are posted a day or 
so before the election. The nomination papers 
have to be signed by two signatories, and the form used 
is shown in Fig. 2. 


NOMINATION PAPER. GROUP. 





WORKS CO-ORDINATION COMMITTEE. 





We herébsy nominate ooo. ekicc cces cecccccccccccecmosios 
net Now sacle cievc cameos employed in our Department on 
ae. (a eee ..a8 @ suitable candidate to represent 
the group of workers in which we are included. 


PAGMOE Sa ovcassccacsetwas kes Cheek No,....i.000 ‘ 





TWO SIGNATURES ARE REQUIRED. 


NOMINATION PAPER—FIG. 2. 


These forms are issued on application seven days before the 
election and duly lodged at Secretary’s Office on completion. 

The list of nominations for all departments is posted on the 
Works Notice Board as early as possible. 

Size of form 5in. by Sin. 


The method of voting is by secret ballot. Voting 
Cards—Fig. 3—are issued through the time card racks. 
The check number and group number are entered 
in the spaces shown, by the Time Office Staff, and 
the lower portion, on which the check number does 
not appear, is the actual voting ticket, on which the 
name of the desired representative is written ; this 
portion of the ticket has to be deposited in the boxes 
provided. Representative men and women from 
the works act as scrutineers to obviate all idea that 
the Management in any sort of way can influence 
the voting. It only intervenes to suggest a candidate 
when there is diffidence shown in any group in nomin- 
ating one, as has sometimes happened. 

In starting this scheme, it was decided that the 
Secretary of the Men’s Committee should be the 
Works Investigation Officer, to whom reference has 
already been made. On the women’s side there 
was no parallel official, as the Lady Manager, amongst 
her duties, covered those falling on the men’s side to 
the Works Investigation Officer, but a clerical 
assistant of the Lady Manager was appointed, 
acting under her close guidance. 

The general functions and qualifications of the 
W.I.O. have been set out already, and the wisdom 
of appointing him Secretary has been amply proved, 
as he is in a position to advise and educate the 
Committee. His position makes him better fitted 
than any other employee to act as an intermediary, 
and not least because of his close knowledge of the 
labour policy of the Management. 

Such a réle calls, primarily, for honesty and frank- 
ness, so that mutual trust can be established and 
maintained. ‘The great difficulty to contend with 
in a committee of this kind is the deep-seated suspicion 
of the workmen. Their minds are soured, and they 
are imbued with the idea that all managements are 
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the Committee as to the operation of any such ruling. 


out to get the maximum amount of work for the 
minum amount of pay, regardless of all other 
considerations. Any suggestion from the manage- 
ment which may be for the good of both parties is 
looked on with distrust, the men’s reasoning being 
that any advantage accruing to the employer must 
necessarily be at the expense of the employees in some 
way. 

The Secretary to such a Committee has to endeavour 
to dispel this distrust, and, by using tact and dis- 
cretion, educate the members to take broader views. 
It is his province, whilst acting as the servant of the 
ommittee, to guide and advise the members, and 
modify crude suggestions into shape suitable for the 
Management’s consideration, and, on occasion, to 
induce them to modify an unreasonable request into 
one more likely to meet the Management’s approval. 





GROUP 


Voting Card. 


JULY, 1918, ELECTION. 





Works Co-ordination Committee. 


ONE VOTE. 





For 


Check No. 
AS GROUP REPRESENTATIVE. 





Votes can only be accepted for Candidates 
properly nominated. 


Detach this half and put in the Ballot Box 
outside Works Record Oftice. 


—_— ee ere eee er ee ee ee ee eee ee ee ee 


GROUP 


This Voting Card is 
issued to 

Check No. 

and must only be used 


by him or her. 





Cards printed in BLACK INK apply 
to No. 1 Shift. 

Cards printed in RED INK apply 
to No 2 Shi‘t. 











VOTING CARD—FIG. 3. 


These cards are prepared in the Time Office, the Group Nos. 
on both halves and the Check No. on the lower half being 
plainly marked in black crayon. The cards are then placed in 
the Time Card Racks on date of election—-day shift before 
breakfast, and nigtt shift before arrival. The cards have to be 
filled in at the next meal time—dinner or supper—and the 
upper half deposited in ballot boxes under the scrutiny of the 
workers’ representative. 

Size of form Tin. by 2jin. (to suit card racks). Black and red 
printings used for day and night shift respectively. 


In the case of the particular Committee under 
review, the following list of improvements carried 
out by the Management in response to suggestions 
made or arising out of questions raised by the Com- 
mittee may be cited :— 

1. Shelter for men in Billet Field, and organised provision of 
oilskins. 

Notification of unclaimed wages on Works Notice Board. 

Notification in pay envelope of piecework earnings. 

Allowance of extra time for return after Air Raid warning. 

Improvement of ventilation in Machine Shop, Smithy, &c. 

Provision of wind-sereen for furnaces in field. 

Better lighting of Pay Stations. 

Renewed provision of gloves for use in Forge. 

Remedy of draughts in Shops. 

Payment of pro rata bonus for men justifiably absent in 

afternoons. 

. Provision of lights outside lavatories. 

2. Adoption of lighting system in time recorders to help 
prevent mistakes. 

. Provision of Pilot Lights on Bridge during air raid pre- 
cautions. 

. Reconsideration of Bonus Scheme to allow better recogni- 
tion of departmental economies. 

5. Better organisation of Shop Collections. 

3. Reinstatement of washing facilities for men engaged in 

Forge after previous abuse. 
17. Amendment of time-recording requirements at early break- 
fast on Night Shift. 

Points raised by the Committee are dealt with 
by the Management as occasions for reconsidering the 
whole issues involved. While a positive refusal to 
modify existing arrangements has been the only 
suitable reply in some instances, reasons are always 
furnished for this action. The view of the Manage- 
ment is that no works regulation or instruction can 
be sound, if there is any difficulty in setting out good 
and sufficient reasons for it being enforced, and no 
umbrage is taken at questions being raised through 
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On the other hand, every instruction from the 
Management is binding until it is rescinded, and must 
be honoured accordingly. Particular care is given 
to this maintenance of discipline, though not less 
care is given that no discipline is laid down that is 
unfair or needlessly arbitrary. Briefly, the existence 
of the Works Co-ordination Committee has not been 
allowed to weaken discipline, nor, indeed, has there 
seemed any tendency to do so on the lines adopted. 

Reverting to the question of the consideration of 
points brought up by the Committee, on occasion 
the decision of the Management has been to make 
adjustments very different from, and sometimes 
more favourable than those put forward as desirable. 
The aim all the time is to improve administration 
and et gee good feeling. Nothing is done in the 
spirit of bargaining, and what is done is not thought 
of as a concession, nor, be it said, as benevolent 
welfare work, but merely as a step towards the more 
perfect co-ordination of industrial forces. The séhse 
and self-control shown by the Committee so far is 
leading to the development of its functions, and its 
co-operation is being invited on issues of larger import 
than have previously come under discussion. One 
of such questions is to consider the possibility of 
adjusting piecework prices, so that while the sum total 
for a given product shall not be reduced, there will 
be less inequality in the earnings at the different 
operations, owing to either faulty estimating in the 
first instance, or unforeseen developments. Another 
question is that of dilution, which has proceeded to 
considerable length already, but requires to be taken 
a further step forward on what is more disputed 
ground. 

It has been felt, and still is felt, that the Manage- 
ment must reserve the right to issue instructions with- 
out consulting the Committee. This is particularly 
the case where opinion is likely to be divided, as, in 
such event, the Committee can hardly be expected 
to determine how the balance ought to lie. It is for 
the Management to take the initial responsibility 
for any such executive step, even though the Coim- 
mittee has been previously consulted, and it is for the 
Committee to bring forward any points upon which 
there is any feeling that the ruling of the Manage- 
ment does not appear fair or clear. 

An instance in’ point was a recent decision to cut 
down the night shift working from six nights to 
five nights weekly, on the grounds of health and con- 
venience, by cutting out the Sunday night shift. 
A certain amount of informal inquiry was made as 
to how the decision would be received, and a difference 
of opinion became apparent. After the decision 
had been issued, occasion was taken to make open 
inquiry of the Co-ordination Committee, and it was 
made very clear that the majority of the time workers, 
and practically all pieceworkers, were in favour of the 
reduction of hours, but that in a certain department 
the skilled men did not like the change, and a few 
elected to leave. The consultation with the Co- 
ordination Committee, although after the event, as 
it were, served a most useful purpose in making clearer 
that the decision was in the interest of the employees. 
The wages difference due to the loss of Sunday night 
working was a loss which the employees were not only 
justified in accepting, but with which they, for the 
most part, acquiesced. The point is not without 
interest that workmen are not unwilling to make 
sacrifices for social reasons and health reasons. 

It may be explained that the night shift in question 
had been running for three and a-half years at not 
less than six shifts weekly, and for a period in excess 
of that. So radical a change as dropping to five 
nights was, therefore, not lightly contemplated. 

In view of this matter being used as an illustration, 
it is, perhaps, only fair to the reader to give the full 
text of the notice posted at the time :— 

In view of the necessity of continuing our War efforts without 
flagging for just as long as it may take to beat the dastardly 
Hun, and win a clean peace for the future, it is felt that a more 
effective rest is required at the week end. 

On this account the Sunday Night Shift will be discontinued 
as an experiment for a period of three months. 

It is believed that the general health of all concerned will be 
improved, and that both pieceworker and dayworker will 
become more efficient. 

There is no reason to doubt that there will be a rive in output 
on the other five nights in consequence, which will show in the 
pieceworkers’ extra pay, and also in the dayworkers’ output 
efficient honus. The rate of the latter’s bonus will depend on 
the spirit in which work throughout the Works is carried on, 
but on the assumption that the right spirit will be shown, the 
bonus rate for night shift working will be raised, during this 
experimental period by one-fifth over the Day Shift rate. 

Advantage is being taken of certain structural 
alterations in the Works Canteen to provide a club 
room for the members of the Works Co-ordination 
Committee, where they may meet each other during 
the mid-day or evening meal hour, and also hold their 
meetings. It is intended to provide a small reference 
library. 

As mentioned elsewhere, the duties of the Works 
Investigation Officer include the interviewing of all 
men on engagement, and in that interview reference 
is made to the Works Co-ordination Committee, and 
the man is told of his group representative. On this 
account, and for the information of the General 
Manager, when walking round the Works, it has been 
settled, after putting the idea before the Committee, 
that the group representative, i.e., each member of 
the Works Co-ordination Committee, shall wear a 





badge. 
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A proposal, made by the Committee, and now in 
course of adoption, is the placing of letter-boxes in 
each shop for queries and suggestions intended for the 
Committee. 

In response to the expressed wish of the Committee 
the minutes of each meeting of the Executive are to 
be posted in the Committee’s Club Room. They wil] 
serve to keep all members fully posted as to the action 
taken by the Executive on points raised by any 
member of the General Committee, and also as to 
response of the Management to the minutes of the 
previous meeting. 

A further practice that has been agreed to is that 
the Committee member who brings forward any 
matter for the attention of the Executive shall, jf 
not a member of the Executive, attend the Executive 
meeting for the purpose of presenting his case. 

The Club Room is arranged with a folding partition, 
screening off a portion of the room for the holding of 
Executive meetings, while the remainder of the room 
continues to be available as a Club Room. This 
arrangement will facilitate the calling of general 
members as occasion requires. 

Results are the test of all schemes, and those 
resulting from the establishment of the Works (o. 
ordination Committee, under diseusssion, are not 
only encouraging, but a source of legitimate grat ifi- 
cation to all parties. A sense of trust between the 
Management and the Workers has taken definite 
shape, and everyone has confidence that no works 
questions will ever be allowed to fester and’ destroy 
the mutual regard and good feeling now so evident 








IRON AND STEEL INSTITUTE. 
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Str Rogert Haprierp presided when the conference 
of this Institute was resumed on September 13th. 

A paper on the “ Use of Bosh Tuyeres in the 
Blowing of Basic Pig Iron,” of which we give an ab- 
stract below, was presented by Mr. J. 8. Hollings. 


If it were possible to obtain absolutely ideal physical, chemical 
and mechanical conditions in every-day blast-furnace practice, 
bosh tuyeres would probably be neither necessary nor desirable. 
If «a furnace were correctly designed for a given output and 
burden, and regularly so driven, bosh tuyeres would seldom be 
required, provided the size and quality of the burden, the tem- 
perature of the blast ancl other furnace conditions were kept as 
regular as is easily practicable on a modern furnace plant. 

The circumstances which led to the adoption of bosh tuyeres 
at Brymbo were several years’ bitter experience leading to the 
conclusion that as far as conditions there were concerned the 
absolutely regular descent of the burden was of greater import- 
ance than the absolute regularity of any one other factor in 
furnace practice. 

Having done everything which at the time seemed feasible to 
ensure regularity in the size and quality of the burden and its 
proper distribution into the furnace, and being still troubled 
with seaffolds, it was decided that the easiest way to obviate 
them was to install a second row of tuyeres at some distance 
above those in the hearth. No information was forthcoming as 
to the correct height above the hearth for such tuyeres, so we set 
about getting it for ourselves on afurnace which had then been 
blowing about eighteen months. After a series of preliminary 
tests it was decided to install four bosh tuyeres at a height of 
9ft. 4in. above the centre line of the hearth tuyeres. Each bosh 
tuyere is surrounded with a cooler, and rigged in a manner 
exactly similar to the ordinary hearth tuyeres. 

The view was taken that the use of bosh tuyeres was incorrect, 
theoretically, and being anxious not to overdo the quantity of 
blast, introduced at this point, an internal diameter of 2}in. was 
selected for the bosh tuyeres. A few weeks’ experience showed that 
this was on the small side, and the diameter was increased to 3in., 
and subsequently to 4in, The nose of the tuyere was not more 
than 3in. beyond the brickwork of the bosh, which consisted of 
a complete riveted steel plate sheeting, lined with 134in. brick- 
work. No break through has ever occurred anywhere in the 
bosh, nor has a hot spot above the bosh tuyeres ever been 
noticed, though on rare occasions hot spots occurred above the 
hearth tuyeres before the bosh tuyeres were installed. 

As a result of his experience the author would have no besita- 
tion in providing for the inclusion of bosh tuyeres in any new 
furnace in which it was intended to make basic iron ; they could 
then be rapidly installed if occasion arose. Their continuous 
use at Brymbo has meant not only a very considerable increase 
in the quantity of iron made, but a greater regularity in its 
quelity. Against this, it cannot be denied that the coke con- 
sumption per ton of pig iron has been increased to a slight 
extent. By keeping the proportion of air blown through the 
bosh tuyeres to the lowest practicable minimum, the increase in 
coke consumption has not exceeded 4 ewt. per ton of pig iron, 
which is a small price to pay for the other advantages derived, 
Part of this increase may be due to the increased speed of 
driving. On a given burden there is a maximum economical 
speed of driving for every furnace ; any lower rate of driving 
results in increased fuel consumption to meet the greater radia- 
tion losses, and on the other hand any higher rate of driving 
involves incomplete preparation of the burden in the upper part 
of the furnace, and greatly increased work in the melting zone 
and the hearth, with a correspondingly increased fuel con- 
sumption, 


Mr. J E. Fletcher regarded the paper as a valuable 
one from the point of view of the information given 
as to the effect which could be obtained by the use 
of bosh tuyeres. Their employment was quite 
justified, although differences of opinion would arise 
as to the proper place in which they should be 
introduced, and there were a good many difficulties 
which would have to be overcome, of which regularity 
of charging and the slag question were the more 
important. His own experience of the use of these 
tuveres had not. been very satisfactory, but he was 
bound to confess that the use of this expedient hed 
saved furnaces which were working very badly at the 
time. 

Professor Thos. Turner welcomed the paper as an 
important addition to the literature of a practice 
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which had been steadily growing during recent years. 
From the purely theoretical aspect there could be no 
advantage in the use of bosh tuyeres, but rather the 
contrary, provided the furnace was working uniformly 
and the slag readily made and easily fusible. As, 
however, the formation. of slag took place normally 
under conditions likely to lead to irregularities in the 
case of a high melting point slag, there would certainly 
be an advantage in having a supply of air at a higher 
level which was under control. The advantage to be 
derived from the use of bosh tuyeres on the practical 
side was mainly that of overcoming difficulties due 
to infusibility of the slag, and arose particularly in 
the case of slags rich in alumina or having a high lime 
content, like basic slag. 

Mr. E. E. Wood said the paper raised a question of 
great interest to practical iron workers. The author 
did not suggest that he was setting up ideal conditions, 
but that bosh tuyeres were introduced for maintaining 
the output when the yield went down, and the paper 
clearly showed that with a decreased burden, an 
increased output was obtained, although it was 
only achieved at «a loss of efficiency in fuel 
consumption. 

Sir Robert Hadfield inquired as to the nature of 
the ore being worked in the furnace. He was under 
the impression that some of the Banbury deposits of 
phosphoric ores were being employed. 

The author in reply stated that from 66 to 75 per 
cent. of the ore was of the class referred to by Sir 
Robert Hadfield. 

The next paper taken was that by Mr. J. E. 
Fletcher, ““ The Casting of Steel in Ingot and other 
Moulds,” an exhaustive paper, of which it is impossible 
to offer an abstract. 

Dr. J. S. Unger insisted that in making a study of 
blowholes in ingots, it was desirable to reproduce 
actual working conditions, and the method adopted 
by the author did not, in his opinion, conform closely 
enough to practice to indicate what may happen 
when steel was cast in the mould. It was necessary 
to use a mould of approximately the same material 
as that used in service. 

Mr. E. H. Saniter was unable to follow Mr. Fletcher's 
theory in some respects. It was necessary to dis- 
tinguish carefully between blowholes caused by gas 
and pipes produced by contraction, whereas the 
author attributed too much influence to the presence 
of gas in the steel with which he was dealing. 

Mr. Cosmo Johns said he had long since given up 
any idea of trying to deduce anything which would 
be useful in the works by the use of wax, and he was 
in agreement with Mr. Saniter as to the need of 
distinguishing clearly between the effects of gases 
and other causes of defects. He did not think that 
in the steels made in Sheffield the question of gas 
inclusions affected the problem as seriously as Mr. 
Fletcher imagined. 

Dr. C. H. Desch regarded the contribution of the 
author as a most valuable one, although he was 
unable to agree with many of his conclusions. He 
was, for example, unable to accept the statement 
that the direction of the eutectic plates in white iron 
was due to the influence of gas, as it was fully accounted 
for by the direction of the convection currents in the 
cooling metals. Nor could Mr. Fletcher's view as to 
the form of the isotherms be accepted, as they resulted 
from peculiarities due to the behaviour of wax at low 
temperatures, and could not apply to the case of steel. 
_ Dr. W. Rosenhain made the criticism that the 
influence of the escaping gases on the direction of 
crystal growth had been exaggerated by the author. 
There was a very simple law that crystallisation 
occurred at right angles to the isothermal lines, and 
the careful. consideration of the phenomena of 
solidification was a matter of profound importance 
in seeking for explanation of defects met with in steel. 
Most of the troubles met with in metals were due to 
some defect in the original ingot, quite apart from 
the effects of after treatment. 

Dr. J. O. Arnold drew attention to the risks of 
getting scorched or scalded ingots from too high a 
temperature of teeming. In such ingots crystallisa- 
tion from each face of the mould was at right angles 
to the face, giving a perfectly cruciform fracture. 

_Mr. A. Ashwood referred to experiments on cast 
zinc, which indicated that the isothermal lines were 
identical with those of cooling steel. He had tried 
lately another series of experiments which appeared 
to raise grave doubts if it were sound practice to cast 
ingots with the big end up. His work had been 
concerned with ingots ranging in size from 10 tons to 
100 tons. When large ingots were cast with the big 
end up, most of the segregates were found in the top 
of the ingot, whereas in casting with the small end up 
this tendency was to a great extent overcome, and 
the risk of the ingot cracking transversely much 
diminished. 

Dr. W. H. Hatfield said that Mr. Ashwood’s 
experience was contrary to that‘of other steel makers, 
and casting big end up was regarded as the correct 
method, for it threw the segregates to the top of the 
ingot, so that they came out in the cropping. 

Sir Robert Hadfield referred to the campaign on 
behalf of sound ingots with which he had been 
cencerned. He had put forward certain suggestions 
which he believed to be useful to the industry, which 
involved the pouring in at the top of a certain amount 
of copper. He could not understand why that 
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followed up by metallurgists. The saving of a small 
percentage of the steel up to 5 per cent. or 10 per cent., 
which now’ had: to be remelted, was of immense 
importayice in the light of the fact that some 60,000,000 
tons of steel a year were now being produced by the 
allied nations. It was surely worth while taking up 
the subject on a scientific basis, and he would suggest 
that a committee, to include scientists, practical steel 
makers and business men, should be constituted on 
international allied lines to investigate the whole 
subject. These discussions at meetings of technical 
institutions had hitherto led to no definite action 
being taken. He believed that if a strong committee 
on the lines indicated were brought into existence a 
considerable sum of money could be obtained for the 
research from the Advisory Council for Scientific and 
Industrial Research. 

Professor W. A. Bone reminded the industry that 
they would have to face in the near future a fuel 
rationing scheme, so that the question of realising 
economies in the use of fuel was a most pressing one 
at the present time. He thought it would be advisable 
for the Institute to appoint a committee which would 
represent the views of the iron and steel industry as a 
whole upon fuel economy, and would be able to make 
effective representations to the authorities as to the 
lines which any rationing scheme should follow. 

At the conclusion of the discussion on the paper an 
endeavour was made to ascertain the feeling of the 
meeting as to the suggestion of an international 
committee on the production of sound steel, but 
Mr. Walter Dixon reminded the meeting that a 
committee to deal with very much the same problem 
had been appointed two years ago, but that nothing 
had been done. It was ultimately decided to ask the 
Council of the Institute to take into immediate 
consideration an investigation of this question. 

Mr. C. H. F. Bagley then presented his paper, 
“‘ Principles of Open-hearth Furnace Design,” from 
which we make the following extracts. 


In view of the keen interest now being taken in the subject of 
open-hearth furnace work and design, with the object of raising 
British practice up to or above the standards of continental] 
and American practice, the author has thought it opportune 
to submit a paper in which the subject can be more fully dis- 
cussed than was possible in the form of reply to the recent 
Circular Questionnaire issued by the special Committee of the 
Iron and Steel Institute. The subject may conveniently be 
resolved into two distinct branches, viz. Metallurgy and Design, 
the former being chiefly concerned with obtaining the best results 
from a given furnace, and the latter with a best design for a new 
furnace (or improvements in existing furnaces). In both direc- 
tions there seems to be room for some improvement in British 
practice as a whole. In this paper he endeavours to discuss the 
subject of design, both from the scientific and the practical 

inte of view, in the light of some fifteen years’ varied experience 
in England, Germany, and the United States. For the sake 
of brevity, opinions are definitely expressed, but he hopes it 
will be understood throughout that they are but the expression 
of personal views. 

GENERAL REQUIREMENTS. 

In order to melt steel at all, the first requirement is an exceed- 
ingly high temperature, and it can almost be said that it is 
hardly possible to attain too high a flame temperature, provided 
the flame is under control and not allowed to impinge direct on 
the brickwork. It is important, therefore, that the highest 
possible temperatures should be reached in the checker chambers 
so that they may be realised in both gas and air on reversing ; 
and also that the checker work should be deep enough to allow a 
high average temperature to be maintained throughout each 
reversal. It is important that the initial temperatures of gas 
and air should be approximately equal throughout ; for the 
fact of one being higher than the other rather implies that the 
other is less than it might have been, and the resulting flame 
temperature corresponcingly lower. So far as supply to the 
furnace is concerned, and subject to regulation by the valves, 
the intake areas, flues, &c., may be in the ratio of 168/208, 
or 0.80 air to 1.00 of gas, and the checker chambers, uptakes, 
and ports, in the ratio of 887/555, or 1.60 air to 1.00 of gas. 

Tt is, however, more important to arrange for the proper dis- 
tribution of heat between the checker chambers in such propor- 
tion as to maintain an equal temperature on both gas and air 
when the furnace is reversed. This is dependent on the amount 
of heat to be imparted to gas and air respectively—which thus 
takes account of their initial temperatures and relative weights 
—neglecting differences in specific heats. To effect this dis- 
tribution with the same chimney draught in the flues and at the 
face of either port, the areas of air to gas passages, ports, 
and flues, must be in the same proportion, which differs consider- 
ably from that required for the incoming gas and air. There 
are thus two conflicting conditions as regards ratio of port and 
flue areas, of which the proper distribution of the waste heat is 
more important ; for the incoming volumes can be controlled 
at the valves. Areas should be fixed accordingly, and the pro- 
portion maintained throughout to ensure the even flow of waste 
gases throughout. 

OPEN-HEARTH FuRNACE DkEsIGN. 


In designing an actual furnace there are two leading dimensions 
required as a basis, viz., gas-port area and hearth area per ton 
of steel capacity, from which the rest may then be calculated. 
These data are best taken from practical experience with success- 
ful furnaces, but with due regard to other working conditions ; 
for practice and circumstances are very variable in both respects. 

earth Area.—In this country a hearth area of 5 to 6 square 
feet per ton is usually allowed for acid furnaces, and 6 to 8 
square feet per ton for basic (fixed) furnaces. Large tilting- 
furnaces, working the Talbot process, &c., are, of course, much 
deeper than fixed furnaces of otherwise similar dimensions, 
and may hold nearly double the weight of steel accordingly : 
so that output comparisons on the basis of nominal capacities 
are altogether misleading, independent of differences in the prac- 
tice followed and raw materials employed. The only proper 
basis of comparison of different furnaces on similar practice 
seems to be their respective outputs per unit of hearth area, 

Gas-port Area.—Practice in this respect is very variable, 
but an allowance of four square inches per ton for acid furnaces 
and five square inches for basic furnaces is usually satisfactory. 
This factor is really proportional to the hearth area, independent 
of its depth, and is preferably stated in square inches per unit of 
hearth area—i.e., for acid and basic fixed furnaces, 0.70-0.80 
square inches per square foot of hearth. Personally, the author 
prefers larger areas both for gas and air ports—subject to proper 
control at valves—and, of course, in due proportion to each other. 

For a fixed 100-ton basic open-hearth furnace, on these 
lines, the leading dimensions are :— 

Hearth.—At 7 square feet ong ton = 700 square feet 

t. Oi 





= 50ft. Oin, x 14ft. Oin. 
= 46ft. Sin. x 16ft. Oin, sor °M™- 
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Gas Porte.—At 0.80 square inch per foot hearth 

= 560 sq. in. = 24in. x 24in., or equal. 

Air Ports.—At 2.25 times gas ports = 1260 square inches = 
1 overhead type 10ft. 6in. x Oin./l5in.; or 2 ordinary ports 
26in. x 25in. each, or equal. 

Uptakes.—Uptakes may be considerably larger than their 
port areas, to minimise friction and wear of brickwork, &c., 
but should remain in correct proportion to each other, as a check 
on the ratio of port areas. 

Gas uptakes, say, 720 sq. in. = 24in. x 30in. each, or equel. 
Air me » 1620sq.in. = 27in. x 30in. each, or equal. 

Slag Pockets and Bridge Arches.—To suit structural require- 
ments and'to connect smoothly with checker chambers, areas to 
be well in excess of uptake areas ; slag pockets faced with false 
walls, and half filled with perished dolomite or other suitable 
material, and should not be too deep, if the slag is to be tapped 
out molten. 

Checker Chambers.—Depth of checkerwork 15ft. Oin. 
if possible; the top course to be 2ft. Qin. or so below the 
bridge for protection and for even diffusion of gases. To provide 
smgle heating surface and reduce the velocity and friction of 
gases, and to allow for gradual “ silting up,’”’ the horizontal 
area of the open spaces should be at least eight or ten times the 
port areas, andin proportion as before. 

Chimney Flucs.—As already noted, it is important that the 
proportion between gas and air flues should be observed. As 
regards area, the temperature of waste gases in the flues being 
reduced to 600 deg. Cent. (or under), their total volume will be 
reduced to two-fifths (or less) of that passing through the ports ; 
and the flue areas could be reduced accordingly, with allowance 
for deposit and accumulation of flue dust, and for air leakages, 
ke. But they may well be made several times larger than this, 
and are preferably designed to correspond approximately with 
the chimney area in order to avoid sudden change of velocity. 

Chimney Valves should, of course, correspond to flue areas, 
and must be large enough to avoid any influence on the pro- 
portioning of the flues. 

Dr. J. O. Arnold dealt with the calorific intensities 
in the open-hearth furnace, and pointed out that 
from many measurements made in the two-ton 
furnace at Sheffield University, it had been found that 
the temperature varied from 1700 deg. to 1750 deg. 
Cent., and the tapping temperature from 1590 deg. 
to 1620 deg. Cent. It was somewhat surprising to 
find that these temperatures were so closely repeated 
in a 50-ton acid open-hearth furnace. 

Mr. E. H. Saniter, referring to the interesting figures 
of German practice quoted by the author, said it 
would add to the value of the paper if a drawing of 
the German furnace could be included. 

Professor W. A. Bone said that furnaces were still 
being designed and operated on a good many mis- 
conceptions as to the principles of combustion. 
There was no such thing as theoretical flame tempera- 
ture; the average flame temperature of the mass of 
gases was the thing of practical importance. He was 
sorry to note that the author contemplated a furnace 
which would require an excess of 25 per cent. of air 
for complete combustion, as such an excess ought 
not to be required in any properly designed furnace. 
The temperature of the flame in a furnace was only 
important as it affected radiation, and the more 
effective the radiation the greater the capacity of the 
furnace. A flame of carbonic oxide would radiate 
24 per cent. more than hydrogen, and it would be 
good practice to make producer gas with as great a 
percentage of CO as possible. 

Mr. H. M. Ridge expressed the view that a steel 
furnace had two essential duties to perform, one td 
heat the steel, and the other to supply air for 
oxidation. Observation in a steel melting furnace 
was an extremely difficult thing, and it was necessary 
to study other metals in search of a parallel case to 
improve our knowledge of conditions in the steel 
furnace. Experience suggested that the lower the 
furnace arch could be brought down the better 
would be the results obtained, but until an ideal 
material for the construction of the arch was available 
to withstand the temperatures to which it was 
subjected, it would be necessary to give excessive rise 
to the arch to prevent spalling. He had partly 
overcome the difficulty by using special bricks for the 
arch. That, it seemed to him, was one direction in 
which improved results might be sought, and his own 
tests had shown that for every inch the arch was 
lowered over the bath there was an advantage in a 
reduction of the amount of gas required to get a 
proper heating effect. 

Mr. Cosmo Johns was able to confirm the statement 
of Professor Bone that a high percentage of CO was 
to be preferred to a high percentage of hydrogen, 
and, he might add, was less detrimental to the walls 
of the furnace. The composition of the gases, which 
in his own practice had given good results over a 
period of twelve years, was CO, 3.5, CO 29.9, H 10.5. 
Gas of that composition could easily be made in gas 
producers. He had adopted the three port style of 
furnace, but would point out that the area of the gas 
port should be as small as possible, as it always 
tended to grow larger. With regard to the distribu- 
tion of temperature inside the open-hearth furnace, 
the hottest period was just before tapping, and he 
had obtained records which showed a temperature of 
1850 deg. Cent., and the real temperature was 
probably a little higher. The great difficulty, which 
the steel maker had to face was that he was working 
with a reversible system. 

The last paper to bediscussed was that by Mr. T.B. 
Mackenzie, ‘‘ The Utilisation of Waste Heat from 
Open-hearth Furnaces for the Generation of Steam,” 
from which we take the following passages :— 

About twenty years ago the firm with which the author is con- 
nected was engaged in 1 toned down a new smelting shop with 
acid-lined open-hearth furnaces of a nominal capacity of 60 tons, 
and it was decided to put boilers between them and the chimneys, 
with the intention of per | enough steam to blow the gas- 

roducers. The boilers selected were of the Cornish type, 30it. 
ong by 7ft. diameter, with a single internal flue 42in. in diameter. 
The waste gas from the furnace was divided into three streams, 
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each of which travelled once along the length of the boiler, re- 
uniting again at the chimney end. : : 

These boilers were duly erected and tried, but owing to the 
cooling effect on the gases the draught of the furnaces was 
reduced to such an extent that their operation was slowed down 
sufficiently to compel this attempt to recover the waste heat to 
be abandoned. The boilers were accordingly removed, re- 
erected in ordinary settings, and fired by hand in the usual way. 
Although this method of utilising the waste heat from the 
furnaces had provec abortive, the author was not convinced that 
the problem could not be solved, and after giving the subject 
some thought it occurred to him that the placing of an induced 
draught fan beyond the boiler would be a solution. 

In order to put his ideas on record he prepared a paper on the 
subject, which was read before the Institution of Engineers and 
Shipbuilders in Scotland on March 2Ist, 1911, the title of the 
paper being ‘“‘On Means of Economising Fuel and Utilising 
Waste Heat in Malleable Iron and Steel Works.” As a direct 
result of the paper the author was given permission to have an 
experimental boiler, economiser, and fan, on the lines he had 
advocated, attached to one of the smaller furnaces in the works 
to test the predictions made. 

The furnace selected for the experiment was an acid-lined 
open-hearth furnace of ordinary construction and of 30 tons 
nominal dapacity. The boiler selected was of the Babcock and 
Wilcox water-tube type, having a heating surface of 1619 square 
feet. In series with the boiler was placed a Green’s economiser, 
having a heating surface of 720 square feet. The fan adopted 
was of the Keith and Blackman type, having an impeller of 20in. 
diameter, driven by a variable speed direct current motor of 20 
brake horse-power. As origirally erected, two openings were 
made in the stee] chimney attached to the furnace—a lower one 
to admit the waste gases to the boiler, and a higher one for their 
return after passing over the heating surfaces of boiler and 
economiser, a cast iron damper of the butterfly type being fitted 
in the chimney between the openings. This arrangement did 
not work satisfactorily, as the damper could not be kept tight. 
A plate damper was then fitted at the top of the chimney, the 
upper opening closed, and the fan arranged to discharge direct 
into the air. After some other minor troubles had been over- 
come the installation was got to work satisfactorily, and a test 
was made extending over a period of 111} hours, in order that a 
fair average from all conditions of the furnace would be arrived at. 
(Here follows a full account of the tests.) 

These results having demonstrated that the author’s.arrange- 
ment was quite practicable, and did not in any way interfere 
with the furnace output, it was decided to provide a new smelting- 
shop in process of erection, and containing open-hearth furnaces 
of 45 tons nominal capacity with similar equipment. The 
equipment consists, for each furnace, of a Babcock and Wilcox 
water-tube boiler having a heating surface of 1827 square feet, a 
Green’s economiser having a heating surface of 960 square feet, 
and a Keith and Blackman fan with an impeller 30in. diameter, 
driven by a variable speed direct current motor of 40 brake 
horse-power. The fans discharge through short funnels direct 
into the atmosphere. The furnace chimneys have dise plate 
dampers at the top, which are kept nearly closed when the boilers, 
economisers and fans are in operation. 

There are two reasons why the dampers are not closed fully, 
one being that the boilers and fans are rather small, and the 
other being a fear lest an explosive mixture would hecome 
pocketed in the chimney at each reversal of the furnace with the 
risk of ‘‘ kicks’ taking place which might cause damage to the 
plant. This plant was finished and put to work shortly before 
the war broke out, so that no tests were made of their perform- 
ance. Since the war the euthor has been joiutly responsible for 
adding seven boilers and fans to old furnaces and ten to new 
furnaces, and it is unfortunate that the theory was not developed, 
as, had it been done, larger boilers would have been used and 
more steam obtained. 

An account of a number of tests made with this plant occupies 
the greater part of the paper. 

The author concludes :—Experience has shown that in a =teel 
works making plates and bars, and in which the power plant is 
not particularly up to date, most of the mill engines being of the 
simple high-pressure type, the shears being similarly driven, and 
even some of the live roller racks being driven by small and 
wasteful engines, whilst the pipe ranges are of considerable 
length, the steam consumption works out at 3200 lb. per ton of 
ingots. Even in such a case therefore.the saving in boiler fuel 
which could be effected by the use of waste heat boilers on the 
smelting furnaces would be 43.75 per cent. Another source of 
steam, which has not been dealt with in this paper, is the waste 
heat from the reheating furnaces. The volume of products 
would be less per furnace, but from some tests made it would 
appear that the temperature is higher. A very conservative 
estimate will therefore be that under the conditions named above 
a saving of 50 per cent. in boiler fuel can be made by utilising 
heat presently, in nearly every case, going to waste. More 
experimental data are, however, necessary, and it is to be hoped 
that all of the members who may have such in their possession 
will, in the interests of engineering science, communicate them, 
so that the deductions which have been drawn from those herein 
recorded may be either confirmed, or, where necessary, modified. 


Dr. Unger said that in the United States there had 
been no real effort to utilise waste heat, but in that 
connection it must not be overlooked that in some 
districts of the United States considerable use was 
made of powdered coal, and the stack temperatures 
were higher than in producer gas installations. 
Another point was, that in American practice water- 
cooling was more largely employed than in European 
steel works. His own view was that the open-hearth 
furnace of the future would be a steel box having a 
double wall filled with water, and an inside brick lining. 

Mr. Kolle welcomed Mr. Mackenzie’s paper as 
containing much information which would be 
exceedingly useful to manufacturers of steel-making 
plant. It was very difficult to get accurate calcula- 
tions of the total volume of gases which were being 
dealt with, and on that depended very largely the 
rate of transmission per square foot of heating 
surface. He would like to know if Mr. Mackenzie 
had taken records of the CO, in the gases at the 
various ports, the entrance to the boiler, exhaust, and 
the economiser. He was able to quote some records 
irom one of his firm’s installations extending over 
some weeks’ work, which gave a mean evaporation 
of 8302 Ib. over 136 working hours. He had isolated 
a period of twelve hours’ working, and taken the 
temperature and CO, all the way through. The 
temperature ranged from 673 deg. Cent. down to 
341 deg. Cent. at the outlet and 293 deg. Cent. in the 
economiser. 

Mr. E. H. Saniter said that questions of policy as to 





dealing with the waste gases of a Siemens open-hearth | 


furnace- had: been considered by a number of people 
for many years. It was really a question depending 
on the temperature of the waste gases, whether it 
was worth while attempting to make use of them. 





The author had given a number of examples where 
the temperature varied considerably, and it seemed 
to him that at temperatures below 500 deg. there was 
very little in it. Taking the whole of the,author’s 
examples together, it seemed that it was possible to 
effect an economy of about 1} ewt. of coal after the 
electricity required for driving the fan had been 
deducted, which was not a very great saving.. It 
would be interesting to know what was the capital 
expenditure to produce this result. 

The following papers which were included in the 
agenda were taken as read :— 

“The Rate of Change at 100 deg. Cent., and at 
Ordinary Temperatures in the Electrical Resistance 
of Hardened Steel,” by Mr. E. D. Campbell ; “* Notes 
on a Telescopic Focussing Apparatus for Photomicro- 
graphy,” by Mr. A. F. Hallimond; ‘‘ On Magnetic 
Analysis as a Means of Studying the Structure of 
Tron Alloys,” by, Mr. K. Honda; and ‘* Phosphorus 
in Malleable Cast-iron,” by Mr. J. H. Teng. 








AN AMBULANCE TRAIN FOR THE AMERICAN 
ARMY. 


THE medical officers associated with the United 
States Army were quick in appreciating the outstand- 
ing features in the design and equipment of the 
British-built ambulance trains now in use on the 
Continent, and already several similar trains have 
been supplied through the medium of the British 
Railway Executive Committee for the use of the 
American armies in France. One of the latest of 
these trains to be sent overseas is that recently built 
at the Dukinfield Works, Manchester, of the Great 
Central Railway Company. and in it the latest require- 
ments cf the United States Army Medical Depart- 
ment have been embodied. It may be mentioned 
that previously, no fewer than three ambulance 
trains had been supplied from the Dukinfield Works, 
the first one going into service on August 24th, 1914. 

The train for the American Army may properly 
be termed a “ First Aid ” or “‘ Clearing ” train, rather 
than a strictly “‘ Hospital” train, as its prime func- 
tion will be the removal of the sick and wounded 
from the battle area, and its equipment is in striking 
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“* Pharmacy ”’ car—see Fig. 5—which has treatment 
and dispensary compartments, and a ward for serious 
cases, is about central in the length of the train, 
being actually the eighth vehicle from one end, so 
that it is conveniently situated to be of easy access 
from any of the four ward cars which run at one end 
of it, and the five ward cars which run at the other 
end of it. One of the kitchen cars—see Fig. 3— 
serves. the “forward” portion of the train—which 
includes the doctor’s and nurses’ quarters, as well 
as the forward ward cars—-whilst the other kitchen 
serves the ward cars in the rear of the ‘‘ Pharmacy ” 
car, as well as the ‘“ Personnel’s”’ quarters. The 
general food provision and meat stores car forms the 
rear portion of the train. It should be stated that 
the working and living quarters, which latter include 
a bed seat, enclosed washdown w.c., lavatory, folding 
table, cupboard, &c., for the guards or the train crew 
are at each extreme outer end of the train, but with- 
out vestibuled access thereto. 

The whole plan of the train is upon the generally 
approved lines, such as has already been adopted 
by the authorities for the use of British troops operat- 
ing upon the Continent, except that certain United 
States’ requirements have now been specially pro- 
vided. The type of vehicle which predominates is, 
as will have been gathered, the ‘‘ Ward ” car, each of 
which is replete with all accessories, which include 
thirty-six cots placed in tiers of three. Drawings 
of a ward car are given in the lower half of page 263. 
The cots are portable, and can be arranged so that 
those on the lowest, intermediate and upper levels 
may all be placed in the horizontal position for the 
receipt of “‘recumbent”’ cases. The intermediate 
cots can also be lowered so as to form “‘ seat backs ” 
for men to rest against whilst they are seated upon 
the lower cots. The cots can also be turned upwards 
against the sides of the car when the floors are to be 
cleaned, and it should be noted that the floors are 
rounded at their junction with the sides and ends 


“ 


-of the car to facilitate the last-mentioned operation. 


Views showing the cots in these various positions 
are given on page 266. Each cot is furnished with 
a@ removable head board, and has a tick mattress 
stuffed with wood fibre and secured by canvas straps, 
as well as two pillows, stuffed with wool flock. 
Special stools are provided to ease the handling of 
patients occupying the upper cots, and each tier of 
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contrast with even the best arrangements that were 
available overseas in the early stages of the war. 
By the courtesy of Mr. J. G. Robinson, the chief 
mechanical engineer; to, the railway company, we 
are enabled to put before our readers the following 
description, and also to reproduce herewith, and on 
pages 263 and 266, anumber of interesting drawings 
and photographs, from which an excellent idea of 
the general features and equipment of the various 
vehicles which form this train may be gathered. 

The train, a view of which is given in the top view, 
on page 266, is vestibuled throughout, excepting the 
guards’ compartments at each end, and the arrange- 
ment of the sixteen vehicles, of which it is comprised, 
will be seen in the upper set of drawings on page 263, 
which shows the different types of vehicles. The 
bodies of the cars are uniformly 56ft. long, and have 
@ net width of 8ft. 10}in. There are nine ward cars 
of exactly similar general design—see the lower draw- 
ing on page 26J—which will each accommodate 
thirty-six recumbent cases, or, if there are enough 
men able to sit up, forty-eight of them may be carried 
as well as twelve recumbent cases, or sixty cases 
altogether. There are two kitchen cars in the train, 
and in each case this type of car is the third from one 
of the respective outer ends of the train. The 





cots has two leather straps which extend from floor 
to ceiling for safeguarding patients in transit. There 
is a number plate to denote each cot, a bracket to 
receive an electrically operated portable fan, which 
latter may be set at any desired angle, and may be 
operated to give any patient ease who may have 
been “‘ gassed.” Other items include a cup or basin 
holder, with brackets, a folding paper or letter rack, 
and a combined ash tray and match striker to each 
cot. In each ward car there are overhead tanks to 
carry 150 gallons of water, each fitted with gauge 
glass, shut-off cock and connections, as well as a port- 
able six-gallon water tank, the cover and tap of which 
are secured by means of padlocks. 

The doors for passing stretchers directly in or out 
at the sides are arranged about the centre of the length 
of the car, and are of the folding type, each one of a 
pair being arranged so that it can be hooked back 
against the side of the car when open. As the medical 
letter and number of the car are plainly painted upon 
the insides of the docrs they can be easily and quickly 
discerned from a distance. Near the double doors 
a desk table is fitted inside the car and camp stools 
are provided, and near this point portable electric 
lamps and fans, as well as the ordinary fire extinc- 
teurs—Pyrenes—and the six-gallon water tank, before 
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referred to, are kept. At one end of the car there is 
an auxiliary attendants’ section, in which is a porce- 
lain sink, with water supply tap, as well as a cupboard 
and cup or basin rack. The light-controlling switches 
are also arranged near by, as well as a hand brake 
wheel for use in emergencies. Adjoining is a com- 
partment, to which access is gained by means of a 
sliding door, and in which is an enclosed latrine bucket 
and separate excreta bin, as well as racks for bed pans 
and bottles. The floor at this end of the car is coated 
with “‘ Sanolit,’’ of the same khaki colour as the lino- 
leum, with which the floors of the wards are covered. 
Each latrine section is ventilated in the usual way, 
and has also.a supplementary ‘‘ down-cast ”’ ven- 
tilator, which exhausts the vitiated air through the 
floor of the car—see Fig. 1. The whole of the in- 
teriors of the wards are painted white enamel through- 
out. 

With the slight exception of the height of 12ft. 5in. 
at the centre of the body, above rail level, the trans- 
verse contour of all the coaches is similar to that of 
the latest Great Central Railway standard 60ft. 
carriages. Fig. 2 shows an end view of one of the 
coaches as well as the Great Central load gauge and 
the 'OQuest “running ” gauge. It will be observed 
that the lower stepboards, being in excess of the 
British limit, had to be fixed when the train reached 
the other side of the Channel. 

A useful device has been adopted on the gang- 
ways throughout the train for preventing damage 
should a ‘* break loose ” occur, or should the coaches 
be uncoupled. ~As a general rule, the vestibules 
or gangways used in Great Britain run permanently 
locked together, with the result that they are torn 
asunder or broken when the vehicles become acci- 
dentally separated. A jointed clip lever, kept 
together by predetermined spring pressure, has had 
some vogue in France, but it has lacked the positive- 
ness which characterises the device that has been 
adopted by the Great Central Railway, and which 
has been fitted to the train under consideration. The 
device, which is illustrated in Fig. 2, is not only 
perfectly positive in practice, ¢.c., for retaining the 
gangways in the locked position, but has been proved 
to be reliable in preventing any possible injury being 
done to the gangways when the couplings and attach- 
ments between two cars become broken and allow 
the cars to separate. The jointed jawed levers, of 
which there is one on each side whenever two gang- 
ways abut and are locked together, are kept from 
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Fig. 2—END VIEW OF COACH, AND DETAILS 


opening, when once locked, by means of a spring- 
pressed trigger, one end of which is attached to a 
chain, the other end of the latter being attached to 
the car body. It is only when this chain becomes 
taut, in consequence of a gangway being extended 
beyond the normal range, that the triggers are imme- 
diately released, and permit the jointed jawed levers 
to open and the gangways, which were previously 
locked together, to fall harmlessly away from each 
other. 

Ventilation has, naturally, reeeived very full con- 
sideration. Throughout the train most of the 
side windows are arranged to be lowered like those 
in the doors, and there is a battery of “‘ Moorgate ”’ 
ventilators over each of the ranges or cooking stoves, 
as well as hatchways in the roofs of the kitchens. 
Special ‘‘ down-cast ’’ exhaust ventilators have been 
fixed to remove fumes, or vitiated air, directly 
from where they originate, downwards through the 
oor of the car, this method of ventilation having 
been adopted in the stove chambers as well as in the 
latrine compartments. The heating of the vehicles 
generally is dependent upon steam from the loco- 
motive, or other external steam boiler, through the 
usual means of a steam main, which runs right 
through the train, with French-type end cocks and 
bifurcated steam hose connections and external 
clamp and screw attachments at the ends of each 
car. The heating ‘units’? or radiators are each 
separately controllable, and local condensation is 
provided for by the use of “Sirius”’ traps. The 
heating surface of the radiators is in the ratio of 
three and a-half square inches to each cubic foot of 
space in a compartment, which is about one square 
inch per cubic foot in excess of British practice. As 
it is not always practicable, or desirable, to heat the 
train as a whole when the “‘ wards”’ are-not in use, 
the staff car, for medical officers and nurses, as well 
as the car in which the “ personnel” are domiciled, 
each have a coke-fired heating apparatus of the 
hermetically sealed small water-tube type, in addi- 
tion to the radiators, which is available when the 
latter are out of use. 

The whole of the vehicles are fitted with the West- 
inghouse air brake, and have 12in. internal diameter 
brake cylinders, with 3}in. improved triple valves. 
The passenger communication or chain alarm appa- 
ratus, common to British railways, is arranged so 
that upon being called into use it will partially apply 
the Westinghouse brake, and, at the same time, 
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exhibit a visible signal outside the end of which- 
ever car the chain inside thereof may have. been 
pulled. The ultimate resetting of the valve, which 
has been opened by the pulling of the chain, is 
accomplished by the “ tell tale” signal, being turned 
to its normal position by hand. Hand brake wheels 
have also been specially fitted in each car at the 
expressed. wish of the American authorities. 

It should be stated that the side buffers are of 
what is known as the “ reserve stroke”’ type, there 
being the usual column of rubber springs—for the 
absorption of ordinary buffer pressure—which are 
arranged within the underframes, and a reserve set 
of higher powered springs, external to the head- 
stock or buffer beam, and against which they im- 
pinge ; only, however, when the full ordinary stroke 
has been exhausted. The super springs thus only 
receive the unusual: pressure that may occur in rough 
shunting or collision, In addition to the “ Conti- 
nental’’ pattern of screw couplings and French- 
shaped draw hooks, safety side chains and hooks 
have been affixed in order to comply with “‘ over- 
sea’? practice. 

Electric lighting and other electrical appliances 
are most complete, there being ample control in the 
form of switches, main and subsidiary, electrically 
operated fans, which can be set at any desired angle, 
as well as portable fans and lamps. There is also a 
portable cluster light in the “ pharmacy” car for 
use over the portable operating table. There are 
** pilot ’ lights, which can be switched on at one end 
of a ward, and off at the opposite end,:and can be 
screened by means of hinged shades, whilst lamp 
brackets and holders for standard army candles are 
also provided for emergency use. The dynamos are 
arranged to cut in at very low speed. 

The method of conspicuously numbering the cars, 
wards and train is in accordance with the wishes of 
the United States authorities ; the whole of the out- 
sides of the cars are painted khaki, with the initials 
“TT. S.” about the centre of the side of the car, in 
white, with red shade, and the Geneva Cross on a 
white ground, 30in. square, on the side of the cars 
near each end. Emergency tools of British pattern 
are carried in the “ pharmacy” and each of the 
kitchen cars, and a complete box of carpenter’s tools 
is carried upon the train, as well as three super fire 
extinguishers. With regard generally to the trains 
supplied by the British Railway Executive Com- 
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Department, much has been done to standardise 
them, and especially the equipment, which is for 
convenience in obtaining it, similar to that used by 
the British Army. The total length of the train, 
excluding engine, is 48ft., and, unloaded, the 





Fig. 3—KITCHEN COMPARTMENT 


traii weighs 442 tons. 
authorities maintain the trains on the Continent 
@ very considerable variety of spare parts is shipped 
with each train for that purpose. The coaches were 
transported from England to their destination com- 


As} the. Unitedg States | 


motion. The men go in groups to the Admiralty technical 
representative, who has expert interviewers ready to 
examine their knowledge of the trades they profess to 
know. These interviewers, each a specialist in various 
branches of shipbuilding, are the main axle of the release 


sufficient education, to use their abilities to the best 
advantage. The Dunlop Education and Endowment 
Seheme was essentially an encouragement scheme, [It 
afforded facilities for education, and provided the strongest 
possible inducements to study in the shape of continuous 





Fig. 4—SICK OFFICERS’ 


machinery. One will take shipwrights and draughtsmen, 
slingers and riggers; in a little room adjoining, his 
colleague puts through their facings a file of platers, 
riveters and caulkers; while a third expert deals with 
fitters, machinemen, moulders, and the like. Each 


COMPARTMENT 


promotion, constantly increasing salary, the assurance of 
a satisfactory career for life, and the benefit of an endow. 
ment at the age of fifty-five. Some of the company’s 
occupations called for the employment of men and women 
of high educational attainments, and positions were held 
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Fig. 5-PHARMACY COMPARTMENT 


plete, so that the train was ready for service on arrival 
in France, saving for the fixing of the stepboards, as 
mentioned above. 








FROM ARMY TO SHIPYARD. 


Up to the present about 13,000 skilled men have been 
transferred from the Army to the shipyards. They form 
part of the 20,000 whose release from the Army for this 
national work of first importance was sanctioned by the 
War Cabinet last January. The process of release is not 
so rapid as, perhaps, may have been expected. In the 
first place the men it is proposed to restore to their trades 
have to be selected, and after that they have to be found. 
With an Army of millions, constantly moving from place 
to place, it takes some time to fix the whereabouts of, say, 
the one man required in every 300, and if, at the end of 
each quest, he is found to be in France, it may be taken 
for granted that he remains there, for the time being. 

It is only when Admiralty experts,have assured them- 
selves that a soldier is a type of worker they,want that he 
is presented to the proper military authority for release. 
At home the process begins with the examination of a vast 
card index at Kew, where are recorded all kinds of personal 
particulars of men serving in this country. An Admiralty 
technical expert has practically exhausted this index in the 
last eight months ; other representatives have picked out 
men from the Armies in Egypt, Palestine, Salonika and India 
—and still the shipyards hold out their arms for more men. 
Skilled workers who may dribble through the hospitals at 
home come within reach of the Admiralty representatives, 
who know from details given on enlistment which soldiers 
are likely to meet requirements. 

It is at Ripon that the real machinery of release is set in 








successful candidate is promptly enrolled in the Ministry 
of Labour Employment Department and allocated to a 
yard that wants him—generally in,the neighbourhood of 
his,home. The Admiralty representative knows exactly 
the demands of the firms for the different types of labour— 
if he had 3000 riveters to-day, for instance, he could place 
them all immediately. A civilian medical board next takes 
the candidate in hand, for all must be “ graded ” as they 
pass to the Army Reserve. Fitness is not, as in other 
discharges, an obstacle ; it is rather the reverse, for a man 
who is classified as low as Grade 3 must first be referred 
to the Admiralty representative to decide whether his 
disability will prevent his doing the job that is waiting 
for him. 

The experts, it will be seen, take great care to satisfy 
themselves that the man knows his trade, and once that is 
settled there is only one more stile in his way. It is 
expressed in the Army word “Document.” The man 
who arrives at Ripon from the other side of Europe, but 
whose documents have missed the way, is ‘‘ unlucky.” 
But there it is. His wait, perhaps, will not be long, and 
his pleasure will be all the greater when his ‘‘ documents ”’ 
do come. 








A PACTORY EDUCATION SCHEME. 


THE conclusion of the fist term of the Dunlop Rubber 
Company’s Educational Scheme and the inauguration of a 
Staff Endowment Scheme were celebrated on Friday, 
September 6th, at the Birmingham Temperance Hall. 
Mr. F. C. Baisley explained the schemes in detail. He 
pointed out that in the past gindustry and commerce in 
this country had been handicapped through the greater 





percentage of those employed being unable, for want of 








Fig. 6- INFECTIOUS CASES CAR 


by Doctors, Masters and Bachelors of Science, and Masters 
and Bachelors of Arts. Every one of the executive 
directors of the company, and most of the directors of the 
subsidiary companies, hadgbeen promoted from the 
management. The Endowment Scheme was _ provided 
entirely at the expense of the company. The amount of 
the endowment depended upon the length and form of 
service between the ages of twenty and fifty-five, and was 
adjusted yearly. The highest amount guaranteed by 
assurance was £3000. 

The policy of the directors was to secure and to retain 
the services of men and women, youths and girls of 
ability, and give them every encouragement and facility 
to advance. They wanted every inferior position to be 
regarded as a stepping-stone to something _ higher. 
Frankly, their aim was efficiency, and to that extent it 
was to the directors a purely business proposition ; but 
they also felt that by encouraging the habit of study they 
were promoting the general welfare ofthe members of their 
staff. 








A sumMARY of the projects for storage warehouse and other 
construction, to facilitate the speedy handling of materials 
atjstorage points for the use of the Army, either already 
erected, or in the course of construction in the United 
States, shows an aggregate expenditure of £43,600,000. 
When completed these projects will provide approxi- 
mately 33,800,000 square feet of warehouse space, addi- 
tional wharves and piers, and improved harbour depths 
at various points. All work of this nature is done under 
the supervision of the Construction Division of the Army. 
The majority of the projects will be completed this year. 
With few exceptions, says ‘The Iron Age, they are per: 
manent structures of concrete, brick and steel. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the oninions of our 
correspondents. ) 


VALVE GEAR FOR THREE-CYLINDER LOCOMOTIVES. 


Str,—I have read your article of September 20th on ‘* Counting 
Joints,” but cannot admit that might makes right, and so must 
refuse to be converted by your dialectical Tank! His joints 
may be as numerous and necessary as, say, the bones of a red 
herring, but I see little analogy between his functions and those 
of the valve gear of a locomotive, so, if you will allow me the 
space, T will evade the “‘ shrewd blows ” of your tank and confine 
myself to the questions at issue, which are briefly :-— 

(1) Whether estimates of the comparative efficiency of 
different valve gears can be fairly based on :—({a) The 
number of working joints; (b) directness of drive, or, in 
other words, absence of offsets in the gear. 

(2) Whether the efficiency of the locomotive under 
consideration is reduced by the internal friction due to :— 
(a) Incline of cylinders ; (6) drive on to second, in place of 
third, axle. 

Regarding (1) your argument appears to be that provided 
they are good ones the number of the joints is immaterial, and if 
they are bad ones, a handful of sand will soon put matters right. 
No wonder the tanks do so well in the mud of France ! 

You appear further to hold that any possible disadvantages 
due to the increased number of joints in a valve gear will be 
compensated by the avoidance of excentric, and reversing link, 
with die. You ignore the offsets and consequent indirect drive 
introduced, not only for the inside, but for the outside valves, 
and you ignore the practical disadvantages of the rocking shaft. 

I am aware that conclusive statements as to the actual amount 
of work required to drive the valves in each case can only be 
made after actual trials, involving probably elaborate recording 
apparatus, and, as Mr. Holcroft has pointed out, the wear can 
only be judged in the running shed : for these reasons discussion 
alone can lead to no definite conelusion. I must, therefore, 
confine myself to the opinion already expressed, that the advan- 
tages of the new Great Northern Railway gear are exaggerated, if 
indeed they exist, and T still hold that most engineers will 
prefer the gear which has a minimum of joints and no offsets. 

We now come to objection (2a), which you summarily dismiss 
with a remark that my dislike to the inclined—outside— 
eylinders is ‘** founded on rather poor reasons.” The particular 
reason advanced in my last letter was, briefly, loss due to 
increased friction. I will deal with this below, and, incidentally, 
with other evils resulting from the cylinder arrangement. 

Fortunately, in considering this larger question, the forces 
and the re-actions to them which cause the losses, are to a large 
extent definitely calculable, and we can now deal entirely with 
facts, and in no degree with opinions only. The late D. K. 
Clark presumably knew nothing about ‘‘ Tanks,” but he did 
know something about locomotives, and in his ‘‘ Railway 
Machinery,” published in 1855, he deals very fully with the 
“* Disturbances caused by the action of steam on the piston.” 

When considering the causes producing pitching and rocking, 
Clark writes : “‘ Pitching and rocking are at least the tendencies 
of the oblique action of the connecting-rod, and they become 
more sensible the shorter the rod and the more susceptible the 
springs.” Clark later deals with the disturbing effects resulting 
from the ineline of the cylinder, and observes that ‘‘ the incline 
of the cylinder aggravates the irregularities due to the angle of 
the connecting-rod, and becomes more formidable in its effects, 
not only by increasing the incline, but also by inereasing the 
pressure on the piston w.th the same angle of cylinder.” ‘‘ These 
disturbances are quite obvious in outside cylinder engines 
working under full pressure, when the angle of the cylinder 
amounts to lin 10.” (The eylinders of the new Great Northern 
Railway engine are inclined at l‘in 8!) Clark sums up that 

there are ‘‘ three principal disturbing causes which affect the 
stability of the loecmotive,” the second of these he defines as 
“the oblique action of the steam through the connecting-rod, 
and the inclined cylinders, which tends to produce vertical 
pitching and rolling movements.” Clark’s definitions are 
possibly not as clear as they might be, but it is evident that he 
appreciated fundamental principles which are as applicable 
to-day as in 1855. 

The actual forces resulting from the use of large cylinders and 
high boiler pressures are, of course. considerably greater than in 
his time, and an investigation of the problem in the case of 
modern high-powered outside cylinder engines gives surprising 
figures for those vertical components which produce, or tend to 
produce, disturbances, and also for those re-actions to these 
vertical components which increase friction in the working parts. 
In the present instance these vertical components are at their 
maxima equivalent to a single force of about 4} tons, applied 
at the cylinder and periodically acting upwards alternately on 
either side of the engine, tending to produce the effects described 
above. e 

Had the outside cylinders been placed horizontally one 
component would have been entirely eliminated, and had the 
drive been on to the third axle, with a longer connecting-rod, the 
remaining component would have been much reduced, the 
single equivalent disturbing force reduced to about 1} tons, 
with an equivalent reduction in those re-actions which through- 
out its running career will cause wear and tear of slide-bars, 
axle-boxes, guides, springs, and tires of the engine. It may, 
incidentally, be observed that the ultimate re-action will be 
at the rail and at slow speeds and late cut-offs will tend to cause 
an increase of from 5 to 6 tons to the load on each driving 
wheel alternately. 

Apart from the question of tire wear, this is perhaps rather a 
matter of interest to the civil engineer, and those who may care 
to pursue the subject will find much useful information and 
illustrative diagrams in a paper by Anderson on ‘“‘ Impact 
Coefficients for Railway Girders,”’ published in the ‘* Proceedings,” 
Tnstitution of Civil Engineers, Volume CC. The remarks of Mr. 
Wolley Dodd, in the correspondence, on the evil effects of inclined 
cylinders and a drive on to the second axle are particularly 
worth noting. 

In conclusion, and to prevent any misunderstanding, I wish 
to make clear that, so far as has been within my power, I have, 
when occasion offered, recommended the adoption of three 
cylinders as an efficient means of overcoming the limits to 
cylinder capacity imposed by British rail and load gauge limits 
on the capacity of two-cylinder locomotives, and of removing 
some of the disadvantages inherent to the two-cylindeér engine - 
but the three-cylinder arrangement adopted in the present case 
appears to be the worst possible, and, since you have made it 
clear that the design has not been prejudiced by the use of 
existing standard patterns, one can only regret that an 





opportunity for obtaining the full benefit of the three cylinders 
has been missed. 

It is difficult to understand how the locomotive can be 
** advanced ” by such a violation of fundamental principles as is 
evidenced by this particular arrangement which you would see 
perpetuated. Its errors were known to the men who rebuilt 
the Rocket, with her cylinders as nearly as possible horizontal, 
as she may be seen to-day at South Kensington. 

* Loco., M.I.M.E. 

September 24th. 

[Possibly the best reply to our correspondent is, that ‘* hand- 
some is as handsome does.” The Great Northern Railway 
engine has run 10,000 miles since she went into traffic, and has 
not been off “sick”? once. Her coal consumption averages 
about 90 Ib. per mile, or between 7 Ib. and 8 lb. better than her 
two-cylinder predecessor. We cannot enter here into the vexed 
question of inclined cylinders and tong connecting-rods, but 
since our correspondent has quoted authorities, we must content 
ourselves for the time being with a similar course. ‘‘ D’ailleurs,”’ 
writes M. Demoulin in his big treatise on the locomotive, 
‘**VPinclinaison nécessaire . . . est assez faible en général pour 
ne pas avoir d’inconvénients serieux.”” We need hardly add 
that all locomotive men are well aware of the advantages of 
horizontal cylinders : but the locomotive, like all other machines, 
is a compromise between what we would do if we could, and 
what circumstances oblige us to do.—Ep. Tue E.} 





PUBLIC SUPPLIES OF ELECTRICITY. 


Srr,—-The Committee appointed by the Board of Trade to 
consider the question of electric power supply, in their report 
issued recently, expressed themselves as follows :— 

““ We recognised that it was our duty to consider the terms of 
reference from a national point of view, so that our recom- 
mendations might lead to a practical scheme for providing the 
vital requirement of cheap power throughout the country. The 
supply of such power is now seen to be virtually as essential 
as labour and materials in so far as it affects economical pro- 
duction. The extent to which electricity may be further 
applied to cheaper and better mechanical production, to improved 
railway service, to electro-chemical and metallurgical processes, 
to agriculture and to domestie labour-saving apparatus, is alto- 
gether incalculable. . . 

* Electric power has a great advantage in its facility of appli- 
cation, range of speed, &c., possessed by no other form of power. 
The provision of utilisation of cheap power is one of the best 
methods for enabling increased wages to be earned, while its 
more extended use, assuming it be produced cheaply, assists the 
manufacturer to meet increasing cost of labour.” 

A supply of electric power should be available for the whole of 
the population for use in any form required by them. This 
supply should be financed by means of two kinds of taxation 
(2) industrial taxation levied on productive industries, and (6) 
a poll tax. The latter would be levied if the use of raw coal for 
domestic purposes were made a civil midemeanour. 

If the principle of such distribution be adopted, many of 
the questions now so ardently or even bitterly debated would 
be answered. Take one instance. The minds of many are 
exercised with regard to the question of transmission costs, and 
are engaged in devising fantastic tariffs to overcome this diffi- 
culty. 

I believe that a person residing in Withington pays no more 
for water than one who may live 20 miles nearér Thirlmere. If it 
be urged that the practice here recommended would lead to waste, 
especially if electric power were used universally for domestic 
purposes, it may be stated that there are no rules which regulate 
the amount of water a man may use in his bath or the amount of 
material he may disperse through the public drains. 

Perhaps you may think this proposition worthy discussion 
in your columns. 


London, S.W., September 21st. F. B. NATHAN. 


HIGH-PRESSURE STEAM. 

Srr,—It is curious that discussions on steam should usually 
tend to produce superheat in those who join in the fray, and the 
letter of C. R. K. in the current issue is the latest example of the 
phenomenon. 

But does not C. R. K. take altogether erroneous views as to 
other people’s ideas, at least so far as experienced steam engineers 
are concerned, for I do not recollect the time when we did 
not know, what it takes C. R. K. a long column 
to tell us, to wit, that an engine working with super- 
heated steam could not do the same work as when using 
saturated steam (‘‘ under the same conditions ”’ should be added). 
The reason is perfectly clear. At a given cut off, superheated 
steam, the volume of which increases faster than its volumetric 
heat, cannot carry so much heat into the cylinder as does 
saturated steam, for the latter has, in addition to its own heat, 
carried in a lot of hot water, or, what is as good, has formed 
a lot of hot water by heating up the exhaust-cooled cylinder 
and piston walls. And this hot water makes more working 
steam as the piston moves beyond the cut-off point. It is, 
therefore, always necessary to set the valve to give later cut-off 
with superheated steam. ’ 

The proper function of superheat is not, under the compulsory 
environment of non-adiabatic cylinders, to secure any thermo- 
dynamic gain, but to counteract the effects produced by such 
material. Consequently we should all be moderate superheaters 
only, content to allow little, if any, superheat to remain in the 
steam beyond the cut-off point and where it should continue its 
expansion on the higher expansion. Excessive superheat 
has many disadvantages which I need not name, and I am quite 
in accord with C. R. K. in condemning the German practice 
foisted upon so many of our inexperienced men in control of 
steam plant. The Germans went so far as to publish a book 
pretending to be one of scientific investigation. It was nothing 
but an attack on British superheaters and a special pleading for 
one of the German “ toasting fork ’ apparatuses as Cruse called 
them. 

The German system was, I suppose, foisted on many of our 
unfortunate municipalities as a result of the merry junkettings 


in Germany in which it was once the fashion of our municipal 


men to indulge. A long price we have had to pay for their 
banquettings and free hotel bills, which all formed a part of 
the peaceful penetration methods of the pious Hun. 

Saturated steam properly defined is steam fully heat saturated 
at the temperature at which it is produced. Superheated steam 
is steam to which heat has been added after it is removed from 
the mother liquor or solution of stone, as C. R. K. suggests. 
Superheated steam contains less heat per unit volume than does 
saturated steam, hence its less capacity to do work, but it contains 
more heat per pound, hence its ability to heat a cylinder wall 
without itself falling below condensing temperature, if the 
superheat has been sufficient. But all that is advanced by 
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C. R. K. does not any arg tagainst superheated 
steam properly made and applied. My own efforts in superheat 
have always been by way of the control by means of water pipes, 
and I still have seen no better system of control. As regards 
stone in water, an amount of 35 grains per gallon constitutes a 
very hard water, and yet this only amounts to one part in 2000 
or 0.05 of 1 per cent., not a figure of any moment in the matter 
of steam weights, though apt to accumulate in a boiler and form 


palwoliths quite sufficient to be a danger. 
W. H. Booru. 


Srr,—Tbe letter under the initials of C. R. K. which appears in 
your issue of 20th September, page 242, will, no doubt, be read 
by some engineers with considerable a it, and by not a 
few with some embarrassment. C. R. K. has certainly made out 
what appears to be a very strong case against the use of super- 
heated steam. To my mind, he has only made out a very strong 
case against the existing type of locomotive engines, which are 
ill adapted to make use of either saturated or superheated steam 
to the best advantage. Personally, I fail to see how 8 ounces of 
water converted to steam at 200 lb. pressure can do more work 
than 8 ounces of water converted to 200 Ib. + 200deg. F. That 
more work is got out of the former is due to the fact that the 
whole of it is used in the cylinder, whereas only part of the latter 
is used, the remainder being conserved in the boiler. 

There is not the slightest difficulty in designing an engine to 
make use of superheated steam, which will do more work than 
that practicable with existing types of locomotive engines 
when using saturated steam. C. R. K, makes no mention of the 
losses due to condensation and re-evaporation Surely super- 
heated steam should heat up the walls of the cylinders, and so 
reduce this loss to a minimum. 

I do not suppose C. R. K. means to be taken seriously when he 
makes the statement that old engines with 60 lb. boiler pressure 
would do more work than modern engines with 160 Ib. pressure. 
If, however, his letter can only induce railway directors to 
combine and go thoroughly into this locomotive question, 
especially now that there is a grave shortage of coal. he will have 
earned the gratitude of all those who have the interest of the 
locomotive at heart. 

Brockley, September 21st. 





Joun RIeKte. 





THE FUTURE FOR ENGINEERS IN INDIA, 


Str,—In your issue of the 13th inst., a letter, written by 
“ Indicus ” regarding the future for engineers in India, requires 
an answer, as it may be misunderstood, and having come from 
India and knowing how matters stood just previous to the war, I 
would like to place my views before your readers. “* Indicus ” 
confines his remarks éntirely to the prospects of young English 
engineers who think of taking Government service in India and 
also refers to private concerns. Now, those young engineers 
who wish to do so after the war must accept the rules laid down 
for obtaining these posts, along with Indians who are also trying, 
and, therefore, it must be clear to them that if the ability of 
the Indian is superior that they will some day have to be subordi- 
nate to him or to those who have seniority of service. Besides, 
why should not an Indian, if his qualifications are equal to or 
superior to an Englishman, get the position in his own country, 
and I fail to see how “ Indicus ” makes him out to be an alien 
when in control in India. Under the Montague-Chelmsford 
reform, if the prospects for Indians and Anglo-Indians are better 
for obtaining superior posts under Government, it is evident 
that it considers the young men who have come to England for 
engineering training capable of holding them, and they should 
certainly have first place in their country. This is, I am sure, 
how spirited young Englishmen will consider the matter. The 
pay is certainly not sufficient at the beginning for the position 
in large towns. 

With regard to engineering firms in India, these generally 
prefer to make their choice from this country, and these posts are 
mostly obtained by the influence of some one in the firm con- 
cerned, and not often is it a case of superior ability. 

Rugby, September 20th. i, JORDAN. 


Srr,—‘‘ Indicus,”” in his letter to young English engineers, 
makes a rather direct remark against the abilities of Indians as 
engineers. It is an ill-timed and one of those old-fashioned 
remarks made by Anglo-Indians ever since the British domination 
in India. 

“*Indicus ”’ boasts of all large works in India being designed 
and executed by Englishmen, but if he refreshes his memory, 
he will find that they were carried out when all the fat posts in 
India were reserved and are still reserved for them by the 
Government. Given an opportunity and fair treatment, 
Indian engineers have equalled, and in some cases excelled, 
English engineers. 

He seems to be rather perturbed at the idea that young 
English engineers should work under Indians in India. But 
I may tell him that at present, even in England, there are not 
only English, but European engineers, who are working: as 
subordinates to several Indian engineers. 

If ‘‘Indicus” still intends to remain behind the time, and 
protests against working under Indians in India, my advice to 
him and engineers like him, is that there is a vast field for them 
in other parts of the Empire, where they will be happier. 

ALBINO. 

September 24th. 

THE REAL SPEED OF AEROPLANES. 


Srr,—In your issue of the 13th inst. an abstract is given from 
the official report on the Hannoveraner biplane ; a footnote 
relating to. the performance figures suggests that the indicated 
air speed is the true speed of the machine when climbing ; 
actually the indicated air speed is that shown on the air speed 
indicator, and requires a correction for density to obtain the 
true speed. 

In the case of the figures given in the report, the speeds of 
68, 65 and 62 miles per hour indicated represent true speeds of 
72.7, 75.4 and 75.4 respectively when corrected for density. 
The altitudes at which these speeds are taken are standard 
altitudes which are used for the purpose of comparing 
performances, 4.€., they correspond to a definite density. 

Joun D. Nortu, 


F. R. Met. Soc., A. F. Ae. 8. 


SAWDUST BRIQUETTES. 
Sir,—Will any of your readers kindly inform me if they 
know any apparatus for briquetting dry sawdust to make it 


suitable for use, either as boiler fuel or on house fires. 
A. E, A. Epwarps. 


Birmingham, September 24th. 
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RAILWAY MATTERS. 





ATRAIN that recently took to Boston, G.N.R., a number 
of Germans for repatriation was subsequently found to 
have had all the carriage window straps cut off. 


Tae Glasgow and South-Western Railway Company has 
recently provided a stairway from St. Enoch’s-lane direct 
into St. Enoch’s station, Glasgow, which will give quicker 
access to the station from the east end of Argyle-street. 


WE hear that since Mr, Gresley’s three-cylinder engine 
went into traffic in May last, it has run over 10,000 miles 
without a single failure of any kind. -Its coal consumption 
is, on the average, 90 1b. per mile, which is 7 lb. or 8 lb. 
better than that of the two-cylinder engines of the same 
2-8-0) type. 

AccorpIna to the London Gazette of’ the 4th inst., 
Temp. Lieut.-Col. G. T. Glover has relinquished - his 
command, and has been granted the hon. rank of Colonel. 
Colonel Glover has held the position of Chief Mechanical 
Engineer under the Director-General of Transport in 
France, but has now returned to his civil occupation as 
locomotive engineer to the Great Northern Railway of 
Ireland, 

A GALE and high tide on the West Coast on Sunday 
morning last caused the Cambrian Railway to be damaged 
in three places. On the Furness Railway the line near 
Grange was also swept away. Over 100 trucks of material 
were necessary at the latter place to fill the gap, but the 
line was restored by evening ; expeditious work reflecting 
great credit on the Furness Company’s engineering and 
operating staff. 

Tare Lancashire and Yorkshire Railway Company 
announces that the system of rationing tickets, referred to 
in this column on several occasions, the last being in the 
issue of August 23rd, which has been in operation during 
the summer season in connection with the holiday traffic 
to Blackpool and Southport on Saturdays, will be dis- 
continued after to-morrow, September 28th, and the 
ordinary method of issuing tickets reverted to. 


Tar New Cape Central Railway is owned by a private 
corporation, of which Mr. Elliott-Cooper is the chairman, 
and is not the property of the Union of South Africa 
Railways and Harbour Department. It has recently 
found it necessary to raise the rates, and this change has 
revived the proposition that the Government should take 
over the railroad. Were this done the Government would 
save 600 miles on the consignments it now takes vid De 
Aar over its own lines, instead of the much shorter route 
over the New Cape Central. 

Press advices state that two Marseilles expresses were 
involved in a terrible accident on Thursday, the 19th inst., 
in the Pacy tunnel, between Laroche and Dijon, on the 
Paris, Lyons and Mediterranean Railway. The accident 
is said to have been caused by the breaking of the couplings 
attaching the last three coaches of the first train. The 
dead are reported to number thirty and the injured about 
100.. It is, however, difficult to understand how the 
accident happened if continuous automatic brakes were in 
use, which, we assume, is still the case. 

A Royat warrant announces that the Continental 
system of time—the 24-hour clock—will be brought into 
use throughout the British Army from midnight, September 
30th—October Ist, 1918. The “ time of origin,” that is, the 
time at which a message or dispatch is signed by the 
originator, wil] always be represented by four figures, the 
first two figures, 01 to 23, representing the hours from 
midnight to midnight, and the second two figures, 01 to 59, 
representing the minutes of the hour. We wonder if this 
m2thod, which is in use on many of the Continental rail- 
ways, will be extended to British railways. 


WE are informed that the Board of Trade has recently 
confirmed the undermentioned Orders made by the Light 
Railway Commissioners :—Lancashire and Yorkshire 

‘ Railway (Formby Light Railways) Order, 1918, authoris- 
ing the construction of light railways at and near Formby, 
in the County Palatine of Lancaster. The Swansea 
Corporation Light Railways (Extensions) (Revival and 
Extension of Time) Order, 1918, reviving the powers 
granted and extending the period limited by the Swansea 
Corporation ‘Light Railways (Extensions) Order, 1914, 
for the compulsory purchase of lands required for the 
purposes of Railways (No. 1) and (No. 3) authorised by the 
said Order. 

Tax present month sees the anniversary of three very 
serious accidents of the last few years. On September 2nd, 
1913, occurred the Ais Gill collision on the Midland 
Railway, in which 14 passengers were killed ; on September 
17th,1912, occurred the Ditton derailment, when 13 passen- 
gers and two servants were killed; and on September 
19th, 1906, the Grantham derailment, when 12 passengers 
and two servants were killed. In the Ais Gill case the 
driver ran by his signals ; at Ditton the driver either did 
not know the road properly or had forgotten that, as the 
junction was made, he had to reduce speed ; at Grantham 
the driver, instead of stopping in the station, ran through 
it, and the train came off the line owing to the junction 
lying for the Nottingham direction. Tne cause in this 
case was a mystery at the time, but it has since been 
made clear that the driver had been taken ill. In all three 
cases serious fites subsequently broke out, especially at 
Ais Gill and Ditton. 

InreREsT has recently been awakened as to the 
dimensions of the Continental loading gauge for railway 
vehicles. They were fixed by the International Com- 
mission of the Unité technique des chemins de fer, as 
described in THe Enotneer of December 18th, 1914. 
The maximum height in the centse of the “ four-foot ” is 
4280 mm. (172.44in.); the maximum width is 3100 mm. 
(122.05in.); at 1000 mm. (39.37in.) from the centre of 
the ‘“‘four-foot”’ the height above rail is 4000 mm. 
(157.48in.), and at 1550 mm. (61.02in.) it is 3245 mm. 
(127.56in.). The oonenre an figures for the usual 
British loading gauge are :—Height in centre, 162in.— 
sometimes it is 165in.—width, 108in., and height at side 
at 54in. from the centre of the ‘“four-foot ” 132in. The 


Continental gauge is thus 10in. higher in the centre than 
the British, and l4in. wider, and the free space in the 
“six-foot ’’? botween the two pairs of rails is only 6in., 
as compared with 20in. : 
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Ir is stated that during a recent French offensive the 
consumption of petrol for the Army and Air Service was 
at the rate of 1800 tons per day, which represents a daily 
consumption of approximately 500,000 gallons of petrol. 


THE returns of acreage and live stock collected on 
June 4th last show that the total arable area in England 
and Wales this year is 12,398,730 acres, representing an 
increase of 1,152,620 acres, or 10 per cent. over the arable 
area of 1917. This is the largest area returned for the 
past twenty years. 


THE average production of benzol per ton of coal is 
in the neighbourhood of two and a-half gallons. Seventeen 
and a-half million tons of coal are at present being car- 
bonised in this country in recovery ovens, and this 
should accordingly yield approximately 44 million gallons 
of benzol in the crude form. 


Tae Coal Controller has issued figures which show a 
serious falling off in the estimated output of coal during 
the first thirty-two weeks of this year compared with the 
output during the corresponding period of last year. 
The net deficiency is nearly 13} million tons, or about 
8.7percent. In the four weeks ended August 17th, there 
pee 1,714,800 tons less than in the corresponding period 
of 1917. 

Tue use of liquid ferro-manganese in steel making is 
being discussed in American steel circles. The advantages 
claimed for this method over solid ferro-manganese are an 
appreciable direct saving in ferro-manganese, a yield of 
more uniform steel, a shortening of the time of the heat, 
and a reduction of the temperature of the heat. Where 
the method has been adopted the alloy is pre-melted in an 
electric furnace and added in liquid form to the molten 
steel. The practice, says the Ironmonger, is said to be of 
German origin. Swedish and German experience is said 
to show that on an average it saves 44 per cent. in ferro- 
manganese. 

Tre predominant contributor to the world’s supply of 
petroleum is the United States, which furnished no less 
than 64.74 per cent of the estimated total for 1917, the 
others in order of importance being :—Russia, with 13.26 
per cent.; Mexico, with 11.37 per cent.; the Dutch East 
Indies, with 2.74 per cent.; Rumania, with 2.08 per cent.; 
India (Burma and Assam), with 1.61 per cent.; Persia, 
with 1.32 per cent.; Galicia, with 0.947 per cent.; Japan 
with 0.615 per cent.; Peru, with 0.511 per cent.; Trinidad, 
with 0.303 per cent.; Germany, with 0.189 per cent.; the 
Argentine, with 0.170 per cent.: Egypt, with 0.094 per 
cent.; Canada, with 0.037 per ‘cent.; Italy, with 0.002 
per cent.; and other countries, with 0.006 per cent. 


AccorDING to the Dutch papers, news to hand from 
Soerabaya, state that very rich finds of iron ore have been 
made in the Verbeck Hills at Celebes, Dutch East Indies ; 
the prospecting made there is reported to have given very 
astonishing results. At first it was estimated that the 
beds contained about 350 million tons iron ore, but now 
it is stated that there are at least 1000 million tons Laterite 
iron ore. Outcroppings showing 25 per cent. nickel have 
also been found over an area of from 300 to 400 kiloms. 
They are most favourably situated, both for working and 
for transport purposes. The ores lie at a depth of from 
14 to 15 m. Iron ores, chrome iron ores, nickel and 
manganese are also found in this district. 


As an Appendix to the Final Report of the Coal 
Conservation Committee, Professor W. A. Bone, F.R.S., 
submits a report, in the course of which, after speci- 
fying the quality of coal best adapted for the manu- 
facture of metallurgical coke, he points out that the 
finest coking coals in Great Britain, if not in the world, 
are those found in the south-west areas of the Durham 
coalficld, which furnish the coke required for the blast- 
furnaces in Durham and Cleveland. The following results 
of a chemical analysis may be quoted as typical of a first- 
class Durham coking coal in large blocks freshly hewn from 
the seam :—On the dry coal: Carbon, 83.75 per cent.; 
hydrogen, 4.75 per cent.; nitrogen, 1.10 per cent.; sulphur, 
1.30 per cent.; oxygen, 7.50 per cent.; ash, 1.60 per cent.; 
** volatiles” expelled at 990 deg. Cent., 26.7 per cent. 


Ir is a well-known fact that at a height of Ift. from 
the water an object can be seen at 1.32 miles; at 6ft. 
elevation the range of vision is increased to 3.23 miles, 
while at 10ft. the horizon is increased to 4.16 miles. 
This in clear weather puts great limitations upon the sight 
of a submarine periscope, as all allied merchant vessels are 
keenly on the lookout for such, says Marine Engineering 
and Naval Architect. From the above it is also very 
evident that aircraft have extraordinary value in scouting 
for submarines, as at 25ft. elevation an object can be seen 
6.59 miles away ; at 100ft., the range of vision is increased 
to 13.17 miles ; at 500ft., the line where sea and sky meet 
is 29.45 miles away. At a mile high an aeroplane has a 
range of vision of 95.7 miles. At this height, with powerful 
telescopes, an aircraft can sweep an area of about 300 miles. 
In order to distinguish the camouflaged vessels of the 
Allies, the Germans have fitted their latest periscopes with 
ray filters, which clearly bring out the outlines of such 
otherwise invisible vessels. : 


In a lecture on the nitrogen problem, by Professor A. A. 
Noyes, at Washington, recently, the author said that 
as regards “ fixation ’’ processes, America is now working, 
to a greater or less extent, all the methods which have 
been developed during the past fifteen years. Even before 
the war the American Cyanamide, Company at Niagara 
Falls was producing about 20,000 tons of cyanamide a year, 
largely for use in agriculture. By the action of steam 
upon this substance it is practicable to get substantially all 
the original nitrogen in the form of ammonia. This 
process is capable of a great extension, and has already 
reached considerable proportions in Germany, where it 
competes with the Haber process. The American Govern- 
ment is building a cyanamide plant with a capacity of 
110,000 tons of ammonium nitrate at Muscle Shoals, 
Alabama, and a third plant has been authorised for the 
production of another 110,000 tons in Ohio. The cyana- 
mide process has the advantage that it can be installed in 
many places in the country, and that it requires little 
power. It.has probably a great future before it—certainly 





,immediately—but whether it is ultimately destined to be 
‘supplanted by-the-synthetic:- process time alone can show. 
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Amone the vessels of the “‘B” type, which have been 
completed since the end of August, are steamers brought 
to completion in Belfast, 35 weeks ; Stockton, 46 weeks ; 
Sunderland, 56 weeks ; and Dundee, in 56 weeks respec- 
tively. 

Accorp1nc to the Iron Age the Japanese Government is 
inquiring in America for one hundred 24in. lathes, as well 
as drilling machines. From the same source we learn that 
there is a material slackening in the machine tool trade 
across the Atlantic. 


Tue provision of a chain of landing fields for aviators 
stretching across the United States is progressing steadily, 
according to authoritative reports. In some States 
landing fields already have been provided, equipped to 
furnish oil and petrol at intervals of 100 miles. It is 
planned to have the fields also equipped to furnish shelter, 
limited machine shop facilities, maps, charts, and 
barometer and thermometer ratings to the air pilots. 
Lines of such landing fields have been established in the 
States of New York, Pennsylvania, Ohio, Illinois, Texas, 
Georgia, California, and other States. 


THE request of the Ostrau-Karwinen-Gewerken for an 
advance in the prices of coal has been complied with in 
that official permission has been given for the quotations 
for coal and coke to be increased by Kr. 1 and Kr. 2.10 
per ton respectively. - As, however, the prices of bread and 
flour have advanced, these mines have now asked for a 
further rise of 30 and 50 hellers per 100 kilos. of coal and 
coke respectively. The north-western Bohemian coal pits 
have also been granted an advance of 30 and 50 hellers 
for coal and coke respectively, in view of the dearer price 
of bread, flour and other necessities; as, however, the 
workmen all demand much higher wages, the Bohemian 
pits have refused this advance as insufficient, and state 
that, unless more is granted, they will have to close down. 


Ir is reported in the machinery trade that the United 
States Emergency Fleet Corporation has decided against 
further expansion of shipbuilding plants, and that efforts 
will be concentrated toward increasing the output of ship 
engines, boilers‘and other accessories, of which there is at 
present a very serious shortage. More than 100 wooden 
vessels are now lying at docks awaiting the necessary pro- 
pelling equipment. The decision to provide no more 
slipways, if such has been reached, says the Iron Age, is 
due no doubt to limiting steel fabricating facilities of the 
country, as well as to the inability of the Fleet Corporation to 
provide engines and boilers for boats as rapidly as they.are 
now being launched. New boiler shops are being erected, 
but it will be some time before they are on a productive 
basis. 


Tue diminution of foreign imports into India has forced 
the Forest Department to exploit local sources of supply. 
Home-grown timber is now largely used for industrial 
purposes. Indian walnut has lately replaced the European 
variety for rifle stocks ; Chir pine has been found equal to 
that of Oregon for gun-carriages, and Himalayan spruce is 
little inferior to the famous Sitka variety for the manufac- 
ture of aircraft. Materials for paper are being successfully 
utilised, and tar for the Calcutta jute industry is being 
distilled in the Punjab. A soluticn of gum from Bauhinia 
retusa has been successfully used as a binding material for 
making charcoal briquettes. On the whole, says Nature, 
the efforts of the Forest Department to utilise indigenous 
resources have been well conceived, and promise to be 
financially successful. 

REFERENCES to pipe in technical articles, specifications, 
and elsewhere are too frequently inaccurate and mis- 
leading. There are three proper designations for pipe ; 
wrought pipe, wrought iron pipe, and steel pipe, says 
Marine Engineering. Wrought pipe is the generic term 
for steel or iron pipe, and is a proper designation for either. 
Wrought iron pipe means just what it says, and refers to the 
product of a puddling furnace. Steel pipe also means 
exactly what it says, but represents about 90 per cent. of 
the present output of wrought pipe in the United States. 
By reason of the fact that wrought iron pipe was the original 
pipe manufactured, the term is still erroneously used, and 
the chances are ten to one that the product referred to by 
this term is in reality steel pipe, which, in the absence of 
definite information, should be termed “‘ wrought pipe ” 
and not “ wrought iron pipe.” 

PaPeEr substitute driving belts are now being introduced 
into German workshops, and some particulars of them are 
given in the Bulletin des Usines de Guerre for July Ast. 
The paper is cut into narrow bands, which are then spun. 
The belts are made by weaving or braiding. Woven-paper 
belts are of two kinds—paper fabric belts and paper thread 
belts, the former type being the most frequently used. 
The fabric is first cut into bands 40 m. long, which are 
subsequently made up according to the desired width 
and thickness. A core of strengthening material is 
interposed, either cotton or sheet metal, though more 
recently these cores have consisted of paper thread and 
metal wires interwoven. The core is surrounded with 
the paper strips and the whole sewn with strong thread. 
Belts so prepared are said to be very flexible and to wear 
satisfactorily. Woven paper belts have a tensile strength 
of from 100 to 125 kilos. per centimetre of width. 


AT a meeting of most of the drop-forged wrench manu- 
facturers of the U.S.A., held at Buffalo, New York, on 
August 7th, very material reductions of sizes, styles and 
finishes of drop-forgea wrenches were agreed upon for the 
purpose of furthering the Government’s conservation 
policy during the period of the war. The drop-forged 
wrench makers have arranged to discontinue immediately 
the manufacture of regular finished wrenches, which will 
release a great deal of polishing and lacquering labour, 
reduce the necessary bins by one-third, and effect a very 
great conservation. Possibly the manufacture of the 
‘* semi-finished ’’ wrench, as such, may later be eliminated 
also ; if so, there would be furnished in its stead a “ war- 
finished * condition, which would be its equal in efficiency 
but slightly different in appearance. It was further 
decided to purchase no more envelopes and no more boxes 
for packing, except the few paper boxes necessary when 
furnishing wrenches in sets. All wooden boxes and all 
sample and display boards for advertising and sales 
purposes were eliminated. 
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The Meanest Thing. 


Ir is difficult, indeed, to speak in temperate terms 
of the railway strike. The country has been carried 
off its feet by indignation, and there is every excuse 
for those who give up fruitless reasoning with labour 
and tell it in unqualified language the reputation it 
has earned for itself. There is very general agree- 
ment with Mr. Thomas’s words of condemnation. 
“You have,” he told the Welshmen, on Wednesday, 
“by your action destroyed the good name of your 
union ; you have by one fell stroke destroyed all the 
influence railwaymen ever had. You have driven 
public opinion, which, after all, does count in these 
matters, never to forgive you. You have forced 
5,000,000 of your comrades and 100,000 of your fellow- 
workers to hate your very name.” We should 
fail to reflect popular opinion if we did not record 
that, mixed with imperturbable good nature in the 
face of discomforts and inconvenience, there was a 
unanimous disgust with the railwaymen’s action 
and a general resolution to support the Government, 
if it would but handle the strikers with exemplary 
firmness. We need not here recall the ills that 
accompany strikes im transport at the present 
moment. If the public were not acquainted with 
them already every daily paper since the week opened 
has made them plain. Neither need we blazon the 
faults of the strikers ; it is sufficient to put the facts 
of the whole mean business on record; they speak 
unmistakably for themselves. Whoever reads them 
must recognise that regardless of the crying needs of 
the country for food and fuel, of the needs of our Armies 
and our Allies, of the sick, of the wounded, of the tired 
soldiers on leave, a few hundred men opened a rebellion 
against their own leaders and against the State for no 
other reason than the selfish intention to secure their 
exaggerated demands by brow-beating the country 
into acquiescence. We cannot forget that only a 
few weeks ago one of them said in a public speech, 
as quoted by the Times,that “they were prepared, 
irrespective of what it meant to the country, or to 
Tommy at the front, to show the public how to organise 
a real strike.” We do not think we do more than 
express the general opinion of our readers when we 
say that this strike was the meanest thing that labour 
has ever done. Now for the simple facts. 

Railway servants may claim to be in a different 
position from men in any other occupation, and their 
claim for an increase is more justifiable. Before the 
war they were, compared with those in other 
occupations, except, perhaps, agricultural labourers, 
badly paid. On the other hand, the service is 
attractive and, generally, the employment is con- 
tinuous, but when it is said that the average rates of 


pay per week were as follows :—Porters, 20s.; plate- 
layers, 21s.; shunters, 24s.; signalmen, 26s.; goods 


passenger guards, 30s.; firemen, 28s.; 
it must be admitted that the pay 
was relatively poor. Since the war broke out the 
men have had to experience many hardships. The 
railway service became a reserved occupation, and 
the men could not leave to go to jobs where the pay 
was very much better. The majority of the men 
lived in centres where good money was being made, 
and many had the chagrin of seeing their sons, and 
even their wives and daughters, coming home with 
bigger wage than they themselves were making. All 
classes of railwaymen are working long hours, and, 
owing to the depleted staff of experienced men, are 
doing more work, and are saddled with greater 
responsibilities. In these circumstances the public 
recognised the justice of a rise of wages, and had no 
word to say against the decision reached last week 
by the Railway Executive Committee in conference 
with the Unions. It was agreed, and accepted by 


guards, 30s.; 
and drivers, 48s.; 


the men’s representatives that all workers, male or 
female, over eighteen years of age should have 5s. more 








per week; for those under eighteen, the advance 
is one of 2s. 6d. Railway shopmen are to receive, as 
from August 12th, the award of 3s. 6d. per week 
granted to shopmen engaged in the engineering and 
foundry trades, and, automatically, all future such 
awards ; in the discussion on these increases the 
National Union of Railwaymen is, in future, to be 
represented. In addition, there is to be immediately 


ice | set up a committee, composed of an equal number of 


representatives from the men and the companies, 
whose duty it will be to ascertain the exact increase 
in the cost of foodstuff, the datum line being 
August 15th last, when the increase, over July, 1914, 
was 110 per cent. The function of the committee, 
on agreeing as to the basis, is to arrange for such 
amount to be automatically applied, without any 
new movement or application being made. The 
reviews are, we believe, to be made every four months, 
but nothing is said in the public announcement about 
the agreement as to what is to happen should the cost 
of living fall. The agreement thus briefly epitomised 
was not arrived at without some trouble. Mr. J. H. 
Thomas had considerable difficulty in persuading the 
delegates from the National Union of Railwaymen 
to accept the proposals, whilst the official acceptance 
of the Associated Society of Locomotive Engineers 
and Firemen was accompanied by the declaration 
that it was agreed to under protest. The sequel to 
this opposition was to be seen on Monday, when it 
was announced that some of the men in South 
Wales would not accept the compromise. Trouble 
spread rapidly to London. Tuesday found the 
whole of the Great Western at a standstill, also 
parts of the London and North-Western, and, on 
Wednesday, certain portions of the London and 
South-Western also. The seriousness and urgency of 
the situation was so great that the Government took 
resolute action. Sir Albert Stanley announced that 
negotiations would not be re-opened, and that the 
naval and military authorities had been requested to 
assist the railway companies by providing men. 
The Board of Trade obtained an injunction against - 
the payment of strike pay, and the Commissioner of 
Police announced that picketers would be arrested 
and prosecuted. 

The result was as anticipated. The strike is break- 
ing down and the menare gradually returning to work. 
Never at any moment had they had any trace of 
public sympathy. The additional 5s. added to 
previous advances brought the total to 120 per cent. 
above pre-war rates, and there is no pretence that 
at this figure the men were underpaid relatively to 
the cost of living. The fact was, that they made an 
attempt to “ profiteer”” ; they endeavoured to get 5s. 
more than they could justly claim, because they 
believed they held the country in the palms of their 
hands. They have now learnt their mistake, and the 
Government has discovered again, what its action 
at Coventry a couple of months ago showed it, that 
resolute handling is better by far than a weak 
complacency, which only leads to further trouble. 
It is too late to repair the past, we cannot save the 
millions that are spent annually by foolish concessions, 
we cannot bring wages back to a point where men 
would not earn so much in four days that they will 
not work more, nor can we remove the conditions 
which make it to their interest to idle in working 
hours that they may make higher rates by overtime, 
but we can at least prevent the repetition of past 
follies; we can by firmness weaken the power 
of the unnameable leaders who would sell their 
country for a talent of silver. 


The Rationing of Fuel. 


ALTHOUGH the rationing scheme in respect to fuel 
is only at the outset to be put in operation against 
the home consumer, it is probable that, failing an 
immediate and sustained increase in output, a plan 
of industrial rationing must be put in force. It is 
hoped on many grounds that such a scheme may be 
averted. The attempt which is now being made by 
the Coal Controller, with the assistance of a large 
body of experts, to eliminate waste of fuel by steam 
power users is a measure to be commended, but as 
the official estimate of the saving is limited to a 
comparatively modest tonnage, something more 
drastic than this preliminary effort to economise the 
use of coal in industry is likely to be necessary. The 
authorities are loth to embark on a scheme to limit 
the quantities of coal used in manufacturing opera- 
tions. The rationing of coal has proved even to the 
limited extent already adopted a difficult problem, 
more complex than the rationing of food, and it is 
admitted that elaborate as are the existing orders, 
they do not make provision for all contingencies. If 
the scheme had to be extended to all users of coal, the 
working out of a system which would be equitable, 
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which would distinguish between absolutely essential 
and less important industries, and which would effect 
economies in fuel without placing restrictions on the 
output of materials of war, might easily perplex, and 
finally baffle, even a heaven-sent Controller of fuel 
supplies. It can only be hoped that the saving which 
is to be effected in domestic consumption, combined 
with a certain increase in output arising from the 
return of men from the colours, may tide us over the 
anxious winter which lies immediately ahead. 

In the statement of the situation which the Presi- 
dent of the Board of Trade made recently to the repre- 
sentatives of municipalities whose co-operation he 
invited, Sir Albert Stanley did not shrink from giving 
a plain, unvarnished account of the events which 
have produced the present fuel crisis. If the explana- 
tion then given was weak in one or two respects—and 
at least one important issue was burked—we were told 
exactly how we stand to-day. The larger demand of 
coal from France, amounting to an additional six mil- 
lion tons, the requirements of Italy, and the claims of 
certain neutral countries in return for the use of ships to 
transport American troops, concurring with a serious 
shortage of labour at the pits, makes certain a short- 
age, on the basis of present output, of 36,000,000 
tons. The crisis which has suddenly arisen is largely 
the result of the German advance on the Western 
front last spring. The Allies suffered a real disaster 
in the blow which fell on the British Army, France lost 
the use of certain coal mines for which, owing to the 
German policy of destruction before retreat, there has 
as yet been no compensating advantage, while the 
need for reinforcements was such that although 
the drain on the labour resources at the collieries was 
certain to result in the shortage of fuel with which we 
are now faced, the coal mines had to part with. no 
less than 100,000 additional men. These ciccum- 
stances explain why it has been necessary to ration the 
domestic consumption of coal, and of the other fuels 
of which it is the foundation. Sir Albert Stanley 
showed that the scheme now to be put in force will 
reduce the annual domestic consumption of 40,000,000 
tons to 32,000,000, but this saving will not go far 
towards meeting an estimated deficit of 36,000,000 
tons, and it is difficult to see how the balance is to be 
made up unless the whole of the men withdrawn from 
the mines to meet the emergency of last March are 
returned to their old occupation. If the need of 
supplying coal to our Allies, and meeting the debt 
we have incurred to neutral countries is, as we believe, 
absolutely urgent, it ought to be accorded greater 
weight than the retention of 100,000 men in the 
Allied armies, many of whom, it is believed, have not 
yet left this country. The case for the return of more 
men than the number now contemplated is the more 
insistent, as although the mines are only employing 
150,000 less men than at the outbreak of war, no fewer 
than 400,000 miners have been enlisted, and their 
places filled to the extent indicated by less efficient 
labour. Hopes of raising output to the desired level 
with the labour resources now in view are, it would 
seem, based on the pledges given by the Miners’ 
Executive to encourage the men to increase their 
output. In face of the steady decline in the output 
per person employed at the mines, which is revealed 
in the statistics issued by the report of the Committee 
on Coal Conservation, and which has been associated 
with an increase in the use of mechanical appliances 
for the winning of coal, it is difficult to believe that 
hopes of an increase by a rise in individual output 
are at all firmly based. That the deficit could be 
met by the existing man-power of the mines we can 
well believe, but rather than depend upon this miracle 
being enacted, we should prefer to see the Army 
surrender the necessary number of extra men, and so 
ensure, even on the basis of present output per man, 
the redemption of our obligations at home and 
overseas. With every sympathy with the desire to 
maintain our Army at maximum strength, and 
recognising the extreme reluctance of the military 
authorities to part with men whom they have rallied 
to their banner, the winning of coal appears to be so 
essential a preliminary to the winning of battles that 
a strong case can be made out for reaching a solution 
of the present difficulty on these lines. 


So much for the crux of the question. There are, 
however, one or two other points which may be 
pressed on the notice of those responsible for the 
rationing scheme. Attention was directed at the 
meeting of Sir Albert Stanley with municipal authori- 
ties to the disparity between the allowance of 15,000 
cubic feet of gas for each ton of coal fuel surrendered, 
and the real value of a ton of coal when carbonised in 
gas-making retorts. It is so obvious that it would be 
in the interests of national economy to encourage 
the use of gas in place of coal as fuel, that a more 
liberal exchange figure might with advantage have 
been fixed, and Sir Albert Stanley’s explanation on 


this head was not convincing. On the general subject 


of the rationing allowance, there is an impression that 
it will work quite unequally, and some believe, 
although others take the opposite view, that the small 
consumer has been granted rights under the new 
scheme which are in excess of his normal requirements. 
The answer to this criticism is, that the ration is to 
be regarded as a maximum and not as the quantity 
of fuel to be consumed. To which the obvious retort 
is that a plan devised to effect economies should be 
based on necessary and not on maximum requirements 
if the desired end is to be achieved. There is, of 
course, the prospect, and it is by no means an unlikely 
contingency, that the rationed quantities of fuel may 
not be forthcoming, and that economy will be enforced, 
as it were, at the sword’s point. It need hardly be 
said, perhaps, that the usual exception is to be made 
in the case of Ireland, but the difference of treatment 
is not so glaring as that to which we have grown 
accustomed, and Ireland is to have her coal imports 
reduced by 25 per cent., which it is believed will put 
her in the same position as the rest of the United 
Kingdom. One word in conclusion. The hardship 
which the scheme willinflict upon the home consumer 
if the rationed quantities are forthcoming are 
comparatively slight, and in many cases may be 
found to be non-existent, and having in mind the far 
more stringent fuel conditions which prevail in France 
and Italy, any sacrifice which is entailed will be 
readily and cheerfully made by the people of this 
country. We are out to win the war, and if a small 
dose of personal discomfort is going to bring victory 
nearer, let us endure it and be thankful. We deem 
it right to criticise details of the scheme, but with the 
spirit that lies behind it we are in full accord. 








GERMAN MARITIME WAR AIMS. 


WHATEVER may have been the objects with which 
Germany embarked on the present war the aims 
for which it is now being waged have by the force of 
events been considerably modified. The retention 
of Alsace-Lorraine, the annexation of Belgium, the 
possession of ports on the Channel seaboard, are all 
seen to be vain hopes, and even the dream of a great 
extension of territory in Eastern Europe and Asia 
has been dispelled by the stern teaching of recent 
defeats. The comparative failure of the submarine 
war, and the realisation that the initiative on land has 
been surrendered to the Allies, have forced the abandon- 
ment of many German ambitions. A careful study 
of the speeches recently delivered by members of 
the German Government and the military leaders 
indicates that there are, however, two main objects 
for which the enemy is still fighting. These are the 
retention of her merchant. fleet and the restoration of 
German colonies. Both mean much to Germany, 
and if gained would be a menace to future peace. 

The attitude which has been taken up not only 
by the allied, but by neutral nations whose merchant 
ships have been made the victims of the German 
policy of unrestricted submarine warfare, indicates 
that the prospects of the enemy emerging from any 
future peace negotiations with a powerful merchant 
fleet are gradually becoming less, and propaganda 
work in Germany is at the present time focussed on 
the presentation of the case for the return of the 
German colonies. It is argued that these must be 
retained in order that Germany may not be dis- 
possessed of important resources of raw materials 
and outlets for her surplus population. The truth 
is that German overseas possessions were never an 
important source of raw materials, the total imports 
from her colonies only reaching an annual value of 
£5,000,000, while the argument that a colonising policy 
was being followed is negatived by the fact that 
emigration from Germany has been on a declining 
scale for some years before the war, and that the 
white population of her colonies is quite small and 
almost entirely military in character. The real 
explanation of the anxiety in this connection is that 
Germany desires to regain possession of her captured 
colonies in order that she may develop them as sub- 
marine bases for a future war on the merchant 
shipping and trade communication of other nations. 
It has been realised more and more as the war period 
has been lengthened that the submarine, used in the 
ruthless manner with which the German Admiralty 
has employed this weapon, has put into the hands of 
a nation which disregards all treaty obligations and 
scouts alike the basic rules of human conduct and 
international laws, a method of making war by which 
the world might be held in thrall. The society 
which has been recently formed in Berlin for the study 
of the submarine, and the main objects of which are 
concealed under the statement that search is to be 
made for means of employing the submarine in accord- 
ance with the principles of international law, is only 
one indication of the policy underlying the desire to 
regain her colonies, which is one of the last of the war 
aims which the enemy will surrender. Although the 
submarine war failed to bring Great Britiain to her 





knees within the_,limited period fixed in German 





calculations and must now in face of the shipbuilding 
effort of the United States be impotent during tho 
present war, to give Germany even the semblance 
of victory, it must not be forgotten that at one period 
the submarine menace was a very real one, and German 
hopes of strangling our sea communications had 9 
good deal of reason to back them. In any future 
war, if German overseas possessions could be mace use 
of as bases for naval warfare, it would be possible for 
submarines operating from these numerous bases, 
and having the wide radius of action which the sub. 
marine of the future will possess, to command the 
trade routes of the whole world. A study of the map 
will show that practically all the great trade routes 
lie within areas which could be easily commanded from 
these bases. If the enemy should succeed in regain. 
ing possession of her colonies, it is quite clear that 
these would give the control of overseas communi. 
cation. When it is borne in mind that many thou- 
sands of vessels are required to hold in check the U 
boats based on German home ports and the Belgian 
ports of which possession has been secured, it is 
easy to understand that the task of coping with an 
improved type of submarine engaged in a campaign 
against merchant shipping from many bases overseas 
would present almost insuperable difficulties. It is 
a risk which neither our Allies nor ourselves can afford 
to face. The existing Deutschland class of submarine 
has a radius of 17,000 miles, and the latest cruiser 
type of U boat a radius of some 30.000 miles. If 
Germany held overseas bases for these craft the 
world would be at the mercy of a revengeful and 
unscrupulous enemy, whom the historian Gibbon 
long since correctly described as being distinguished 
by a “thirst for rapine and disregard of the most 
solemn treaty obligations.” 

Confirmation of the sinister aim underlying the 
campaign of the enemy to get back her colonies and 
the use which would be made of these possessions in 
any future war, is to be obtained from the recent 
utterances of the present leaders in Germany. We are 
told that’ the possession of colonies is bound up with 
a strong navy; that without colonies a powerful 
navy is objectless. Admiral von Capelle has sug- 
gested that the energies of the nation should be devoted 
to the building of submarines which could operate 
from overseas bases. It will be recalled also that at 
the time of the outbreak of war when Germany offered 
to respect the territorial integrity of France in order 
to secure the neutrality of Great Britain, French 
colonial possessions were definitely excluded from 
the undertaking An endeavour may probably be 
made if a demand for the surrender of the German 
High Seas fleet is included in the terms of peace to 
obtain in exchange for this concession the return of 
the colonies. It need hardly be said that any such 
bargain would be to the disadvantage of the Allies. 
Progress in naval architecture and warship design 
is likely to be such that a very few years would elapse 
before the surrendered German war fleet became 
obsolescent, while the German colonies, developed as 
submarine bases concurrently with the construction 
of a huge fleet of new and improved submarines, would 
be a standing menace to the world’s peace, necessi- 
tating huge expenditure on defensive measures by 
all other nations, postponing indefinitely schemes of 
social reform, and leading ultimately to a yet sterner 
struggle than that in which we are now engage to 
obtain the security of permanent peace. These are 
some of the reasons why, whatever be the ultimate 


ownership of German overseas possessions, and- 


Great Britain desires no expansion of her territory. 
they must at least be prevented from passing again 
into German hands. 








BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 
No. ITI.* 
RAILWAYS AND INVASION. 
In the sixties and early ‘seventies the possibility 
of this country being invaded was a subject that was 


constantly discussed, but beyond the initiation and 
development of the Volunteer movement very little 


‘was done. As the Navy grew the subject was less 


discussed and still less was done. The possibility 
of invasion was, however, never wholly dismissed. 
The part to be played by railways in that event was 
one of the subjects to which the Engineer and Railway 
Staff Corps paid attention. ; 
On this point it may be convenient to quote again 
from the paper on “The Transport of Troops by 
Rail within the United Kingdom,” read by the late 
Sir George Findlay, before the Royal United Service 
Institution on June 20th, 1890, to which we referred 
in our last article. Sir George said: “ It can hardly 
be necessary to insist upon the obvious importance of 
the railway system. When considered in relation 
to the means of warfare, and more particularly in 
connection with any scheme for the defence of’ the 
country in the event of invasion. If a calamit y 
so great should, at any time, overtake us it is quite 
evident that the prospect of our being able to repel 
the invader and maintain inviolate our hearths and 
homes would, to a very great extent, depend upon 


. No. II, appeared September 20th. 
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the perfect equipment and efficient working of the 
network of [railways which now covers these islands. 
The Government has been fully alive to this fact, 
and many: years ago* a step was taken’ which 
would probably turn out to be a very prudent one if ever 
an emergency should arise. A corps was instituted, 
now termed the Engineer and Railway Staff Corps, 
which is composed of a certain number of engineers, 
several of the great contractors, and the general 
managers of most of the principal railways. The 
contractors formed what is called the Labour Branch 
of the corps. The intention is that in case of an in- 
vasion, the officers of this corps would superintend the 
working of the railways, as they do in time of peace, 
but acting then under the directions of the military 
commanders. The railways of the country, so far as 
might be necessary, and wholly if need be, would 
have to be, for the time being, given up to the service 
of the State, and by thus utilising the means and 
appliances which are at all times available, and 
making a free use of the perfect organisation and 
large resources of the great railway companies, it 
is believed that no difficulty need be anticipated in 
concentrating a considerable body of troops within 
a brief period upon any part of our shores that might 
be threatened by a foe.” 

The Engineer and Railway Staff Corps has done and 
is doing good work, but it was too big properly to 
tackle the problems associated with the possibilities 
of invasion. The officers were nearly sixty in number ! 
The better course was taken in 1896 when the Army 
Railway Council was formed. This was a hybrid body 
of a dozen or so members drawn from the naval, 
military, railway and consultant engineering authori- 
ties. The council was able to discuss the questions 
with greater freedom, come to conclusions more 
quickly than the body it replaced, and, generally, 
prepare the necessary programmes with promptitude 
and secrecy. 

In dealing with a possible invasion there are two 
things the railways have to do. The first is to carry 
the necessary forces to the coast, and the second is to 
convey the civilian population, resident on the coast, 
inland. These are operations that have to be per- 
formed more or less concurrently but in opposite 
directiéns. It may be thought that they could thus 
be balanced, and that the trains bringing the forces 
to the coast might be utilised for the evacuation of 
the civilian population. Such a course, however, 
would not be practicable. The troop trains, as soon 
as they were unloaded, must be dispatched to 
the place of origin for further troops as quickly as 
possible, and must not be delayed for loading up the 
civilian people. The latter, moreover, may have to 
be conveyed a less distance and, possibly, in a different 
direction to that whence the troops come. Again, 
the civil population whilst waiting to entrain or whilst 
being entrained might get in the way of the military 
and thus hinder them at a critical moment. Further, 
the movements might not be concurrent ; the military 
might, and probably would, be sent to the coast before 
it was necessary to withdraw the people. 

Great Britain is blessed, in this matter, with a per- 
fect network of railways, and this factor has been 
found of great value in the preparation of the schemes 
for the railways in the event of an attempted or actual 
invasion. Moreover, few of the railways that would 
be called upon to deal with such traffic are lines that 
terminate in a dead-end. If, for instance, the rail- 
ways on the east coast of England are considered, it 
will be seen that they are continuous, 7.e. the stations 
concerned can be fed from either end and, therefore, 
the, say, up line could be used for the arrival of troops 
and the down line for the departure of the civilian 
population. Indeed to such an extent has railway 
accommodation been provided that, so far as we can 
remember, there has been no need to construct 
any strategical railway, in connection with National 
Defence. 

The situation has, moreover, been made easier by 
the doubling, within recent years, of certain of the 
single lines that would probably be called upon to 
carry some of the emergency traffic. Single lines are 
always @ nuisance, but never so much as when matters 
are out of their course. The work of doubling these 
lines—which, in normal times, have little traffice— 
may have been regarded as an unjustifiable expense, 
but in view of these later contingencies it will be seen 
that there was method in the supposed madness : 
it will also be admitted that the Army Railway Council 
has not been oblivious to this weakness in the railway 
scheme of defence. 

It may be anticipated that the plans which the 
Council worked out provide, as we have indicated, for 
troops to be poured into the possible vulnerable 
points from certain prescribed military depéts. The 
route to be taken by the trains necessary for their 
transport was settled long ago, and in the programme 
drawn up the train movements at the stations to 
detrain the men at one spot, the horses at another 
and the guns, carts, service wagons, &c., at a third, 
are all detailed. Whither the empty vehicles are 
to go is also told. In exactly the same way is pro- 
vision made for the evacuation of the civilian popu- 
lation. 

What has to be avoided is the two streams of 
traffic crossing each other. This is a ticklish 
problem to solve, as there are possible situations in 
which the direction of the attack would modify the 


* In 1865, as related in our last article.—ED. THE E, 











plans of defence and affect the decision whence the 
military must be drawn and whither the people 
must go. 

So long as the military is being sent to the same 
station there is nothing to be gained by using both the 
lines of a double-tracked railway for traffic in one 
direction. The terminal facilities determine this 
point, as the first train to arrive must be unloaded and 
its vehicles sent elsewhere before a second train can 
be dealt with. If, however, there is a second station, 
say, B, two or three miles short of the first station, say 
A, the other line of rails might be used for feeding 
the second station. There is, though, little need for 
this course, as the second train can follow the first 
a be doing its work at B whilst the first is working 
at A. 

The stations that might possibly be required to 
take part in such a programme should provide for the 
troops to be detrained on the station platform—or 
possibly the goods yard might be better—the horses 
out of horse-boxes and cattle wagons to be unloaded 
at a loading bank and the guns, wagons and carts to 
be unloaded end-on by runners forming a platform 
from wagon to wagon. Experience shows that about 
40 minutes is required to dispose of a train. 

Speed is of vital importance in all these movements. 
but yet there must be uniformity of speed or trouble 
may arise. As a consequence the engines supplied 
must be of suitable tractive power It is most 
essential that they should be well overhauled before 
leaving the shed, as a breakdown might lead to dis- 
aster. It is desirable to provide tender engines so 
as to carry a good water and coal supply : the bigger 
the tank capacity the better. The situation of water 
columns should be marked on the programme. 

Where single lines, unfortunately, exist, the length 
of the crossing loops must be borne in mind, or two 
trains, both of greater length than the loop, may 
require to cross each other—one long train can 
readily cross a short one. 

Particular attention must also be paid to any bridges 
over which reduced speed has to be run, particularly 
if trains are being worked by two engines, or if two 
engines are running light together. The subject of 
gradients must not be overlooked either when deciding 
upon the composition of trains. 

Some of there things may, considering the urgency 
of the question, be considered as minor details, but 
it must be remembered that any delay, breakdown, 
or derangement of programme might lead to disaster. 

Other and fairly similar arrangements have to 
be made for the supply of food for the troops and 
animals, and possibly for the civilian population 
in their new quarters, as well as for the supply of 
ammunition, stores, &c. 

It may be added that in peace time, railways form 
part of the Department of the Quartermaster-General, 
and are under the Director of Transport and Move- 
ments. According to the War Office List for 1914 
—the latest published—the duties of the Movements 
and Railway Transport subdivision were :— General 
railway questions ; traffic arrangements with railway 
companies in peace ; railway questions in connection 
with mobilisation and war; study of the use of 
railways in war and utilisation of intelligence regarding 
railways in all possible theatres of war; training of 
officers for railway transport duties in war; prepar- 
ation of the training manual on railway transport 
duties ; general question of railway troops in war ; 
issue of headquarters’ warrants. 
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Power Plant: Installation, Upkeep and Economical 
Operation. By T. Rotanpn Wo.ttaston, M.I. 
Mech. E. Manchester: Sherratt and Hughes. 5s. 
net. 

In this book the author has attempted to fill a gap in 

technical literature by providing a manual for mill 

managers and works engineers. The work is divided 

into four parts, in the first of which the factors 
influencing the selectio: of power plant. power 
tansmission, &c., are discussed. In Part II. the author 
deals with economical operation. Part IIT. is devoted 
to feed water treatment and analysis ; oils and lubri- 
eation; analysis of coal; and fluc gas analysis. 

To these sections there is added an appendix, in 

which the measurement of water by both the V notch 

and the rectangular weir is explained briefly. 

On each and all of these various subjects many 
books have, of course, been previously written, but 
we have not come across a work of this kind in which 
the “gist of the thing’? has been, given quite so 
concisely and put before the practical reader in a form 
which is so easy to understand. In the chapter on 
the selection of power plant the author takes into 
consideration public electricity supply, hydraulic 
turbines, steam boilers and engines, steam turbines, 
gas engines run both on producer and town’s gas, 
and oil engines. Thus with the exception of tidal 
motors, wind engines and sun power plants, he 
embraces all the known systems. 

In making a choice between purchased current and 
a private power plant, for small powers and low load 
factor, Mr. Wollaston says the former will generally, 
if not always, prove the more economical ; but he 
points out that, as in the case, for instance, of a flour 





mill, the matter assumes a different aspect. Here we 
have an almost ideal load for economical operation 
with a private power plant, and, provided this is 
a well-considered engineering job, the cost of power 
produced on the spot should always compare favour- 
ably with that obtained from a public supply. Even 
in cotton spinning mills, with equally good load, 
but considerably shorter hours, with electricity at: 
a half-penny per B.T.U. Mr. Wollaston maintains 
that a well conceived private plant will always win 
on paper, and win handsomely, but other considera- 


tions may throw the advantage on to the side of . 


the public supply, and it is quite impossible to 
generalise on the subject. Each case must be taken 
individually and on its merits. In the chapter 
entitled ‘“‘ The Balancing of Merit,” the author shows 
by means of tables how balance sheets for each type of 
plant can be prepared from data which can usually 
be readily obtained. In the chapter on ‘“‘ Power 
Transmission,’ he explains, somewhat too briefly 
perhaps, the means by which the power plant 
and the machines can be linked up, and in this portion 
of the book warns the reader against installing 
shafting too small in diameter and the use of too many 
sizes of shafting. The chapter on “‘ The Log Book ”’ 
is one which will be found extremely useful to power 
users, the principle recommended amounting to the 
running of plants under conditions of continuous 
test. This method has nothing academic about 
it and does not require delicate apparatus. On this 
account this section of the book is of special interest 
at the present time, when everybody’s thoughts are 
turned by the force of circumstances to the necessity 
of effecting drastic economies in fuel consumption, 
and when the human element assumes a more im- 
portant position owing to the difficulty of obtaining 
new and improved appliances wherewith to bring 
about the necessary saving of fuel. The appliances 
required to keep a log book, as suggested by Mr. 
Wollaston, embraces means for weighing the fuel 
and ashes, a water meter, thermometers, a chimney 
draught gauge, and means for testing fuel and the 
products of combustion. 

The book is neatly produced, and the price is by 
no means exorbitant for a war-time production. We 
have no hesitation in recommending it to the two 
classes for whom the contents have been specially 
written, namely, owners and managers. 


SHORT NOTICES 


Aircraft Mechanics’ Handbook. By Fred H. Colvin. 
New York: McGraw Hill Book Company. London: Hill 
Publishing Company, Limited.—This handbook has been 
compiled by the Editor of The American Machinist, with 
the object of helping those whose duty it is to look after the 
upkeep and repair of modern aircraft. Aithough it is of 
American origin it-will, we think, be found as useful to 
British air mechanics as to the ‘‘ machinists ” and “ plane 
men ”’ of our American Allies. The author is hardly, if at 
all, concerned with the theory of artificial flight, and 
devotes himself almost entirely to imparting information as 
to the practical construction, upkeep and repairing of 
aeroplanes and their motors. The engine equipment 
receives much more attention than the rest of the machine. 
The engines dealt with are mostly of American design, but 
the information given concerning them cannot fail to be of 
great service to those called upon to handle British types. 
Very little is said about the United States standard 
“Liberty ” motor. It is stated, however, to be a water- 
cooled engine. to develop about 30 horse-power per 
cylinder, to weigh about two pounds per horse-power in the 
larger sizes, and to be capable of assembly with four, six, 
eight or twelve cylinders to suit the power desired. The 
book includes a short description of the Lewis gun, and an 
interesting account of the Canadian aviation training camp 
at Camp Borden, Ontario. 





Ports and Terminal Facilities. By Roy S. MacEtwee, 
Ph.D. London: Hill Publishing Company, 6 and 8, 
Bouverie-street, E.C. 4. 315 pages, numerous illustra- 
tions, 9}in. by 6}in. by lin. 13s. 6d. net. 

Tue author of this work has had many years’ interest in 

ports, and his intensive study of the subject began six 

years ago when he was in charge of the Hamburg office of an 

American firm interested in lifts and hoisting machinery. 

The present volume is based on lectures on Perts and 

Terminal Facilities given at the School of Business, 

Columbia University ; but as the author has been called 

to the national service, some of the subjects have had to 

be left over for a second volume. In the present work 
the main points in this important subject,such as lighterage, 
cartage, piers, wharves, equipment, cargo transfer, shed 
equipment, the free port, &c., are covered. The idea 
throughout is to show the importance of the subject, 
especially after the war, and how to deal with a problem 
that concerns engineers as well as economists. It also 
concerns the general public, which has a considerable 
knowledge of railway problems, and is rapidly learning 
much about shipping problems, but has very little interest 
in or acquaintance with the vital link between the two— 


the port. 
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THE PFALZ SINGLE-SEATER BIPLANE. 





THE Pfalz single seater scouting machine, described 
in a report received from the Aircraft Production 
(Technical) Department, landed in the British lines 
near Bonnieul, on February 26th, 1918. The number 
D3,4184/17, is painted on the fuselage, and implies 
that the machine was made in 1917, that it is the third 
design of single seater machine produced by the 
makers, and is the 4184th machine of the type. It 
was presumably made by or to the designs of the 
Pfalz Flugzeugwerke. Speyer on Rhine. According 
to the official report, the design is interesting and 
clean, and the construction light. Great care has 
evidently been taken to give the fuselage a very good 
stream line shape and to keep it free from irregulari- 
ties. As a whole, the machine, it is believed, represents 
& serious attempt to produce a scouting biplane having 
a good performance. 

Some of the leading particulars are as follows :— 


Pfalz Single Seater Biplane Scout. 


Weight, empty, 1532 Ib. ; total, 2056 lb.; per horse power, 
12.84 lb. ; per square foot of wing surface, 8.56 Ib. 

Engine, 160 (?180) H.P. Mercédés. Armament, 2 Spandau guns. 
Capacity. petrol, 214 gallons; oil, 4 gallons. 

Areas (in square feet), upper wings, 151.6; lower wings, 88.4 ; 
aileron (each), 10.25; balance area of aileron, 0.6; tail plane 
12.1; fin, 2.8; rudder, 6.0; elevators, 12.7. 


The machine is reported to be stable laterally and 
unstable directionally and longitudinally. It answers 
well to all the controls, but has a tendency to turn 
to the left. It is not tiring to fly and is normally 
easy to land, and, in spite of the non-steering type of 
tail skid, to steer on the ground. The pilot enjoys an 
excellent view from the machine in all directions, 
except during a downward glide, when there is some 
interference from the top plane. Particulars as to 
the performance and speed are as follows :— 


Climb to 5000ft. 10,000ft.  15,000ft. 
Timetaken.. .. .. .. 6m. 55s. 17m. 30s. 41m. 20s. 
Indicated air speed, m.p.h.* 73 67 50 
Engine speed, r.p.m... 1330 1310 1280 
Rate of climb, f.p.m.* 605 360 110 


_* From the figures for the indicated air speed and the rate of 
climb it may be calculated that the angles of ascent at the three 
heights are as follows :—At 500Mft., 5° 24’; at 10.00Mft., 3°30’; 
at 15,000ft., 1° 26’—Ep. Tux E. 








Flying horizontally, the machine has a speed of 1024 
miles an hour at 10,000ft., and of 914 at 15,000ft. 
The service ceiling at which the rate of climb is 100ft. 
per minute, occurs at 15,800ft., and the estimated 
absolute ceiling at 17,000ft. The air endurance of 
the machine is ahout 2} hours and its military load 
281 Ib. 

Wings.—The top plane is in one piece and has no 
dihedral angle. The lower planes have a dihedral 
angle of 1 deg. In the flying position, the leading 
edge of the upper plane is 15in. in advance of the leading 
edge of the lower plane. As in many German biplanes 
ailerons are fitted to the upper wings only. The wing 
section and a wing rib are illustrated in the general 
arrangement drawing on this page. It will be noticed 
that the upper surface is very highly cambered, and 
that the lower surface becomes convex towards the 
rear edge. The ribs, as usual, are formed of three-ply 
with grooved flanges. 

The spars—see Fig. l1—are of the box type. The 
side webs consist each of a thick central core of 
straight grained wood, covered on both faces with a 
layer of extremely thin three-ply wood. This ply- 
wood stiffens the webs against buckling inwards 
and permits them to be made thinner than would be 
necessary if no reinforcement were used. In line with 
each rib the interior of the spars is filled up with a 
diaphragm intended to transmit the sheering stress 
across the spar. This feature is considered a good 
one, and as one which might with advantage be 
embodied in all box spars. The ribs are placed 
350 mm. apart on the spars, the usual false ribs being 
found between the true ribs. The internal bracing 
of the wings consists of the ordinary steel compression 
tubes, piano wire and swaged rods. 

As the upper wing is in one piece, and has no dihe- 
dral angle, the usual cabane type of centre section is 
absent. The central struts, instead, slope outwards 
as shown in the end elevation in the general arrange- 
ment. A pair of struts is arranged between the wings 
on each side of the fuselage. The lower ends of 
each‘pair are joined together in the manner indicated 
in Fig. 2, and are fixed to a steel tube running between 
the wing spars. The struts are built up solidly of 
wood. 

Fuselage.—The fuselage is stated to be by far the 
most novel feature of the machine. It consists of a 








Swain Sc. 


light wooden framework—see Fig. 4—without bracing, 
covered with two skins of three-ply arranged spirally 
in opposed directions—see Fig. 3. The fuselage has 
an oval section throughout its entire length, only the 
nose and the engine cowling being of aluminium. 
The fore part of the fuselage is shown in Figs. 7 and 9. 
It will be seen that the roots of the lower wings are 
merged into the fuselage covering by means of a 
somewhat elaborate fairing of three-ply wood. The 
whole body is obviously of excellent stream line shape, 
but it is reported by pilots to show a tendency to 
“‘ whip ’? when the machine is in flight. 

From Figs. 7 and 9, it will be noticed that the fore 
part of the fuselage covering is provided with a large 
number of doors. These are of aluminium, and are 
fixed by locking devices designed to operate easily, 
and, at the same time, to guarantee that the doors 
shall remain shut during flight. In Fig. 5 the 
anchorage for the pilot’s safety belt is illustrated. It 
will be noticed that the fitting is designed incidentally 
to strengthen the fuselage framework 

Undercarriage.—The undercarriage framework is 
of the usual vee type, being formed of stream lined 
steel tubular struts of 48 mm. by 31 mm. section, and 
two horizontal wooden compression members. The 
axle lies between the latter and is covered by an 
aluminium lid hinged along the forward edge, s0 
that the air pressure during flight may keep it in 
place. The shock absorbers are composed of rubber, 
an unusual circumstances in German aeroplanes 
now-a-days. 

Controls.—The control stick operates a longitudinal 
rocking shaft from which cables are taken through 
the wings to the ailerons. These cables are led 
through neatly made tubes of paper rolled and 
varnished. The elevators are operated by cables 
fixed directly to the control stick, one pair above and 
one pair below the pivot. Asimple device illustrated 
in Fig. 8 enables the elevators to be quickly locked in 
any given position. The rudder bar, Fig. 14, is of 
welded sheet steel. The stirrups on it can be adjusted 
in position through a small range. 

Tail.—The fixed tail planes have a wooden frame- 
work and while flat on the top, are convex below. 
The elevator framework is also of wood. As shown in 
Fig. 10, the elevator is not divided, the rudder being 
of such a shape as not to interfere with the free move: 
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THE PFALZ SCOUT 


(For description see opposite page.) 
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is covered with fabric. The tail skid, Fig. 12, is of 
unusual design, but would appear to perform its 
functions satisfactorily. It is fixed in such a manner 
as not to cause its attachment to weaken the stern 
post, see Fig. il. 

Engine.—The engine is a 160 horse-power Mercédés 
and was guaranteed until April 4th, 1918*. It is 
mounted on wooden bearers, which are supported on 
transverse bulkheads of wood. The engine throttle 
can be operated either by an ordinary quadrant 
type of control placed near the pilot’s left hand, or 
from the left-hand handle of the control stick, which 
handle, as shown in Fig. 8, is arranged to twist. 

The main petrol tank holds 12} gallons and is 
placed in front of the pilot underneath the ammuni- 
tion boxes. It works, as usual, under air pressure 
supplied by a hand pump at starting, and auto- 
matically thereafter by a power driven pump on 
the engine. A supplementary gravity feed tank 
holding 9 gallons is situated in the upper wing to the 
left of the centre line. A small lubricating oil tank 
containing 1} gallons is placed alongside the engine. 
The engine sump holds 2} gallons of oil. 

The radiator, as usual in German practice, is situated 
in the upper wing—to the right of the centre line 
so as to balance the auxiliary fuel tank. Its tubes, 
as shown in Fig. 13, are arranged horizontally and are 
oval in cross-section. Aluminium deflecting fins 
and a sliding shutter are provided on the underside. 
To maintain a water head in the radiator a small 
vertical tank of stream-line cross section is provided, 
to the top of which a small conical pipe with the wide 
end open and pointing forwards is fixed. 

Armament.—The pilot controls two Spandau guns 
fixed one on each side of the engine within the cowling, 
and firing through the propeller under the control of 
an interrupter gear. The nose of one of the guns is 
just visible at A in Fig. 15. Fig. 16 shows the 
manner in which the guns are mounted on cross stays 
within the fuselage framework. The guns are not 
accessible during flight. Their fire is controlled as 
usual, by means of thumb levers on the head of the 
control stick—see Fig. 8. 

Miscellaneous.—The instruments carried are of 
the usual pattern. They are not, however, mounted 
on a dashboard, but are distributed over the cockpit 
in convenient positions. The compass is placed low 
down on the pilot’s right hand. Its deviation card 
bears the date “2/11/17.” The fabric appears to be 
of flax highly calendered, but somewhat finer and 
thinner than usual. It is treated with a fairly thick 
layer of clear dope followed by a thin unevenly applied 
layer of aluminium dope. The latter gives the machine 
a silvery appearance and takes the place of the 
ordinary camouflaging colours. The propeller has a 
diameter of 2770 mm. and a pitch of 2200. It is 
composed of seven laminations, one being of walnut, 
three of mahogany and three of sycamore. 








Parer TextItKs In Germany.—Long before the war both 
Germany and Austria had invented methods of manufacturing 
yarn from paper and wood pulp (cellu! «-}, but no great headway 
was made. Among these yarns the best known were “ Textilose.”’ 
a composition of paper and cotton waste, and “‘ Textilit,”’ made 
of paper and flax or jute waste. But when the British blockade 
put restrictions on the import of fibrous materials, and such 
textiles as vere available were requisitioned for Army purposes, 
inventors turned their attention to the manufacture of pure 
paper yarns, and produced them to a rapidly increasing extent. 
It appears that during the first eighteen months of the war not 
much progress was made ; no doubt manufacturers took some 
time before they realised the difficulties which they would be 
obliged toface. But once a start had been effected, the progress 
was remarkably rapid, and by the enc of 1917, according to the 
Board of Trade Journal, whereas before the war there had been 
but two factories in Germany engaged in the production of paper 
yarn, there were then as many as 250. In Austria there arc now 
said to be 300. It is somewhat difficult to make any precise 
estimate of the amount of paper yarn produced in the two 
countries, hut there are reasons for believing that it must be 
somewhere between 200,000 and 360,000 tons per annum. 


Vistr To THE Hanptey Pace Worxs.—On Monday of this 
week, in the company of a large body of representatives of the 
British, Dominion and foreign Presses, we were afforded an 
opportunity of inspecting the manufacture and studying the 
performance of some of the latest types of British bombing 
aeroplanes at the London works of Handley Page, Limited. 
Information relating to the early design of large bomber made 
by this firm has been freely published already, for, as is well 
known, one of the first machines of this type accidentally fell 
intact into the enemy’s hands in the spring of 1917. Since that 
time the design has, of course, been considerably developed and 
improved, but beyond this it would be unwise to make any further 
remark regarding the machines which we saw in course of 
construction and on the field. After visiting the works the firm’s 
guests were entertained toluncheon at the Criterion Restaurant. 
Lord Montagu of Beaulieu occupied the chair, and in the course 
of a few remarks recalled that it was exactly ten years ago to 
the day since the brothers Wright made their first flight before 
spectators in France. Mr. Handley Page dwelt upon the future 
before commercial aviation, and instanced the recent London-to- 
Constantinople and London-to-Cairo flights as signs of the imme- 
diate prospects. Some interesting photographs taken during the 
former flight were exhibited, while others still more interesting 
showed to what an extent the wings of ar aeroplane may be 
shot away without necessarily preventing the return of the 
machine to its base. 





* The official report in two places speaks of the engine as 
having 160 horse power. The 160 horse-power Mercédés engine 
is, however, understood to be obsolete and to have been re- 
modelled into one developing 180 horse-power. We described 
the latter in our issue of May 31st.—Epb. Tue E. 


During the year 1916-17 we devoted a larger part of our atten- 
tion to the difficult questions arising out of the recommendation 
to your Lordships foreshadowed in our first Report, viz., that the 
most hopeful line of advance is “co-operation between the 
various British firms in each industry and between the industries 
and the State in the furtherance of research.” This recom- 
mendation took shape in the scheme for the establishment of 
industrial research associations under the Companies Acts as 
companies limited by guarantee and working without profits, 
as described in our last Report. Though the actual applica- 
tion of the scheme has now become in the main a matter of 
ordinary administration, important and delicate questions of 
detail have arisen from time to time which needed our con- 
sideration. We are glad to be able to report that the experience 
of this past year seems to show that the foundations have been 
truly laid ot a movement which is likely to suit the needs of 
many types of industry, and may prove capable of extension to 
many industrial interests besides that of research. 

Throughout this past year our attention has been devoted in 
growing measure to the organisation of those fields of research 
* which we can never hope to cover by means of Research Asso- 
ciations,” Research of this class is national in a more direct and 
obvious sense than that undertaken in the interest of any single 
industry, however important, and ** for that reason it is simpler 
and more just that all should contribute through the taxes ’’ to 
its cost. We have also been able to recommend to your Lord- 
ships a larger expenditure in grants to students to enable them to 
be trained in methods of research, and to individual research 
workers both in pure and applied science. We make no apology 
for calling attention again to the grave situation which would 
arise after the war trom the demands for trained research 
workers if no adequate supply should then be forthcoming. The 
outlook to-day is at least as serious as it was when we made our 
first Report. We have encouraging evidence on all hands that 
there is constantly increasing reausation of the need for organised 
research in connection with industry, but the movement tor the 
formation of research associations will receive a serious set-back 
if the supply of trained researchers cannot be expanded in pro- 
portion to the increasing demands, and there 1s considerable 
danger of this happening. We therefore regard the expenditure 
on grants to stuaents and other persons engaged in research as 
being ah essential part of our organisation of the national re- 
sources for the appl.cation of science to industry. Unless access 
for all well quaufied students to our Universities and higher 
technical institutions is made easier than it is at present, and 
unless they are generously supplied with large funds which are 
necessary for their work, our efforts will be foredoomed to 


failure. 





_ PART I. 
InpUsTRIAL RESEARCH ASSOCIATIONS. 

Some thirty industries are already actively engaged in pre- 
liminary work for the establishment of Research Associations. 
The Board of Trade have already issued licences to three of these, 
the British Photographic Research Association, the British 
Scientific Instrument Kesearch Association, and the British Wool 
Research Association, while the memoranda and articles of the 
British Cotton Industry Research Association, the British Port- 
land Cement Manufacturers’ Research Association, the British 
India-rubber Manufacturers’ Research Association, and the 
British Motor and Allied Manufacturers’ Research Association 
are approaching complction. Six other industries are engaged in 
drafting articles for their respective associations, and the remain- 
der are conducting the necessary introductory negotiations, or 
the systematic canvass of individual firms which precede the 
actual drafting of articles or the promise of subscriptions. We 
are glad to recorc that the recently established National Council 
for the Pottery Trade have appointed a Research Committee, 
which has unanimously recommended the establishment of a 
Pottery Research A iation i iation, which is now 
in process of establishment, will be the patural outcome of the 
important series of investigations into hard porcelain, which have 
been carried on at Stoke tor the last two years with large grants 
from the Department. 

The Mining Association of Great Britain have under considera- 
tion the establishment of a single Research Association for the 
whole kingdom, which will inciude local sections or branches 
dealing with the problems peculiar to particular localities ; and 
we hope that the engineers and shipbuilder? of Scotland, with 
the same trades on the North-East Coast of England, who are 
negotiating for the foundation of a nationai Research As-oviation, 
will find the departmental machinery elastic enough to comprise 
the interests ot these trades throughout the United Kingdom. 
The same remark applies to the iron manufacturers, the non- 
ferrous metals trades, the master bakers, who, we gladly record, 
are taking up the question of systematic research with energy, 
and to many other trades. There are many reasons why purely 
local associations would be probably less effective than those 
which include the whole of an industry or group of closely allied 
industries, but one argument appears to be conclusive in itself. 
If a number of local associations were established within a single 
trade the question of making the results achieved by each avail- 
able to the others, and the conditions to be attached to their 
availability, would of necessity fall upon the department—a 
difficult and invidious task, «ince th« firms in the different groups 
might be in mutual competition. On the other hand,a single 
association could solve such questions, should they arise between 
its constituent sections or branches, without difficulty and 
without the intervention of Government, which would deal 
under the scheme with the much more manageable task of 
arranging for the communication of knowledge between industry 
ard industry. We have found that the establishment of district 
committees in the early stages of the movement for founding a 
Research Association in a widely distributed inaustry has helped 
to focus local interest, and has greatly facilitated the concentra- 
tion of effort towards a single administrative and directing 
control while ensuring local initiative. 

Two other new associations call for special mention, because 
in one case no grant is being made by the Department, and in the 
other the grant is unusually large. The Iron Manufacturers’ 
Research Association has been founded by the British iron 
puddlers to investigate the problems of their industry, which has 
recently become of relatively increased importance. They have 
determined to attack these problems in the most fundamental 
manner. The Research Committee now represents 97 per cent. 
of the industry. They have subscribed all the necessary funds, 
and with a thoroughgoing consistency, which in some trades is an 
ideal to be approached with caution and reserve, they have 
decided that not only shall all the results of the researches under- 
taken be freely available to each firm, but ali existing knowledge, 
trade secrets and procedures shall be pooled for the common good. 
By avoiding any claim upon direct Government assistance in 
their finance, they avoid that ‘e of regulation which is in- 
separable frém the enjoyment of parliamentary funds, and by 
carrying co-operation to its logical issue they secure the best pos- 
sible condition’ for rapid success. By working through an 
approved association they reap the solid advantage in remission 
of taxation which arises from the decision of the Board of Inland 
Revenue announced last year.+ It is not unlikely, and we may 








"* Abstracted. Continued from page 197. 
+ Report of the Committee of the Privy Council for Scientific 
and Industrial Research, 1916-17, page 10. (Cd. $718.] 








guided by the wholehearted energy and zeal of Mr. Conrad 

the President of the British Optical Instrument Manufacturer,’ 
Association, and an active member of our Standing Committeg 
on Glass and Optical Instruments, it has been established on 
lines broad enough to include all scientific instrument makers, 
Some of the most important of these outside the optical industry 
have already joined its ranks, and it has every prospect of becom. 
ing the representative industrial body dealing witn the applica. 
tion of science to the manufacture of instruments of precision, 
The firms were not in the position to guarantee subscriptions over 
a period of years, as contemplated by our scheme in norma! ¢. 
and consequently they could not look for the remission of taxation 
resulting trom the Board of Inland Revenue decision referred ty 
above. But they were acutely conscious of the urgent need for 
research on a large scale, and they were prepared to make an 
immediate contribution of £4000 out of their net revenue account 
towards the cost of research over a period of five years, in the 
hope that if things went well they migit be in the position in due 
course to make regular annual contributions under the usua| 
conditions. 1n these circumstances, after consultation with the 
Ministry of Munitions and the Board of Trade, we recommended 
the Committee of Council to offer special terms to the proposed 
association under which the Department would guarantwe u total 
expenditure by the association of not more than £40,000 duri 
the first five years, to be expended in accordance with a scheme of 
research to be approved by useach year. It was also agreed with 
the leaders of the industry that the Council of the Association 
should include a definite proportion according to its size of repre. 
sentatives of the Government Departments interested in the 
production of instruments of precision—these representatives to 
be appointed by the Department. 

Our consultations with the various groups of manufacturers 
engaged in the production of different types of interna! combus. 
tion engine have confirmed our belief, gradually attained, that it 
is only possible to secure co-operative action for research among 
the firms of a single industry, or bet the firms in different 
groups of industry, if the firms and the industrial groups are 
conscious of the existence of a number of unsolved problems 
which are of common interest to them all, or to a large majonty 
of them. The informal committee of the internal combustion 
engine makers, which met us in conference, soon discovered the 
absence of sufficient common ground for common action, although 
all agreed that research was , and should be conducted 
on @ co-operative basis. We find no ground for discouragement 
in this decision. The automobile manufacturers, the motor 
cycle makers, the gas engine industry, the British aircraft con. 
structors, and the Diesel engine builders are each moving 
towards the establishment of Kesearch Associations, which wii 
have power to operate together in attacking any problems of 
common interest which may emerge, and may later, if they find 
it to their interest, combine into some larger and more com. 
prehensive unit. 

For reasons somewhat similar the conference summoned, on the 
initiative of the Faraday Society, and reierred to in our last 
report, has not made as rapid progress as some of the other move- 
ments towards organising research upon a@ national scale. But 
we have thought 1t important that the work actually going on, 
which has proved its value, should not be hampered by the delay 
which the organisation of the industries must entail ; and we have 
accordingly recommended the Committee of Council to make a 
grant of £1500 to the authorities of the Pottery School at Stoke 
towards the erection of a new research building for refractories, 
on the condition that should approved associations for either 
pottery or refractories come into existence they should be 
allowed to use the building free of rent charges. 








Tue Fuet Researce Boarp. 


In the Report for 1916-17 reference was made to thie first 
Report of the Fuel Research Board, and to the general policy of 
research which was thore outlined. Soon after the presentation 
of that Report the Fuel Research Board issued a second Report 
on “‘ A Schemé of Research and the Establishment of a Fuel 
Research Station.” In this Report, which was presented in 
September, and was published shortly after, the policy outlined 
in the first Report was developed and elaborated. The scheme 
was approved by the Lord President, and the Director, with the 
assistance of Mr. W. J. Burton, whose services have been placed 
at the disposal of the Fuel Research Board by the South Metro- 
politan Gas Company, as engineer, proceeded with the prepara- 
tion of the plans for the research station. By October 5th, 1917, 
the plans were so far completed that it was possible to present a 
preliminary estimate for the cost of its erection, and by arrange- 
ment with H.M. Office of Works, Sir Frank Baines, one of their 
principal architects, took over the actual work of erection. The 
necessary alterations in the railway approaches to the station 
were begun in March, 1918, and are now nearly complete. 


Tar Peat Inoutry ComMMITTEE. 


The Irish Peat Inquiry Committee, which was appointed last 
ear, recently — &@ report which was considered by the 
uel Research rd, and suk tly di d at a conference 

held in London between the committee and the Board in June 
of this year. As the result of the conference the committee have 
now presented a supplementary report which is under the con- 
sideration of the Board. The Board wiil in due course submit 
to the Committee of Council their views upon this important and 
difficult question. 





Oruer Work or THE Fuet Researcu Boarp. 


Tn accordance wita the declared policy of the Department “ to 
place its knowledge, and the results of its investigations at the 
disposal of others,” in all cases where the national interests 
allow, the Director of Fuel Research has continued, during the 
past. year, to give advice to the Admiralty and Ministry of Muni- 
tions in connection with urgent war problems, and, in particular, 
has been acting as an expert adviser to Lord Crewe’s Committee 
on the Production of Fuel Oil from Home Sources. 

The Fuel Research Board have followed with interest during 
the past year the growing use of coal dust firing for steam boilers 
and furnaces, and they have appointed a representative to make 
inquiries into this subject in the United States of America, and 
to report to them. ; 

The Department, on the advice of the Board, have continued 
their grants to the Meteorological Office for the work on atmo- 
spheric pollution. The Advisory Committee to that office have 
been enabled to experiment with certain modifications in their 
methods of recording pollution. Grants have also been con- 
tinued, with the approval of the Fuel Research Board, to the 
Institution of Mining Engineers for their investigations into the 
atmospheric conditions in deep and hot mines ; but as soon as 
the National Coal Mining Research Association is established 
we anticipate that it will become directly responsible for these 
researches so far as the getting of coal is concerned. 


Mixe Rescum APPaRatvus. 

The committee appointed last year to undertake research into 
mine rescue apparatus, at the uest of the Home-office, has 
completed its first report, which is being published with the con- 
currence of the Ministry of Munitions and the Air Council. These 
Departments, as well as the Medical Res h Ce ittee, have 
throughout kept in touch with the work of our committee, and 
have provided for a full exchange of information. With the 
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help of two assistants, and subsequently of a third, the experi- 
mental side of the research has proceeded continuously at the 
Heriot-Watt College, Edinburgh, under Dr. Brigg’s direction. 


Trin anp Tounesten Researncn Boarp. 


Reference was made in our last Report to a series of eight 
researches being carried out, with the aid of a grant from the 
Department, by the In-titution of Mining and Metallurgy in co- 
operation with the Royal Cornwall Polytechnic Society ; and we 
remarked that a Research Association “ established by the mine- 
owners and others interested’ would “‘ enable this series of 
investigations to be continued with fresh vigour on a larger 
scale.” Sir Lionel Phillips suggested, after informal consultation 
with us, that he should try.afid secure a larger measure of local 
support, as he had been struck by the possibilities of successful 
mining in Cornwall during a recent journey through the Duchy. 
We gladly accepted his offer, and he succeeded in a short space of 
time in obtaining subscriptions to the extent of over £250(a year 
for a period of three years from the principal mineowners and 
Jandlords, on the understanding that the Department should con- 
tribute a like sum, and that the researches should be under the 
eontrol of the Government. The Committee of Council con- 
sented, on our recommendation, to these conditions, and a Tin 
and Tungsten Research Board was appointed, which consists of 
the following persons :—Sir Lionel Phillips, Bart. (Chairman), 
Mr. John Gilbert (Cornish Chamber of Mines), Sir Frank Heath, 
K.C.B., Sir Thomas Kirke Rose, D.Sc., A.R.S.M., Mr. Edgar 
Taylor (Institution of Mining and Metallurgy), Mr. R. Arthur 
Thomas, Sir Richard Threlfall, K.B.E., F.R.S., with Mr. Alex- 


ander Richardson as secretary. 


Timper RESEARCH. 


We indicated in our last Report that research into timber 
would probably be one of the subjects that ought to be undertaken 
in the national interest, and we are now able to record that the 
first steps in this direction have been made. Arrangements have 
been completed for research into processes of desiccation with the 
object of discovering more effective methods of artificia! drying 
and improved processes of sterilisation against timber diseases. 
H.M. Office of Woods and Forests, supported by the Board of 
Agriculture, have also approached the Department with the 
request that comprehensive tests should be made into the 
physical properties and economic qualities of home-grown timbers 
as a guide to them in their plans for re-afforestation. Specimens 
of all timbers felled for war purposes have been carefully collected 
and indexed, and arrangements have now been completed for 
making the necessary desiccating and physical tests. 


RESEARCH INTO Bur“~pING MATERIALS. 


In June, 1917, the Local Government Board, which had estab- 
lished a committee under the chairmanship of Sir Tudor Walters, 
to consider the question of re-housing after the war, approached 
the Department with a view to certain researches being under- 
taken into the suitability of a number of building materials and 
methods of construction for cottages. Accordingly, we have 
appointed a special Research Committee, under the chairman- 
ship of Mr. Raymond Unwin, a member of Sir Tudor Walters’ 
Committee, and have attached to them, by arrangement with 
the London County Council, Mr. Tabor, one of their engineers, 
and, with the consent of the Board of Education, Mr. Hugh 
Davies, H.M.I., as technical officers to supervise the researches. 
The researches already being conducted in the Heating and 
Ventilating Department of University College, London, with aid 
of a grant made by the Department to the Institution of Heating 
and Ventilating Engineers, have been extended, with the willing 
concurrence of the Institution and the College, so as to meet the 
requirements of our Research Committee, and other researches 
are being conducted at the station of the British Fire Prevention 
Committee at Regent’s Park, 


InpusraiaL Faricue Researcu Boarp. 


The Secretary of State for Home Affairs having invited the 
Department to appoint a committee to survey the whole field, to 
prepare a programme of work, and to undertake the direction 
and supervision of the investigators selected to carry it out, an 
Industrial Fatigue Research Board has been appointed with the 
following reference :—*‘ To consider and investigate the relations 
of the hours of labour, and of other conditions of employment, 
including methods of work, to the production of industrial 
fatigue, having regard both to industrial efficiency and to the 
preservation of health among the workers.”” The Board is con- 
stituted as follows :—Professor Sherrington, F.R.S. (Chairman), 
Dr. Legge (H.M. Inspector of Factories), Sir Walter M. Fletcher, 
K.B.E., M.D., F.R.S. (Medical Research Committee), Dr. Collis 
(Director of the Welfare Department, Ministry of Munitions), 
and Dr. Edward Hopkinson (of Messrs. Mather and Platt), with 
Mr. D. R. Wilson (H.M. Inspector of Factories), as secretary. 


PART II. 


We do not think it necessary to speak in detail this year of 
most of the researches initiated by professional and scientific 
societies, and assisted by grants-in-aid from the Department 
before the period with whieh we are dealing. The work is being 
carried on as quickly and effectively as the conditions of the war 
allow, but in most cases it has proved impossible to carry out the 
full programme laid down for the year’s work. - These researches 
were described in such detail as was desirable in Part IT. of our 
last Report. In the following paragraphs we refer to a few cases 
where changes have been made in procedure, or in the scope of 
the investigations. and we follow these with a brief reference to 
certain new undertakings in which our assistance has been sought. 


A1pEp RESEARCHES IN PROGRESS. 


The Air Council have asked that Captain Bengough and Mr 
Hudson should be allowed to extend the researches they are 
conductirg for a Joint Committee of the Institute of Metals and 
the British Electrical and Allied Manufacturers’ Association, 
with the aid of a grant from the Department, so as to include the 
atmospheric corrosion of certain metals. We anticipated in our 
last Report that some such extension might prove desirable. and 
we have gladly acceded to the request with which the Joint 
Committee of the Institute and the British Electricai and Allied 
Manufacturers’ Association have unanimously concurred. 

The Institution of Civil Engineers have proposed to devote 
their principal attention, in connection with their researches, 
into the deterioration of harbour structures by sea action, to the 
preparation of a careful survey of existing knowledge of the 
subject, including a series of monographs on the metallurgical 
and biological aspects involved, with examples from the principal 
ports in the Empire, and experiments to prevent, as far as 
practicable, such deterioration in future. The war has made it 
extraordinarily difficult to continue the practical experiments 
they had arranged for in the various harbours of the Empire, and 
we have accordingly acceded to this modification in their pro- 
gramme. . 

The British Fire Prevention Committee have at our sugzestion 
appointed a sma!l highly-qualified committee on which the Local 
Government Board and H.M. Offico of Works are represented, to 
supervise the important researches being undertaken for us into 
the fire-resisting properties of concrete. On the other hand, the 
vifficulties incurred in carrying out and supervising the series of 
tests undertaken by the Concrete Institute at a number of 
universities and colleges into the qualities of concrete made from 
different local aggregates has led us to recommend that these 
investigations should be suspended until the close of the war. 

Dr. Mellor and Dr. Bernard Moore, who carried through their 
researches into the production of a marketable hard porcelain 
manufactured from British materials, have presented a most 





interesting com of their work, Several] members of the Council, 
eccompanied by officers of the Department, recently visited Stoke, 
and were impressed with the simple and practical means adopted 
in the solution of the problem. The solution, which we have 
every reason to believe has been carried to the point at which it 
can usefully be put to the test of manufacture on a commercial 
scale, has been reached at little more than half the cost which was 
anticipated. After consultation with the Stoke Research Com- 
mittee and the investigators, we recommended the Committee of 
Council to permit the cag for the new body and glaze to be 
communicated freely to those firms who satisfy the Rerearch 
Committee that they are likely to make bond fide use of the 
discovery, and in this recommendation your Lordship: have 
concurred. Over fifty firms have asked for the recipe. There 
is no doubt that the ato of these investigations has been 
ar encouragement to the pottery manufacturers, and we are glad 
to be able to report that the movement for the formation of a 
Research Association which will take over the direct respon- 
sibility for these and other allied researches is now rapidly taking 
shape. The movement is being supported, as already stated, 
by the National Industrial Council for the industry. 

A preliminary report has been received upon the results of the 
research into the acoustics of the pianoforte by Dr. R. 8. Clay, 
carried on at the Northern Polytechnic, Holloway, for the 
Association of Pianoforte Manufacturers. 


New Arpep RESEARCHES. 


Arrangements have been made with the Institution of 
Electrical Engineers and the British Electrical and Allied 
Manufacturers’ Association, that certain researches into insu- 
lating materials, for which each of these institutions had asked 
assistance from the Department, should be supervised by a 
Joint Committee, to be entitled the Electrical Research Com- 
mittee, under the chairmanship of Mr. Wordingham, President 
of the Institution. A series of panels are attached to the Joint 
Ce ittee in cx tion with the several investigations. The 
Committee of Council, on our recommendation, have accordingly 
made their grant to this Committee, to which contributions 
from the Institution and the Association are also paid. In 
addition the payment of a grant has been recommended to the 
British Electrical and Allied Manufacturers’ Association in aid 
of an inquiry into the existing formation as to the phenomena 
of arcing and switching. We have also recommended that a 
subscription should be made to the International Commission 
of Publication of Constants and Numerical Data, and we under- 
stand that the Committee of Council have made a grant of £200 
for the current year, which will be renewed for a further four 
years if we are satisfied that the work is proceeding satisfactorily, 
and provided the French Government, who have been the 
principal supporters of the Commission since its foundation in 
1909, should continue their subscription of 3000 francs. 





Grants To STUDENTS AND RESEARCH WORKERS. 


We have carefully reviewed the policy of making personal 
grants to students and research workers, and have submitted a 
special report to your Lordships upon the experience already 
gained, and on our proposals for the future. Wesummarise some 
of our conclusions in the following paragraphs. 

Our aim in recommending these grants has been to select a 
body of leaders in scientific research who, by choosing and 
training students in its methods, and by gathering round them- 
selves bodies of competent investigators, will supply the needs 
of the nation in the future. To attain this aim the Council have 
made grants from the sum allocated for the purpose by the 
Committee of Council to workers and students in Educational 
Institutions, the purpose of which is either to encourage the 
increase of research work of high quality in educational institu- 
tions, through which numbers of students pass in the course of 
their education, or to enable students to extend their period of 
education by undergoing training in methods of research, usually 
by a post-graduate course in a University or University College. 
In making these awards to students we have been guided 
primarily by our knowledge of the quality of the research work 
undertaken by the professor or head of the Department who 
recommends the student, by the opportunities which he has for 
engaging in research work, and by his personal recommendation 
of the student as one who shows promise of becoming a competent 
research worker after a suitable period of training. 

We have been able during the year under review to watch the 
effects of the grants already made to students under training in 
the methods of research during the academic year 1916-17, and 
we are glad to be able to report that, in spite of many difficulties 
and interruptions, satisfactory work has been done. It has been 
arranged for the future that the professor should be asked in 
May to give his opinion of the merit of the work done by the 
student, and to refer to any papers published, or to be published, 
in connection with the research in which the student has been 
taking part. The studert will be asked to present, as an integral 

art of his trairing, a written thesis on his work. 

The following table contains a summary of the grants made 
and considered during the academic year 1917-18 :— 








Grants made to students, pure sci ee Ss cae 
Grants made to studerts, applied science ae ER ee. 
Grants made to research assistants, pure sci Te 5 
Grants made to research assistants, applied science * 5 
Grants made to research workers, pure science A 8 
Grants made to research workers, applied science ae Sa 
Grantsrefused—students Fi ae ee A 1 
Grants refused—research workers ai lir aig aoe ‘< 8 
Grants madeforapparatus .. .. .. 9 
Applications referred to other departments 6 
Applications withdrawn—students Scweat ced.) 5 9 
Applications withdrawn—workers and assistants oa, ae 
102 


In connection with this part of our work we wish to call public 
attention again to the recently issued report of Sir J. J. Thom- 
son’s Committee, and in particular to its fourth section* which 
deals with the supply of trained scientific workers for industrial 
and other purposes. The whole of this section deserves the most 
careful study, for it sets out for the first time in a systematic way, 
with the support of such statistics as are available, the measure 
and value of our deficiencies. They are shown to occur in every 
grade of our educational systems above the elementary. The 
deficiency of scientific students is marked, and the need is urgent, 
but the committee see that “ this problem is part of the wider 
problem of increasing the number of university trained students 
in general, and cannot be solved by measures conceived in the 
special interests of science or by reforms which affect one part of 
the educational system while leaving the other parts untouched. 
The deficiency of recruits for the scientific professions and indus- 
tries is so great that there is no available source of supply which 
we can afford to leave untapped.”} The remedies advocated 
by the committee as necessary show that our efforts, helpful as 
they may be, cannot hope to be efficient in the absence of far- 
reaching educational reform, and we therefore make no apology 
for summarising them here, for on their due application will 
depend the success of our own efforts. Five essential changes 
are described by the committee. The first is one which we can 
help. and are helping, to bring about, viz., the provision of suffi- 
cient and attractive careers open to students of sci “F 


* Report of the Committee appointed by the Prime Minister 
to inquire into the Position of Natural Science in the Educational 
System of Great Britain, 1918. Pp. 70ff. [Cd.9011.] 

+ Report of the Committee appointed by the Prime Minister 
toinquire into the Position of Natural Science in the Educational 
System of Great Britain, 1918, p. 73. [Cd. 9011.] 
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industry wants men of scientific ability who have taken a college 
course extending over four or five years, it must be p’ to 
pay forthem. To offer salaries of £100 to £150 a year with very 

finite prospects of advancement is useless.”t+ ‘‘ Secondly, 
the existence of posts carrying sufficient salaries and prospects 
must be made known.’’{ For this purpose the oa 
Boards of the universities must get into closer touch with the 
industries and with parents through every headmaster. Thirdly, 
the universities must establish closer relations with the secondary 
schools, so that headmasters may know what courses of study are 
available and suitable for different careers. Fourthly, there 
should be a generous supply of maintenance allowances to enable 
pupils in secondary schools to remain up to eighteen years of age, 
and of entrance scholarships covering the cost of education at 
the universities. The secondary schools must also be so strength- 
ened and developed that at least one school suitably staffed and 
equipped for advanced instruction in science shall be within 
reach of every boy and girl. Fifthly, the universities ‘‘ must 
receive a measure of financial support much more considerable 
than any they have received hitherto.”§ Indeed, the salaries of 
university professors, and the equipment at their disposal, should‘ 
in our view, be on such a scale, and their conditions of work so 
favourable, as to enable them to undertake research themselves, 
and to supervise the investigations of others. We are prepared 
to recommend maintenance allowances for students under 
training, or salaries for additional research assistants, or in 

ial cases grants for unusual apparatus or equipment : we 
think, in other words, that the Committee of Council may pro- 
perly supplement the means of suitably equipped university 
departments to undertake jal researches, either for the 
Government or of their own initiative. But the remuneration 
of the permanent staffs of the universities must fall upon the 
general university funds, which are, and ought to remain, under 
the sole control of the universities themselves. Grants-in-aid of 
these funds are made by other authorities than the Department 
of Scientific and Industrial Research, which was established for 
clearly defined purposes of a different kind, and it is important 
that the universities themselves should recognise this. 








APPLICATIONS FROM INVENTORS. 


We have considered applicati for assist. from eleven 
inventors, but we have been unable to recommend a grant in any 
case, though we have given most careful attention to their claims. 
It is possible that the Research Associati now coming into 
existence may be more successful in encouraging inventors 
than a Government Department. We hope and believe they 
may. But we shall continue to give our sympathetic considera- 
tion to any serious proposals that may come before us, though 
the main lines of our work must, in the nature of the case, lie 
elsewhere, and in directions which this Report shows to be, if not 
free from difficulty, yet full ot promise. = 














LONDON ARMY TROOPS COMPANIES VOLUN. 
TEER ENGINEERS. 
Headquarters, Balderton-street, Oxford-street, W. 1. 
CORPS ORDERS. 
No. 40, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Captain of the Week.—Captain E. G. Fleming. 

Next jor Duty.—Captain W. Hynam. 

Sunday, September 29th.—Commandant’s Parade at Waterloo 
Station, 8.45 a.m., opposite No. 9 platform, for work at Esher. 
Drill order without rifles. Mid-day and tea rations to be carried. 

Monday, September 30th,to Saturday, October 5th.—Drills as 
usual. 

Sunday, October 6th.— Annual musketry course at Pirbright. 
Parade Waterloo Station, 8.45 a.m. Drill order with rifles and 
side arms. Mid-day and tea rations to be carried. 

Special Notices.-All drills will take place at headquarters 
unless otherwise stated. 

The M.O. will attend for the examination of recruits on 
Thursday at 6.30 p.m. 
C. Hiceins, 

Captain R.E. Adjutant. 


September 28th, 1918. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 





Junior INsTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, S.W. 1. ‘‘The Most Important Piece of 
Machinery in the World,”’ by Mr. Percival Marshall. 7.30p.m. 


TUESDAY, OCTOBER Isr. 


JUNIOR INSTITUTION OF ENGINEERS: NortH-EAsTERN SEc- 
TION.—Mivixng Institute. Neville-street, Newcastle-or-Tyne. 
Annual general meeting. 7.15 p.m. 


WEDNESDAY, OCTOBER 2np. 


THE INSTITUTION OF AUTOMORILE ENGINEERS —Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Presidential address, by 
Mr. A. A. Remmington. 7.30 p.m. 

InpustriaAL Reconstruction Cotcnxcm.—Saddlers’ Hall, 
Cheapside, E.C. 2. Address, “‘ Commerce and Industry After 
the War,” by Sir Albert Stanley. 4.30 p.m. 


FRIDAY, OCTOBER 4ru. 


Mounicrpan WaTerworks AssocraTion.—-Council Chamber, 
Council House, Birmingham. Annual gencral meeting. Reading 
and discussion of papers, ‘‘ Afforestation,’’ by Mr. J. Parry. 
“National Control of Watersheds and other Sources of Water 
Supply.” 2 p.m. 

InstrruTIon or MecuanicaL ENGINEERS.—Meeting Hall of 
Institution of Civil Engineers, Great George-street, S.W. 1. 
Annual Thomas Hawksley Lecture; subject, ‘‘ The Experi- 
mental Study of the Mechanical Properties of Materials,” by 
Dr. W. Cawthorne Unwin, F.R.S. 6 p.m. 


TUESDAY, OCTOBER 8rn. 


INDUSTRIAL RECONSTRUCTION CouNncIL.—Hall of the Institute 
of Journalists, 2 and 4, Tudor-street, F.C. 4. Conference on 
Interim Industrial Reconstruction Committees. Subject to be 
introduced by Mr. W. Henderson Pringle. 6 p.m. 


WEDNESDAY AND THURSDAY, OCTOBER 1x anp 10TH. 


Tue InstrruTIon or Municrpat ENGINEERS.—Town Hail, 
Southall, Middlesex. Annual! general meeting. Wednesday, 
10.30 a.m., and Thursday, 10 a.m. 


THURSDAY, OCTOBER 17ta. 
InpusTRIAL Lreaeue.—Connaught Rooms, Great Queen- 


street, Kingsway, W.C. 2. Annual meeting. 6 p.m. 


3 Loc. cit., p. 14. 








“+ Loc. cit., p. 74. 
§ Loc. cit., p. 75, 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Quarterly Meeting Prospects. 


Tue October quarterly meeting is due in a 
fortnight’s time and ironmasters are discussing the pros- 
pects. Operations at the ironworks at present are hampered 
by the inroads upon man-power and by irregular and 
insufficient fuel supplies, and the fear is that these condi- 
tions will not be improved during the new quarter. 
Producers do not feel at liberty to pledge themselves far 
ahead, and generally adopt a non-committal attitude. 
Conditions at the present time are not normal,and the 
causes already named restrict the works to comparatively 
small output. Fuel scarcity is a constant trouble, fre- 
quently causing the ironworks to commence on Tuesday, 
instead of Monday, and on "Change to-day (Thursday) 
in Birmingham, the statement was repeated that some 
concerns are unable to make more than two-thirds time. 
Although it is understood that the Government is as 
rapidly as possible releasing men from the Army to the 
pits, no immediate improvement either in the fuel or iron- 
works output is anticipated, and the situation is one 
which cannot be faced without anxiety. Taking all things 
together, therefore, prospects for the last quarter in the 
year are not bright, though an abundance of work is 
assured if only means can be provided for its execution. 


Manufactured Iron Trade. 


Marked bars are going into consumption as 
fast as they can be turned out, and other products of the 
rolling mills are readily absorbed without satisfying the 
demand. All the mills are working at high pressure. 
Marked bars at £17 net, f.o.t. at makers’ works, are wanted 
for high priority work, and a large tonnage of special 
intermediate qualities is being turned out at better prices 
than the £14 15s. maximum for standard unmarked bars. 
Nut and bolt qualities range from £15 5s. 6d. to £15 10s. 
and in some cases as much as £15 15s. has been paid, these 
being the prices delivered. An advance in strip prices 
by the Ministry of Munitions may possibly occur at the 
October quarterly meeting. It will be remembered that 
an increase of £1 per ton, bringing the selling price to 
£16 5s., has been applied for by the makers. Sellers in 
every section of the market protect themselves by making 
quotations conditional on any revision which may be 
decreed by the Ministry of Munitions next quarter. 
Puddled bars are slightly easier at £11 10s. to £12 per ton. 


Pig Iron and Control Situation. 


The Iron and Steel Controller is exercising a 
closer authority over the distribution of pig iron, particu- 
larly with reference to the “off iron’’ from the basic 
furnaces. No change in prices has to be recorded, nor is 
there any expectation of any far-reaching revision, 
though sales are conditional on the application of any 
advance in view of the outstanding question of the increased 
cost of fuel to smelters. The demand for increased wages 
has also to be reckoned with, and it is anticipated that the 
methods of solving the problem will be decided upon very 
shortly either by means of a “subsidy” or some other 
course. The inadequacy of the output of foundry iron 
remains a prominent factor. Some smelters state that 
they are unable to produce anything like their normal 
tonnage owing to the inferior quality of the ironstone and 
coke with which they have to work. So much trouble 
is being experienced in maintaining deliveries that furnace- 
owners are firmly resolved not to overburden their order 
books. The position as regards forge iron appears ‘to 
have become stabilised. Representatives of district 
houses are unprepared to entertain any offers at less than 
the full maxima of 87s. 6d. for Northamptonshire No. 4 
and 90s. for Derbyshire net, f.o.t. at makers’ works. 
There is an active demand for South Staffordshire part- 
mine and all-mine, and for high-grade irons generally. 
Taere still is a little dissatisfaction arising out of the 
special addition of 2s. 6d. a ton authorised some time ago 
by the Ministry for irons complying with a certain analysis. 
There is not complete agreement among makers as to the 
imposition of this charge, with the result that in some cases 
consumers are refusing to pay the addition. It has been 
suggested that some combined action should be taken to 
secure uniformity. 


Steel Trade. 


More steel billets are being released for other 
purposes than munition work. Withdrawals of labour 
are causing some temporary disorganisation in steel works, 
the mills being unable to absorb all the metal which is 
being melted. There appears to be rather more activity in 
plate shearings at the £10 7s. 6d. maximum. The imports 
of wire rods from America have dwindled till they are 
practically inappreciable. The collection and distribution 
of steel strip is being facilitated in official quarters, and 
a considerable volume of business is being put through 
at the controlled rates. 


Serap. 


A keen demand is maintained for scrap to supple- 
ment pigs. A certain amount of discontent has been 
engendered by the recent regulations respecting cast scrap, 
prices having to be reduced in many cases to bring them 
to the maximum. The chief difficulty, however, seems 
to be that of collection and distribution, owing to lack of 
labour, and merchants report that the Ministry of Muni- 
tions is doing what it can to facilitate matters in this 
respect. Local demand for wrought iron scrap at £6 5s. 
per ton is keen, and the fewer transactions lately point 
to a scarcity of steel scrap. 


Ironworks Wages. 


Wages difficulties have arisen at some of the Stafford- 
shire manufactured ironworks, because the high wages paid 
to unskilled and semi-skilled men in other industries 
have had the effect of attracting men from ironworks. 
At some works the losses of manual labour have been 
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considerable, and the matter has, therefore, had to be 
considered by the Midland Iron Trade Wages Board. 
It is understood that no objection will be offered to the 
granting of a small increase to the men, with a view to 

lacing them in a position equal to that of similar workers 
in other trades. It is expected that the settlement will 
be on the basis of 3s. 6d. per week for the men concerned, 
unless the higher scale of 4s. to 4s. 6d. and on to 5s. per 
ton increase, according to the skill of the operatives, 
just conceded by the Sheffield employers is adopted locally. 


Tube Trade Wages. 


The operatives in the South Staffordshire 
wrought iron tube trade, numbering several thousands, 
have tendered their notices, following the refusal of the 
Employers’ Federation to concede a 25 per cent. advance. 
The workpeople at the chain cable testing houses in the 
Dudley and Cradley Heath district are out on strike over 
the interpretation of the latest award by the Ministry 
of Munitions of 3s. 6d. advance for day workers. 


New Machine Tool Possibilities. 


Engineers engaged in the machine tool trade in 
Birmingham express much satisfaction at an order which 
has just been issued by the Controller of Machine Tools, 
giving the machine tool makers of the kingdom authority 
to take orders for non-war work upon the approval of the 
Department being secured for such definite orders. In 
this letter at the beginning of the month I pointed out how 
greatly local manufacturcrs were being inconvenienced 
by the impossibility of obtaining machine tools, of which 
many of them badly stand in need, and the new order is 
doubtless intended to relieve this pressure. The Controller 
points out, however, that it is possible that the conditions 
may alter to such an extent that the Department will see 
its way to grant certificates of priority in respect of certain 
tools, which are urgently required by contractors to enable 
them to give employment to the maximum number of 
workpeople immediately after the termination of hostilities. 
The price regulatiofs at present in force are to continue 
to apply to all orders, whether for munitions work or 
not. 


Canal Navigation. 


One of the problems of canal navigation by means 
of mechanical power has always been the damage caused 
to banks by the accompanying “ wash ” and the difficulty 
of using an ordinary screw propeller in shallow water. 
Mr. Hugh McReynolds, resident in the Birmingham dis- 
trict, claims to have solved these difficulties, and an inter- 
esting demonstration was given a few days ago, when a 
ten-mile trip was made in a barge which had been fitted 
up with Mr. Reynolds’ device. The propeller, instead of 
being at the stern of the boat, where it is particularly 
liable to damage, is fixed inside the boat in a chamber 
from which the air is withdrawn, allowing the water to 
rush in, and so enable the screw to revolve immune from 
damage, and without causing wash. Further, as the 
screw is above the keel of the boat it will revolve in a 
depth of water which will float the barge. The arrange- 
ment, it is claimed, can be fitted to barges within a few 
days. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


AtrHouGH there has been no change here in 
copper prices, the position of copper in America would 
seem to be easier than it was, perhaps as a result of the 
increase in production. It is, of course, difficult as yet to 
gauge the American war demand, which will certainly 
reach huge proportions if America carries out her threat— 
or promise—to equip an army of ten millions ; but it seems 
more probable that half this number would be sufficient for 
all practical purposes, and if so the war demand may 
slacken toward the middle of next year. In Manchester 
the demand for copper alloys, such as gun-metal and 
yellow brass, seems to have diminished a little of late, 
although dealers do not make any change in their prices, 
Gun-metal equal to the old Admiralty specification is 
quoted up to £138 per ton, and ordinary gun-metal bearings 
at £132 to £133. Heavy yellow brass scrap is quoted at 
£91 to £93 per ton. The position in tin does not change 
now with any great rapidity, but there seems to be a belief 
that prices may yet be lower, while the very strict contro] 
is maintained both here and in the East. There is plenty 
of margin yet for a further fall, and although present prices 
are low compared with what they have been, they are still 
extravagantly high from any ordinary point of view. 
Spelter is a deadly quiet market here, but the American 
prices are inclined to advance. The Japanese market is 
also reported firmer. Lead is unchanged here, but there 
is more activity in America, and apparently some scheme 
is afoot for controlling the supplies. 


Scrap. 

The position of the scrap iron and steel trade in 
Lancashire is still very uncertain. There are reports of a 
Lancashire deputation to London, one supposes for the 
purpose of interviewing the authorities, and smoothing 
away the present difficulties, and it may perhaps be hoped 
that success will follow this mission, although it may be 
difficult to make London understand all the peculiarities 
of the trade here. Lancashire people would probably be 
just as much at a disadvantage if they were set up to 
advise the Government as to the methods suitable for 
controlling the London or the Glasgow trade in scrap. 
The only reasonable way is to take heed of the special 
knowledge of each special district. Meantime the position 
of the trade in Lancashire is as unsatisfactory as it well can 
be; it is not only the cast scrap section which is affected, but 
as the work of buying and breaking up old machinery, &c., 
is delayed so will the supply of many classes of scrip be 
stopped at the fountain head, and, hence, a period of 
scarcity isahead. Some smal] business is possible occasion- 
ally in heavy wrought scrap, but there is not a great deal 
in the market. Of course, the full maximum, based upon 





£6 5s. on trucks, is readily paid, and more could be given 





Sepr. 27, 1918 


eeonnNq”q*®$”g ee S————————ssosossSSSSSS 5555555555555 


no doubt if the market were free, but dealers are not 
grumbling at the price. Some steel turnings have been 
sold lately at 65s. per ton, plus 2} per cent. profit, but onl: 
a little business has been done, and apparently the supply 
of these turnings is not so good asit was. The only other 
scrap dealt in is special material, such as crop ends, plate 
shearings, &c. &c. No quotations for foundry scrap were 
to be had on the Manchester Exchange this week, and the 
trade is completely held up. 


Pig Iron. 


The position in pig iron is practically unchanged 
Some small quantities of North Staffordshire No. 3 are sold 
at 102s. 6d. delivered, and rather more Derbyshire No, 3 
is sold at 98s. 8d., but the demand is very far from being 
satisfied. Little is heard about the No. 1 Midland irons 
and apparently the quantity is not being increased’ 
Cleveland iron seems also to be scarcer here, and alt hough 
it is said that more foundry quality is being made it is not 
coming into Lancashire to any extent. Of course, the 
price is against it, but in these days price does not matter 
very much, more particularly to those engaged in Govern. 
ment work. One hears of some arrangement by which 
Cleveland iron is again to go to Scotland by water, and this 
may diminish the quantity which can be spared for the 
Lancashire trade. As for Scotch pig iron, one hears very 
little about it here, but small lots can be had for specia] 
Government work. If enough were coming it might be 
possible to arrange for its water carriage, which would be a 
considerable economy, but probably this desideratum may 
have to wait until the war is nearer to a conclusion. f 


Manchester College of Technology. 


The part-time evening and engineers’ day courses 
at the above college will-begin on Monday next. The 
engineers’ part-time day courses differ in important 
respects from the engineers’ apprentices’ day courses 
hitherto provided. The new courses, one in mechanical] 
and the other in electrical engineering, which are conducted 
under the direction of Professor H. G. Jordan, Wh.Sc., 
M.I. Mech. E. (Mechanical Engineering), and Professor 
Miles Walker, M.A., B.Sc., M.I.E.E. (Electrical Engineer. 
ing), will involve attendance from 9.15 a.m. to 5.15 p.m. 
on one day each week (Monday) throughout two sessions 
of forty weeks each, and will be equivalent to the three 
years advanced evening courses now provided in these 
subjects. Or,in other words, the first year of the new 
course will be equivalent to the second year of the course 
originally provided. The Board of Education has been 
asked to recognise the new day courses as qualifying 
successful students to receive an advanced course certificate 
endorsed by the Board, and carrying with it the Associate- 
ship of the College of Technology (Assoc. M.C.T.). A 
comparison of the new part-time day course in electrical 
engineering with the evening advanced course will, 
however, show that the latter provides several alternatives 
that are not provided by the former. Students who have 
completed the part-time day course may supplement it at 
their leisure, and without payment of fee, by attending 
evening lectures. During the session Professor Gerald 
Stoney will deliver a series of lectures on “ Steam 
Turbines.”” These are specially intended for those 
connected with the manufacture of turbines or engaged 
in the generation of power by electricity. The opening 
lecture will be given on October 2nd at 7.15 p.m. A special 
feature of the college activities is the training of disabled 
officers and wounded soldiers. The latter is being carried 
out in conjunction with the Ministry of Pensions, and the 
former with the Ministry of Labour. It is satisfactory to 
know that officers who have been disabled in the war are 
enabled to take advantage of the facilities of such 
institutions. There are now over 120 invalided officers 
who are deriving the benefits of technical instruction in 
various subjects. 


Boring for Oil in Derbyshire. 


Under the auspices of the Ministry of Munitions 
the mineral resources of Derbyshire are about to be further 
tested by boring for oil in the neighbourhood of Chester- 
field. The scheme owes its origin to Lord Cowdray, of the 
firm of S. Pearson and Sons, and I understand that 
borings are to be made over a wide area from Codnor Park 
to Kiveton Park. It is highly probable that oil will be 
discovered, but whether in sufficient quantities to repay 
the cost of its getting remains to be proved, for a stream 
of petroleum was tapped at Pye Bridge as long ago as 
1847 by Mr. James Oakes, of the Alfreton Ironworks, while 
boring for coal, but the supply did not hold out for more 
than two years. Since that time no further steps have 
been taken to find oil in Derbyshire. 


Settlement of the Cotton Strike. 


The strike in the cotton spinning trade has 
ended, and work was resumed generally in the mills on 
Monday last. In order to make up for the lost production 
brought about by the strike, the Cotton Control Board has 
decided to allow the mills to run full time for the next 
five weeks, in order to maintain the supply of yarn to the 
cloth manufacturers, many of whom are busily engaged 
on aeroplane fabric. In order to co-relate the production 
in both sections of the industry, a further restriction in 
the hours of working of the weavers has been decided upon. 


The Engineering Trades and Wages Advances. 


I understand that a demand has been made by 
the machine workers in this district for the establishment 
of a minimum rate of wages, and there are threats of a 
strike if the employers do not see their way to concede in 
this respect. 


Barrow-1n-Furness, Thursday. 
Hematites. 


There is a continuance of activity at all the works 
in this district in the hematite pig iron trade. The demand 
is maintained at a very high level, but the output is barely 
sufficient to keep consumers going, trade being carried on 
very much from hand to mouth. There is a prospect of the 
furnace at Askam going on in the course of a few days. 
This will increase the available tonnage of iron by over a 





thousand tons. Such an increase is badly wanted. The 
consumption of iron in the district is heavy, and takes up 
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most of the output of the six furnaces at. Barrow, and also 
from some of the works at Workington, Prices are steady 
at the full maximum rates, with parcels of mixed numbers 
of Bessemer iron at 127s. 6d. per ton, and special brands at 
140s. per ton, both f.o.t. Warrant stores stand at 430 tons, 


Steel. 

The demand for semi-finished steel is keen, and 
pillets are at £10 7s. 6d. to £11 per ton, Steel shipbuild- 
ing material is in very brisk demand on local as well as 
general home account, and ship plates are at £11 10s. per 
ton, with boiler plates at £12 10s, per ton. Rails are 

viet, with heavy sections at £10 17s. 6d. to £11 per ton, 
light rails at £14 to £16 per ton, and heavy tram rails at 
£14 to £15 per ton, 


Fuel. 

There is a keen demand for steam coal, which is 
at 32s. to 33s, 6d. per ton delivered, House coal is at 34s. 
to 43s. 4d. per ton delivered. For coke the demand is 
heavy, and East Coast sorts are quoted 39s. to 41s, 9d. per 
ton, with Lancashire qualities at 37s, 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Another War Bonus, 


Tre Ministry of Munitions has sanctioned an 
agreement just arrived at between the Sheffield Engineer- 
ing Trades Employers’ Association and the Tron and Stecl 
Trades Confederation regarding an advance in wages. 
The terms of the agreement are that, arising out of the 
recent war bonus award of 3s. 6d. per week, members of 
the Iron and Steel Trades Confederation employed in the 
trades indicated shall be paid an additional war bonus as 
follows '—Werkmen now in receipt of 30s. per week war 
bonus, an additional 5s, per week ; workmen at present 
receiving a war bonus of 288. per week, an addition of 
4s. 6d. per week ; and those now in receipt of 25s, per week 
bonus, an additional 4s. per week. ‘This agreement is 
to ne reckoned in operation as from the first full pay day 
from the week ending August 10th, 


The Coal Shortage. 


Lord Aberconway was speaking here on Monday, 
at a meeting of the shareholders in the Sheepbridge Coal 
and Iron Company. His Lordship seldom misses an 
opportunity of saying something to the point, and on this 
oceasion he rather naturally directed attention to thre 
unfortunate labour shortage at the pits. When the 
recent withdrawal of 75,000 men was considered, he re- 
marked, one could see how impossible it was for the 
collieries to turn out 80 per cent. of the pre-war output. 
Beside that, there had been during the past yeara higher 
percentage of absentees than in 1914, Yet it was a curious 
and interesting fact that the output per man per day was 
higher than it was before the war. That showed that the 
great majority of the miners were true patriots, out to 
win the war. But, of course, they had in every colliery 
slackers who had not those sentiments. At the moment 
the wages of the miner stood at 115 per cent. above the 
1888 standard, The slacker kept the output down, but 
his Lordship felt they could not help blaming the Govern- 
ment, too, which had never faced the fact that every collier 
taken to the army meant a reduced output. Sir Albert 
Stanley had stated that 20,000 men had been sent back, 
and he indicated that it was unlikely they would get any 
more. Well, it was of no use for Sir Albert to talk in that 
way. No doubt he was up against the War-office—the 
War-oftice wanted men, but the Coal Controller and 
Sir Albert Stanley required them also. What the 
collieries wanted in order to make up their shortage 
was not the weak man sent out of the army, 
because he was of no use there, but the Al man. 
They did not want B3 men in the pits, and he thought 
the Government ought to be pressed, in Parliament and 
out of it, to see that men of the right class, really good, 
strong, hefty fellows, came back to the collieries, and did 
the work in which they were engaged before they joined 
the army. 


Shell Maker’s £670 a Year. 


Remarkable evidence was adduced in the Muni- 
tions Tribunal here on Monday. The case was of the all 
too frequent kind—gambling in the works—and there 
were four defendants. One, a labourer, stated that his 
average wages were £3 19s. 8d., and it was shown that those 
of another defendant, a shell operator, were £8 13s. 9d. a 
week, whilst a third defenaant, alse a shell operator, had 
been averaging £12 14s. 101. a week, which works out at 
about £670a year! In denying the charge of gambling the 
last named man ceclared that he wanted all his money 
“for beer!’ And there are men in the trenches prepared 
unmurmuringly to yield their lives, if needs be, te whom a 
monetary recognition that is scarcely even nominal has to 
be given in order that men like these should batten and 
bloat themselves upon wretched war profits. Whatever 
was the use of fining these defendants £3each ° If they are 
Grade A men every honest citizen knows what ought to 
have been done with them, in justice to the battalions at 
the front. At the same court a youth of eighteen years, 
employed as a tongsman, was stated to be averaging 
£6 10s. 7d. per week in wages. 


The Lead Mine Dispute. 


The week-end conferences held between Sir 
Thomas Munro, Labour Adviser to the Ministry of Muni- 
tions, and other Government representatives, the officials 
of the Derbyshire Miners’ Association, and representatives 
of the trustees of the Mill Close Lead Mine, appear to have 
cleared the air to a very considerable extent, leaving the 
likelihood of a compromise being arranged. The facts 
are that the men employed at the mine referred to, which 
1S situated in the Darley Dale district of Derbyshire, 
became members of the Derbyshire Miners’ Association. 
A question of wages arose and was settled by arbitration. 
Then a dispute occurred as to the carrying out of the 
arbitration award, and the men struck work. Phe trustees 





of the mine, which is said to be one of the richest in the 
country, and has been worked continuously for nearly 
eighty years, threatened to lift the pumps and permanently 
shut down the property, which, they contended, had 
involved an annual loss for some time. Thereupon the 
Miners’ Association declared that if a settlement was not 
arrived at very quickly, and the mine kept open, they 
would ballot the whole of the collieries of Derbyshire on the 
question of a stoppage by way of protest. It was at that 
point that the conferences in London took place. 


Round the Works. 


Generally the main features of business in this 
district remain much as previously described, though in 
some directions of war work, more particularly, perhaps, in 
relation to gun-making departments, the pressure seems 
heavier, This is counter-balanced by increasing easiness 
in other branches of the steel industry. Railway material 
is brighter than for some time past, and the same may be 
said of tramway steel and requirements, a fair weight going 
overseas, though in the latter case dispatch has often been 
delayed, for one reason or another, for long periods, in 
some instances two and three years from the receipt of the 
order. Home municipalities are ordering more in the way 
of renewals, but tracks and rolling stock everywhere are 
now very badly showing signs of lack of attention. The 
Staveley Coal and Iron Company has commenced a new 
installation of sixty coke ovens. The directors of John 
Brown and Co, cannot be accused of profiteering, for the 
net profits for the past year, at £453,317, are about £40,000 
less than for the previous year, and nearly £70,000 lower 
than those for the first year of the war. It is understood 
here that at the close of the war eight new pits are to be 
sunk in the Doncaster coalfield. The Sheepbridge group 
of collieries is doing well. At Rossington a daily output 
of 800 tons has been reached, and at Newstead new sink- 
ings are contemplated. The Sheepbridge concern, by the 
way, is taking a lease of a new area of Lincolnshire ore— 
209 acres near Frodingham—for basic iron-making, and 
ras acquired a limestone quarry at Roystoné, Derbyshire, 
needed for the company’s blast-furnaces. There seems 
not quite the same difficulty in obtaining permits to export. 
New overseas business includes tools for New York, Rio 
and Montevideo; steel for Yokohama, Kobe, Osaka, 
Penang, Montreal and New York; machetes for Cape 
Coast and Port Harcourt ; cutlery for 'Tientsin, Louisville 
and Quebec ; files for Caleutta ; sheep shears for Algoa 
Bay and Sydney ; and saws for Iddo, Penang and Madrid. . 


Iron, Steel, and Coal. 


The position of the iron and steel markets locally 
remains almost without change. The output of open- 
hearth steel is a full and increasing one, but the crucible 
furnaces are still dull. A good demand prevails for scrap, 
but merchants complain rather bitterly of the way they are 
being eliminated. Deliveries of fuel are showing some 
signs of an improvement, though supply is considerably 
below demand. All kinds of steams are very short, and 
everywhere reserves are being drawn upon. There is great 
pressure for slack suitable for coke making, and the Allies 
are pressing for more fuel supplies. Best South Yorkshire 
hards are quoted 23s. to 23s. 6d. ; best Derbyshire, 22s. 6d. 
to 23s.; seconds, 21s. 6d. to 22s.; cobbles, 21s. 6d. to 22s.; 
nuts, 21s. to 22s.; best hard slacks, 18s. 3d. to 18s. 9d 
seconds, 17s. 9d. to 18s, 3d.; soft nutty, 17s. 6d. to 18s.; 
peas, 16s. to 16s. 6d.; and small slacks, 13s. to 14s. In 
house sorts branch is quoted 27s, to 27s. 6d.; and best 
Silkstone 23s. 6d. to 24s. 6d., all per ton at pits. 


















NORTH OF ENGLAND. 


(Prom our own Correspondent.) 


Cleveland Iron Trade. 


A ouret tone has characterised the Cleveland pig 
iron market this week, but this is only a temporary phase, 
and with the issue of the October allocations in the course 
of a few days greater activity is anticipated. The trade 
position unfortunately continues to be difficult and 
uncertain. There is considerable pressure for deliveries of 
foundry iron, which are far below the authorised 
allocations, and with the end of the month approaching, 
it is probable that there will have to be extensive 
cancellations. The furnaces are still turning out only a 
small percentage of the normal production of foundry 
iron, and owing to the lack of labour for stocking the 
large quantities of forge produced, this quality is being 
transferred direct from the beds into the trucks. This, 
together with the shortage of trucks, which again appears 
to be getting rather pronounced, re-acts upon the foundry 
position, and only small quantities of No. 3 and No. 4 
foundry are being got away. Makers have some small 
stocks of foundry iron on hand, but there is neither the 
labour to lift it nor the trucks to carry it, and even if this 
were not so a large proportion of the stock has been ear- 
marked for export to the Allies. In order to meet. the 
shortage of trucks, the Ministry of Shipping is being 
approached to put on more steamer tonnage for Scotland, 
and this will most probably be done. In the meantimé, 
a fair amount of iron is being got away with the tonnage 
at present available, and the stringency of the position is 
correspondingly relieved. Fortunately, in spite of the 
reduced output of foundry iron, consumers have so far 
been able to carry on without a stoppage, thanks to the 
stocks which they held in reserve. For export purposes 
allocations are made direct to the works by the authorities, 
and larger quantities are now being shipped to the Allies. 
Notification has been officially made this wéek of an 
advance in the export price of Cleveland and basic pig of 
3s. 9d. per ten, in addition to the 5s, increase granted 
earlier inthe summ<«r, This advance is made retrospective 
to July Ist, and brings the quotation for No. I. up to 
127s. 9d., and No. 3 Cleveland, No. 4 foundry, and No. 4 
forge to 122s. 9d. The prices to the home trade stand at 
99s. for No. 1, and 95s. for No. 3 Cleveland, No. 4 foundry 
and No. 4 forge. 


Hematite Pig Iron, 
So far as the general condition of the hematite 





pig iron trade is concerned, there has not been much 
obvious change during the week. Throughout the district 
producers are exceedingly busy, and from present 
appearances are likely to remain so for a long time 
to come. The demand for iron is very heavy, and shows 
no signs of easing off, the position being rather the other 
way. Makers, on their part, are doing their best to meet 
the heavy requirefhents of users, but they have not as yet 
been able to increase their output any further, chiefly 
owing to the difficulties in regard to fuel supply. With 
the allocation strictly controlled, however, home consumers 
are all getting adequate supplies, although they are not 
able to accumulate any stocks. The requirements of the 
Allies are also heavy, and all that can be spared is being 
shipped as quickly as tonnage comes to hand. Prices 
remain unchanged. The home maximum for East Coast 
mixed numbers is 122s. 6d., and the export price to the 
Allies 147s. 6d. f.0.b. 


Furnace Coke. 


The coke position is reported to be slightly 
improved, and rather better deliveries are going forward 
under existing contracts. New business, however, is 
extremely difficult to negotiate, owing, of course, to the 
all-round inadequacy of the output. Good medium 
furnace kinds are round about 35s. 6d. delivered at the 
works. 


Manufactured Iron and Steel. 


In the steel making industry the prevailing note 
is still one of ceaseless activity. The entire industry is 
dominated by the circumstances of the war, and, as has 
been the case for four years now, the whole production is 
used directly or indirectly for war purposes, leaving little 
or nothing for private home consumption. The out- 
standing feature at the moment is the extraordinary 
demand for shipbuilding material, orders for which are 
now again absorbing the bulk of the works’ capacity and 
have preced: nce over all other commitments. The demand 
for billets and other semi-products is brisk, not only on 
local, but also on general home account, and good outputs 
are being maintained. The manufactured iron trade, too, 
continucs to run at the highest possible pressure, the 
increasingly heavy demands of the Government having 
considerably tightened up the sources of supply. Although 
the output continues on an exceptionally large scale, it is 
not possible to divert any material into other channels. 
In the export trade, only the essential needs of the Allies 
and Dominions are being met. The principal quotations 
for home trading are as follows :—Steel ship plates, jin. 
and upwards, £11 10s.; °%/,;gin., £11 15s.; Jin., £12; din., 
£16; under fin. down to */3,in., £17; steel boiler plates, 
£12; steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; iron ship rivets, £21 ; 
common iron bars, £14 15s.; best bars, £15 15s.; double 
best bars, £16 15s.; treble best bars, £17 15s.; packing 
iron, tapered, £17; packing iron, £13 10s.; iron ship 
angles, £13 15s.; steel hoops, £17 10s. to £18 10s.; sheets 
produced by steel re-rollers, above %/,gin. thick, £16; 
3/,gin. thick and under to 16 gauge, inclusive, £16 10s.; 
under 16 gauge to 24 gauge, £17; under 24 gauge to 26 
gauge, £18; steel rounds, squares, &c., £12 10s. The 
following are nominal quotations for export :—Common 
iron bars, £17 17s.; best bars, £18 5s.; double best bars, 
£18 12s. 6d.; packing iron, £15 10s.; packing iron, tapered, 
£19; iron ship angles, £15 to £15 10s.; iron ship rivets, 
£23; steel bars, basic, £16 10s. to £17 10s.; steel ship 
plates, £15; steel joists, £13 10s.; steel hoops, £19 to £20 ; 
steel sheets, singles, £20; steel shects, doubles, £22; 
steel strip, £17 10s, to £18 14s.; heavy steel rails, £12 5s. 
to £12 5s. 


The Coal Trade. 


Considerable unrest exists throughout the coal- 
field of Northumberland and Durham, and at the moment 
the outlook is very discouraging. In the Seaton Delaval 
district, four collieries employing over 2000 men and boys 
are idle, because of the putters’ dissatisfaction with their 
rates of pay. In the Bishop Auckland district eight pits 
employing about 14,000 men are similarly affected. 
Similar strikes are reported from other districts. The 
stoppages are having a very serious effect on the aggregate 
coal output. Firmness and stability characterise. the 
entire market position. The call for spectal manufacturing 
gas and coking fuels for the home trade is very extensive, 
and is only conditioned by transport facilities. Shipments 
dre on an increasingly heavy scale. Loadings, however, 
are chiefly on account of the Allied countries, notably 
France and Italy, whose needs are constantly expanding. 
There is a rather pronounced lull in neutral business, 
due chiefly to the absence of neutral steamers, and also 
the searcity of prompt supplies and the uncertainty 
respecting tuture possibilities. The output of steam coals 
continues to be carefully allocated, and there is little 
surplus left for°open market operations, while all kinds of 
screened fuel are almost entirely absorbed. _ Prices to 
neutrals are firm and not subject to discounting. Best 
Northumberland and Durham steams are 70s.; seconds, 
32s. 6d. to 67s. 6d.; smalls, 4s. to 45s.; gas and coking, 
50s. to 55s. for the prime classes. Bunker coals are fairly 
steady at 42s. 6d. to 46s. 6d. for good ordinaries, and 
47s. 6d. to 55s. for bests and superiors. There is no 
change in the coke position, brisk demand and firm prices 
being the main features. Foundries are at 65s., and gas 
coke 47s. 6d. to 50s. The minimum quotations for the 
Allies are as follows :—-Best Blyth steams, 37s.; Tynx 
primes, 36s. 6d.; Tyne prime smalls, 27s. 6d.; second 
steams, 32s. 6d. to 34s.; North Northumberland steams, 
34s. to 36s. 6d.; North Northumberland smalls, 25s. to 
27s. 6d.; Blyth smalls, 27s.; smithies, 3ls. to 32s.; peas 
and nuts, 3ls. to 32s.; best gas, 32s.; second gas, 30s. 6d.; 
coking coals, 31s. 64.; coking smalls, 30s.; households, 
35s. to 37s.; foundry coke, 50s.; gas-house coke, 40s.; 
best bunker coals, 34s. to 34s. 6d.; ordinary qualities, 33s. 
to 33s. 6d.; specials, 3%. Principal quotations for the 
home trade are as follows :—Northumberlands: Best 
Blyth steams, 33s. 6d. to 35s. 6d.; second Blyth steams, 
29s. 6d. to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; 
unscreened for bunkers, 27s. 6d. to 29s.; household coal, 
26s. 6d. to 27s. 6d.; best Blyth smalls, 25s. 6d.; smithies, 
3ls. 6d. to 36s. 6d.; North Northumberland smalls, 
25s. 6d.; peas and nuts, 35s. to 37s. 6d. Durhams: 
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Steam (locomotive}, 33s, to 35s.; special Wear gas, 31s. 6d. 
to 33s.; best gas, 29s. to 3ls. 6d.; second gas, 27s. 6d. to 
30s. 6d.; ordinary bunkers, 30s.; best bunkers, 3ls. 6d.; 
superior qualities, 34s.; smithies, 3ls.; peas and nuts, 
3ls.; coking coals, 29s. to 30s. 








SCOTLAND. 
(From our own Correspondent.) 
Labour Affairs. 


AFTER a period of comparative quietness, we 
are once again faced with a number of wages claims, 
involving a serious attitude on the part of the claimants, 
particularly in the case of the shipwrights. The claim 
of the latter for a minimum wage of £5. per week has 
gained the support of the Amalgamated Society of Car- 
penters and Joiners, the Amalgamated Society of Wood 
Cutting Machinists, and the Furnishing Trades’ Federation. 
One of the principal reasons for the demand is the cost 
of tools provided by the workers, which, it is said, has 
advanced by 300 per cent. The men have taken up a 
most determined position, and their claim can only be 
considered this week if by the time of the meeting of 
the Committee on Production they have resumed work. 
Then there is the demand on behalf of the Scottish engin- 
eering and shipyard foremen for increased wages. It was 
reported that Mr. Churchill thought the men had a strong 
ease and considered the attitude of the employers generally 
shortsighted. It was necessary, however, to determine 
whether forem°n could be considered time-workers 
within the meaning of the Munitions of War Act. If 
they were not considered as such, steps would have to be 
taken to have an award fixed. Then, further, the Scottish 
Miners’ Executive is taking steps to ensure that if the 
demand for a 50 per cent. increase is proceeded with the 
movement shall be a national one. 


Pig Iron. 


The demand for hematite continues very strong, 
and producers can only do their utmost to allocate supplies 
to the best advantage. Forge qualities are more plentitul, 
but some sorts of foundry are very scarce and off the market 
for general use. There is very little for export. Prices are 
firm all round. 


Finished Iron and Steel. 


While there is no relaxation of the pressure on 
the steelworks, there seems to be an easier feeling in the 
meantime and larger supplies are occasioally diverted to 
ordinary consumers. In some cases, too, neutral buyers 
are able to obtain increased deliveries, chiefly of ship- 
building material. Sheet-mills are fully booked for ordinary 
black sheets, while galvanised material is confined to essen- 
tial Government business. The request for malleable iron 
is still largely in excess of supplies, and fresh inquiries are 
constantly coming forward. At present a strong demand is 
being experienced for French war work, with incessant 
ealls for rivet, bolt, and nut iron and agricultural sections. 
In all classes Government work predominates. Engineers, 
are busy. and more particularly those engaged in structural 
work. Tool-makers are unable to accept much in the 
way of ordinary business, and the same may be said of most 
departments. 


Coal. 

The situation in the Scotch coal trade is still 
dominated by the shortage of supplies. Outputs show no 
improvement, and with demands for all classes of fuel 
becoming more insistent arrears of deliveries are unavoid- 
able. Industrial requests are continuous, Admiralty 
demands are of considerable bulk, and the shipping 
turnover could be largely augmented if supplies were 
available. Household business is very much in arrears. 
Collieries, generally, have very little free coal and in most 
cases are booked far ahead. Shipments for the past week 
amounted to 156,642 tons, compared with 164,366 in the 
preceding week, and 142,644 tons in the corresponding 
week of last year. Ell coal is quoted, f.o.b. at Glasgow, 
32s. 6d. to 35s.; splint, 35s. to 37s.; navigation, 37s. ; 
steam, 34s. 6d.; treble nuts, 30s. ; doubles, 29s. ; singles, 
28s. ; first-class screened navigation. f.o.b. at Methil or 
Burntisland, 36s. to 38s. ; first-class steams, 35s. ; third- 
class steams, 31s. ; best steams, f.o.b. at Leith, 33s. 6d. ; 
secondary qualities, 32s. 6d. per ton. These prices only 
apply to French, Italian, and Portuguese shipments. 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 


The Railway Strike. 


ONcE again South Wales has secured unenviable 
notoriety for its lead in industrial strife. The railwaymen, 
or rather a section of them, have repudiated the wages 
settlement come to by their accredited leaders with the 
Government, and have thus foliowed the tendency, unfor- 
tunately so much in evidence, of the rank and file kicking 
over the traces and defying their officials. Although 
drastic action was in the first place confined to a compara- 
tively small number at Newport, there was a sufficient 
current of dissatisfaction and unrest in other areas for the 
trouble quickly to spread. The Great Western line was 
most affected, and only a restricted service was possible on 
Monday and Tuesday on the main line. The withdrawal 
of their labour on the part of N.U.R. men and of the 
Associated Society of Locomotive Engineers and Firemen 
in various districts has thoroughly dislocated all arrange- 
ments for supply and distribution, as it affects every 
industry. Most concern has naturally been felt concern- 
ing the staple industry, viz., the coal trade. On Monday 
at the Newport docks only the coal standing on the tip- 
roads could be shipped, and when that was exhausted work 
ceased. Cardiff, Penarth, and Barry, and Swansea and 
Port Talbot kept going on the Monday, but on Tuesday the 
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Fortunately the least affected part of the coalfield was the 
Rhondda, and supplies of coal were maintained on the 
Taff and Rhymney railway systems, but on both the 
eastern and western sides collieries were only able to con- 
tinue production so long as their supply of empty wagons 
permitted. Owing to the fact that the railwaymen 
refused to clear the loaded trucks and replace them with 
empty rolling stock, the resources of the colliery manage- 
ments were very limited, and it has been a surprise that 
so many collieries were able to maintain operations even 
up to Tuesday night. The Eastern and Western Valleys 
of Monmouthshire suffered most severely, while the 
collieries in the Ely Valley, such as the Cambrian, Brit- 
annic-Merthyr, Locket’s Merthyr, and others, were cut off 
from their outlets. Not only was coal held up, but miners 
in many districts could not even get to their pits on 
account of the lack of railway facilities. Important works 
were stopped from getting their necessary material. Iron 
ore for the steel works was detained, coke, coal and pitwood 
could not be railed to its destination, and the flow of food 
of all descriptions has been hindered. It was reliably 
estimated that the loss of production of coal in South 
Wales on Monday was about 30,000 tons, and on Tuesday 
about 50,000, while, with a continuance of the strike, it 
was evident that the loss would be doubled on Wednesday, 
for the reason that far more collieries would be reduced to 
idleness as their supply of wagons by that time would be 
completely exhausted. Thus it will be seen that at a time 
when persistent demands are being made for more coal 
deplorable and unconstitutional action on the part of a 
section‘of workers results in the loss of a quantity of coal 
which would be sufficient to meet the needs of a large 
number of works, &c., for several months. Tonnage at 
the various idle ports is also held up, and the work of the 
authorities in making the coal and shipping arrangements 
as complete as possible, in order to increase efficiency, is 
completely neutralised for the time being. The leading 
officials of the Unions concerned were quickly on the scene 
on Monday, but up to the time of writing the rank and file 
showed no disposition to pay heed to their appeals to act 
constitutionally and return to their duties, despite the 
hardships inflicted upon every section of the public, and the 
grave consequences to national interests. The decision 
of the War Cabinet, announced by the President of the 
Boerd of Trade, to take a firm course, and see that the 
necessary services were maintained, was welcomed by 
most reasonable members of the public, but considerable 
speculation was aroused as to its effect upon the section of 
workers most concerned. 


LATER. 


.It was evident early on Wednesday that a more hopeful 
outlook prevailed regarding the railwaymen’s strike. 
Public opinion, the firm action of the Government, and the 
determined stand taken by the men’s leaders, all had their 
effect on the rank and file. The various branches of the 
N.U.R. held meetings on Tuesday night in order to send 
delegates to attend a full meeting of the District Council of 
the N.U.R. and the Associated Society of Locomotive 
Enginemen and Firemen, which was held at Cardiff on 
Wednesday morning. During the morning these delegates 
were addressed by Mr. J. H. Thomas, the general secretary, 
after which the District Council continued sitting, and 
during the afternoon considered the attitude to be adopted, 
and the mandates of the branches. At the same time 
about 4000 railwaymen of all grades held a mass meeting, 
and to this gathering Mr. J. H. Thomas set forth the position 
clearly, and pointed out the great advantage which the 
men would receive under the scheme of settlement, by 
which they would get automatically an increase of 2s. 9d. 
on every 10 per cent. increase in the cost of foodstufis over 
110 per cent. Incidentally Mr. Thomas intimated his 
intention of resigning his position of general secretary after 
he had seen this strike through. The meeting passed 
almost unanimously a resolution expressing dissatisfaction 
at not getting the whole of their demands, but recom- 
mending all men who were out to resume work. Soon 
after 5.30 p.m. the District Council of the N.U.R. and the 
A.S.E. and F. announced its decision, which also recom- 
m°nded all men to go back to work, but deciding to press 
for the additional 5s. immediately. Mr. J. H. Thomas, 
who at the afternoon meeting had urged the men to get 
out of a position that was absolutely untenable, appealed 
to the railwaymen to restart work immediately. Reports 
show that men were returning to work in twos and threes 
on Wednesday. Evidence of the Government’s decision 
to authorise the military to assist and afford protection to 
the loyal railwaymen in running trains carrying food, 
munitions, &c., was seen at Newport, the storm centre, 
to which town 2500 soldiers were drafted on Wednesday. 
The only ports at which coal-tipping operations were in 
progress on Wednesday were again Cardiff, Penarth and 
Barry. Supplies, though adequate, were diminishing as 
the facilities for railing the coal from pit to port were more 
restricted. An increased number of collieries were idle 
owing to their supply of empty wagons running out, and 
there being no clearances effected. It was estimated that 
over 100,000 miners were rendered idle throughout the 
coalfield, while the loss of production for the first three. 
days of this week is put at about 200,000 tons. If the 
railwaymen do return to work immediately it must be 
some time before the dislocation caused in the coal trade 


can be repaired. 


Eight Hours’ Demand in Coalfields. 


The chief question at issue, so far as the coalfield 
is concerned, is that regarding the universal establishment 
of an eight-hour day for all classes of colliery workers, thus 
making it operative in the case of the surface men and 
craftsmen. It is hoped that this cloud will be dispersed 
without any serious conflict, although the position is not 
as hopeful as was thought to be the case recently. A 
fortnight ago, when the officials of the South Wales 
Miners’ Federation raised the matter, the owners’ 
representatives on the Conciliation Board suggested 
that a svecial meeting of the Board should be held 
thoroughly to discuss it. The hope was consequently 
entertained that an unusually conciliatory attitude 
would he adopted towards the men’s application ; but 
when the special Board meeting was held the owners’ 
representatives intimated that they could not agree to the 
proposal, as it was contrary to the provisions of the genera] 





only docks at which loading operations were continued 
without interruption were Cardiff, Penarth and Barry. 


wages agreoment entered into in July, 1915, which was to 
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operate for the period of the war and for six months there. 
after, and further that the issue was of a national rather 
than of local application. The workmen’s representativeg 
have therefore appealed to the Coal Controller. In some 
districts the workmen are very restive on this question 
and this has ted the President: of the South Wales Miners’ 
Federation to appeal to those men not to precipitate action 
and to urge them to fall into line with the general move. 
ment. Several weeks ago Mr. Vernon Hartshorn, the 
well-known South Wales miners’ leader, implored tha 
owners to give heed to the men’s demand, as they were in 
real earnest on the matter. During the past few yearg 
craftsmen have become members of the Miners’ Federation 
in increasing numbers, and therefore have now more than 
ever the weight of this organisation behind them. The 
extension of the eight-hour day only applies to about 
30 per cent. of the surface men, and it is contended that 
the cost to the owners is infinitesimal. This, however, jt 
is stated, is not the point, and the question raised jg 
whether, at a serious juncture like the present, the reduc. 
tion of working hours is likely to be reflected in decreased 
efficiency and a lower production of coal. 








Current Business. 
Operations on the coal market have been virtually 
brought to a standstill. The untoward developments on 


the railways, and their effect on coal shipments, have 
thoroughly dislocated arrangements. The authorities 
who were engaged in speeding up shipments by co-ordinat. 
ing the coal and shipping sections, have been faced with a 
very difficult situation, as all their efforts have temporarily 
received a set-back. Steps have been taken as far ag 
possible to counteract the ill-effects of the strike by con. 
centrating efforts on getting coal away as fast as possible 
at the docks where work is possible ; but there is a good 
deal of tonnage held up at Newport, Swansea, and Port 
Talbot, while the supplies going inland are perforce sus. 
pended, and this will have serious effects no doubt upon 
many industrial undertakings. The Admiralty authorities 
are proceeding very cautiously, and-are only releasing 
small quantities of coal for shipment on private account, 
in case the position should become increasingly serious, 
and it may become necessary to reserve all available 
standing coals on the docks to meet essential requirements, 
Coke for munition and other works inland is held up, but 
patent fuel works are fully engaged and are working 
uninterruptedly. Pitwood is fairly plentiful, especially 
home-grown material. 


Schedule Prices (Fixed for Allies, Minima for Neutrals), 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; 
best Eastern Valleys, 36s.; seconds, Eastern Valleys, 35s, 
Bituminous coal : Best households 40s.; good households, 
37s. 9d.; No. 3 Rhondda large 37s. 9d.; smalis 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seconds, 33s. 6d.; patent fuel, 
37s. (6d. extra for France and Italy); coke, 54s. 6d.; 
pitwood, ex ship, 65s. 


Newport. 


The suspension of loading operations at Newport 
since Monday night has brought business completely to a 
standstill. The majority of the Monmouthshire collieries 
were threatened on Tuesday with a general stoppage, 
owing to lack of empty wagons, and only in very excep- 
tional cases was it possible for any colliery to continue 
working on Wednesday. Schedule prices :—Steam coal : 
Best Newport Black Vein large, 37s.; Western Valleys, 
36s.; best Eastern Valleys, 36s.; other sorts, 35s.; steam 
smalls, 25s. to 27s. Bituminous coals: Best house, 40s.; 
seconds, 37s. 9d.; patent fuel, 37s.; pitwood, ex ship, 65s. 


Owing chiefly to the action of the locomotive men 
coming out on strike tipping operations at the Swansea 
docks were brought to a standstill on Tuesday, and as a 
consequence there was no attempt at arranging any fresh 
business on the market. Trade previously was none too 
brisk owing to inadequate tonnage supplies. Schedule 
prices :—Anthracite: Best breaking large, 37s.; second 
breaking large, 36s.; third breaking large, 34s. 6d.; Red 
Vein large, 34s. 6d.; machine made cobbles, 46s. to 49s. 6d.; 
French nuts, 46s. to 49s. 6d.; stove nuts, 46s. to 49s. 6d.; 
beans, 40s, to 42s.; machine made large peas, 27s.; rubbly 
culm, 18s. and 20s.; duff, 13s. 6d. and 15s. 6d. Steam 
coal: Best large, 37s.; seconds, 34s.; bunkers, 29s. and 
30s. 6d.; smalls, 24s. and 26s. Bituminous coal : Through 
and through, 34s.; smalls, 31s.; patent fuel, 37s. 


Tin-plates. 


Firmness prevails in the tin-plate trade, and the 
majority of makers are booked up for the remainder of this 
year. Inquiries are circulating for supplies to be delivered 
over the early part of next year, and official maximum 
figures are being quoted. Quotations: 1.C. 20 x 14 x 112 
sheets, 32s. 6d.; block tin, £340 per ton cash and for three 
months ; copper, £122 10s. per ton cash and for three 
months ; lead, Spanish, £29 10s. per ton. 








Miziine Curren Manvuracturers’ AssociaTion.—Conse- 
quent upon a —oe held on the 18th inst., at the Midland 
Hotel, Manchester, of representative manufacturers of milling 
cutters, it has been decided i diately to form an association 
to be known as the “‘ Milling Cutter Manufacturers’ Association, 

to deal with all matters interesting or affecting the makers of 
these tools. In view of the present conditions existing in this 
trade and for post-war purposes, it is to the general interest of all 
manufacturers of milling cutters to come together and to deal 
unitedly with important matters affccting their trade as a whole. 
The association will be glad to receive 1 angeonteon for member- 
ship from bond fide manufacturers of milling cutters, such appli- 
cations to be add d to the Secretary, Milling Cutter Manu 
facturers’ Association, e/o Sir W. G. Armstrong, Whitworth and 











Co. Limited, Openshaw, Mancheeter. 
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RAILWAYS AND RAILWAY WORKSHOPS. 


Ix the course of an interesting address to the students 
ot the County Metallurgical and Engineering Institute, 
Wednesbury, on Tuesday evening, September 17th, 
sir Gilbert Claughton gave the following interesting 
particulars of London and North-Western railway work. 

In the vear 1876 the manufacture of iron rails was 
given up altogether, and steel rails were substituted. The 
general weight of steel rails is 85 lb. per yard for branch 
lines, and 95 Ib. for main lines; 100 Ib. sections are used 
in tunnels and elsewhere, where the traffic is abnormally 
heavy. The life of a steel rail to-day on the main line is 
approximately twenty years, as against twelve years for 
an iron rail. 

The ever increasing duties imposed upon the British 
locomotive can be exemplified by the following figures :— 
In 1864 a passenger train weighed, approximately, 55 tons ; 
in 1874, 75 tons; in 1884, 165 tons; in 1898, 293 tons; 
in 1908, 300 tons ; in'l914—just before the war—350 tons. 

At the present time the North-Western engines are 
hauling trains up to 500 tons, exclusive of passengers 
and luggage—every vehicle and van being filled to its 
utmost capacity. The average weight of carriages— 
empty—'n 1874 was 9 tons 8 ewt.; in 1898 was 26 tons 
13 cwt.; to-day, the heaviest North-Western vehicle 
weighs 44 tons 15 ewt. Great saving has been effected 
by the adoption of superheated. versus saturated steam, 
as shown by the following figures :— 


Ounces of — Lbs. of coal Ton-miles 
Type of engine coal per per 100 per ton 
ton-mile. ton-miles. of coal, 
Non - superheat en- 
gines—** Experi- 
ment” class... 2.38 14.91 15,037 
Superheat engines-— 
* Claughton ”’ class 1.825 11.42 19,723 


Touching upon workshop practice at Crewe, Sir Gilbert 
said that with standard locomotive parts the case is so 
very much in favour of the drop hammer, that it has been 
found desirable to make expensive and intricate dies for 
meny large articles. The following are a few examples of 
the cost of manufacture under the drop hammer, as 
compared with the previous process of forging :— 

Drop forged 


Article, Anvil price price. 
(wages only). (wages onlv). 
£ «& é, es. 4. 
Tender adjusting screws .. 00 8 0 0 it 
Lifting links for valve motion 03 8 008 
Radius links pe as 09 0 0 2 6 
Valve rods * PA A ee 022 
Valve buckles (straight link) 1-6-2 04 6 
=) (standard) 19 6 010 6 
Levers for reversing gear ot on 0 4 6 
Pull rods. brake gear .. .. .. =... ee Seren Se Se 
Six-ton erane hook eC ee ee Cece: 65 Es 
Continuing, he said that probably no branch of any 


industry has made such rapid strides in recent years as 
the heat treatment of steel, on sound scientific lines. 
There is yet much to be done to ensure that steels used 
in engineering—especially the mechanical branch—possess 
the best possible structure, so as to resist the forces to 
which they are subjected when in use. The British 
Standard Specifications for engine axles, tires, &c., are 
not sufficiently scientific in regard to heat treatment, but, 
no doubt, in course of time, these specifications will be 
amended in this respect. 

As a result of investigation, the whole of the London and 
North-Western Railway large engine tires, and the 
smaller tires—engine, carriage and wagon—which fail to 
pass the prescribed mechanical tests, are heat-treated at 
a predetermined temperature, with the result that 
scarcely a heat of tires fails to pass the prescribed mechani- 
cal tests ; in addition, the structure of the steel is uniform, 
and free from strains and stresses. 

There were recently in the forge eleven engine crank 
axles, the test pieces of which had all failed to pass the 
mechanical tests. These cranks were subsequently heated 
to a predetermined temperature and cooled in oil. The 
mechanical tests showed the treated steel to be of very 
good quality, and the cranks are now being put into use. 
If they had peen dealt with by the previous practice of 
the works, the cranks would have been scrapped. 

A process—patented by Mr. C. P. Sandberg—for 
treating engine, carriage and wagon tires, &c., whereby 
it is claimed that the life of the tire, &c., is considerably 
increased has been investigated. Briefly, the prccess 
consists of heating the steel to a predetermined tempera- 
ture, and afterwards cooling it down below the lower 
critical temperature by a strong blast of cold air. 
Mechanical tests have been greatly improved by this 
process, 








INSPECTING AMERICAN RAILS FOR 
RENEWAL. 

SysTEMATIC examination of condition of rails is made 
by the engineering department of the Atchison, Topeka 
and Santa Fe Railway, U.S.A., to determine when renewals 
are necessary. Each roadmaster makes an inspection 
of his district in the spring and reports where rails should 
be renewed. These reports are checked by superior officers 
and are then forwarded to the engineer-in-chief. Assistant 
engineers are then assigned to inspect the sections of line, 
over which they travel on motor inspection cars at speed 
slow enough fora general examination, assisted by occa- 
sional stops for detailed inspection. At such points the cross 
sections of the rails are traced by a machine which draws 
a full size section on a strip of paper. At the office, the 
original section is traced on the paper, so that the character 
and extent of the wear is apparent. The depression at 
points is tested by a 30in. steel straight edge having at 
the middle a vertical slide and scale. With the straight- 
edge placed across the joint, or the Jow spot which fre- 
quently occurs near it, the slide is pushed down into contact 
with the rail, and the depression is then read from the 
seale. The width of expansion space between the rail 
ends is measured by a tapered gauge, which is inserted 
as far as it will go, the graduation then showing the width. 
The gauge of track is also measured by a telescopic rule. 
Besides these various measurements, made at a prescribed 
number of places in order to show average conditions, 
careful observation is made of worn spots and defects. 
The reports are submitted to the engineer-in-chief, and 
form the basis of the decision as to the places and extent of 
rail replacement for the year. 


THE ENGINEER 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 7 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application : the second date 


at the end of the abridgment is the date ef the acceptance of the 
complete specification. 











STEAM GENERATORS. 


118,219 (19,272 of 1917). December 31st, 1917.—WATER-TURE 
Botrtzr, John Mouzakes, 102, Woodchurch-lane, Prenton, 
Birkenhead. 

The inventor’s object is to reduce the consumption of coal in 
water-tube boilers, and to obviate the issue of flames from the 
funnels by consuming the products of combustion within the fire- 
space of the boiler itself. With these objects, the inventos 
provides an upper firegrate A supported on two flue boxes B, 
which extend from the front to the back of the firegrate. One 
quarter of the central firegrate area will remain as it is at present. 
but on either side of it one-eighth of the firegrate area will be 
covered up by iron flues—B—running the full length of the 
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furnace. These flues are ‘divided into two compartments by 
means of a diaphragm C running the full length almost termi- 
nating within 12in. from the far end of the boiler, which are 
absolutely closed on that side. These flues have their bottom 
half open at and communicating with the stokehole, so that 
the air as supplied from the blast engine will enter through the 
opening, and become warmed up as it passes through the lower 
passage on its way to the other end, where there is an 
opening E for the air to pass along in a reverse way to that in 
which it passed in. As the air constantly comes into contact 
with the heated surface of the flues, it becomes fairly hot, and 
keeps the flues from being over-heated until it arrives at the 
other end, which is closed to the stokehole, but where there is 
a deflector F deflecting its direction towards an opening on the 
side of the furnace G just above the coal on the firegrate there.— 
August 22nd, 1918. 


INTERNAL COMBUSTION ENGINES. 


118,254 (7065 of 1918). November 12th 1917.—Four-cyciE 
ENGINE WITH OPpPposED CYLINDERS, Charles William Small, 
B.Se., 17, Barkston-gardens, South Kensington, S.W. 5, 
and another. 

The object of this invention is to provide a light compact form 
of engine, and consists in opposing one or more pairs of cylinders 
AB, end to end, on opposite sides of a central crank chamber C, 
the adjacent ends of the piston-rods being directly attached to a 
yoke D reciprocating in the crank chamber. The yoke is slotted 
to impart movement to and guide the crank pin KE. The opera- 
tion of the engine is as follows :—-Assuming that the piston in 
the left-hand cylinder has completed its compression stroke, 
ignition is effected and the firing stroke proceeds. At the same 
time the charge of air in the pumping chamber behind the piston 
is displaced and compressed within the duct H., At about two 
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thirds of the stroke the exhaust valve I is opened by the cam J, 
and impeidately after the air port K*being uncovered compressed 
air flows into the combustion chamber to perform the usual 
scavenging operation. The following instroke of the piston 
towards the end thereof. draws a new charge of air into the 
pumping chamber through the air port L as soon as it is 
uncovered by the piston. The next outstroke draws in a rich 
mixture through the inlet valve M, which has been opened, and 
as the stroke ends, the second compressed air charge is admitted 
through the port K, to dilute the rich mixture and form an 
explosive charge, which is then compressed ready for ignition by 
the subsequent return of the piston to the position shown on 
the left of the figure and completing the cycle.—August 22nd, 
1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


118,162 (12,432 of 1917). August 29th, 1917.—RivetTine 
MacuiNnes, James McKechnie, director of Vickers Limited, 


277 








at low pressure. It comprises a cylinder A and a piston B 
movable therein, and having a reduced ho..ow extension® L 
Es through an end cover M on the cylinder, and also 

ving accommodated within it a holding-up tool C, a snap D, 
or head-forming tool and a spring interposed between them, 
The anvil F with which the snap tool co-operates during the 
riveting operation is carried by jaws E detachably mounted on 
the cover to enable them to be readily removed and substituted 
by others of appropriate form in accordance with the nature 
and location of the work to be riveted. The connection of the 
anvil jaws to the cover may be of a pivotal character, so that 
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they can be swung away from the cover in the event of its 
being necessary to obtain access to the snap-tool for the purpose 
of removing or exchanging the latter. The piston is operated 
against the action of a spring G through the medium of com- 
pressed air admitted through a valve provided on the cylinder 
at the part H, the air being supplied at a comparatively low 
pressure by means of flexible piping. The valve may be actuated 
by a rotatable sleeve I having an inclined slot J in engagement 
with a pin or projection K on the valve stem, the sleeve being 
moved in one direction to admit the compressed air and in the 
reverse direction to enable the air pressure in the cylinder to be 
released, the reverse movement taking place automatically, if 
desired, when the sleeve is released.— August 22nd, 1918. 


118,177 (13,651 of 1917). September 22nd, 1917.—Dzprra 
Gauce ror Driitrs, Cammell Laird and Co., Limited, 
Birkenhead, and another. - 

This is a depth gauge for attachment to countersinking drills 
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Fig. 2. Fig. 3- 
for flush riveting used in shipbuilding. The gauge, as will” be 


seen from the drawings Figs. 1-3, consists of a holder A adjust- 
ably secured to the shank of the drill B, and provided with a 
lateral extension C, having a screw-threaded bore parallel with 
the drill axis, in which bore fits a acrewed stud D, to the lower 
end of which is co-axially and rotatably secured a ball E adapted 
by rolling contact with the plate to limit the downward feed of 
the drill.— August 22nd, 1918. 


118,167 (12,893 of 1917). September 8th, 1917.—-Currtine Toor 
For Prantinc Macuines, William Colerain McKnight, 
5, Gleneagles-terrace, Scotstoun, Glasgow.- 

The inventor’s object is to improve the construction and 
cheapen the cost of high-speed steel cutting tools for planing 
andsimilar machines. Two forms of the invention are illustrated 
in Figs. 1-4. The body of the tool which constitutes the 
holder A is made with a recess B at one end, preferably of 
angular formation, and a hole C is also formed in the end and 
screwed for the reception of a securing screw D. The cutter E, 
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Fig. 3. Fig. 4 


which is made of high-speed tool steel, is so shaped that it can 
be secured to the end of the holder by means of the securing or 
locking screw D which fits into the screwed hole in the end of the 
holder. As illustrated, the angular portion of the cutter or 
blade E is made with a backward projection or part which fits 
into the recess B formed in the end of the holder, the arrangement 
being such that, when the cutter or blade is placed in position, 
the locking screw and the backward projection of the blade, in 
combination with the recess B in the holder, hold the cutter or 





Naval Construction Works, Barrow-in-Furness, and another. 





This is a light fluid-operated riveting machine for operating 


blade securely in place for operative purposes,—August 22nd, 
1 
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PUMPING AND BLOWING MACHINERY. 


and others. 


———————— 


TH-E ENGINEER 











are connected to transformer windinys at A and B respectively. 
The primary windings of these transformers are grouped in delta 


118,159 (12,167 of 1917). August 24th, 1917.—Or. Pumps For | ormesh connection as shown in Fig. 2. The two windings A D, BE 
Lusrication Purposes, Emile Jean Jules Salmson, 9, | are identical in voltage and capacity, but the voltage of D E must 
Avenue des Moubineaux, Billancourt, Seine Dept., France, | be less than A Dor RE. The exact voltage of the transformer 


windings varies according to the relative resistance of the furnace 
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contact with the inner surface of the rim A. By the action of 
its spring each block is maintained in contact. with the rim surface 
so that—when the harrel is overhauled or overtaken by the 
wheel or dise F—-the blocks serve as wedges between the rim 
and the wheel or dice. When the barrel is driven through the 
gearing for raising or winding the load the wedge action is 


Figs. 1 and 2 show the construction of a pump suitable for an | hearth to the normal! resistance of the electric are of the furnace 


aeroplane engine. The working parts are contained within a 
casing comprising a body A and cover B. The body has a faced 
surface X formed towards one side with suction and delivery 
ports C, D connected by pipes to the engine sump and a reservoir 
respectively, and towards its other side with suction and 
delivery ports E and F connected to the interior of the body 
and the lubricating system respectively. Mounted to oscillate 
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upon a pin G supported in the body and cover is a block H, 
having bored therein two parallel cylinders I and J of different 
diameters and formed with a flat surface Y to work against the 
faced surface X, towards which the block H is pushed by a 
spring K within the pin tending to move the pin away from the 
cover B, the pressure of the spring being transmitted to the block 
H by a shoulder on the pin G engaging the boss of the block. 
In the surface Y are ports L and M communicating with cylinders 
I and J respectively, and the ports C, D and FE, F are disposed in 
a circular row such that the port L will coincide in turn with the 
ports C and D and the port M with the ports Eand F. Plungers 
N and O are connected by a bridge piece Q which embraces a 
erank pin R formed in one with a worm wheel and spindle S 
and driven by a worm shaft T.—August 22nd, 1918. 


MEASURING AND TESTING INSTRUMENTS. 


118,175 (13,635 of 1917). September 22nd, 1917.—Impact 
Testine Macuines, W. and T. Avery, Limited, and another, 
Soho Foundry, Birmingham. 

Tn this invention an adjustable clamp or support for one end 
of the specimen is pivotally mounted on the anvil or bed of the 
machine. A erosshead is attached to the opposite end of the 
specimen and is struck by the pendulum or falling weight, 
whereby an impact tensile test is applied to the specimen. 

Figs. 1-3 show the support and the pendulum tup, and Figs. 4 

and 5 are views of the specimen to be tested. The specimen A 

is securely Beld at the one end by means of a clamp B. The 

clamp is provided with two bolts C which pass through holes in 
the one end of the specimen and through the lower clamping 
member D, the specimen being secured between the clamps and 

D by means of nuts. The lower clamping member is provided 

with a pin EF which engages in a recess in the anvil or bed of the 
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machine when a pivotal mounting of the member D is desired. 
The clamp D is secured to the anvil or bed F by means of the 
bolts G when it is desired to fix the member D, these bolts being 
dispensed with when a pivotal mounting of the member D is 
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Fig.6. 


Fig.5 


the resistance of the furnace hearth is negligible the ratio of 
voltages of transformer windings A D or B Eto D Eis I to .732. 
As the resistance of the furnace hearth increases, the voltages 
of transformer windings A D and RB E increase while the voltage 
D E decreases, and may be continued up to a point when the 
resistance of the hearth is equal to that of one of the ares, in 
which case the voltage DE becomes nil. By means of auto 
transformers the relative voltage of transformers AD, BE, 
PDE can be regulated until the loads on the primary supply 
phases become balanced,— August 22nd, 1918. 


MISCELLANEOUS. 


118,122 (11,764 of 1916). August 18th, 1916.—APPraRaTus For 
ConveRTING Heavy HyprRo-CcaRRONS INTO LIGHTER 
HypRo-caRBons, Sir Hiram Stevens Maxim, 382, High-road, 
Streatham, London, S.W. 

According to the invention the hydro-carbon, such as kero- 

sene, while under pressure, and at a high temperature, is agitated 

and subjected to electro-chemical action or influence. For this 

purpose the kerosene which is to be converted is treated in a 

receptacle, such as a long and strong steel cylinder, coated on 

the inside with. or having deposited thereon, a lining of copper, 
the receptacle being closed at its ends by.caps or covers which 
are also coated or lined with copper on their interior faces. 

The cylinder, which is heated externally, and is so mounted 

as to be capable of rotation. is partially filled, for example, 

to about one-quarter of its total capacity, with kerosene or 
paraffin oil, to which is added a small quantity of a substance 
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between the electrodes and the charge in the furnace, When 
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released and the rim slides over the blocks or contacting pieces 
G, which thus offer but an inappreciable friction to the lifting 
rotation of the barrel. For the overhauling of the barrel B or 
its rotation in the direction for lowering or unwinding, the lifting 
or winding gear is thrown out of action, and the ordinary brake 
or brakes released. Through the contact blocks G the barre! 
will then be rotated by the driving shaft C in the lowering ‘or 
overhauling direction. Auguat 22nd, 1918, 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for Tut ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 


On each of four of the patents given below £18, and on each 
of the remainder £11, have been paid in renewal fees. 





No. 7427/13.—Turbines ; steam engines. In turbines and 
steam engines in which steam is tapped at an intermediate stage 
for heating and other purposes, the inlet valve to the low-pres-ure 
stage and the sleeve of the speed governor controlling the 
inlet valve to the high-pressure staye are simultaneously adjusted 
in accordance with the pressure of the tapped point. Vereinigte 
Dampfturbinen-Ges., Berlin. Dated March 28th, 1912. 

No. 7464/13.—Rotary pumps; clutches and speed varying 
mechanism. Relates to rotary pumps for hydraulic variable 
speed gears of the type in which the rotor is mounted excen- 
trieally within its casing, and is provided with radially sliding 
vanes, and consists in applying to such pumps the principle of 
an inner casing functioning as a valve for the purpose of varying 
the delivery. Hammer, L., Vienna. 

No. aiming os springs. In a machine for coiling 
compression springs with closed end convolutions, the position 
of the piteh forming slide ix automatically controlled by a cam 
on @ one-revolution shaft operating the severing device, which 
makes its revolution daring the coiling of the last convolution 
of one spring and the first of the next. Wagner and Ficker, 
Germany. Dated May 8th, 1912. 

No. 7497/13.—Ordnance ; sights and methods of sighting for 
guns on aircraft of the kind in which two horizontal scales, con- 
nected together, are used to set off the speed and direction of 
motion of the ship carrying the gun and of the target. Accord- 
ing to the invention, the two arms are independently mounted, 
the one for the motions of the aircraft carrying the gun being 
carried by an upright rigidly connected to the pedestal of the 
mounting, and the arm on which the motions to the enemy's 
craft arc set off is carried by a support which is connected to the 
gun so as to follow the movements thereof, but is so constrained 
by guides on the pedestal that it always moves parallel to itself. 
Ges. fur Nautische Instrumente, Germany. Dated March 
29th, 1912. 

No. 7500/13.—Pancrantic telescopes. The position of the 
image plane is maintained for all positions of the lens by the 
employment of a prism, which shifts with the lens. Optische 
Anstalt C. P. Goerz Akt.-Ges., Berlin-Friedenan. Dated April 
2nd, 1912. 

No. 7601/13.—Distilling fuel. Apparatus for the distillation 
of fuel comprises a vertical retort which is heated by the com- 





desired. The opposite end of the specimen is gripped in a 
floating crosshead by means of the bolts J. The crosshead 
comprise: the upper clamping plate H and a lower clamping 
plate. The floating crosshead extends laterally on both sides of 
the specimen, and is formed with vertical faces K on both the 
plate Hand the plate L which are adapted to be struck hy the 
faces M of the impact member N of the tup O of the pendulum, 
the faces striking the faces K of the crosshead on both sides of 
the specimen and in the same horizontal plane as the axis of the 
specimen, whereby an accurate application of tensile impact is 
applied to the specimen, thus avoiding any possibility of a 
bending stress being applied to the specimen.—August 22nd, 
1918. 


MINES AND METALS. 


118,233 (3460 of 1918). February 27th, 1918.—Etrcrric 
Fornacex, William Travis, 40, Montgomery-road, Neeps- 
end, Sheffield, and others. 

This is an improved method of distributing three-phase 
currents to electrical furnaces, with a view to obtaining a 
balanced load on the primary supply phase. Three methods are 
shown in the illustrations Figs. 1-6. A furnace, as shown in 
Fig. 1, having two top electrodes, and a conducting hearth or 
bottom electrode, is connected with the low-tension terminals of 
three single-phase transformer windings, A D, D FE, FB, which 
are grouped in open delta fashion, so that transformer windings 
AD and BE are connected to the ends of transformer winding 
D E at D and F respectively, and each make therewith a vector 
angle of 120 deg. The bottom electrode iz connected to the 
middle point O of transformer winding D E, and the electrodes 


such as common salt, dilute sulphuric acid, or prussiate of 
potash in aqueous solution, together with small pieces of zinc. 
Small pieces of copper may also be employed in addition to the 
pieces of zine so as to form an electric couple, the zine and 
copper eleinents being preferably connected together, so that 
they are of V-shaped formation. The air which remains in the 
cylinder is pumped out, and, if desired, hydrogen gas, under high 
pressure, is admitted. The cylinder is rotated over a furnace 
until the internal pressure is raised to about 300 1b. to 500 Ib. 
to the square inch, at which pressure it is kept constant for 
several hours. The result of this treatment, which is carried on 
for several hours or longer if necessary, is to break dqgwn the 
constitution of the kerosene, and produce, when the liquid is 
cooled, a volatile spirit very closely resembling petrol, together 
with a residue of very heavy oil. The apparatus employed is 
shown in the illustration.—A ugust 22nd, 1918. 


118,187 (15,136 of 1917). August 22nd, 1918.—CrutcH AnD 
GovERNoR For WincueEs, Matthew Brown Wild, 60, Holly- 
lane, Erdington, Birmingham. 

The obiect of this invention is to provide improved means for 
the positive overhauling or lowering of the ropes or lifting or 
winding tackle when no load is suspended therefrom, and 
without reversal of the motor ; also to adapt the mechanism for 
eortrolling the speed of lowering of the load under gravity. 
Fig. 1 is an end elevation and Fig. ? a sectional side elevation of a 
combined automatic clutch and governor constructed in accord- 
ance with this invention, The device comprises the combina- 
tion with a drum A freely mounted on the driving shaft © from 
which it is driven through epicyclic or other gearing of an auto- 
matic clutch, comprising a series of arms or levers D, each 
pivoted on a wheel E keyed to the driving shaft, and having at 


bustion of gas from a generator to a high temperature in the 
lower part, and a lower temperature in the upper part, the fuel 
space in the retort being confined to a thin layer by an internal 
core, which is perforated in the upper part of the retort, so as to 
facilitate the escape of gas, and is imperforate in the lower part 

so as to ensure that the steam introduced has a long path through 
the fuel. Koppers, H., Germany. 

No. 7656/13.—Flectric insulators; fuses. The leading-in 
insulators of high-tension oil-immersed electric apparatus, such 
as switches and transformers, are provided with a removable 
casing containing & safety fuse which is connected to the upper 
and lower terminals of the insulator, Bitter, A., and Weissberg, 
E., Germany. 

No. 7660/13.—Projectiles. Relates to illuminating bodies for 
projectiles, which bodies are expelled from the projectile during 
flight, when time a fuse ignites the charge, and consists in making 
up the illuminating composition in a series of parts of sector 
shape, each part being enclosed in an open-ended inetal casing, 
and provided with a powder pellet. Krupp Akt.-Ges., F., 
Germany. Dated June Ist, 1912, 








PERSONAL AND BUSINESS ANNOUNCEMENTS: 





Ruston, Proctor anp Co., Limited, announce that they have 
acquired the very old established business of Richard Hornsby 
and Sons, Limited, of Grantham and Stockport, with works 
which are extensive, and well equipped with modern plant and 
machinery, with over 3000employees. ‘The name under which the 








one end springs F, and at the opposite end blocks G, for making 


new combination wilJ be carried on is Ruston and Hornsby Ltd. 
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PATENTS AND DESIGNS ACTS,, 1907-1914, 
RUSTING OF MILK CHURNS. 
he Hae oar of British Let- 


TERS Patent Ne. 11.821 of 1907 are PREPARED toSELL 
the PATENT => to LICENSE British Manufacturers to work 





Engineer Wanted, with Good 
cal training, one with Fyne in Chemical 

ith knowledge Must bea 
gentleman of ane age, 


salary pousived,, training and experience. — Address. 13365, 
“ Tne-Engineer » Office. 1335 4 





t. It relates to an improved mamead of 
ee in a hee iron vessels, particularly those used for 
storing and transporting milk. 
Address, mire. att and 7 NANT, 
1 and 
S7 a "on “EC.1 


_— 


e Proprietor of: Letters Patent 
29 726/10, relat 
“AUTOMATIC c RECEDING LABPAR r RATS FOR SAWING 





PICENC: ‘CES to in’ 


we to the adequate —_— of the: Patent 1 in this country. 
Inquiries to: be made 


CRUIKSHANK a oad FAIRWEATHER, Linieed, 


Chancery-lane, London, W.C. 





The Proprietor of-Letters Patent 


20.794/ ne, \ joteting to 
* IMPROVEMENTS. Bi ERNAL COMBUSTION 
NaINes” 


DESIRES to DISPOSF” of the PATENT or to GRANT 
LICENCES to interes’ed parties on reasonable terms with 
a view to the adequate ed a of the patent in this country. 
Inaniries to be eddressed t: i 
CRU IKSHANK and FAIRW EATER, Tomiie’, 
Chancery-lane, London, W.C. 





Xy- Ac etylene Welding.— 
LECTURES and PRACTICAL - INSTRUCTION, iv 
cmjunction with the Ministrv of Munitions, will he given at 
the NORTHERN POLYTECHNIC Holloway, N.7. New 
course begins Monday, 14th Oct »ber, 1918. 891 


_) unior Inspecting Engineer, Age 
21 to 25. WANTED by large Firm of General Engineers 
in the Midlands, to inspect Small Iron and Steel Forgings. 
Malleable — Grey Iron Castings, Munitions of War. poe 
have had previous shop experience. Ineligible for Arm 
f . No person already on Government work in be 
engaged —App'y, giving full gg et experience, age 
salary requi to your nea y Ze, 
quoting ** The Engineer” and No. oO A6IzS a 








echanical Engineer Wanted, 
whocan make Inventories of Buildings and Mach: ney: 
oO PR wee only, to WHEATLEY KIRK, PRICE and 
atling-street, London, E.C. 4, giving er 
salary, and refrences. 


Progress Man or Chaser Wanted 
A 


ONCE, for Controlled rig en Works in West 





etail Draughtsman Wanted for 


Excavator De; t. Excellent epening § for capable 
DRAUGHTSMAN, used to Cranes or good Ge eral Eng 
No person alread 


will be engaged. - A Tieants, “must apply t to their bey 
ional, “The Engineer” eae 
number 95. 


[)raug ghtsman, Used to Jigs and 


Tools WANTED by Controlled Be B's 4 State 
fall qualifications No one on Government work poet apply 
or li re, bevond 10 miles of Stratford. a —Apyy. 

Po pt 6 a Works, Normandy. 














ranghtsman,— Wanted, an Ex- 
PER ~ ag DRAUGHTSMAN fo: a waive Too! 
Works specialisi: in ae. Knowl of J ; oe 
. perth sts m. Permanent situation’ for a 50a na 
oR = particulars of experience, age, and salary 
required, to eer gt ara Soamenge,. mentioning 
Tieineet” and No. 555. No one at present on Govern- 
ping work will be en 555 a 


[)raughtsman Wanted by Con-|o 


TROLLED Firm in the East ot One with 
some experience in Agricultural Tractors No one 








London district. Must be tactfu tic, and 
have some engineering knowledge. Reply, statlog age, experi- 
ence and salary required. No one elready on vernment 
work or resident more than ten miles away need apply.— 
Address, 73, “‘ The.Engineer” Office. 73a 





Req equired, Three Adult Males 


and ome FORDE. ype for Preraration of Manu- 

be capable of Paagpeennoe roa 

ire of ennietel necessary for manufacturing 

articles used by Telephone and Electrical Engineers, and able 

to read —" = ee. ae and. describe sequence: f 

operatio! e permanent 

coguaed ob on Government work need apply. —Apply hone fe nearest 
i Exchange, mentioning “‘ The Engineer” an 4 4 No. 

a 





he Metropo litan Sate 


Board invite TENDIRs me ts © the 


DOCKING, < Mae Ambu od —. 9 =o = 
TIME, M-1.C_E.; Engineer-in-Chi: tothe Board. 


Specification, conditions of contract, and form of Tender 
may be —* tthe Office of the Board, Embankment. 
don 
gare: - a8 noted on the form. must be delivered 
at the Office of the Byard not later 10 am. on Wednes- 
, 30th October, 191 
By or¢er. 
DUNCOMBE MANN, 
93 Clerk to the Board. 





overnment of the Union of 


elt he oF CUAILWAYTS AND HARBOURS. 
te "MENT OF hay) 1 rien pores 
The Go A of the Union of Sout 
adopt the Elevator System in eer ale Katlng o 
Maize at two or three Union ports and = Yntand 


Oipplications are invited from Consulting Engineers possese- 
ing special qualifications and ex eg The Consulting 
Engineer would be required to vist h Africa and to advise 
the Government on this Cae 7. meee weer | — 








of the dee capacity, constru peratior 
= location = the prep of pian: 
A comprehensive report on the subject generally is availabl 
in ithe Union. 
testi jals, giving full details of ite of 
eatteee experience, and terms of remuneration ht (op 
basis of a fee Pius ong! expenses), shou ressed a 
he HIGH COM COMMISSIONER FOR THY 


ee as possible to 
an ON OF SOUTH AFRICA, 32, Victcria-street, — 


Secretary ry Wanted by a-Firm of 
Engineers oo8 Fos Founders (Limi a )in the Midlands. 
Must be able to supervise finance, gee depart- 
ments. Chartered accountant prefe' erred. ms 
age and salary required.—Address, 70, “The Engineer "Om 





‘Technical Engineer Wanted with 


erred. 
on Government work will be eo —Reply, 
earest 


Workiog Foreman.—An Ener- 
QUIRED to pod al me +o ly 7 pao tr to large Pu 
ie ree: inal ae ie trnache, neaaing tou, Off Onset 


bent ition with ale ne 
lv. posi of duties and parti 
EN NEER-IN-CHIEF, 26a, 








Foreman of Machine Shop 


QUIRED for Controlled Works in S. enor 
cant Be have held similar position. previously, and bis 
oersonality and experience In the control of men, and the 
latest methods in production. be capable of securing the best 

output on all classes «ff Modern Machine — ls. The position 
is of a permanent character to suitable m 

No one already hes ome pnl on A premsaty work or living more 
than 10 miles distan’ reply. 

Address, F.M.S., ¢.o. Dixon's, 195, Oxford-street, W. 1. 1324) 





eee ep ae for Forge and 

Smithy. ae fi Forgemasters in Lincoln district. 

ly held similar pa, and 

on A present ook on Government work, will LZ 

Good opening for experienced man.—Apply, ae reas) salary 

required, and pte ted ito your nearest Emplovment Ex- 
“The Eng * and No. A60o4. 1 











stating age, experience, and salary ex ed. top 
Sualerenes Exchange, ‘mentioning “ per 
A 


[)raughtsman. —_ Wanted by 


Firm of Ee in Yorkshire mend on wl 
priority work, FIRST-CLASS MAN as to design 
Electric Jib Cranes, ferably one with experience i Hand. 
ling and cepted Piants. ly on Government 
work will be engaged. ren eb, stating age, experience, and 
salary required, to your nearest ne mm Exchange, men- 
tioning “ : “The Engineer” and No. A6 65 4 


D raughtsman Wanted for 


me cea wow in the Clyde ees — have 
t experience. No person already employ: oe 
| a Prannne et work will be engaced.— Apolicanta mast elie 
their pvearest -Employment Exchange, mentioning he 
Engineer” and number 1338. 











raughtsmen.— First: -class Men 
for Jig and Tool ee No person already employed 
upon Government work will be engaged.—Applicants must 
MRS wee to their jpearest 

and number 75. Ba 








first-class Mathensyrien! Fe am (B.Sc. pref 
Must have bad > of Rati and Workshop ———- and also 
some Pp jhould state ful’ 
of q siif gr yenseme age, salary required, 
and when at liberty. No one at present 
ment work or residing more than 10 miles away need 1 apply. — 
Address, 98, “* The Engineer” Office. 











Draugh tsmen, Mechanical.— 
ey First-class DRAUGRTMEN. BEQUIRED aj 
reraft er gee gan . the of England. 





Works Manager Assistant Re- 


UIRED for Government work in SW. London. 
to-date in tl 


experience (not neces- 
Appl on aircraft). ae plications a id be made to your 
nearest Employment Exe ange. ey salary required, men-: 
tioning “The Engineer” and No. No person on 
Government work need apply. 149 a 


Large 


P manatee of 


———_ Wanted b 


Electrical Concern to Take Ch: 
rical Instruments for Industria! —- 
oo be able to supervise both male and Tounie labour on 
fix piecework prices, 
and-have had-ex in-a respons:ble - -position-on similar 
work. Li mare and progressive ition. spel with 
experience, age, and sa —< to your 

nearest rig Legere Hy mentioning “‘ The Engineer” 
= a one already on Government work ae be 








ee. Shop: Foreman Re- 


QUIRED ( sealty ‘or night shift), must have been 
aanged upon 18-pdr. shell foto within 10 miles of London 
~ nna Western Railway Main Line. No one at present on 
ae work or residing more than 10 miles away will be 
—Wri qualifications and — req to 

ti: s “The Engineer” 1154 


2 ineer 
otel, to look after 





uired at a Country 
iler Lift and ey make him- 
re useful in doing runnin; ng Top , a to Bells, Electric Light, 
cone ly by letter to n’s-lane, Cannon- 

4, stating wages camel and references. 554 





Eagineer Wanted to Take Charge 


pairs-and Maintenance on a Chemical Works in 
London. we gee will only be considered from men dis- 
charged H Forces after Active Service.—Write, stating age, 


exp , &c., to 83, * The Engineer” + aga 
o 








Mnst be & man with up- 
ture of fittings made by automatic machinery ; also be able to 
design his = machine jigs and fixtures. 

ae ssive position for a man with system and in- 
itiative. 


No one already on — work or living more thar 
ten miles away - te app! Ps 
A 


Address P15, “'Th> Engineer " Office. 
Ws orks ;_ Manager for Important 
ing Firm in the South of England, engaged in 

ry psy combustion work. Must ust be highly ex 
in production and capable of handling labour. Per 





raugh tsmen.—Senior and 
JUNIOR DRAUGHT3MEN REQUIRED.- No one 
residing more than ten miles away or pee! on Government 

work need apply “Brake statin “i age 8 rience, and sal 
comannd,, 0 ihe © AGZ che Dovey Soe 
ring Co., Ltd., paeenise laarement Mi rs, Kew Gardens 





Drenirtaeen Wanted :Immedi- 


Y.—Several —- mes, oF Hood a m, —— sound 
youts for Aero- 





~anent position to right man with attractive 
mmly those who have already filled a similar position success © 
fully need apply.—Address, giving fullest particulars, which 
will be — with the strictest confidence, a PO 
ice. Aa 





hoor Electrical and Mechan- 


joy ey ee to TAKE CHARGE and maintair 
iD, 


ability ir 

f N ly rempiored 

ier anes State age, an give fol 

requ ive. re 1 . x Eel ~ v Browne ee 
a — y our neares' en! cl 
ng Phe Engineer” “and No. Aes 


Lipo for Large Sheffielc 


ae TECHNICAL ASSISTANT in Depart 
ment Meant t Is of a ition Chora ter. 
It'is ‘eesoutial th that ‘candi ates should heVe had an engineeriD; 
sn -The -position would. be a progressive one to 











possess: energy, and initiative. BS already 
em oloped on vernment work will engaged.— Apply 
ving fe ull: particulars of experience, to as nearest Em a4 
ng joning “* The Engi “and Bo 2 1. 
a 





Assistant Chemist Required by 

e Engineering Works ; knowledge of Gas, Fuel anc 
Water aaa sis essetitial. —Apply, —s age; training and 
Salary re a. to your nearest ment Exchange 
quoting “ Engineer” and No. ‘ash Nee one at — 
engage od on | oben con work need apply. 


(jase. Hardener. Bes Expert 


RH, - Used to Carbon 





on ore ae ‘t : 


will Be, Apply, ew age 
| = Arey welineed the ess Engineer” and number 


4 





Charge. Engineer Required for 

Ps Works in Hampshire. Must be fully experienced 

team, Electric, and Gas Power, capable ae and 

used to control of men. Good salary to the right man. 

res serena a No one already em- 
The Bagineor™ 0 ent work will be eng A 





Eegineer. Required bY, Im Import: 

ra ANT Food-producing store 

then tod with equipment. “throu n knowtedge 

wh gineering industry epee id must be able to mys 

plan pers connected with th ntion and construction of 

fetid et Good salary to the man. No one 
Sidon more than 10 Se ney or te tL epee goat 
ari y, stating age, 

arc (i vondignet a na id salary required, EQ EQUIPMENT, 





W oid tere ae 


gen oe uired. 70." The -— Address, rok ae aah ante og 
a 


Wanted, Ca apable - Mivcbasica) 


peas weene be good 
nical ae. ! Tot Contralen 


eaabiis hmene on Se ii 
ye son already +S Goverarent work © will oo ‘enpared “A a 
vour nearest joymen' change, mentioning *‘ 

Engineer” and No. Ase28. 144. 


—_—— 











anted, Constructional 

DR. AUGHTSMAN, and IMPROVER, used to Roof 

Work and Builders’ work.—Address, stat experience ano 

silary, JOHN DEWAR and CO, Consulting Consiru tional 
214, gate-, E.C. 3 P10 a 


2 


Wanted, Experienced Draughts- 


MAN for Works, a. 1 
district ole acct inte Work, Lay-out of Plant 
Buildings, &c, also General Ro ait Ret Mack hines. No one 
slready on Government work w: tate 
experience, and sal aT Fie Bs 
ment Exchange, quoting * The 


bane mediately Drange 
MeL oar 288 oy of designing and Tools for 

ply. “ 
eae ae eae ae 








iy your ar bearent ae 
ineer ” and N —_ re 








anted, Junior Drbaghtienn ; 
1318, «gee grperignce of of oil mills preterred. — — Addres, 


anted,~ Sheerness — District, 


DRAUGHTSMAN, experi 





car, a 


pe for initiative ; 


fe srg N No person alread. employed on Government 
work = Re he ptinl Song ae Yetal is of ee ae 
= 


rn a ae Exchange, = 
“The ved . erand No. No. 


M echanical - Disiikielaoan 


Pit gy Able to” Be eoth ae Drawings for aera 

aie, Shentions, 5 both Machinery and Build- 

ba tag be exempt from M: ilitary Service aud not engaged 

on Government work.—Rev ly, stating a; x) ce, salary 

ceaaired te to x¥ 656, Smita s Agency, Ltd., 1 Fleet treet, 
rt ry 











Mechanical Dra = for with 


Oe experience beng 
Give fi oh ~ apy 
present on gree el Weak: or r renin more ewe then aa mile» 


away will be engaged.—Address, 112, “ — Engineer” ae 





in 
Address, age, experience and 
petred: Sons “ The Et Rishecer mar Other, “ a 





T've Junior Draughtsmen. or 
TRACERS WANTED for Munition Factory. Installa- 


tion work. No person already ep on Government work 


or-residing more than 10 miles away need. apply. i DBS, 


stating salary required, to ae , ROGERS, 
181, Queen Wictotla-strest. E.C, 4 





estminster Firm. uires’ 
: perienced gl hana eee with 
knowledge of Gas-fired Furna: No = pe resident more 


than 10 ve se or Kt Government work need 
spply ats obligation. —Addres: em 





Wezel by Controlled” Firm in: 


om ian engaged in the manufacture of 

Hieing so class FORKMAN for Heavy Machine. and 
tti oh Tutt be conversant with up-to date methods 
able to fix piecework prices for detailed operations and 

of Gova to right man who can 





Good civ Engineering 
enced. in sect and general Buildin 
Sligible for mil service. eee: by Sater, 
prvticnlars o: 


req’ rience, ter pea | 
copy of recent entimonials to Bo: ° 
London, W.C. 2 +o Box bd Wing a" 





Wes greene aap 


;, Mechanical DRAUG 


eee sy eters 





Epgineer Wanted, with Experi- 


Se ete Sn 
s <0, ed an Bood See reveal hel 





undertake 
One who fe 





ughtsman, Fully. “Qualified, 
Dr Ss ete 


SATE for Drawing-office 
person’ av. present employea cn 
Cugageds—candidates should’ ap. ly’ to their“ nearest Em- 
Ko Abi, Kachange, mentioning “The 


Engineer” and | perience: 
- 103 





my. File aud maximum output resus. Write, 
dence, turnisning copies of two recent testimomals. No 
ready ~ employed~ up xe ment work ~ —. be 
engaged. —Applicants must ap; augly ly to, their nearest, Bogle. 
ment Bxchauge, mentioning “‘ The Engineer ” and nme 





Wanted, Compete 
TAKE CHARGE of small Beene of a-Craneworks 


Cann No it 


person “already jovernment f * 
work will be —Apply, stating a eall paxticolare in con-, 


Sdence..0 Al at your nearest Him lo) ment eae 7 tie 
ening “he ingins se: :. : 97a 


=| Worst for: . Cement Works 


Matt Sp ree dares: 
“and wellable to oneee = 





Porno Mnpincar™ 


m con-, 


nt Man.-to 





Works Accountant Wanted Im- 


MEDIATELY by large Government Controlled Engi- 
neering Establishment in West London district No one at 
present on Government woik or residing more than ten milés 
away will be engaged. Applicants mu-t~have~first-class ex- 
perience in Prime Costing and Works Accountancy. Per- 
manent position after the war, with good remuneration to the 
right man —Apply to Box 465, Wilson’s, 185, napster sam 

Sa 





A= Mechanical : Engineer, B.Sc., 
<ooe, aan like to REPRESENT 
aroughly venetie FIRM fo: D.—Adaress, KNG1- 

N NEBR m. Porteous and Co, yO me Agents, G: . or 


Advertiser Seeks Position. 


Grade IIL. Age 43. Married ; 12 FB ene heavy. y eek; 
import and- export ; office ash ; 
— French (12 years Paris); also Spanish and halian ; 

an 


Write, P17, “The 
Engineer” Office. Pl? 


Atehitect, A.RIB.A., with 
and nd. repairs of uodern caudge factory nonsttackions,” ikal nes 

EN Post with fm of Engineers.—Addres- ¥ 27, 
© The Engineer” 0} P?s 


Assistant Works Manager Seeks 
POSITION of R i exper! rience 
in Steel.and Brass Drawing = Stamping. Die Casting, Jig 
and Tool organiser ; modern: methods «i — 
duction ;- used to handling .all_classes..of labour.—B , 24), 
ctoria-! N. Pib 























ontractor’ 8 Engineer and Agent 
mili age), active and energetic, at present 

DISE. iGAGED. as had extensive experience @n public 
works contracts witn teeing coutractors and sole charge of 
works for the British War Department. Good references.— 





Address, 1368, “ Tne Engineer ” Uffice. 1368 b 
Energetic Foufidry Manager 
DESIRES POSITION, Iron and Bronze Foun.unes. 


fnaorough ~practical-and technical knowledge ot all branches 
of Fouudry work. Fuirst-ciass ex,erience of iatest moulding 
machine methods and ,roduction. Modern Cupola practice, 
&c. Turoine, marine, aero, motor, shelis, machine tools, 
electrical castings, &c. Well trained in the mixing and 
meiting of all kinds of metais and alloys. Age 40. Free 
Lo accept ~ 8 position offered. — Address, P25, * The 
Engineer” Offi P25 » 





ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 


are obtainable through 


WHEATLEY KIRK, PRICE & CO.,, 
%, Watling-street, LONDON, E.C. 4; 
“Albert-square, Manchester ; 

26, Collingwood-street, Hevettnentya, 





SMALL _ ADVERTISEMENTS 
SITUATIONS, FOR SALE, &cx.. 
Paexs I1., UL, IV., XCVI 


Wamerioal inden te Aaverusemente, 
Paez XCV. 





2, Se 








THE ENG. ~~ ER 





Engineer and Ship Repairer 


DESIRES CHANGE. Teeuty | « & Home and South 
African experience in 


aad execu- 

tuve capacities in the repairing and buiiding of shi 

and Renee, Minimum salary £750 desir ~ “Zine. wor 

— c/o Central News Agency, Ltd Cape Town, — 
ca, 








ngineer- Draughtsman, Shortly 
isengaged, REQUIRES RESPONSIBLE POSIT 
as ASSISTANT ENGINEER or ASSISTANT FOUNDRY 
MANAGER. . Age 28 Practical ane theoretical experience — 
Address, Pl, “ The Engineer” Office. Pls 


Ep ineer, M.I.A.E. (Over 40), 


eKS POSITION, in or near London, as Ege ge > 
sr SECRETARY, or other suitable post. Ac 





customed esign commercial motor om poke types), tractors. 
internal combustion engines ; 22 years’ rieuce. Has also 
journalistic ability. tact and energy. ighest — 


given.—Address, 1326, ‘‘ The Engineer" Office. 


Engineer, Mechanical and Elec- 

TRICAL, WANTS WORK in Midland area (Part 
or Progress.—REN DELL, Hamp- 

ores. 1100 s 





Time), Inspecting, Testin: 
stail Cottxge, Stonrport, 


ngineer, Wh. Ex., A.M.I.C.E., |} 


AMLM.E. (2), DESIRES CHANGE. — London 
district, or within reasonable distance, Sg: eres Shop experi- 
ence and 8-years D.O. on turbine and Diesel engine design, 
boilers coneences, & &c, repetition tool work. Address. Fs 

B 


» Tae Engineer” 


ngineer Will be at Liberty 








eons Jointings—Agents 
ras =. Pe a ne, Sewn 
dares PS. © The Eoreer fice. ine Fi p 


Pumps and Well- 


eo yo gy ’ 
te 24in. a moma ks and Ov. ok Ee 
street, London, 8. © No, 978 Hop. 








A ieee firm of Engineers ne in 


course to Include be Doth Wore ee 


Address, 10, “ 


nst. C.E,, Inst, Mec 
rere s ee eoinabsangd 





CANDIDATES, ES alter orally by correspondence. 
successes 
commenced at — kX feet Westininater, 8. 
os 





ante d, Bennie Punching, 
EARIN » CROPPING ACHINE, lin. through 
lin. ~sAMPSONS alago V: 1127 ¥ 


Wanted, Diesel. or Semi-: Yiesel 


GENERATING SET of 200-K.W. capacity, ¥) velts 
De = — with —— to run on tar fuel_—Address, 
Engineer Office. 360 F 








Wanted, for Admiralty Con- 


Twelve Hundred Yards ee or =e 


TRACT, 
HAND.FLAT BOPTOMED ese 60 Ib. t paweee, ith fish- 
plates, bolts, and spikes Also RELAY SLESLEEPERS 
State price ani where seen. 
Address, “‘ RAILS,” Wm. Porteous and Co., Advertising 
Agents, Glasgow. Pal r 


Por Sale.— 


BOI 
1 Vertical, 9ft. by 3ft. 6in., 4 
1 Vertical éft. “in. hy 


LERS. 

¥ oo 

oie éin., ee ‘noes 

Hy Galloway, pote b , and one ig be 6ft., 80 lb, pressure. 
1 BOILE RS SLAB, — 


2 ditto, 4ft. by ste with 2in. h 
1 GLNE, of ae 18in. stroke. Tube 


1 pafr' Steam-driven COMPRESSORS, each Saeed 160 
cubic ft. at 640 lb., suitable for air or ammonia. 
PUMPS. 
3 Ww heuse etree Boiler Feed, 1 Vertical Duplex 


1 Sot Steamdrive ven Hydraulic Steam cylinders Gin. 
 R.. — stroke, water a. 4. Tien: metal 
MOTORS. 
20 V. D.C ; 


1, ie, 460 V. A.C. 
ee ee. "D.®., H.P., 2pole Overtype, direct 
to Low-pressure W: ater Turbine. 


_T} aoe NNER MILL, 5ft. by 18in. stones, 9ft. pan. 
1 "ee SHAKE! with crank ror overhead com- 


16h 
he 


R HIRE, 
.P. Loco TYPE BOILER, HO Ib. pressure. 
H.P.. PORTABLE BOIL on wheels, 120 Ib, 


race and 1 sf H.P. ENGINE and BOILER, on op 


G. ELLIOTT AND CO., Ltd., 
188, Long-lane, S.E. 1. 


160 #. 
1 oe 
13 





uthorities permitting) for SERVICE OF NATIONAL 
1MPObTANCE on his return from abroad, 
October ; unfit for service, at present not graded ; age 33. 


Thoroughly technical man, Sound pel gent ae oR 
structural, mechanical and concrete works. Used to heavy 
gy serge and ye! yeas = men. 
Present salary £900 a 
Address, 1313, “The ee ” Office. 


[bg (27), A.C.G.1., Three 


oe gpa training, two years workshop, and 2) 


1313 8 





nce, now assistant manacer with large firm 
~ 4 SISHES to oe oe COMMU NICATION. with 
Firm of AERONAUTICAL ED NERS near LUNDON.— 
—Address, P24, “ The ee oomes P24 5 


x . 

(jentleman Would Like to Take 

up ONE or TWO GOOD AGENCIES here or abroad 

Excellent connection in chemical and engineering trades 

Seeaks Spanish and French. address, 1319,“ The Engireer” 
Office. 139 8 


Metallurgist and Analytical | 9 


CHEMIST. 15 years’ practical experience in moderr 
and carbon steels, 
ighest = 








foundry practice, heat treatment of allo 
case-hardening, 3 intro shenegree yy. 





—Address, 1263, ““ The Engineer” Office. B 
Preduction Expert Requires | = 
POSITION. Salary £600 per ne PL, 


* The Engineer” Office. 





ate- Fixer Desires Position. 
Ten years’ experience. Free October 12th.—Address, 

Pll, “ The Engineer” Office. Pils 
with 


jituation, Any Capacity, 
University 
years. Jig aula gauge. D.U. 
P7 p 








trained MAN (5d) Present sit. 4 
Two years shops 
Address, Pr “The Engineer ” Office. 





To Electrical Power-plant Con- 
SULTANTS. — Electrical Power-plant ENGINEER 
OFFERS his SERVICES as ASSISTANT ENGINFER on the 
Design, Layout and Erection of Power Stations and Boiler- 





Wanted, Good Second-hand 

Wet-back MARINE SOL about == + ions x St, 
diam., reinsurable not less than 80 ticu- 
lars and lowest price.—Address, ar, = Oy Pree "Oem 


Wanted, Hydraulic Bending 


PRESS for in’, shell, suitable for a pressure of 
— 
r 





1500 Ib. to sq. in.—Particulars to FERRANTI, Ltd., 
wood, Lancs. 








Wanted, Machine for Re- 
Py nog a CHILLED IRON ~ ROLLS for pp 
Mills.—. “The Engineer” Office. 
Wanted, One te gb hand Tan- 
GY ES Horizontal STE. roe LER. Good condition; 
Diam. of by ig B.P. at 50 —LUCAS and 
.. Ltd, Brewery, Leamington 1347 ¥ 





We Second - hand Gas 
terred, aloes from if tos) BE State ull pacar 
ice required.—Adaress, oo 





Wenrean Small Surface Con- 
emwet at © PLANT, about 450 square feet cooling 
per 2 pe yy ey mp and stcalaling, woter Sor 





Wanted to Purchase, Second- 


HAND, ONE METAL PLANING. MeCRInR, 4ft. 
by 2ft., or 4ft. by Ift. 6in. Ministry of Munitions Release 
available. —W; rite, Box 916, Sells, Ltd., 168, Flostetvest, or 4 


We anted to Purchase, R. or at 
ELP. tif, dae ENGINE, siso oad 
Pendeen, Cornwall. 





ce Fr ries partic Levant 





houses First-class experience and references, 
home and on the Continent,in general cngiwaering. power- 
station work ane drawing-office. At present.enzaged with the 
leading authority on boiler and steam plant surveying. Of 
good general edneution aud address, Aged 30.—Addr aren FS, 


“dhe Engineer” 
Managers and Commercial 





anted, Two Circular Tanks, 

diamete 6ft. sep ty 8 ly a = ‘Also 

ONE RECTANGULAR TaN L4 7ft. wide by 6ft. 

teep, about 3/léin, thick. Pat Bye hes _ ferred, in first- 

class condition. High Priority oe seraibaete eee —Price 

and full particulars to MOsS GEAR CUv., . 7 Manor, 
sirmingham. 87 ¥ 





To, Manag: A.M.I M E. (27), with co ial in- 
stincts, would be GLAD toHEARfromABUVE. Advertiser 
has sound, technical, and practical training. Exper. ip 
draughting ; electrical and me.banical plant managemert ; 
production engineering, buying. &c. Replies in confidence.— 
Address, P9, ** The Engineer” ce. Po Bs 


Works Engineer, A.M.I.M.E., 


ood organiser and controller of men, first-class 

electrical and mechanical experience. At present in charge of 

oan light, and power, &., of large factory.—Address, P8, 
he Engineer” Office. Pes 








Works Manager or Production 


ENGINEER is OPEN shortly. Good organiser 
up-to-date n ethods; mass ee ranves Cars, lorries, ait- 
craft engines. Any engineering caopes ition. Live man used 
to large control. Highest credepti 

Address, 1384, ‘The Engineer ” Ofce. 1364 B 


Wa ks Superintendent or Assist- 


ANT WORKS MANAGER. Accustomed to first- 
class Engineering. including Aero Engine work ; good crgaviser 
and mathematician, and strict meas ge ae with 16 years’ 
workshop experience ; also drawing-offce and commercial 
experience Will be AT LIBERTY 3lst October.—Address, 
P2, “ The Engineer” Office. P2 » 








~ <n 1% — 
£1000 PAs Mechanical En- 


MANAGER or Works Manager at above salary. Experienced 
in general engineering or motor car manfr. Present position, 
manaecg of well-known motor car works engaged on aircraft 
work.—Address, P14, “ The Engineer” Office Pl 


anted, Two Water Turbines, 
or SECON D-HAND, about 10-15 HP. —JouN 
CHALOM En. Chapel-en le-Frith. 


Wanted, Wooden Tanks, , About 
ber, bolipd hecisonintny cod tate tants, DADOE 

re sl House,” Tovil, eed Maidstone, ee 132 F 
Wanted. 


A L anna Recorder 


rato, can be seen.—Box T. R., Smith: 
100, Fleet-street, London, REL 

Bridge-} Meggers and Resistances. 
—A quantity URGENTLY REQUIRED for Army use; 
immediate delivery. = nT ees type. condition. =f in- 
te and__ price, de’ to 
css E. 8., Wooiwich Dockyard, to whom replies sh ie be 
. 7 


ngine, 40-50 H.P., Must 


out pilot ignition. Also GAS ENGINE, 

10 HLP., ne: ignition preferred. Both engjnes to be 

guaranteed in first-class running order.—Communications to 

NERUCOLD ENGINEERING Cu., Lid, 
Hampton Wick, Middlesex 














r 





fame Loco. Crane , Wanted to 


Lift 2-3 Tons, jib 25ft. long; a ns by power, 
—Write, stating lowest Fam — giving foli 
Bournville. 





raughtsman. a et outh (163), 


experience, 


technical school drawirg-office 
DESIRES BERTH; leaden. district.—G., 13, Kitto-road, 
Pan 


Nunhead, S.E. 14. 


[Thorough All-round Mechanical 


DRAUGHTSMAN, over milita:y age, DESIRES 





CHANGE. Shopanrd D.O. py me good mathematician ; ; 


gauge. 
particulars, to ENA, Cadbury bros., Ltd., 


A Ton Steam Wagon Wanted, 
J onrubber tires, with tipping bouy. Must bein first-class 
iedditeh. —Full particulars, mith fa 2 te WHITE, am 








Time Recorder, as New, 





7 or light work. — Address “ The ae § Pat ee mate. What eaten 7 ¥ 

Forem an Smith (40 Years) Seeks Regshaw ’sWro ae n Pulleys, | : 
CHANGE; 14 years’ experience as Foreman in } as used in Government 
practical man. and yy Be in a 


engineering works ; North ‘Si England rah 
ferred. —Address, Pig. “ The Engineer” Office P19 B 


Managing J Director Required for 
and Metal oS Fics ny in 
Birmingham. ast be — TAK CHARGE 
OF WORKS; can invest Ag ao ont penta a 
right man. —Address, 553, “ The Engineer” Office. 


anaging Director Wanted, 
th £1000, to take HALF SHARE in an old-estabiish2d 
FOUNDRY and ENGIN BERING WORKS, London a go 








—Adi 105, “* The Engineer” Office. 





—Gentlemen Want- 
RS, or Firms desirous of Extending, are 
rience 
ddvess, 
PMH c 


Partuership. 
ING PARTN 
invited to communicate with Engineer having wide ex 
in remmunérative wap ag for Metal Forming.—. 

e Engineer ” 





nd BONS, nly ol opus sola fe ie Bhoaga® 





Co and Silver Steel in Short 


Length, $e. mre 12in., for To Tool ol eaking. pristhe to 4in. 
diam. About at £56 u 
High Holborn, WC tT 


for Prompt Sale :— 


ONE ELECTRIC WINDING GEAR, 125 ELP., 
. fitted with.2 steel drums and reduction 
Fried and Tait possioniant aloe Pats ‘eo 
R. H, LONGBOTHAM & CoO., Lid. 
WAKEFIELD. 


per ton. 








wood som, 4 


ror Sale.— 


Powerful VERTICAL BORING #2 _by 
aie LL, by G. ad A, 








Ocr. 4, 1918 
ForSale, One Horizontal Coupled 


INE, with Robe 
Gee. Chase E, N ay a 2, H. P. P olin 1 rin LP 
b., develop. 
apt EH 1b,'per B.H.P. 
Apply, i. sion WALKER, gn 5 1. per 8. lags wy igs 
—————— 


| Per Sale, One Motor, D.C., 300 


BH. ‘ yA Brace Peebles, multipolar, compour 4 
open type, 35 bearings, 440 volts. from 240 to speed. shat 
re lator for varying speet, 260/420. Slide rails and starting 
switch, 

One MOTOR, D.C.. a a Elect. Co., 74 BH.P., 599 


volts, 1460 DibE D, 6x4 % § paler. 
One M F, British Westinghouse, 1.) B.HLP,, 
PP too series Sheena 550r. p.m. ; no pulley, 

Ail in good condition. 
P._P, Mak gy odd tga Borough Electrical Engineer 
Jubilee-street, Black burn. se” 


Fe Sale, One New Multitubular 


eR. oe ays 4tt. length external, 3ft. 10in, 
thickness of plate, fur: vace 22in, 
Sees iength 0 of fire bers 22in.. two longitudinal stays 2m. 
diameter, CC. stays, 30 plain 2hin. tubes, 10 stay tubes. 
mantle “door lin. x I6iv., two mudholes, with furnace trent 
d oes comple - Also poms? Stone 1 l4in, well 
made and finished H BOLTS and NUTS ~Ap 
for lars, LINCOLNSHIRE ASBESTOS Ke ih 
CO., Grimsby. 


Le Sale, One 1/3rd Yard ‘ 


SOME” CONCRETE MIXER, belt-driven, 
with elevator, eee, electric motor, &.—A: 
ng neer” 




















Rae : 
Dn road 
=e “te él, 








Harvey, between ctandacd 
6ft. 6in. in height. am 
One self-contained gee al DRILLING MACHINE, b 

Asquith, Sin. spindle, 6ft, 
Two Wall RADIAL ess MACHIN by Loud 
Bros., 24in. and Jin. spindles, 5ft. radius. a oe 
Wall RADIAL DRILLING 
MACHINE. erpindle fine jiam., 7ft. radius. 
One SLOT-DRILLING MACHINE, by Kendal and Gent 


work Powectul 250-To VERTICAL 
ne. ‘ow A HY 
FORGING PRESS. 7 stemmore 


One Player's PLANISHING HAMMER for jin. thick 


co 
6 Double-ended li PUNCHING and ‘SH 
7 lagloes ibn, deep UNCHING — 8 cimod 
HEARING 
MACHINE, on wheels, gaps 12in. deep 
“Acme ™ Tri le ‘Automatic BOLT-SCREWING 
One tapindle. SUTTAPFING _ pn ng indies 


diameter, fitted 
‘Treble-geared CHUCK | Are by Butterfield ; ty 
Sane, fitted to f.  Geenler ; will take in 
CUTTING-OFF cipenin by Ludw. Loewe and Co. ; 
Sin. dar. 


ta ces ’ 
Gisholt TOOL GRINDER ; takes 10jin. emery wheel. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 43 o 


for Sa Sale.— 


Horizontal Belt-driven TWIN AIR COM- 
PRESSOR, cx Y 985 cubic feet, 
iane Steam-driven AIR COMPRESSOR» by Lar- 
Two 
ty of each 282 
an ote cubic 


250 
AI& pm + Class “B, by 
feet. 
capacity 85 cubic feet, 





ven AIR COMPRESSOR, 
Steam-driven AIR COMPRESSOR, 


“pan 100 — feet. 
“Flottman” Air Hammer DRILLING  ACHIENES, 
oo = ~~ ys with — ee ose, Air ‘Tap, 
ons and 
RIDDEL and CO. co., mt, St. Enoch-square, Glasgow. 50 6 


Free Sale:— 
eens g ‘4 BLISS ENG eylin- 
12in. and 2in. ree 5 ee ieee isla di 
poor COND. ENSING ENGINE. eyitnder stn 
‘by Bric Pressure 8&5 


stroke, 
"GAS ENGINE’ horizontal, cy! linde. i0in. by 20in. ain by 
50 rv. a, complete with starter, also two fiy-cheels ond pulley 
Birmingham. 


All in excellent condi 
THE PERFECTA SEAMLESS Sens. SURE sot 
8) IT CO. Ltd., Plame-street, Birmingham. 


For Sale :-— 


ONE 2000 H.P. BELLISS yg ee ge 
po egies cyls. 22iu., S6ip., and SSin. 
e, high-speed governors, &c. &c. 
oie 860-900 H.P. BRQWETT. LINDLEY 
eeecngs er fey eyl 174in., Zin., Lp. Sin. by Min. 
= stroke, 1 ib. pressure, 335 r. p.m. 
ONE TANDEM COMPOUND ENGINE of the 
traction type, Corliss valve gear, 150 r.p.m., 300 H.P. 
CROSS- ee ND HORIZONTAL ENGINE, 
Min. h 2 oa Lp. éyL, 32in. stroke, 12ft. dia, by 
Davy, Pastond 

ONE WILLANS RECIPROCATING ENGINE, 
3 cyl., each 234in dia. by Sin. stroke. 


nee neg hf TURBO (ALTERNATOR, 
A. Parsons. 








iammamnans 
WILLANS-PARSO - STEAM TORBINE and 
Rageesvon nw gt enaler as 
condensing ‘asat olrand water pumps, &c. 


ApS 400-500 CONDENSER BRASS — 
5ft. 24in. long by _ dia. In good condition. 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWOASTLE-ON-TYNE. 


Tel. : 44 Wakefield ; 867 Newcastle. 
vel, Add. : “ Engineer, Wakefield.” le 


For Sale, Gas Engine and Suc- 

TION PLA ‘wr; Crossley, 26 H.P.; 500-gallon cooling 

pa Ay driving ae yg ey each ms in working « order. Chea; “Did, 
be cleared 


OUGHTON, 
Savtnille, Durley, Bisbops  Walthesn, Hants. 








ir Sale.—One DaveesPecnen! 


double-furnace Horizontal Economic BOILER, I4ft. 6in. 
ong x 9ft, 9in. dia., with * Underfeed” Mechanical Stokers; 
capacity 10,000 —" et hour from and at 212° Fah., pressure 


n Economic double- 





ley Sin. >< Si 
cond Walvis: ‘SIX 1éin. TWO in. TEN iéin. 
W. Siemens E. ELECTRIC GENERATOR, for 
206 volt Sarat emacs three bearmgs. 
Two ASHING F. for 
each 170,000 cub. ft. 


For Sate, Small Side- Planing 1g or 


SHAPING MACHINE; good working order, 2in, 
stroke.—FIELDING and PLATT, Ltd , Gloucester. 5l¢ 


ee Sale, Three-Throw Well 


PUMPS, for well about 100ft. deep, 4000 gallons pe: 
muita for well 60ft. deep, duplex pumps, gearing, crank 


ia I ones PUMPING egg and Rowetol 
LS five 
PLAN 





ERS, WINCHES, EA 
Band tTiNe TACKLE, and aent'c eae 


A. C. POTTER AND CO., 
Lout-ahbeet, Borough, 8.E 1. 











Sp 3049 
en Sale, Two New Fletcher 
Rawal a Co a By ag ‘Sats 
or et aad SONS. IL 11, Queen Victoria-street, EC. 4. 
Fer Sale, 1 7in. Root’s Blower, 
brartoge ox sock PP LTH. KING and CO alae 
ailsworth. 747 ¢ 





Bre Sale, 1 8 H.P. Crossley Gas 


ENGINE, with all necessa uipment 
oe g BLOWE enlite sa 
Cutter GRIN pine MAC INE. 








} Smal 
1 BORING TALE, 7ft. 3tt. 6in. with vat Headstock, 
complete with Elevati rtable aud Countershaft. 
1 6in. DSTO"K and ELEVATING TABLE. 
2 Sin. BORING HEADS’ Ks. 
1 bent "pacar and BORING LATHE with special 
fr 4 11%, “* The Engineer” Office. 11% 6 
for Sale Theodolites, 
merit eS SECON pzann. 
by hy oo © 
for Sale, , Levels, 
wexeane nA eOre Be at GaconD BARD. 
‘olborn, W. 
TOppasite Gray's yt road). lle 
For Sale, 10,000 Strong ren 
and BAGS suitable for all Lg = Trades. In 


uiries solicited.—Apply, M. G. an Faun-street 
Condon, E.C. 1. F 1137 


(Jeoemting Sets, D.C. 
One 330 K.W. Helliss-E.C.C., 460-500 volts 
KW. a. ; 460-500 volte. 
W. Willans-A.E.G,, volts. 


% A Parker, volts. 
185 K.W. Browett Lancashire, 460.50 volte, 
ia 220-230 





En sire tevasee sc” 
URBO GENERATORS, A.C. “AND D.C. 
One 1000 K.W. A.E.G., volt, 60-cycle, + a with con 


t ete ; = = whole equal to 
completa 460-50 ine with condensing plant 


mpetatnsey eer: gy ey 


ly, FRANK GILMAN, 
GODS HILL, BIRMINGHAM. 4 


Lie 


(frub Screws (Whitworth), ¢ by 


beut 30,000 gross at 1s. 6d. per gross. 
aon ts.—H. .. Fulwood cos, High Holter, 





than £ 
Ww.c. 1. 





Heeb Wood and Co., Ltd, 


DEPT. E. 
CASTLE-ON-TYNE. 
Tel. Aaa “ Huwod,” Newcastle-on-Tyne. 
Tel.: 980 Central, Newcastle-on-Tyne. 


HAVE AVAILABLE FOR EARLY DELIVERY 
AUXILIARY HAULAGE GEARS. 
Electric Compressed Air or Steam Driven 10 to 80 H.P. 
One 10-TON . JEFFREY “eit IC TROLLEY, STAN- 
ORR SAU SURES yL Reni AScoMULATOR 
STAN AUSEREY, ELECTRIC ACCUMULATOR, 
wanRow ae aey LOCOMOTIVE. 


One Y ELECTRIC TROLLEY, NAR- 
ROW or Sara ce STACKER, suitable for stacking 
earns or loading into 


JEFFREY SWING HAMMER PULVERISER, having 


a cage of Oe PROPELLING. \ WAGON and TRUCK 
LOADER, suitable for loading coal, coke, sand or simila 


HUGH WOOD and CO., LTD. 





JT E 














780 @ 





“1° d, 
Joby and, Eble i 


ent of Cable 


gusts and Wonk Vessels. x Beste ee ec of all oy 





- o E ineers Have 
ondon Firm ae Engi MopesD sr 


% 1eP OB AL Bee 10,184, 6.0, Ard. 








motor, but no. mg oe inc ; Capacit: 
a new aed et ‘or Tanks, 
GRO. COHEN, SONS AND CO. 
600, Cotnmercial- road East, 
London, E. 14, ie 


Wilson ‘ond ice. Lta., tne enwell-road, E.C. 1. sa 








be 
i 
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ona 
SEPTEMBER. 


The Railway Strike. 


Tr is hard to say of any strike at the present 
moment that is more iniquitous than any other, for 
since all work is now war work, the cessation of any 
kind is injurious to our arms. But for some strikes 
there is at least a shadow of justification, and for the 
railway strike there was absolutely none. It turned 
wholly on the attempt of men in Wales to take more 
from the State than they could justly claim. Several 
meetings between the Railway Executive Committee, 
acting on behalf of the Government, and representa- 
tives of the National Union of Railwaymen and of 
the Associated Society of Locomotive Engineers and 
Firemen, as to a further increase in the war wages, 
were held during the early part of the month. The 
men wanted 10s., but the Executive Committee 
could only see its way to offer 5s., which was refused. 
Further meetings then took place, including one at 
which members of the War Cabinet were present, and 
the offer was subsequently accompanied by an arrange- 
ment allowing for further increases to occur automa- 
tically according to the cost of living, the basis to be 
110 per cent. increase over the cost in July, 1914, 
and 30s. to be the equivalent rate to 110 per cent. 
This offer was accepted by the delegates of the 
National Union on Thursday, the 19th, and by those 
of the Associated Society the following day, the 
acceptance of the latter being accompanied by the 
declaration that it was made under protest, 
Many of the railwaymen in South Wales refused, 
however, to recognise the settlement, and came 
out on strike on Monday, the 23rd. They were 
followed by locomotive men, members of the 
Associated Society, in various parts of the country. 
(ireat. dislocation of traffic occurred. The Great 
Western was seriously affected, the London and 
North-Western, the South-Western, and the Great 
Eastern in a lesser degree. The position was 
intolerable, and with the full support of every 
element of public opinion, the Government took 
strong action. It sent soldiers to disaffected areas, 
put the control of trains into the hands of the military, 
forbade the payment of strike funds, and gave the 
police power to arrest pickets. At the same time it 
announced that negotiations would on no conditions 
be re-opened. The effect of this decided action was 
at once made evident. The Welshman, after a 
passionate meeting, at which Mr. J. H. Thomas told 
the men bluntly of the disgrace they had brought 
upon themselves, and washed his hands of them by 
resigning the position on the National Union which 
he had held with honour for many years, returned to 
work, and the Englishmen who had followed their 
bad example also took up their duties again. On 
Wednesday the strike was breaking, and by Friday 
it was all over. The week-end saw traffic restored to 
its normal condition. 


The Clyde Strike. 


ALTHOUGH the “ five-pound strike ’”’ in Clyde 
shipyards impressed the public far less than the 
railway strike, for it did not interfere with the 
immediate personal comfort of the citizen, it was in 
fact’ not less serious, and it gave greater anxiety to 
the authorities. On the 23rd of the month the 
Admiralty issued ‘‘a brief history of the episode.” 
On September 10th the shipwrights gave a week’s 
notice, because the employers had refused the demand 
for a five pound a week minimum. Before the 
notices expired the men applied to the Committee 
on Production for a hearing of their case. The 
Committee fixed September 25th for the conference. 
On September 18th, without waiting for their claim 
to be heard, between 1000 and 2000 men struck, and 
at a meeting two days later it was decided by an 
overwhelming majority to go on with the strike. 
In a few days there was “ practically a complete 
stoppage of shipwright work on the Clyde,” whilst 
other trades engaged in shipbuilding were in a 
threatening attitude. In these circumstances the 
Committee on Production refused to act, and con- 
siderable anxiety prevailed as to the course of events. 
But on Friday it was plain that the Government 
meant to apply the same remedy as it had used 
with suecess at Coventry two months ago. The 
announcement was posted in the Clyde area that the 
exemption certificates of all men wilfully absent 
from, their work on or after Tuesday last would be 
withdrawn, and that the military authorities would 
then take immediate steps to enrol the men of 
lnilitary age.-.This declaration had the desired 
tifect. When the shipwrights took a ballot as to the 


continuance of the strike, the majority in favour of 





thst course was negligible, and the men began at 


once to return to work. Thus ended a very disgrace- 
ful affair. There is no pretence that the. conditions 
of life make a minimum of five pounds a week 
necessary, and even if it did, there are relatively few 
of the men that are not in a position to earn that sum 
if they choose to exert themselves. The experience 
is, that wages in the shipyards are already too high, 
and general satisfaction with the Government’s firm 
action is expressed. 


Railways and the Coal Shortage. 


AN official communication issued about the 
7th related to the consumption of coal by the railway 
companies, and was evidently intended to prepare 
the public for further restrictions on travel. This 
intimation stated that a year ago twelve of the 
principal English railway companies had in stock an 
aggregate of 1,776,370 tons, enough for 83 weeks, 
but this supply on August 31st had been brought 
down to 893,833 tons, or only sufficient for 44 weeks. 
To meet this shortage there must, it was said, be 
some economy on the part of the companies, and some 
curtailment of the train services would be necessary. 
The companies were making a systematic effort to 
save fuel and light. The waiting-room fires, except 
at junctions where passengers have long waits, would 
probably disappear altogether, and instructions had 
been given to staffs to make every effort to avoid 
waste. On the latter point, the London and North- 
Western Company has, we understand, given instruc- 
tions that all necessary fires must be made of coal and 
coke ; no burning coal is to be broken up, and the 
poker is not to be used at all; cinders are not to be 
thrown away, but sifted and used, and refuse from 
allotments and mess-rooms is to be burned in closed 
stoves and ranges. We would add, on the subject of 
coal consumption by railways, that according to the 
Railway Returns for 1913, the railway companies 
that year used about 14,000,000 tons. Whether any 
further reduction in travel is practicable we cannot 
say ; at the present time all the trains are crowded 
to discomfort, and it is difficult to see what restrictions 
could be put into force that would not hit badly those 
who must travel. 


The Shipbuilding Position. 


Lorp Prrrter, on the conclusion of his visit 
to Clyde yards, on September 25th, made a statement 
on the shipbuilding position, with special reference to 
the West of Scotland. One of the principal causes 
which is retarding the output of tonnage is the short- 
age of riveters, but it was stated that the old prejudice 
against pneumatic riveting no longer exists, and that 
special arrangements are being made for the quick 
delivery of air compressors and pneumatic tools to 
those firms which are short of plant. With regard to 
the separation of naval and merchant work, and the 
confining of one class of work to each yard, special 
attention is being given to this subject in marine 
engineering shops, as well as shipyards, and it is 
regarded as likely to have a very good effect on 
output. The transfer of further labour from naval to 
merchant shipbuilding is being arranged, but some 
months must elapse before its effect can be reflected in 
an increased output of merchant vessels. Work is at 
present being concentratep on vessels nearing comple- 
tion, which is obviously sound policy in view of the need 
of rapid delivery. On the subject of records which 
have been set up in riveting and in time of fitting out, 
the Controller-General indicated that he attaches very 
little importance to such performances, and suggested 
the wisdom of measuring progress by a reduction in 
the whole time of ship construction, from the time 
the keel is laid to date of delivery. The labour unrest, 
which culminated in a strike of shipwrights during 
Lord Pirrie’s visit, was the subject of reference, and 
the suggestion was put forward that, failing an agree- 
ment being reached in any future labour dispute, after 
the matter had gone before the National Joint Com- 
mittee of the Shipbuilding Employers’ Federation 
and Shipyard Trade Unions, the Controller-General of 
Merchant Shipbuilding should be given an opportunity 
of bringing about a settlement before, as a last resort, 
the dispute was referred tothe Committee on Production 
for decision. In connection with the work on the 
Clyde, Lord Pirrie stated that in certain classes of 
construction the West of Scotland yards more than 
held their own. 


Improvement of Irish Ports. 


DurinG the-past month the Irish Sub-Com- 
mittee of the Parliamentary Committee on Inland 
Transport has been visiting the principal Irish ports, 
the object being to collect evidence as to the desira- 
bility of undertaking various improvement schemes 
which have been advocated. Dublin, Belfast, Cork, 
Wexford, Galway, Limerick, Tralee, Newry, and other 





traffic centres have been inspected and evidence taken. 
The inquiries which have been in progress should lead 
to the revival of some of {the “ambitious schemes for 
Trish port development, which had in one or two 
instances almost reached the stage of realisation in the 
period immediately preceding *the war. Various 
projects to enable“a terminal port{for, Transatlantic 
traffic to be broughtJinto existence on the West 
Coast of Ireland have received consideration during 
the past generation, and the inquiry which has just 
taken place has revived interest in the Galway 
and Blacksod Bay schemes. The promoters of 
the latter project contemplate the enclosing of 
a large water area by the construction of a break- 
water and piers at a part of the bay where there 
is deep water ranging up to 40ft. It would be neces- 
sary in order to realise the Blacksod Bay scheme to 
construct a railway nearly 100 miles long between 
Collooney and Belmullet, and indeed a contract for 
this railway, which was to cost £1,000,000, was 
placed five years ago. The Galway harbour scheme, 
for which a strong case is again put forward, includes 
two piers in deep water in Galway Bay, and a railway 
4} miles long to connect the harbour with the Midland 
Great Western Railway of Ireland. The estimated 
cost of the first section of the works, including equip- 
ment, is £2,250,000. It is now stated, however, that 
cheaper accommodation for Transatlantic traffic on 
the West Coast could be provided at Foynes than at 
either Galway or Blacksod. At Cork official sanction 
has been obtained to the reclamation of about 155 
acres of slob lands, and the intention is to provide 
about 5000ft. of new deep water quays with sufficient 
turning room for vessels up to 700ft. in length. The 
Sub-Committee was much impressed with the mag- 
nificent natural facilities at Queenstown. The main 
disadvantage which, it is stated, requires to be 
remedied at Dublin, is the want of railway connection 
on the south side quays. The claims of the minor 
ports are receiving the careful consideration of the 
Sub-Committee, and strong hopes are entertained in 
Treland that Government aid will be forthcoming for 
some of the development schemes which have been 
put forward. 


Aeronautics. 


A CONSIDERABLE part of the past month 
was marked by the prevalence of bad flying weather, 
yet, in spite of this fact, British aerial activity 
was maintained at the same degree of intensity as 
prevailed in the immediately preceding months. 
It is almost impossible nowadays to present a just 
summary of the month’s acronautical doings, without 
gravely overstepping the space at our disposal. The 
intensity of our effort during September may, how- 
ever, be measured by the fact that: Army pilots 
alone have from beginning to end, night and day, 
been dropping bombs on the enemy at an average 
rate of well over a ton an hour, or,in other words, 
one bomb every three minutes. On one occasion 
they managed to drop 42 tons of bombs in 24 hours. 
In addition, naval pilots have also had an active 
month bombing the enemy’s posts on and near the 
Belgian coast, while the Independent Air Force 
has, on. several days, bombed German towns and 
works on a scale just as intense as the average of the 
military pilots’ record. Altogether we have very 
nearly succeeded in dropping one British bomb per 
minute on some point or other in German occupation. 
When we reflect that bombing is only one of the many 
duties undertaken by our air force, we can get some 
idea of the intensity with which we are now conducting 
the aerial side of the war. We can understand, too, 
why it is that. the enemy has found it impossible, for 
the first time since September, 1914, to demonstrate 
from the air against London during the month which 
is supposed to be the best suited for this purpose. 
His raiding activity, other than that carried on 
immediately behind the lines, has, in fact, been confined 
to a solitary expedition against Paris on the night of 
the 15th-16th, when, in the course of an unusually 
determined attack lasting an hour and a-half, he 
claims to have dropped about 22 tons of bombs on 
the French capital. On the other hand, the R.A.F. 
Independent Air Force has in no sense slackened its 
efforts against German towns and works. From 
the casualties it has suffered, it is obvious that it 
has compelled the enemy to maintain very powerful 
anti-aircraft defences all along his western confines. 
Among the towns attacked,’ Mannheim has been 
bombed four times, once at night, and on one occasion 
twice during the same day. Frankfort has. been 
visited twice, Karlsruhe twice, and Stuttgart and 
Mainz once each. Metz-Sablons has beén bombed 
at least nine times, and this fact, supplemented by 
the long range bombardment of the same point by 
the Allies’ artillery, has, it seems, induced the German 
Government to order the evacuation of the neighhour- 
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hood by the civil population. In addition to attack- 
ing other towns and works, the Independent Force 
Hias been very active against enemy aerodromes, 
particularly against those situated at Buhl, Boulay, 
Morhange and Ehrange. 


British and German Aeroplane Losses. 


Durine the month Sir Douglas Haig has 
reported the destruction in air fighting of 370 German 
machines and 60 observation balloons, and the driving 
down out of control of a further 165. In addition, 
13 aeroplanes were shot down by our fire from the 
ground. Our own losses amounted to 233 machines 
reported missing. The Independent Air Force during 
its raids on Germany, and while co-operating with the 
American First Army in its attack on the St. Mihiel 
salient, destroyed 15 enemy machines and drove down 
10, its own losses amounting to 38. Air Force pilots 
working with the Navy, and assisting during the 
Belgo-British attack in Flanders, destroyed 47 enemy 
machines and two balloons, and drove down 41, 
with the loss to themselves of 37 machines. Thus, 
during the month so far as the figures are yet available, 
the enemy lost definitely by British action 445 
machines and 62 balloons, and in addition had 216 
machines driven down out of control. The British 
machines reported missing during the same period 
amounted to 308. 


Naval Incidents. 


No incidents of striking significance have 
been reported from the sea during the past month, 
the only record we have to make relating to three 
minor losses. On the 8th a British destroyer was 
sunk without loss of life as the result of a collision 
during foggy weather. On the 12th an armed board- 
ing steamer was torpedoed and sunk by a German 
submarine, with the loss of eight officers and 50 men. 
As the result of an internal explosion a British monitor 
sank in harbour on the 16th with the loss of 77 lives. 








LABOUR ADMINISTRATION. 


A Series of Articles based on Actual Factory Practice and 
By EDWARD T. ELBOURNE. 
No. ITI.* 
SELECTION OF MEN. 


THE problem of selecting men hinges necessarily on 
the possibilities of getting men from whom to select. 
At the works here considered, there has never been 
any lack of unskilled labour, and shortages have 
occurred in regard to skilled labour only. 

In the matter of aliens, a very strict ruling has been 
observed as to not employing anyone not of British 
nationality, and in consequence, no comment can be 
offered on the subject of how to employ them. In 
any doubtful case, such as a foreign name, the 
applicant is required to produce his birth certificate, 
and, where further inquiry seems necessary on account 
of parentage, the police are asked to investigate and 
report. 

There have been various phases in the methods 
adopted for obtaining men. The local Employment 
Exchange has always been the approved channel, but 
for a considerable period a reservation was made as 
to direct engagement, i.e., without reference to the 
Exchange, of men recommended by the foremen and 
others. These recommendations were accepted on 
the principle that the foremen might reasonably be 
expected to know of reliable men, but the system was 
abused and recommendations made on inadequate 
grounds. The practice gave dissatisfaction in the 
district, and laid the works staff open to imputations 
of bribery and corruption. 

Dependence on the Employment Exchange was not 
always satisfactory, as the Exchange’s methods of 
selection were very crude, and it relied on sending 
more than enough men to cover the works’ require- 
ments, leaving the works to sort out the suitable ones. 
All these men were given the usual green official 
introduction card, and some would call after the 
vacancies had been filled, and obviously some would 
have to be sent away in any case. Some would even 
call on another day, and when their introduction 
card was taken from them would get another from the 
Employment Exchange. Again, neighbouring ex- 
changes would sometimes send men along on the 
chance of their being engaged. 

These conditions brought about the common 
spectacle of men hanging about the works gates, 
which was quite undesirable. Their number was 
swollen by discharged soldiers calling with letters of 
introduction from various authorities and associations. 
This loitering at the works gates hardly affected 
skilled men, who were practically always in demand. 

At one period a register was started of men calling 
who could not be taken on at the time, and the 
interview necessary to this end certainly provided 
data for guiding selection when men were required. 

The exceptional efforts made to engage discharged 
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soldiers attracted far more than the works could 
absorb, and in the end a campaign of slander and 
abuse was started by an association nominally serving 
the interests of ex-service men, that made it altogether 
impolitic to consider engagements except through 
the Employment Exchange. It must be borne in 
mind that many of these men were never very anxious 
to work, but are now attracted to munitions by the 
stories of big wages, which they imagine come quite 
easily to the lucky holder of the job. They seek, 
therefore, to pick their job, and when unsuccessful, 
are violently abusive. They frequently refuse day- 
work employment, although the wages are good. 
It was noted that the discharged soldiers who were 
most virulent in their protests as to not being engaged 
at all, or not getting the job they wanted, were those 
who had either not been overseas, or were old 
professional soldiers. 

A great deal of the discontent that prevails amongst 
ex-service men is caused by the well-intentioned 
efforts of committees and various associations that 
attempt to deal with their employment. Letters of 
introduction to the principals and officials of firms are 
given out indiscriminately, and the recipient concludes 
that there is a job for him, and it is quite natural that 
when there is no job available for which he is suited, 
he feels sore, and if he has made a long journey may 
lose his temper. 

So far as the actual employment of ex-service men 
in the works goes, it has been found that a considerable 
proportion are not amenable to discipline, and 
although paid the same rate as other men on similar 
work try to trade on their war service as placing 
them in a privileged position, particularly as to losing 
time. A good many have left of their own accord, 
alleging the work to be unsuitable, though possibly 
objecting to the insistence on reasonable discipline. 
A considerable number have been found, from time to 
time, to be physically unfitted, mainly on account of 
heart weakness, to continue on the heavy work at 
this factory, and as the interests of no one is served 
by their being tried on work beyond their strength, 
it has been the practice for some time for all discharged 
soldiers to be examined by the works medical referee 





before engagement. All the ex-service men working 
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If you are interested to pursue the matter further, we 
suggest that you call at this Employment Exchange, anq 
make enquiries, ° 


(B) Letter as sent to skilled applicants when services are required 
We have your application for employment, and contirm 
that we are requiring the services of skilled —— We 
gather from your letter that you claim to have those 
qualifications, and on the strength of that, we have asked 
the ——-—— Employment Exchange to communicate 
with you, with a view to you entering our employment. 
You are to understand that we cannot be a party to the 
holding out of any inducements for men to leave their 
present employment to come to us, and this respons: to 
your application is sent on the understanding that you are 
either out of employment or actually under notice, and are 
seeking work with us. 
(2) — My sent to Employment Exchange in connection with, 
etter (B), 
We enclose herewith letter of application from a skilled 
man named —-———,, together with a copy of our rep!,. 
We shall be glad if you will follow same up accordin, jy, 





The system ‘adopted for making the service of ihe 
Employment Exchange efficient for the purposes of 
the works is to issue a separate Labour Order for each 
man required. Provision is made for informing the 
Exchange of the minimum requirements to be met 
so that it can make an intelligent selection. 

In pre-war times the Exchange would have su). 
mitted the best men it could find for any particular 
job, but such a method is unscientific, for every man 
requires employment of some sort, and it is poor 
organisation of industry to fit the light jobs to the 
strong man and the heavy jobs to men barely able 
tocarry them. During the war and after the war, with 
the large numbers of ex-service men requiring to be 
suitably placed, it is suggested that a more scientific 
use of man-power for industrial purposes is essential. 
Under this system the Employment Exchange can 
know when it may submit. with some hope of success 
& man with some disability. Even for work nomin- 
ally graded as labouring, there are also degrees of 
intelligence required. 

The classification adopted for these purposes is 
only tentative and deliberately crude. A more 
elaborate standard classification may ultimately he 
used, particularly if Employment Exchange managers 
ever become qualified in the use of psychological 
selection tests and the like. It may even come about 
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LABOUR ORDER FORM—FIG. 4. 


An order is made out for each man required. The Order Card and Introduction Coupon are sent to the Employment 
Exchange. No interviews are granted to applicants unless they produce the Introduction Coupons which the Exchange 
gives out t> suitable men. The left-hand coupon is retained for Works reference, and the coupon for medica! examination 


is held in 
condition that we may 


readiness. The reverse side of the Introduction Coupon reads:—‘ The applicant must understand that it is a 
uire him to undergo examination by the Works Medical Referee before en 


ement can be confirmed. He 


must also understand that this introduction does not guasantee engagement.” Size of order card, 3in. x 44in. ; coupons, 3in. 


x 2in. and 3in. by 34in. 


in the factory are also periodically interviewed by 
him, and a much more satisfactory condition of affairs 
rules in consequence. Everything is done, of course, 
to fit these men with jobs suitable to their physical 
condition. 

It is of interest to note in -passing that of the 
semi-skilled and unskilled men employed at these 
works to-day, more than 20 per cent. are ex-service 
men, which is conclusive evidence that neither 
impatience nor mistakes are allowed to hinder the 
whole-hearted continuance of the policy of giving 





preference to discharged sailors and soldiers. 

Coming back to the question of obtaining men, it | 
was ultimately decided to stake everything on the | 
service of the local Employment Exchange, subject | 
to the one exception that men who had previously 
been employed might be directly reinstated if it were 
so desired by the firm, without any reference to the 
Employment Exchange. With the records available, 


the firm is obviously better able to determine |. 


suitability for re-employment, but this practice 
slightly restricts the ability of the Employment 
Exchange to regulate fully the distribution of labour 
according to priority of registry, or, in war time, to 
priority of national requirements. The restriction in 
practice is not very detrimental, as the most numerous 
instances of reinstatement are men whose names have 
had to be struck off the works roll on account of 
ill-health, and who have applied for re-employment 
on recovery. In these cases the men are first seen by 
the works medical referee. Their priority of claim 
to re-employment, if fit, is obvious. The only other 
cases of men being re-started are those previously 
discharged on account of reduction of labour. 

A fair number of letters are received, applying for 
employment, and one or other of the following 
standard replies are sent :— 

(A) Letter as sent to applicants generally ii letter (B) does not apply. 


We are in receipt of your application'for employment, 
and have passed same on to the Manager of the ———-—— 





Employment Exchange, as all vacancies are now filled 
heron that channel. - 


that ex-service men, and others who so wish, may be 
furnished by some State officer of health with # certi- 
ficate of physical qualifications, as men naturally 
do not admit their limitations readily, and appear- 
ances are not a reliable guide. These sugyestions 
may seem to be restrictive of the liberty of each man 
to do what he will with his labour. He will probably 
prefer to get the best paid job rather than the one he 
is most fitted for and can hold longest with least 
detriment to his health, or even hold at all. 

As will be seen from the form illustrated in Fig. 4 
the classification is as follows :— 


(1) Nature of work to be done. 

(2?) Previous experience on similar work.. Essential 
Non-essential. 
Extra good. 
Alert. 
Ordinary. 
Active. 
Strong, heavy 
Full height 
Ordinary. 

In this case more than one qualification may be indicated, 
such as Active, Full Height, ¢.y. to operate certain machines. 
(5) When a disabied man might serve Sitting job. 

Walking job. 


This provides for utilisation where possible of men who have 
lost « limb. 


There is no instruction tothe Employment Exchange 
as to when tosend ex-service men, the understanding 
being that it will always send such men whenever 
the minimum requirements laid down can be complied 
with. 

The Ministry of Labour has recently instituted 
Local Advisory Committees in connection with the 
Employment Exchanges. In the memorandum 
(L.A.C.1.) dealing with the work of these committees, 
the following remark appears :—- 


(3) Minimum Mental Qualifications 


(4) Minimum Physical Qualifications 


“Tn particular the Ministry of Labour feels strongly tl 
importance of bringing the Exchangesinto the closest touch with 
employers and workpeople in the various localities in order to 
inspire increased confidence in their working and to secure for 
the Department the fullest assistance from local knowledge and 
experience.” 
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. The method of building up the committees is, 
so far as One's experience goes, being carried out on 
rather invidious lines, but having regard to the very 
doubtful use of the Committee, except, perhaps, to 
give longer life to inefficient Exchange Managers, 
the composition of the committee is not of public 
importance. sl 

The Employment Exchanges will win their intended 
place in the esteem of employers and employees 
when, and only when, the quality of their service is 
beyond question. There is, too, little enthusiasm 
and initiative in the service. ‘The machinery is 
there, but it appears to be working too erratically, and 
mainly because the managers have generally too little 
power of discrimination between one man and 
another, and are not themselves always men of high 
character. A committee is the war panacea for any 
trouble, but not infrequently has the pernicious 
effect of making a certain number of well-meaning 
people satisfied that they are doing useful work when 
they are really so much dead load on the machinery, 
and ought to be concentrating on their own particular 
job. 
The essential requirement for officiency of the 
Employment Exchange is ability of judgment rather 
than mere clerical expertness. If areas or exchanges 
have to be grouped to justify the engagement of 
sufficiently good men, then whoever is in supreme 
command of such a group should make his personality 
felt in the whole of his district. He should with the 
local sub-manager visit employers and establish a 
personal contact that will save years of playing about 





The Labour Order Form is in coupon form, the 
main section being the order proper to the Exchange, 
which is sent with a coupon attached, which serves 
as an introduction when a candidate is submitted, 
and gives the cross reference. The Exchange insists 
on using also its official introduction card, which has 
to be returned after the interview, but the firm will 
not accept such introduction unless accompanied 
by the firm’s Labour Order Introduction Coupon. 
On this coupon a note is made as follows :— 

“ The applicant must understand that it is a condi- 
tion that we may require him to undergo examination 
by the Works Medical Referee before engagement 
can be confirmed. He must also understand that 
this introduction does not guarantee engagement.” 

The rule as to the medical examination of new 
emp'oyees is only binding as to ex-service men, boys, 
and women, and is applied to only a very limited 
degree in other classes. It may be mentioned here 
that the arrangements for dealing with women 
are different from those for men and boys,to whom 
this article applies. The care of women will be dealt 
with in a later article. 

There is provided on the Labour Order Form a 
coupon authorising examination by the Works 
Medical Referee and fixing a time accordingly. This 
coupon also serves as a temporary gate pass when 
the holder calls again for this purpose, if examination 
cannot be made at once. 

The fourth coupon of which the Labour Order Form 


of Munitions concerning the employment of discharged 
and disabled sailors and soldiers. The circular is 
addressed to firms employed in the manufacture of 
munitions and asks for attention to be given to the 
following points :— 


(1) In the engagement of fresh labour, preference should, in 
all cases, be given to the employment of discharged and disabled 
soldiers and sailors. In this connection I am to eall your 
attention to the facts that in the Instructional Factories and 
Technical Schools under the control of the Ministry of Munitions 
a large number of ex-service men are receiving a training in 
various mechanical operations, which renders them suitable ior 
employment as substitutes for men who are now being called to 
the colours from your employ ; that the Ministry of Pensions, 
in collaboration with the Ministry of Labour, have arrived 
at an agreement with certain representatives of Trade Unions 
and Employers, as a result of which schemes of training disabled 
soldiers as skilled craftsmen have in respect of certain trades 
been elaborated: that the local Employment Exchanges have 
in their possession records of discharged sailors and soldiers 
who are Sane of employment, with details of the disabilities 
from which they are egos E : ; 

(2) In applying to the ae oyment Exchanges for the services 
of discharged sailors and soldiers you should, as far as possible, 
indicate fully the nature of the work on which it is intended that 
they should be employed, and should specifically state the dis- 
abilities which would not incapacitate them from taking up 
the employment in question. 

(3) You should, in all cases where it is posite, specially 
ear-mark for discharged and disabled sailors and soldiers 
certain jobs of a light character, for example, watchmen, time- 
keepers, liftmen, crane-drivers, &c. ° 

he Minister has no reason to believe that the claims of these 
men are regarded otherwise than sympathetically by the vast 
majority of employers, works gers and f : but he is 
anxious that the utmost care should be taken not to emplo 
men known to be suffering from certain disabilities on wor 








is composed is retained for reference by the Works 
Record Office. 


which is beyond their physical capacity. It is equally necessary 
that when the men have been engaged the utmost care should be 
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EMPLOYMENT FORM—FIG. 5. 
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Filled in at Works Record Office when it is proposed to start an applicant, who is then very briefly interviewed by the Works Investigation Officer. In the case of skilled men, the Fore- 


man also interviews, but se’dom exercises this right with regard to other classes of labour. 
in the case of apprentices. Two coupons are provided for the purposes indicated thereon. 


with advisory committees for the same object. 
These suggested district exchange managers might 
therefore, be trained by the Headquarters Staff 
of the Ministry of Labour to be advisers to employers 
on many matters because of their wider field of 
observation, if they use it. It might’even co-operate 
with Home Office Factory Inspectors, though that is 
perhaps hoping for too much co-ordination between 
Government Departments. Supposing then that 
works committees become general, the District 
Exchange managers might ask to be allowed to meet 
them on occasions, and by a really intelligent use of 
such opportunities, they should be able to do a great 
deal towards getting the whole-hearted support of 


‘ labour. Obviously the factory management would be 


represented at such meetings and_ participate in 
the round table discussion on local employment 
questions. Frankness between all parties is a 
particularly vital condition of progress in labour 
matters, but it.is to be feared that want of ability 
to deal with the truth hinders freedom of speech. 

Trade Unions do not whole-heartedly support 
Employment Exchanges, to say the least, and this 
arises out of their natural desire to have their members 
come direct to them to learn of fresh employment, 
but inter-communication’ between Employment 
Exchanges and Trade Union Branches should get over 
this difficulty. 

As previously mentioned when dealing with the 
functions of the Works Investigation Officer, the 
routine by which the Management controls the 
numbers to be engaged is to require each foreman to 
State on a Labour Notification Form the additional 
labour required. This statement, with any other 
matters included on the same form, are referred to 
the Management for approval by the Works Investi- 
gation Officer. The additional labour for any depart- 
ment may be met by transfer from other departments, 
by reinstatement of men previously paid-off on 
account of prolonged sickness or reduction of Jabour, 
or by new men for which individual Labour Orders are 
issued on the Employment Exchange in the manner 
prescribed above.’ 





In the case of ex-service men the record kept of 
medical examination is as follows :— 


Date of Examination. 
Name. 
Class of work proposed. 
Date discharged from Navy or Army. 
Reason given on discharge papers. 
Result of examination: 1 Dondition of 
2 Heart. 
J 3 Other disabilities. 
Suitability for work proposed. 
ee as to alternative work for which applicant is 
suitable. 


wounds. 


If the doctor’s report is unfavourable and the 
alternative work suggested by him is not available, 
the man is told,so, and in all cases so far has quietly 
accepted the decision. It is felt that real good is 
being done in this direction by fitting men to work 
they are fit to carry out, and the men feel that they 
have been given a fair chance. 

The following is a report on ex-service applicants 
for employment during the four months ended 29th 


August, 1918. 
Number Number 
examined. employed. 
6 





1 Loss of part or the whole of a limb 7 (5 with leg 
or limbs. amputated) 
2 Wounds and injuries : 
(A) Head. 2 1 
(B) Trunk. 2 2 
(C) Upper Limbs. 9 7 
(D) Lower Limbs. 23. 21 
3 Affections of nervous system. 15 14 
4 re +” Lungs. 9 8 
5 ‘ ee Heart. 19 ll 
6 Deafness, 3 2 
7 Other conditions: ¢.y. Nephritis. 
Malaria, Neuritis, Hernia., 
Varicose Veins, Gastritis, &c. 32 20 
Totals : 121 92 


Notrs.—Some refused to be examined. Some refused jobs 
offered. No work suitable for some of those ‘‘ not employed.” 
Many had numerous injuries or affections, but only the chief one 
is noted in the above table. 


In this connection it is worth while quoting from a 





circular letter issued in August, 1918, by the Ministry 


Approval by the Works Superintendent follows later, the applicant meantime starting work, except 
Size of form, 5in. x 8in. for card index, with detachable coupons 5in. x 2in. 


taken by those who are responsible for the detailed organisation 
of the workshops to see that this principle is effectively carried 
out. 


The Ministry’s recommendations lack any indi- 
cation of how they are to be carried out, and an added 
value is, therefore, given to the present description, 
in that the results the Ministry are piously hoping for 
have been already achieved. 

The system of Labour Order Forms is, at first 
glance, a trifle elaborate, but efficiency and time 
saved aie greater gains than paper and printing. 
The greatest gain and the primary object of the method 
is to get a better use of man-power. This result.is 
one dependent essentially on the care taken by the 
Employment’ Exchange .to fill each order with true 
judgment. If the candidate submitted is not accept- 
able a new order is issued and the whole procedure 
is repeated. This saves complication and cross 
reference, and is an illustration ‘‘ that the longest way 
round is the shortest way home.” 

When an applicant has been found suitable for 
employment, the requisite particulars are taken down 
on an Employment Form (Fig. 5). Each applicant is 
required to produce the following documents :— 


(1) National Registration Card. 

(2) National Insurance Health Card. 

(3) National Insurance Unemployment Book or Receipt 
(U.I. 40) Form. 

(4) Military Protection Certificate (if any) {If liable to 

(5) Army Medical Classification Card or {mulitary 
Service Discharge Papers. service. 


A check number is provisionally allotted according 
to the department in which employment is proposed. 
In the case of juniors under 16, a birth certificate 
has to be produced before they are allowed to start. 

The applicant with his Employment Card is then 
passed over to the Works Investigation Officer, who 
draws attention to the Works Regulations, including 
the facilities provided and the Works Co-ordination 
Committee arrangements. The applicant is then 
required to sign the Employment Card certifying 
the particulars given to be correct and that he seeks 
employment, subject to the regulations in forge in 
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the works. Two coupons are attached to each Employ- 
ment Card :— 

(1) Preliminary Works Admission Ticket.—Issued 
pending the preparation of the proper Works Admis- 
sion Card after the applicant has actually started work, 
which he does not always do. This coupon serves 
as an introduction and advice to the time office for 
enrolment and preparation of time card. 

(2) Employment Notice to Progress Office.—This 
serves to ensure that each man’s time and work 
shall be booked up for allocation and progress pur- 
poses immediately he starts. 








THE FOKKER SINGLE-SEATER BIPLANE. 

In our issue of May 10th, we briefly described the 
main features of the design of the Fokker single- 
seater fighting triplane. This machine, it may be 
recalled, exhibited several serious structural defects, 
weaknesses and shortcomings, and soon acquired a bad 
reputation for breakages in the air during flight. The 
designer had obviously sought at all costs to reduce 
head resistance and to facilitate manufacturing pro- 
cesses, and had been careless with regard to questions 
of strength and weight. The Fokker single-seater 
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The following are the chief dimensions, &c., of the 
machine :— 
Fokker Single-seater Biplane, Type D7. 

Wings: Span, 29ft. 34in.; chord (upper), 5ft. 2}in.; chord 
(lower), 3ft. ll}in. ; gap, 4ft. 2in. 
Overall length of machine, 22ft. 114in. 

Areas: Upper wings (including ailerons), 140.7 square feet ; 
lower wings, 78.3; one aileron, 5.7; balance area of 
aileron, 0.5; tail plane, 21.1; elevators, 15.2; 
balance area of elevator, 1.1; fin, 2.8: rudder, 5.9. 

Body: Horizontal area, 35.6 square feet ; vertical area, 58.6. 
Plane between wheels, area, 12.4 square feet. 


The actual machine brought down by the British 
was extensively damaged. The following information 
as to weights and. performance is given in a French 
report on a similar machine: 

Weights. 


Fuselage (complete with engine &c.), 1322.2 lb. 

Upper wing (with ailerons) 167.2 lb. ; lower wing, 99 Ib. 
Fin and rudder, 6.6 Ib. ; fixed tail plane, 17.6 Ib. 
Elevators, 9.9 lb. Total weight (empty), 1622.5 Ib. 
Useful load and fuel, 396 Ib. ; 


Performance. 


Altitude. Time of climb. Speed at this height. 
3,281 feet. 4 min. 15 sec. 116.6 m.p-h. 
6,562 ,, 8, 38 414.1 4, 

9,843 ,, 13. 4. » 109.7 

13,124 ,, ae, 4B. 103.5 

16,405 ,, 3B. Fw 94.9 ,, 


Wings.—The extreme*depth of the wing sections 
will be observed from the diagrams given in the general 
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Section of Upper Wing. 





leading edge—see Fig. 1—is of very thin three-ply 
with a deeply serrated edge, the points of which 
finish on the forward main spar. The ribs are made 
of three-ply and are not lightened except by the 
holes cut in them to accommodate the internal 
bracing and aileron control wires. Between the spars 
the ribs are stiffened by means of triangular sectioned 
pieces of wood, two such stiffeners being found on the 
ribs of the upper wing and one on the ribs of the 
lower wing. ‘The trailing edge of the wings is formed 
of wire. Varnish is applied to all the woodwork of 
the wings. The workmanship is stated to be decide ly 
good, and the finish given to the wing framework neat 
and careful. 

As in the Fokker triplane, ailerons are fitted only 
to the upper wing, and are narrow in shape. The 
framework is of welded steel tubing. As usual in 
German practice, the ailerons are balanced and are 
hinged to a false spar situated well behind the rear 
main spar. The aileron control lever is of welded-up 
steel sheet, and otherwise follows British practice in 
so far as it does not work in a horizontal slot ent in 
the rear edge of the wing. 

The struts are all made of stream-line stee! tubing. 
At each side of the body the front spar of the upper 
wing is supported on a tripod of the form shown in 
Fig. 2. The lower ends of the members of these 
tripods are welded directly to the fuselage framework, 
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biplane, apparently the successor of the triplane, 
is of an entirely different design, and presents features 
of very great interest, both from the aerodynamical 
point of view and from that of actual construction. 
An example of this type was brought down on June 
6th, north of Hazebrouck, bya BritishS.E. 5a machine, 
and is described in an official report recently issued 
by the Aircraft Production (Technical) Department. 
The machine, according to the official report, 
shows at many points a distinct divergence from 
accepted German practice and a tendency to follow 
British ideas. This remark applies particularly 
to the undercarriage, the position of the radiators and 
the aileron control levers. On the other hand, there 
are several features which are in contradiction with 
contemporary British practice. Among these may 
be especially mentioned the particularly deep wing 
section adopted, the absence of external wing bracing, 
the steel tubular fuselage construction and the peculiar 
fuselage bracing system. There is nothing, accord- 
ing to the report, preventing the adoption of these 
features by British designers except, perhaps, the 
steel tubular fuselage. Experienced welders, it is 
stated, have expressed the opinion that the enemy 
has.developed the art of welding to a high degree of 
efficiency. The welding on the machine is, in fact, 
so.good that the belief is justified that new methods, 
involving radical changes, have been used. 
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arrangement drawing on this page. There is no 
dihedral angle in either the upper or lower wing and 
both are in one piece. The chords of both wings.are 
set parallel with the centre line of the engine crank 
shaft, or, in other words, the angle of incidence is zero. 

Whereas in the fuselage steel is used throughout, 
even for members which almost universally are 
made of wood—in the wings no steel whatever is 
used except for the strut fittings and similar fixtures. 
In particular, steel compression members are absent 
from the wing structure. 

The spars, as will be gathered from Fig. 1 on page 
283, are formed of top and bottom flanges each con- 
sisting of two laminations joined by thin three-ply 
webs. The es are composed of Scotch pine 
and the webs of birch three-ply, 14 mm. thick.* The 

*In the original report, Figs. 3 and 4, not reproduced here, 
are stated to represent respectively various sections of the upper 
and lower wing spars, drawn toscale. Of the four sections shown 
in Fig. 3, the first pair can be identified as representing the two 
spars in the lower wing at the point at which the wing section 
reproduced herewith in the general arrangement drawing is 
taken. The second pair of sections in Fig. 3, show two spars 
28mm. wide. They are alleged to represent the upper wing 
spars at.the interplane struts. As regards Fig. 4, the sections 
and dimensions are identical with those shown in Fig. 3, the only 
difference between the two figures being that Fig. 4 is engraved 
on a reduced scalo. Further in the body of the-report it is 
stated that the spars are placed approximately 30'em. apart, 
The wing sections herewith reproduced show, however, that in 
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The apex of each tripod is joined to the wing spar by 
the pin connection shown in Fig. 3. The rear spar 
of the upper wing is strutted to the fuselage by « 
single tube on each side of the body, as will be gathered 
from Fig. 2. The lower ends of these two struts rest 
by means of a ball-headed adjusting screw within 
cups welded to the fuselage framework, as shown in 
Fig. 5. The interplane struts, as will be seen from the 
general arrangement, are arranged in the form of an N. 
They are made of steel tubing welded together at the 
ends, and at each of the four points are fixed to the 
wing spars by means of the ball-and-socket type of 
joint shown in Fig. 6. The design of the interplane 
struts is, of course, influenced by the fact that the 
machine is ‘‘ wireless.” 

As already stated, the lower wing is in one piece. 
Its spars are continuous across the underside of the 
body of the machine. The method of attaching the 
spars to the fuselage framework will be understood 
from Figs. 2,4 and 5. To place the wing in position 
the fork-ended tube A—Figs. 2 and 4—is taken down, 
and is replaced after the wing has been fixed by 
means of pins passed through the lugs on it—Fig. 4—- 
and the gussets—Fig. 5—on the fuselage frame. 

Fuselage—The longerons and cross-struts of the 
the upper wing the distance between the spar centre lines | 
63 cm., and in the lower 50 cm. (by calculation) or 52 cm. (by 
seale).—Ep. Tue E. 
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fuselage are of circular sectioned steel tubing, 18 mm. 
to 22 mm. in diameter and 24 gauge thick. The 
bracing wires—see Fig. 16—are connected to the 
fuselage by means of small quadrants of steel tubing 
welded into the corners of the framework. The 
plano wire is simply passed round these quadrants, 
the two ends of each wire being connected by a 
turnbuckle. This method of bracing the framework, 
as compared with the ordinary single wire bracing, is 
thought to be a good feature, in that it is probably 
lighter, can be very quickly assembled and necessitates 
only two loops in the wire, instead of four.. Fig. 16 
Incidentally shows how the lifting handles are 
clipped on to the lower longerons. 

The cowling, of aluminium sheets, covers the front 
ot the fuselage on all four sides,.extending on the top 
to the cockpit, and on the underside to a point 
beyond the rear spar of the lower wing. From the 
cock-pit backwards the top of the fuselage is furnished 














with a fairing “of three-ply beneath the fabric. 

Tail.—The fixed tail plane is triangular in plan. 
The balanced elevator, although divided, is made in 
one piece. The vertical fin is triangular in elevation ; 
its foremost point is situated an inch or two to the 
port side of the centre line of the machine, presumably 
to provide a force to balance the tendency of the 
machine to turn to the left during flight, by reason of 
the slip stream. The framework of the tail members 
is throughout of circular steel tubing. The tail plane 
is set at an angle of incidence of about 3} deg. This 
angle is not adjustable, but the tail plane is fixed to 
the fuselage by three bolts in such a way that by 
using longer bolts and washers the angle could. be 
varied. 

The tail skid—Fig. 8—is of wood, and is balanced 
at a point about one-third of its length from the 
lower end. The shock-absorbing arrangement consis ts 
of two helical steel springs. 
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Undercarriage.—In the undercarriage the designer 
has approached British practice by making the angle— 
55 deg.—between the limbs of the vees much more 
acute than is usual in enemy machines. The struts 
are of stream-line tubing, measuring 65 mm. by 34 mm. 
by 20 gauge thick. The top ends of the struts are 
attached to the fuselage by means of ball-and-socket 
joints cf the type #lustrated in'Fig. 6. At the lower 
ends the struts are welded, as shown in Fig. 7, to 
slotted boxes within which the axle is free to rise. 
The shock-absorbers are of coiled spring, and are 
wrapped on in the manner indicated in the same 
figure. The bracing of the undercatriage is effected 
by cables attached to lugs of the pattern shown in 
Fig. 16. It is interesting to note that in the crash 
which wrecked the machine described in the feport, 
one of these lugs was torn out with a small piece of 
the strut without any sign of a fracture at the weld. 

A feature of the undercarriage is the provision of a 
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small cambered plane surrounding the axle. This 
auxiliary plane has an area of 12.4 sq. ft. Its spar 
consists of a rectangular sheet aluminium box 
surrounding the axle. 

Engine.—The engine is a 180 horse-power Mercédés 
six-cylinder motor of the type described in our issue 
of May 31st. There are, however, one or two minor 
points of difference, as, for instance, the pistons are 
domed, instead of being flat on top, thus giving a 
higher compression pressure. The engine is supported 
on,two parallel steel tubes 34 mm. in diameter by 
14 gauge thick, provided, as shown in Fig. 10, with 
four pads each for the crank case bolts, and carried 
on a steel tubular structure welded up with the 
fuselage frame. The radiator—Fig. .12—is of the 
motor car type, and is carried on steel tubes forming 
part of the fuselage frame. The top of the radiating 
surface is surmounted by a curved fairing, of which 
the port side is a brass water tank into which the 
filler leads, while the starboard side is merely an 
aluminium covering. The radiator tubes are of brass, 
circular in section, but expanded into hexagons at the 
ends, and there sweated together. Only one shutter 
is provided. When closed, it covers about one-third 
of the radiating surface. It is normally held open by 
means of a spring, and is closed by pulling a small 
cable. 

The petrol and oil are carried in a sheet brass 
tank slung on cross tubes, which are clipped to the 
top longerons in front of the pilot. This tank is 
divided into a main petrol tank containing about 
13} gallons, an auxiliary petrol tank holding some 
7} gallons, and an oil tank carrying 4} gallons. The 
fuel tanks work under air pressure supplied in the 
usual way. 

Controls.—The engine is controlled by a quadrant 
lever—Fig. 14—situated on the pilot’s left. This 
lever is connected to the carburetter throttle valve 
by a tube jin. in diameter and over 4ft. in length. 
The end of this tube is adjustable, as shown. As 
usual, an auxiliary throttle control is provided on the 
main control stick—Fig. 9. This auxiliary control 
lever is of the Bowden type, and is connected to the 
main throttle control lever by twin cables. 

The main control stick—Fig. 9—is provided orily 
with one handle, so as to leave the left hand free to 
operate the auxiliary throttle control. No provision 
is made for locking the elevator control in any given 
position. The usual pushes for operating the guns 
are absent. The interrupter gear is actuated by 
pulling either or both of the levers shown, with the 
thumb resting in the depression at the top of the 
hand-grip. There is no separate arrangement for 
firing both guns together. 

The control stick operates a longitudinal rocking 
shaft at the front end of which two arms—Fig. 11— 
are provided for the attachment of the aileron control 
wires. These wires are crossed as shown, and are led 
to the ailerons over aluminium pulleys on ball beari 
The elevator wires are fixed direct to the control stick, 
one pair above, and the other below the fulcrum. 

The rudder bar—Fig. 13—is a neat and light 
piece of welding. It is not adjustable to suit the 
length of the pilot’s legs, but the pilot’s seat is 
adjustable as to height, and this fact provides the 
necessary allowance to some extent. The seat— 
Fig. 15—is a sheet aluminium bucket with a three-ply 
bottom, and is supported on a steel tubular framework 
attached to the fuselage struts by means of four clips. 


The following schedule of principal weights is of 
considerable technical interest. 


Schedule of Principal Weights. 
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laid over the body and laced up along the centre line 
on the under side. The material is colour printed in 
irregular hexagons. It is doped all over, and in parts 
additional camouflaging colours are applied to it by 
paint on top of the dope. Thus, the top surface of 
the wings is painted a brilliant vermillion, while on 
the underside the fabric is untouched, and shows the 
colour printing. The body in the front portion is 
red, and from the cock-pit to the rear, white. The 
radiator is painted white. The vertical surfaces in 
the tail are also white, and the horizontal surfaces, 
top and bottom, are black. The fabric weighs 
143.6 grams per square metre, the dope 68.1 grams, 
and the paint 92 grams, or a total for the painted 
portions of 303.7 grams per square metre. 








BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 
No Iv.* 
THE CONTROL OF THE RAILWAYS. 


For reasons that were suggested in our last article, 
the inter-relations between the naval and military 
authorities and the railways were in 1896 transferred 
to a body called the Army Railway Council, on which 
there were six railway general managers, a Board of 
Trade inspector of railways, two members of the 
Engineer and Railway Staff Corps, who were not 
railwaymen, two naval representatives and four 
military representatives. The president was the 
Director of Movements. The name was subsegently 
changed to the War Railway Council, and at the time 
of the establishment of the Railway Executive Com- 
mittee and the dissolution of the War Railway Council 
in 1912, the railway members were Messrs. Frank Ree 
(London and North-Western), Frank Potter (Great 
Western), H. A. Walker (London and South-Western); 
C. H. Dent (Great Northern), W. H. Hyde (Great 
Eastern), and David Cooper (Glasgow and South- 
Western). The Board of Trade inspector was Colonel 
Yorke and the two representatives of the Engineer 
and Railway Staff Corps were Sir John Wolfe Barry 
and Mr. Charles Hawkshaw. 

The duties of the Council in time of peace were 
(1) generally to advise the Secretary of State for War 
on matters relating to military rail transport; (2) 
to draw up, in conjunction with the different railway 
companies concerned, and on the basis of data to be 
supplied to the Council by the War-office, a detailed 
scheme for the movement of troops on mobilisation ; 
(3) to arrange in advance as to the composition of the 
trains which would be required for any such move- 
ment; (4) to detérmine the nature of the data to be 
asked for from the railway companies and to prepare 
the necessary regulations and instructions in regard 
to the said troop movements ; (5) to draw up rules 
for the organisation of a body of railway staff officers, 
who, located at railway stations to be selected by the 
Council, would act there as intermediaries between 
the railway officials and the troops ; and (6) to confer 
with the different railway companies as to the pro- 
vision of such extra sidings, loading platforms, ramps, 
barriers, &c., as might be necessary to facilitate 
military transport and to decide on the best means by 
which the provision thereof could be arranged. 

The duties of the Council in the event of mobilis- 
ation or of some other national emergency were to 
(1) advise the Secretary of State for War in regard to 
matters relating to the movement of troops by rail, 
and (2) to act as a medium of communication between 
the War-office and the railway companies, making 
all necessary arrangements in connection with such 
movements. 

The Council was also to deal with such questions 
as the guarding of railway lines, the equipment of 
armoured trains and the provision of ambulance 
trains. 

In order to appreciate subsequent events it is now 
necessary to enter the field of international politics. 
Passing over the Anglo-French agreement of 1904, 
in which Great Britain recognised France’s special 
interests in Morocco, the visit in 1905 of the Kaiser 
to Tangiers, and the dismissal of M. Delcassé and the 
Algeciras Conference of 1906, we come to the spring 
of 1911, when further trouble over Morocco was 
threatened and Germany sent the Panther and the 
Berlin to Agadir, in July. That year was one of strikes 
—coal strikes, dock strikes, and, finally, the railway 
strike. On July 27th, Mr. Asquith, the head of the 








Ibs. oz. 
Upper wing, complete with ailerons, pulleys, bracing 
wires, fabric and strut fittings .. .. ... .. .. 156 0 
Lower wing—no ailerons fitted—complete with strut 
fittings and fabric . . me Wpir tise tae pes kaw ak aS ae 
N strut between wings .; .. 2. .. «2 2 ee 6 9 
Straight strut, between fuselage and trailing spar of 
Ba hee STR ee The ae ae ae 2 8 
Aileron frame, with hinge clips, without fabric .. 4 8 
Rudder frame, with hinge clips, without fabric .. 411 
Fin frame, without fabric wie i gek: Sek ip. oe 114 
Tail pee FP in one piece—without fabric .. 12 6 
Elevators—complete in one piece—without fabric ll 2 
Radiator, empty Mp. wal dem Spit oy tee 48 0 
Underearriage strut,each, .. .. .. .. .. 210 
Undercarriage axle, with shock absorber bobbins 18 2 
Bobbin, each .. .. eT eT ee ries Se 07 
Shock absorber, each ail tne, bbd wily SMaiee es Cee 3.9 
Undercarriage—complete—without whec!s and tires 
and without plane, but including strute .. .. .. 29 4 
Aluminium tube, forming rear spar of undercarriage ” 
plane SoM sé ee EER ESS Sa Rae eel. pe ts 
Wheel, without tireandtube.. .. .. .. .. .. Jl 8 
Tire and tube Ps a ee a he ee ae Ve 9 4 
oS ene Cae ee eee a er 115 
Fabric, per square foot, with dope pes ee eee Tes 0 1 
Bottom plane compression rib Pow be eck” Ba SS 0 15 
Bottom plane ordinaryrib .. .. .. .. .. .. 0 11 
Top plane ordinary rib, at centre of plane .. .. .. 1 0 
Bracket, with bolts, attaching top plane to fuselage 
struts a ee LOS ef ee eT ee 111 
Main spar, top plane, including fillets for ribs, per foot 
runincentre.. .. ° 1 12 


Owing to tapering ends the average wei ht per foot of 
the spars will be slightly less that thie figure. 
Miscellaneous.—The armament consists of two 
fixed Spandau guns firing through the propeller path 
in the usual way. The ammunition magazines and 
chutes are made of sheet aluminium. The whole of 
the gun mechanism is within easy reach of the pilot. 
The fabric employed is of coarse flax, coarser and 
less highly calendered than usual, and considerably 
cheavier. On the fuselage the fabric covering is not 


attached to the longerons in any way, but is simply 


then Government, had intimated that Great Britain 
would support France in any dispute, and Mr. Balfour, 
the leader of the Opposition, had promised his support. 
This would seem to have eased the political situation, 
as “conversations *’ passed between France and 
Germany. All was apparently going well when, on 
August 17th, the railway strike was recognised as 
inevitable, and on that day “a certain renewal of 
uneasiness was reported from Berlin, and the following 
day it was announced that the negotiations had been 
suspended for a fortnight, as the German Foreign 
Minister had somewhat suddenly revived demands 
which were supposed to have been abandoned. On 
the strike becoming an accomplished fact the military 
were employed in guarding the railways and keeping 
order, and it was the serious situation that was thus 








* No. Il]. appeared September 27th. 
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created that led to the Government, through Mr. Lloyd 
George, to persuade the companies to give way over 
the question of meeting the representatives of the 
men’s unions and to the companies’ consent to co go, 
The strike, it will be remembered, was called oft and 
Germany soon after showed a more accommodating 
spirit. 

P The question of the strike has nothing to do with the 
present subject, but the attitude taken up by Germany 
had, and as the latter had associations with the strike 
we thought it might be of interest to mention the fact, 
A fact actually connected with the control of British 
railways in time of war is that Colonel (now Brigadier. 
General) John Seely was then the Under-Secretary of 
State for War, and on August Ist, 1911, he held a 
meeting with the general managers of the Great 
Central, Great Northern, Great Western, London and 
North-Western, London and South-Western, and 
Midland Railways, to consider the provision of means 
for the feeding of London in the event of war. These 
gentlemen undertook to develop schemes towards 
this end, but in their work it was made manifest 
that there was a possibility of various interests 
clashing, i.e., the conveyance of food from Liverpool 
might interfere with the transport of naval coal from 
South Wales to the North-East Coast. 

The result was the establishment of a Board 
on Communications, which was composed of the 
above-named six general managers, with repre- 
sentatives of the Admiralty, War-office, Board of 
Trade, Home-office, and Treasury. The chairman of 
the Board of Communications was Major-General 
Sir J. 8S. Cowans, the Quartermaster-General, and it 
was the duty of the Board to thrash out problems 
where interests conflicted. 

In October, 1912, the Committee on National Defence 
recommended that a committee be formed whose 
duty it should be to put into effect the control of the 
railways in the event of the Act of 1871 coming into 
operation, and on November 5th, 1912, a meeting, 
presided over by Mr. Sydney (now Lord) Buxton, 
the President of the Board of Trade, was held at his 
office, which led to the formation of the Railway 
Executive Committee, consisting of the general 
managers of the London and North-Western, Great 
Western, Midland, North-Eastern, London and South- 
Western, Great Northern and Great Central Railways. 
A couple of months later, Mr. (now Major) Gilbert 5. 
Szlumper was made the secretary. The acting 
chairman was Mr. (later Sir) Frank Ree, and on his 
death in February, 1914, he was succeeded by Mr. 
(now Sir) Herbert A. Walker ; the nominal chairman 
is the President of the Board of Trade. The War 
Railway Council then ceased to exist, but the Board 
of Communications remained. 

The Railway Executive Committee has been en- 
larged from time to time and now, in addition to 
Sir Herbert Walker, consists of : 

Sir John Aspinall, general manager, Lancashire 
and Yorkshire Railway. 

Sir Alexander Kaye Butterworth, general manager, 
North-Eastern Railway. 

Mr. Charles H. Dent, general manager, Great 
Northern Railway. 

Sir Francis H. Dent, general manager, South- 
Eastern and Chatham Railway. 

Sir Sam Fay, general manager, Great Central 
Railway. 

Sir William Forbes, general manager, London, 
Brighton, and South Coast Railway. 

Sir Guy Granet, general manager, Midland Railway. 

Mr. Donald A. Matheson; general manager, Cale- 
donian Railway. 

Mr. Frank Potter. general manager, Great Western 
Railway. 

Mr. H. W. Thornton, general manager and chief 
engineer, Great Eastern Railway. 

Sir Robert Turnbull, director, London and North- 
Western Railway. 

Mr. Arthur. Watson, assistant general manager, 
Lancashire and Yorkshire Railway. 

Sir Herbert A. Walker, K.C.B., is the general 
manager of the London and South-Western Railway. 
and Major Szlumper was his assistant. 

At the time war broke out Mr. (now Sir Guy) 
Calthrop, who had been appointed to succeed Sir 
Frank Ree as general manager of the London and 
North-Western Railway, had not returned to this 
country from South America, and Sir Robert Turnbull 
was the acting general manager, and sat as such 
on the committee. In view of his unrivalled 
knowledge of railway working, Sir Robert was re- 
quested to continue to be a member after Mr. Calthrop 
had joined. This he consented to do, greatly, it may 
be remarked, to the national benefit, especially as, 
later, Mr. Calthrop was made Controller of Coal Mines 
and left the committee. Moreover, Mr. I. T. 
Williams, the acting general manager,. London and 
North-Western Railway, also holds the office of chief 
goods manager, and felt that he had enough respons!- 
bility. Sir John (then Mr.) Aspinall was in Germany 
when war broke out and was made a prisoner of war. 
Mr. Arthur Watson, the passenger superintendent, 
and, now, also the assistant general manager, of the 
Lancashire and Yorkshire Railway, was asked to act 
for him. Mr. Watson’s services, probably owing to 
his engineering training, were also of very great value, 
and he, too, has been retained onjthe committee. 
Mr. H. W. Thornton, the general : and chief 





manager 
engineer of the Great Eastern Railway, who has 
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retained his American citizenship, was co-opted a 
member, but when the United States entered the war 
he was made a full member. Whilst Sir Guy Granet 
is engaged on a special work for the Government, 
Mr. Frank Tatlow, assistant general manager, Mid- 
land Railway, acts for him. 

The Irish railways were not at first taken over. 
They retained their separate identity until January 
Ist, 1917, when they passed under the control of the 
State, administered through an Irish Railway Execu- 
tive Committee, in which, however, we are not at 
this time interested. 








REINFORCED CONCRETE PONTOONS. 





Tue following particulars of the ferro-concrete pontoons 
for ferry berths Nos. 6 and 7 at Circular Quay, Sydney, 
New South Wales, will doubtless be of interest. One of 
the pontoons has a length overall of 110ft., a maximum 
preadth of 67ft. 7in., and a depth of 7ft. 9in. The 
thickness of the bottom, sides and deck is 5in., while that 
of the bulkheads is 4in. The pontoon is divided up into 
forty-four water-tight comipartments. The total quantity 
of concrete employed in the structure was 342 cubic yards, 
and the amount of steel reinforcement used was 43 tons. 
The displacement of the pontoon when launched was 
625 tons, while the displacement when it was completed 
with sheds, ramps, &c., was 783 tons. The reinforcement 
of the bottom is double, and consists of an upper and lower 
mesh, The upper is formed of gin. diameter rods arranged 
at 3in. centres longitudinally, with fin. diameter transverse 
rods at 3in. centres. The lower consists of jin. diameter 
rods laid longitudinally at 6in. centres, with jin. diameter 
transverse rods at 6in. centres. The two meshes are 
connected by No. 6 gauge wire stirrups spaced at 6in. 
centres and bound with tie wire to the rods. The 
reinforcement of the sides and ends is also double mesh, 
the inner mesh consisting of gin. vertical rods at 3in. centres 
with fin. diameter rods at 3in. centres placed horizontally 
while the outer mesh is made up of fin. diameter vertical 
rods placed at 6in. centres, and }in. diameter rods at 
éin. centres. Both meshes tied together at 6in. centres 
with No. 6 gauge wire. The bulkhead reinforcement 
consists of a double mesh with }in. diameter rods spaced 
at 3in. centres vertically and 6in. horizontally with 
stirrups at 6in. centres. The deck reinforcement consists 
of a double mesh made up of jin. diameter rods at 6in. 
centres both ways, tied together with stirrups at 6in. 
centres. . 

The girders in the bottom and deck, both longitudinal 
and transverse, are 12in. by 10in., and are reinforced with 
jin. and jin. diameter rods spaced in a circle, and spirally 
wound with No. 6 gauge wire. The posts at the inter- 
section of the bulkheads are l0in. by 10in., and are 
reinforced with }4in. diameter rods placed in a circle, with 
their ends fixed to the girders of the deck and bottom. 
They also are spirally wound with No. 6 gauge wire. 
The side posts are reinforced with jin. diameter and }in. 
diameter rods fastened to the deck and bottom girders 
by stirrups jin. diameter. The gunwale girder is reinforced 
with lin. diameter and }in. diameter rods, with }in. 
diameter stirrups arranged at 6in. centres. 

The concrete for the bottom and sides was composed of 
4 parts jin. gauge blue metal shivers, 24 parts sand, ! 





REPAIRING PRACTURED STEAM CYLINDERS. 


Some interesting repairs to fractured steam engine 
cylinders were recently effected by Barimar, Limited, of 10, 
Poland-street, Oxford-street, London, W.1. The cylinders 
in question formed parts of a set of triple-expansion marine 
engines belonging to an 8000-ton vessel, the weight of the 














DAMAGED LOW-PRESSURE 


cylinders alone being some 30 tons. All three cylinders— 
high, intermediate and low—were fractured much in the 
same manner, and the nature of the damage may be 
gauged by the accompanying engraving, which represents 
the low-pressure cylinder. We understand that the com- 
bined length of all the fractures amounted to some 
14ft. 6in., the thickness of the metal averaging 3in. 

Two skilled welders were engaged for five days in 
carrying out the necessary repairs, using during the 
operation 21,000 cubic feet of acetylene and 30,000 cubic 
feet of oxygen. Messrs. Barimar lay stress on the 


Central Hall, Westminster, London, next month. The 
exhibition will be opened, by ticket only, on Monday, 
October 7th, and to the general public, admission free, on 
and after Tuesday, October 8th. It will remain open until 
October 22nd, after which it will be shown in Manchester 
and other leading provincial centres of population. The 
object of the exhibition is to illustrate the facts ting 
the more important of the so-called “ Key ”’ or ‘ Pivotal ”’ 





MARINE ENGINE CYLINDER 


industries recommended for special treatment by the 
Government Committee on Industrial and Commercial 
Policy after the war. The Exhibition is being very care- 
fully thought out, and the Committee has secured the 
active co-operation and assistance of the most important 
firms interested in the industries concerned, many of 
which have generously contributed valuable exhibits 
and expert information. The Exhibition will also include 
a very remarkable and indeed unique collection of photo- 
graphs and diagrams. All interested are invited to 





communicate with Mr. Edward J. Duveen, chairman of 
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REINFORCED CONCRETE PONTOON OR FERRY BERTHS AT SYDNEY N.S.W 


and 1} parts Portland cement, and for the bulkheads 
and deck, 4 parts of jin. blue metal shivers, 2} parts sand, 
and 1 part cement. 

A second pontoon of similar construction has the 
following dimensions :—Length overall, 124ft.; beam, 
44ft.; depth, 9ft. The concrete used in the construction 
of the bottom and sides was composed of jin. blue metal 
shivers 2 parts, pea gravel 2 parts, sand 2} parts, cement | 
1} parts. } 

Two views of one of the pontoons before its launch | 
are given herewith. 








REFERRING to e*-nomic problems after the war, The 
Tron Age says buyimg and selling are not ‘inhuman, and 
for a thousand years the nations which fought the Huns 
in the Great War should be happy to serve each other and 
shun the old enemies; 


fact that the repairs, which were duly approved by Lloyd’s 
officials, cost but an insignificant sum as compared with 
that which complete renewal would have involved, besides 
being effected in a few days instead of taking the six 
months or so which would have been required for making 
new cylinders, during which period, of course, the vessel 
would have been useless. 








AN EXHIBITION OF “KEY” INDUSTRIES. 





Mr. H. J. Macxinpsr, chairman of the Tariff Reform 
League, desires. to draw attention to the fact that,"by 
permission of the Ministry of Munitions, an Exhibition of 
new British and “Key” Industries, organised by the 
Industrial Section of the League, will be held at the 


the Industrial Section, Tariff Reform League, 7, Victoria- 
street, London, 8.W. 1. 








ENGINEERING IN BRAZIL. 


THE Government, through the Department of Overseas 
Trade, is, we are informed, embarking upon another 
investigation abroad ; this time it has agreed to share the 
cost to the extent of one half with the British Engineers’ 
Association of an investigation into the prospects for the 
engineering industry in Brazil. .The investigator, whose 
name will be announced very shortly, will spend probably 
twelve months in Brazil, and his reports will cover the 
whole field open to engineering enterprise. In carrying 
out this investigation we understand that the Council of 
the Association is not animated by any hostility towards 








the merchants and other existing channels through which 








286 





engineering business has hitherto been carried on. It is 
desirous solely of obtaining for its members information 
of the requirements of the Brazilian market, the openings 
for engineering plant and machinery, and particulars of 
the methods of doing business most likely to suit possible 
purchasers and users. It will be open to members who 
receive these reports to do business in any way they like. 
Some members of the association are already established 
in Brazil with branch houses, others already do business 
through the merchanting and importing houses. There- 
fore one result of this investigation shoulc be to make 
manufacturers more willing to adapt their products and 
methods to local interests, and in this way this investiga- 
tion should make it easier for merchants to supply the 
Brazilian demands from British sources. ° 








MORE CONCRETE SEA-GOING BARGES 
LAUNCHED. 


On Saturday, September 2lst, two of the large fleet of 
1000-ton reinforced concrete barges now being built in 
many yards for the Director-General of Merchant Ship- 
building, were launched at Barnstaple and Barrow-in- 
Furness. Several others are in an advanced stage and 
further launches will quickly follow. These barges have 
been built to the Admiralty design and specification, and 
will be classified by Lloyd’s Registry. Their principal 
dimensions are: 187ft. 6in. long over all, 3lft. 6in. beam 
at deck to keel. They include three roomy holds, quarters 
for captain and crew, and other necessary accommodation 
for steam boiler, pumps, coal and stores. The lines are 
similar to those adopted in ordinary shipbuilding, and the 
barges resemble steel vessels in outward appearance, the 
chief difference being the lighter hue of the concrete. 
The barge launched at Barnstaple was commenced little 
more than four months ago, and is the first vessel turned 
out by the shipyard branch of the British Construction 
Company, one of several firms working on the Mouchel- 
Hennebique system. The launch which took place at 
Barrow-in-Furness was that of the first 1009-ton barge, 
completed by the Ferro-Concrete Ship Construction Co., 
Limited. In this yard numerous concrete ships of different 
types are being built on the Mouchel-Hennebique system, 
including sea-going barges and steam tugs to the designand 
specification of the Controller-General of Merchant Ship- 
building, and cargo steamships for private ownership. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE LAWS OF HUMANITY. 


Srr.— When I read the second leader in Tae ENcINEER last 
Saturday I was moved to sit down and write a few notes which 
I herewith enclose. They are just an attempt to indicate the 
origins of our present social disturbances. Sometimes tracing 
back origins is a first step towards a cure. We want a second 
Mazzini to preach “ Duties.” I was glad to see that you dared 
to whisper the word “* Eugenics.” and such things as the laws of 
human behaviour. The world in general is as shy as a rabbit of 
this sort of thing. Let us hope engineers are superior to this! 

Strikes and profiteering have their origin in the same human 
trait ; the desire to make the best of one’s self, to take oppor- 
tunity by the hand. Whether the characteristic is good or bad, 
social or anti-social, depends, like all other human actions, un the 
degree in which it is exercised. Virtue is a mean ; manliness 
holds excess and defect in control. Hoarding, or the holding of 
@ certain amount of wealth as food, can seldom have found itself 
in the company of the vices before the present war. 

Sectiona! struggles are a disaster to a community ; they ‘are 
the parallel of Metchnikoff’s “disharmonies” in the body 
physical. To see how the disharmony in the social state arises 
it is necessary to lo-k backward. Barcly four hundred years 
ago—in the time of Elizabeth—the population of this country 
was but one-tenth of its present value, and a town of 1500-2000 
inhabitants was one of considerable importance ; also it was in 
mary ways more isolated than at present. Within such a com- 
munity the individual was not lost; he was an entity, not a 
statistical mean. The balance of life in such a community was 
comparatively easy to grasp. The essential value of one citizen 
to another was fairly obvious. Disaster to the tanner, the 
miller, the parson, the merchant, was disaster te the community. 
The strength of the village lay m its citizens, not in its streets, 
its buildings, or evon in the glories of a common sewer. 

Life is a moving equipoise, statie conditions death.’ The 
particuler slope along which humanity travelled at this period 
was a rapid increase of population. Continuous increase of 
population means pressure on individual effort to maintain life. 
Insistent personal need, except in times of crisis, is a 
greater force than social need. For this reason the grouping of the 
individua! within the community underwent a change ; those 
whose means of earning a living were similar being drawn 
together for mutual help. That is to say, society changed from 
being a body composed of individuals, who, by diversity of 
interest were bound together as a social unit, into one where the 
individual was replaced by a group, each of which, while forming 
part of the community, held its own internal welfare in the fore- 
ground. Still, though relegated to the background for lack of 
poignancy of interest, the existence of the group was dependent 
on the community. 

The phenomena we are now observing in social unrest and 
strikes is the concomitant of the intense integration of group 
interest to the neglect of that of the whole. The reason being 
that increase in the welfare of one group by a successful strike is 
immediate and elating, and suggests the idea that similar 
strategy may be advantageously adopted by every group in turn. 
Nationa! life thus becomes the arena for a struggle for the most 
advantageous position within the community. There is little 
regard to the fact that the position involves unsurpassing 
responsibility to the nation, but for which the group could not 
eontinue to exist, for the energy which should be devoted to the 
whole community is diverted to smaller interests, 

So far has the influence of strikes gone towards subordinating 
the welfare of the nation to that of a section that, whilst wages 
are at & maximum, it has been necessary to subsidise foodstuffs. 
The parallel to such a condition is the fungus which grows and 
thrives on the oak till, sapped, the tree falls, bringing down both 
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in irretrievable ruin. Is it possible to convey conviction of the 
seriousness of the position to the minds of the people in general ? 
Can the energies of the people be turned from developing group 
welfare to consideration of the Whole structure, of which each 
group is but a part ? Fortunately, the disaster of these strikes 
painfully forces on us two or three conclusions. The first is that 
the substitution of State control for private ownership does not 
bear out the promise of enthusiasts who pressed it as a solution 
for unrest. The second is that collective bargaining is quite 
discredited, because agreements are not regarded as binding, as 
they would be between individuals whose appeal against infrac- 
tion would be decided by law : whereas when contracted with the 
Staté they are made by one party whose power is derived from 
&@ majority of votes, the malcontents being voters. The third 
is that they reduce the “ recognition of the unions ” to a farce, 
for the recognised union loses control, if, though just, its 
decision does not coincide with the wishes or expectations of 
those it represents. These are great points and are hard to 
learn for those whose enthusiasm had led them to see therein a 
solution of labour problems. But for the nation it is well to 
have the illusions shattered, if only to avoid the like in the future. 

Another great lesson to be learned is that these schemes con- 
tained in them talk only of the rights of citizens and not duties. 
Until it is recognised that the privileges of being « citizen in a 
great Empire carries corresponding duties, no permanent solu- 
tion can be had. 

: W. A. 
Wolverhampton, September 26th. 


HIGH PRESSURE STEAM. 


Str,—I thank “CC. R. K ” for his letter on page 242, for he 
unconsciously proves that it is impossible to settle the 
saturated v superlieated steam controversy unlesy we first scrap 
the term “saturated steam,’’ scrap the accepted theory of 
thermodynamics, and scrap the accepted steam tables. 
~ C. R. K.” says that wet steam is saturated steam. Why, then, 
when making calculations, does he accept the saturated steam 
tables as applying to that which exists when no water and no 
superheat is present ? 

T agree with *‘ C. R. K.” that, if the accepted theory of thermo- 
dynamics is the truth, then superheating is “ the hugest impos- 
ture ever perpetrated in the annals of steam engineering.”” The 
truth is, however, that it is the accepted theory ot thermo- 
dynamics, which is the hugest imposture ever innocently per- 
petrated in the annals of steam engineering. Those who 
developed the accepted theory of thermodynamics were misled 
by Regnault. 

When developing the accepted theory of thermodynamics, 
every value stated in the steam tables was accepted as applying 
to that which exists when absolutely no water and absolutely 
no superheat is present. This is the truth. The stated total 
heat values at above atmospheric pressure apply to mixtures of 
steam and water, the quantity of water increasing as the pressure 
increases. The stated total heat values at below atmospheric 
pressure apply to superheated steam, the superheat increasing as 
the pressure decreases. The stated latent heat values at above 
atmospheric pressure apply to mixtures of steam and water, the 
water increasing as the pressure increases. The stated latent 
heat values at below atmospheric pressure are not latent heat. 
The stated volume values at above 25 Ib. als. apply ‘to super- 
heated steam, the superheat increasing as the pressure increases, 
The stated volume values at below 24 Ib. abs. apply to mixtures 
of steam and water, the quantity of water increasing as the 
pressure decreases. Every one of the values given by my two 
formulas applies to that which exists when absolutely no 
water and absolutely no superheat is present—that is, to steam. 

“CC. R. K.” says we must be willing to learn. I return the 
compliment. “ C. R. K.” must be willing to learn by reading 
the articles on the latent heat in steam which appeared in THE 
EncIneEe on July 6th, 13th, and 21st, 1917, and June 21st, 
1918. 

“C. R. K.” is doing steam practice a service by pointing out 
that some of the old wet steam locomotives gave better results 
than modern superheated steam locomotives, but the same thing 
has been pointed out in regard to modern and old pumping 
engines and mill engines when only wet steam was used. We 
must therefore all join together in trying to find the explanation. 
I am confident that my two formulas supply the keys which will 
unlock this closed door. 

Mr. Booth says that superheated steam has no thermody- 
namical value, but this is only true if every value stated in the 
accepted steam tables applies to that which exists When abso- 
lutely no water and absolutely no superheat is present. If my 
values are accepted superheated steam has a thermodynamical 
value. Mr. Booth says that saturated steam is steam saturated 
with heat. When the term was first used it meant steam 
saturated with water, in the same way as air can be saturated 
with water. Will“ C. R. K.” and Mr. Booth kindly say definitely 
what they accept as superheat. 

Frank B. ASPINALL. 


Blackheath, September 27th. 





Str,—I was very glad to see that C. L. K’s. letter has been 
answered in such a masterly fashion by Mr.° Booth and Mr. 
Riekie. Superheat seems to be the pet aversion of C. L. K., 
and his letter is nothing more than a diatribe against its use, 
and in my opinion expresses that form of energy that gives heat, 
but not light. The innuendo that anyone expected superheat 
to provide power is quite gratuitous. On the other hand, the 
economic value of superheat has been known to engineers since 
the days of Trevithick—the biggest obstacle in the path of its 
application having hitherto been the difficulty of providing a 
lubricant which would withstand high temperature. Mr. Riekie 
puts the matter in a nutshell, when he speaks of the part played 
by superheating as conservation of heat. 

A. J, BREWER, 
London, E.C., September 30th. 


PATENT LAW REFORM. 


“We ought to have the same Patent Laws as 
America. We ought also to have an Empire Patent. 
With all the overseas representatives here, this could 
easily be arranged.’—Vide Sir Robert Hadfield, Rart., 
in morning Press, September 26th, 1918. 


Srr,—On once more returning to this subject, might ] ask 
your support in impressing upon the deputation which is to 
wait on the President of the Board of Trade almost directly, 
to make the above suggestions its principal text, when there 
is a possibility of some practical good being accomplished. 

In addition, a comprehensive and sound report by the 





Institution of Electrical Engineers has been accepted by the 
Conference as forming the basis for the criticism of the proposeq 
two new Bills coming before Parliament. The report justiy 
points out by inference that patents are granted to awarg 
inventors, and that they should not he subject to conditions 
which simply amounts to the legalisation of robbery. 

The requirement of compulsory working is, of course, not 
a modern requirement at all. I believe it is found in Letters 
Patent granted in the reign of Charles [., if not earlier, The 
philosophy of the subject is at least as old as the French 
Revolution, but surely by this time we ought to have got a long 
way from that! The whole doctrine is, however, in my humble 
judgment, based on a fallacy. It is enough to point out that 
when the Act of 1907 was passed, Mr. Lloyd George and otherg 
exulted over the circumstance that Germans were going to be 
compelled to put up factories in Great Britain. In actual fact, 
the Act did not have anything like the effect that it was allegeq 
to have. The point is, however, that in so far as the Act may 
have led to the establishment of factories by Germans in this 
country, it simply led to the introduction of a number of very 
highly undesirable people. It will probably take us a long time 
to eliminate the undesirable element for which we have to thank 
the Act of 1907, Do we want to compel the Germans to come 
over here? If we do, then let us have compulsory working, or, 
for that matter, compulsory immigration. If we do not want 
them, then for Heaven’s sake don’t invite them. 

As regards the present obnoxious renewal fees, these ought 
in any case to be materially reduced ; but, beyond all that, 
there is no provision in the proposed Bill for the establishment 
of an official search through prior literature other than British 
Patent Specifications, which, of course, after all, leaves any 
so-called official search a mere farce. 

What, I wonder, in all conscience, is the matter with the 
American Patent System? Under it, these objections are 
eliminated ; there are no renewal fees, no compulsory working, 
but no patent is granted unless it can stand a world’s search ; 
in comparison, the existing American system has stood the test 
of nearly a century, has encouraged invention, and has been 
eminently successful, and possibly its only objection is that it 
is anything but German! In the same period of time, we, in 
Britain, have had numerous Patent Acts, mostly on German 
lines, and not one of them has been worth a cent so far as the 
encouragement of invention and progress is concerned, as the 
report of the Electrical Institution for the guidance of the 
deputation and the Board of Trade clearly shows. 

I therefore continue to be in full agreement with Sir Robert 
Hadfield in advocating the adoption of similar Patent Laws as 
the United States under a British Empire Patent System, and 
in abjuring anything approaching German lines or procedure. 

James Kerru. 


Leigh-on-Sea, September 27th. 


THREE-CYLINDER LOCOMOTIVES. 


Str,—-Referring to your comment on my letter in your last 
week's issue, may I point out that no one has in the present 
correspondence questioned the advantages of a three-cylinder 
over a two-cylinder locomotive. The improved torque, better 
bslancing, and smaller horizontal disturbances, will easily account 
for a better performance, which, however, might have been 
better still in the case under discussion. The question now in 
dispute is whether the particular arrangement of the three 
cylinders introduced on the Great Northern Railway engine is 
a good one, worthy, as yon hold, of congratulation and perpetua- 
tion, or, as some of your correspondents consider, a bad one, to 
be criticised and avoided in future if minimum internal disturb- 
ancés and maximum efficiency are to be obtained. 

Your quotation of M. Demoulin would have been more 
interesting had you shown whether the writer refers to inside 
or outside cylinders, and what he understands by a “ slight 
inclination ”—-‘‘ inclinaison assez faible.”” Possibly he would 
not so consider an angle of 1 in 8. Further, it may be remarked 
that M. Demoulin refers to the inclination “ necessary,’’ by 
which I suppose he means unavoidable. 

In the present instance, as Mr. Holcroft has pointed out in 
his letter in your issue of August 2nd, it would have heen 
possible to make the outside cylinders horizontal and driving on 
to the third axle. The inclination of the outside cylinders 
appears indeed to be as unnecessary as it is bad. 

I observe that while you refer to these as ‘‘ vexed " questions, 
you state that “‘ all locomotive men are aware of the advantages 
of horizontal cylinders,” and I therefore suggest that if anything 
be now wanting to complete the cage against the Great Northern 
Railway cylinder arrangement, it may be supplied by an account 
from you of the advantages of horizontal cylinders, known, as 
you admit, to all locomotive men, but, nevertheless, ingeniously 
avoided in the Great Northern Railway engine. 

Really, Sir, it seems to me that on the main issue we are 
rapidly approaching agreement ! 

Locv., M.LM.E. 


October Ist. 








EDUCATIONAL INTELLIGENCE. 


Tue London County Council offers about 260 trade scholar- 
ships to boys between the ae of 12}.and 16 years whose parents 
are resident in London. The scholarships provide free education 
—with maintenance grants ranging from £6 to £15 a year—for 
one, two. or, in certain cases, three years at trade schools 
approved by the Council. The instruction provided at these 
schools is designed to enable boys on leaving school to take up 
either apprenticeships or employment in skilled trades. In- 
struction is given in motor body building, the engineering and 
allied trades, building trades, furniture and woodwork trades, 
book production, silversmithing, photo-engraving and photo- 
process work, professional cookery—to train boys as chefs—and 
professional waiting—to train boys as waiters. Application 
forms (T. 2/258) and full particulars of the scholarships may be 
obtained from the Education Officer (T. 2), London County 
Council Education Offices, Victoria Embankment, W.C. 2, to 
whom all applications must be forwarded not later than Saturday, 
October 12th, 1918. 


A course of six lectures on ‘‘ The Scientific Problem: of 
Radiotelegraphy ” will be delivered by Professor .'. A. Fleming, 
M.A., D.Se., F.R.S., University Professor of Electrical Engincer- 
ing, at University College, Gower-street, W.C., on Wednes- 
days at 5 p.m., beginning October 30th, 1918. The course Is 
open both to members and non-members of the University. 
Fee : £1 lls. 6d. Application for tickets of admission should be 
made to the undersigned, Walter W. Seton, M.A., D.Lit., 
University College, London (Gower-street, W.C. 1). 
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RAILWAY MATTERS. 





A COMMITTEE of the Air Brake Association has been 
co-operating with the Fuel Conservation section of the 
United States Railroad Administration, and finds that 
deiects in continuousvair brake equipment leads -to a 
waste of six million tons of fuel a year. This, at 2.50 dols. 
per ton, means 15 million dols. a year. 


By providing the signal maintainers and their assistants 
with motor trollies, whereby they were able the more 
quickly to get over the line, the Chicago, Rock Island and 
Pacifie Railroad has heen able to extend the districts of 
these men, and to, consequently, reduce the number of 
men. This has resulted in a saving of 23,700 dols. a year. 


A STATEMENT issued by the Canadian Board of Railroad 
Commissioners tells that the increases in wages authorised 
amounts to 50,616,226 dols., and further awards will 
probably bring this sum up to 70,546,260 dols. The 
railway statistics for 1917 showed the freight earnings to 
be 215,245,256 dols., which, if the freight rates were, as in 
the United States, increased by 25 per-eent. would bring 
in 53,811,314 dols. only. 


Tax regional director for the southern territory of the 
United States Railroad Administration has found it 
necessary to issue a warning as to the damage done to 
equipment and consignments by careless shunting. The 
number of cars damaged during shunting increased from 
7625 in the week ended May 4th to 15,625 for the week 
ended June Ist. Much of this was said to be due to excess 
of zeal on the part of the men who were anxious to deal 
expeditiously with the traffic. 


An Order has been made by the Boar@ of Trade 
empowering local fuel overseers to commandeer trucks of 
coal that may arrive at stations consigned to private 
consumers, and to use the coal in the public interest. 
The effect of this is that where there is a shortage of coal 
in any particular district and where truckloads of coal are 
in transit to well-to-do people in that district, the loca) 
fuel overseer may seize such truckloads of coal and 
distribute them to meet the needs of the neighbourhood. 


* Mart packets now leaving Holyhead and Kingstown in 
the early morning and in the evening are to sail, after 
October, at such times that their voyages may, as far as 
possible, be begun and completed in daylight. As a conse- 
quence of these alterations the night mail from London 
will reach Dublin between 10 and 11 a.m., and the night 
mail from Dublin will reach London between 2 and 3a.m., 
the train services being altered to suit. There will be 
no alteration in the sailing of the day mail packets, nor 
in the corresponding trains. 


Tae death is announced of Mr. C. A. Goodnow, vice- 
president of the Chicago, Milwaukee and St. Paul, who has 
been responsible for the details of the electrification of that 
line batween Harlowton and Avery—-440 miles—and that, 
now approaching completion, between Othello and the 
Pacific Coast—nearly 200 miles. Mr. Goodnow was the 
means of introducing the electrical train staff into the 
United States, and its use_on the piece of single track 
where the Chicago, Milwaukee and St. Paul Railroad 
crosses the Missi-sippi at Savanna (III). 

In the annual report of the general manager of the 
Bristol Docks to the city corporation, reference is made to 
the fact that out of 52 steamers running regularly in sixteen 
services before the war there were only nineteen boats in 
seven services, and it is observed that the necessity of 
relieving the railways of the great burden of this additional 
subsidised traffic which has been thrown upon them has 
now been recognised ; the Railway Executive Committee 
has taken powers to refuse rail transport for traffic which 
should be sent by water, and the Ministry of Shipping has 
arranged to supply tonnage ror it. It is hoped that this 
will restore some of the coastwise trade during the current 
year. 

AccorpING to the Board of Trade returns the exports 
of railway materials for the first eight months of the present 
year were as follows, the corresponding figures for 1917 


being added in_ brackets :—Locomotives, £900,987 
(£1,093,854); rails, £381,104 (£479,846); carriages, 
£443,423 (£123,595); wagons, £210,166 (£315,440) ; 


wheels and axles, £247,650 (£97,033); tires and axles, 
£402,760 (£368,920) ; chairs and metal sleepers, £88,397 


(£60,458); miscellaneous permanent way, £418,356 
(£331,686); total permanent way material, £895,530 
(£875,865). The weight of the rails exported was 20,899 


tons (28,014 tons),and of the chairs and sleepers 5610 
tons (4593 tons). 


A FEW weeks ago there was a collision on the London 
and North-Western Railway, at Tebay, which blocked both 
the main lines for eight hours, and led, as related in this 
column of our issue of August 30th, to the passenger traffic 
being diverted vid the Carlisle and Settle section of the 
Midland Railway, the Lancashire and Yorkshire between 
Hellifield and Pleasington, and over the L. and N.W. 
and L. and Y. Joint Line, through Chorley to Wigan. 
We now learn that in addition several freight trains were 
diverted between Carnforth and Carlisle over the Furness 
and Maryport and Carlisle systems. The latter route 
is used every Sunday for some important trains in order 
to relieve the Lancaster and Carlisle line,and enable the 
congestion that has accumulated during the week to be 
cleared off on Sunday. : 


Iv-this column of our issue of August 23rd, reference | p' 


was made to the change made in the standard head lights 
on engines, whereby the use of three lamps had been 
eliminated, two being now the maximum, and economy 
thus effected. There is one more ‘direction in which 
economy could be achieved, and that is in the use of side 
lamps on passenger trains. There used to be three lamps 
on the last vehicle of all trains ; one on the rear of the body 
of the coach, the tail lamp to tell the signalman that the 
train was complete—if the tail lamp was missing he was 
to assume that some vehicles had become detached and 
was to take action accordingly. On each side was a lamp, 
known as the sid» lamps, which told the driver his train 
was complete. The use of continuous automatic brakes 
on passenger trains has rendered side lamps unnecessary 
except on gocds trains, and most companies have abandoned 
their use. The Great Western Company, however, still 
retains them. 
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Tr is estimated that while there is available for develop- 
ment from water power in Great Britain 10.9 horse-power 
per a mile of area, only 0.91 horse-power is actually 
used. 

THE United States have recently established a War 
Finance Corporation, with a capital. of £100,000,000, 
to be held by the Government. This institution has been 
created primarily to assist in war finance, but it may be 
continued after the war in order to assist trade. 


A_FRENCH report on new anti-friction metals includes 
trials of alloys consisting chiefly of aluminium, cadmium, 
magnesium, and especially of zinc. Such alloys were 
designed to reduce as far as possible the use of copper, tin, 
lead, and antimony, and the most satisfactory results are 
stated to have been given by a compound of 63.3 per 
cent. of zine, 21.3 per cent. of tin, 12 per cent. of lead, 
and 3.3 per cent. of copper. 

THE addition of strontium to copper for making copper 
castings is said to result in the production of an alloy which 
is harder than the ordinary copper casting, and one from 
which all dissolved gases are eliminated, causing the cast- 
ings to be free from blow-holes. A small amount of 
strontium is recommended, and it is claimed that as long as 
the content is kept low the electrical conductivity of the 
copper is not materially changed. 


It appears from a statement made at the offices of the 
Paper Controller that an addition of 10 per cent. has now 
been made to the country’s paper supplies by the use not 
only of waste paper, but of home-grown timber, straw, 
and reeds, in the making of pulp. It is hoped that in 
time improved methods of making paper from native 
materials may be devised. So far they have,net proved 
the most economical form of production. 


Tse Dutch Legislative Chamber has under.consideration 
a draft measure to provide money to test, under practical 
conditions, a process, invented by Herr Aarts, for 
extracting metals directly from their ores. This is 
known as the ferro-carbonite process. The invention, 
if it can prove its claim, is a great advance on the present 
blast-furnace method. Among other advantages it will 
save two-thirds of the coal now used in the blast-furnaces. 


Tue outstanding fact about natural supplies of water- 
power is that their efficient and economic development 
depends upon the acquisition of extensive data, involving 
prolonged and laborious observation, says Mr. Brysson 
Cunningham in Nature. It is not sufficient to take a 
few gauge readings, or to record variations in level over 
several months, or a year or two. If the investigation 
is to be of real practical value it miust extend over a long 
series of years. And herein lies the difficulty of dealing, 
instanter, with a situation which by long neglect has been 
allowed. to become acute. Not until hydrometric studies 
have completely determined the range of conditions from 
maximum flood to minimum flow can the design of head- 
works be safely taken in hand. So, even if observations 
be commenced to-morrow, a lengthy interval of time, as 
things are reckoned in these rapid days, must elapse 
before they are complete enough for action to be taken 
on them. 

AT a recent meeting of the Paris Academy of Sciences, 
M. Chopin described apparatus for the measurement 
of chimney losses and the elements constituting these 
losses. Starting with the approximate formula giving 
the heat carried away by flue-gases as directly proportional 
to the difference of temperature between the outside air 
and the flue, and inversely proportional to the percentage 
of carbon dioxide by volume, an apparatus is described 
which reads off directly the percentage of heat lost. The 
temperature difference is measured by a thermo-couple 
in the usual way, and for the other factor use is made of 
the change in electrical resistance of a solution of caustic 
soda caused by the absorption of carbon dioxide and the 
production of sodium carbonate. Each of the factors is 
thus reduced to a galvanometer reading, and the point of 
intersection of the two galvanometer needles is read off 
on a series of curves plotting the percentage heat loss. 
The apparatus in its present form is not automatic. 


TuE Department of Scientific and Industrial Research 
has recently published a memorandum on cutting lubri- 
cants and cooling liquids, in which it states that the 
mineral oils, which are best suited to be used as cutting 
lubricants, either alone or mixed with animal or vegetable 
oil are mineral oils, preferably of pale colour, of low 
viscosity, ranging from 100 seconds to 200 seconds Red- 
wood at 100 deg. F. The lower viscosity oils may be 
used for high-speed conditions and oils with higher viscosity 
may be used for slow-speed conditions. Of the animal 
oils used either alone or in admixture, tinged lard oil 
containing as much as 10 to 15 per cent. of free fatty 
acid is’ most frequently employed. Prime lard oil ‘is 
almost free from acid; it is much more expensive than 
tinged lard oil, but is less inclined to gum under severe 
conditions—heavy cut and high speed. Lard oil congeals 
in cold weather, so that, Wherever possible, a mixture of 
lard oil and low cold test mineral oil is to be preferred on 
account of greater fluidity in the cold. 


A NOVEL electric heating system hag. been installed at a 
school in Baden, the arrangements being such as to enable 
the heat to be stored up during the night, when the gene- 
rating station is lightly loaded, and’ te-be used for heating 
in the daytime, says the Electrical Review. The 
installation utilises the existing hot-water system and 
radiators. A water container of about 15,000 litres 
capacity, surrounded with an effective heat insulation, is 
used for heating the water. Inside this container electric 
resistances are built that raise the temperature of the water 
to 110 deg. Cent. during the night. The hot water can be 
circulated through the system of pipes, its speed being 
regulated by a valve. The quantity of water in the 
reservoir is sufficient to keep up the circulation of hot 
water all day long without switching on the current. 
Provision against over-heating is afforded by a thermostat. 
The supply is taken from a 2000-volt network, and the 
voltage is transformed down to 220 volts. The total 
power taken is 100 to 120 kilowatts. The advantgge of 
the system consists in storing heat at a time wh®n the 


energy is cheap, and thus using a portion of the water power 
that is usually run to waste at night time. 
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MISCELLANEA. 





Ir may interest our readers, says the Scientific American, 
to learn that the Vienna tramway conductresses are 
dressed from head to foot, including their boots, in paper. 


Ir has been announced during the present week that 
direct wireless communication between this country and 
Australia has been successfully effected on the Marconi 
principle. The distance covered is between 12,000 and 
13,000 miles. 


THE announcement is made by the Minister of Munitions 
that the control price of aluminium ingots of 98-99 per 
cent. purity will be reduced, as from the lst January, 1919, 
from £225 per ton to £200 per ton, carriage paid to con- 
sumers’ works. The price of remelted aluminium scrap 
and swart ingots will remain as at present. 


A SEPARATE department for disabled sailors and soldiers 
has been established in each Employment Exchange, 
and a special exchange to act as a Clearing House and deal 
with difficult cases was opened at 6, Catherine-street, 
Strand, W.C. 2, on August 9th, 1918, on which date the 
Ministry of Labour ceased its connection with the special 
Exchange for Discharged Sailors and Soldiers. 


A CommirTtTe£xE of the National Association of Purchasing 
Agents has fixed as the standard size for catalogues for 
purchasing agents 7hin. by 10in., these being the oblong 
dimensions which will cut with least waste from 32in. by 
44in. paper. Steps are being taken to get all manufacturers 
to adopt this size, so that catalogues may become more 
accessible, and thus fulfil' their function of selling goods. 


TuE rapid extension in India during the last few years 
of the use”’of machinery in connection with agriculture 
and irrigation, has created a steadily growing demand for 
modern machinery suitable to local conditions, and, has 
also created a demand for expert engineering knowledge. 
The prospects for British engineering firms, according to - 
Mr. W. M. Schutte, Agricultural Engineer to the Govern- 
ment of Bombay, are excellent, as agriculture in India 
promises to make great strides after the war, especially 
in mechanical cultivation. 


Tue Key Industries Exhibition which has been organised 
by the Industrial Section of the Tariff Reform League, 
with the sanction of the Ministry of Munitions, will be 
opened on Monday, October 7th, by the Right Hon. J. 
Austen Chamberlain, at the Central Hall, Westmimster, 
London, 8.W. 1. This exhibition will, it is claimed by the 
promoters, be one of the most remarkable ever held, and 
will indicate to what extent national industrial expansion 
is possible through the establishment in this country of 
certain vital key industries. Its object is purely educa- 
tional, and the exhibits have been’ strictly confined to 
products capable of illustrating the factors of the more 
important key industries. 


A NEw organisation, to be called ‘‘ The Salters’ Institute 
of Industrial Chemistry,” and for the present established 
it the Salters’ Hall, St. Swithin’s-lane, E.C., has been 
founded by the Salters’ Company. The first business will 
be the appointment of a director, who must possess an 
axceptional knowledge of scientific and industrial chemistry. 
This director will make arrangements between manufac- 
turers and students and universities for the investigation 
of any particular problems requiring research, and give 
practical advice and information to those who are, or 
intend to become, industrial chemists, and especially to 
men whose careers have been interrupted or affected by 
naval, military, or national service. 


Ar the instance of the Ministry of Industry, Commerce, 
and Labour, a decree, says the Italian correspondent of 
The Times, has been issued giving sanction to the principle 
of profit-sharing between masters and men. Many 
industrial undertakings have formed a special reserve fund, 
after paying the limited dividends now allowed. The 
decree establishes that one-third of such reserve must be 
invested in State securities. The rest may form a special 
joint capital and labour distribution fund. No particular 
system is laid down, but the principle is established that 
the relations between capital and labour should be regulated 
on the base of fair sharing of profits, and power is given to 
individual undertakings to take measures for putting 
their profit-sharing systems into practice, each proposal 
being submitted to the Ministry for approval. 


THe German Government, according to the German 
leather trade Press, is offering prizes for the solution of 
the following three problems :—(1) A method of sub- 
stituting, for the currying and dressing of leather, cod oil 
and other fish oils, as those oils are almost unobtainable. 
(2) A substitute for chrome salts for the production of 
leather of the nature of chrome-tanned leather; also a 
substitute for the production of leather by means of other 
mineral salts, or mineral salts combined with vegetable 
material which will produce a leather similar to combina 
tion tanned leather. (3) A method that can be used 
during the war that will result in a saving of vegetable 
tanning material without affecting the quality of the 
leather so produced. A first prize of 20,000 marks, ‘and a 
second prize of 5000 marks are offered in these cases. 
The offer of these prizes is believed to be the first clear 
indication that Germans are suffering from a lack of fish 
oils and grease for stuffing leather, and from a shortage 
of chrome salts and of vegetable tanning materials. 


THE Controller of Machine Tools has issued a circular to 
the trade stating that although the demand for machine 
tools for urgent war work renders it impossible to make or 
deliver machines for post-war requirements, it has been 
decided to permit the manufacturers to take orders for 
non-war work upon condition that its manufacture is not 
proceeded with until the sanction of the Department is 
obtained. It will not be necessary for manufacturers to 
submit these orders to the Department for approval, but 
it is possible that the, conditions may alter to such an 
extent that the Department will see its way to grant 
certificates of priority in respect of certain tools which are 
urgently required by contractors to enable them to give 
employment to the maximum number of workpeople 
immediately after the termination of hostilities. Until 
such general permission can be given manufacturers are 
permitted to manufacture machines only to satisfy definite 





orders approved by the Department or to carry out manu- 
facturing programmes which have been approved by it 
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THE MANUFACTURE OF RADIATORS BY THE 


ASSOCIATED EQUIPMENT COMPANY, Lp. 


(For description see page 292) 
































1. GAUGING LENGTH OVER GILLS 


2. COMPRESSED-AIR TEST 
3. ASSEMBLING TUBES IN BOTTOM PLATE 4. ATTACHMENT OF TOP PLATE 
5. SOLDERING TUBES TO PLATES ; 6. TESTING CENTRAL PORTION COMPLETE 
7. BOLTING UP TOP AND BOTTOM TANKS 


8. FINAL PRESSURE TEST 
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SUBSCRIPTIONS. 


THE ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations: or it can, if preferred, be 


supplie d direct from the office on the following terms (paid in 
advance 
Half-yearly (including double number) £1 3s. 6d. 
Yearly (including two double numbers) £2 7s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THE ENGINEER and 
accompanied by letter of advice to the Publisher. 


THIN PAPER COPIES. THICK PAPER COPIES. 
7s. 


Half-yearly . 4s. 9d. Half-yearly Od. 
Yearly £2 9s. 6d. Yearly see ‘2 Ids. Of. 
(The difference to cover extra postage.) 


Canadian Subseriptions :— 


Thin paper edition £2 5s. Od. per annum. 
Thick ,, os £2 9s. 6d. me 
ADVERTISEMENTS. 


The charge for Situations Open and Wanted Advertisements of 
four lines and under is four Pace lings, and one shilling per line for 
each additional line up one inch, Vhen an advertise- 
ment measures an inch ay more the charge is twelve shillings 
perinch. The rates for all other classes of Advertisements, other than 
those mentioned above, are included in ‘‘ THE ENGINEER Directory,” 
which is sent post free on application. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Serial Advertisers can alter the text and illustrations as desired, 
subject to the approval of the Proprietors of THE ENGINEER. Alter- 
nate Advertisements will inserted with all practical regularity 
but regularity cannot be guaranteed in any such case. All except 
weekly advertisements are taken sul-ject to this condition. 


Advertisements cannot be inserted unless delivered before Five o’clock 
on Thursday evening, and in conssquence of the necessity for going 
to press early with a portion of the edition, ALTERATIONS to 
standing advertisements should arrive not later than Ten o’clock on 
Monday morning in each week. 

Letters relating to Advertisements and the Publishing Department of the 


Payer are to be addressed to the Publisher, Mr. Sydney White ; all 
other letters to he addressed to the Editor of THE ENGINEFR. 


. Postal Address, 3%, Norfolk-street, Strand, W.C. 2. 
Teleg. Address, *“ Engineer Newspaper. Estrand. London.’’ 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICES. 


With this week’s number is issued as a Supplement a Two- 
page Engraving showing Erection of Motor Lorries at the works 
of the A ted E t Company, Limited. Every copy 
as issued by the Publisher includes a copy of this Suprlement, 
and subscribers are requested to notify the fact should they not 
receive tt. 








*,* If any Subscriber abroad should receive Tor ENGINEER in an 
* imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office, 











(Pr recraneeencan ies eae tL UNTER a enn = 2 meme 
CONTENTS. 

THE SAeEEER, | October heed aos PAGE 
SEPTEMBER . oe | be eee 
LABOUR ADMINISTRATION. No. III. -. 28 
THE FOKKER SINGLE-SEATER BIPLANR. Illustrated. 2e2 
Baitish RAILWAYS UNDER War CONDITIONS. No. 284 
REINFORCED CONCRETE PONTOONS. (Illustrated.) 285 
REPAIRING FRACTU RED STEAM CYLINDERS. (llustrated.) zo. 
AN EXHIBITION OF “KEY” INDUSTRIES... saree. 
ENGINEERING IN’ BRAZIL <0. Sat ce 
Mork CONCRRTB SEA-GOING BARGRS LAUNCHED .. Sie: i-2 ce 


LETTERS TO THE EpITOR— 
The Laws of Humanity 
High Pressure Steam 
Patent-Law Retorm Sah 
Three-cvlinder Locomotives 
EDUCATIONAL a 
RAILWAY MATTERS ~ .. 
NOTES AND en 
MISCELLANEA ; 
LEADING ARTICLFS— — 
Mr. Rowntree on Human Needs .. 
The Railway Executive Committee 
UANTITY Propu CTION IN LORRY BUILDING. 





* dilustrated.) 


BITUARY— ™ 

Henry Dyer 291 
LONDON ARMY TROOPS COMPANIES VOLUNTEER ENGINEERS 291 
THE WEAR OF TRAMWAY —* TIRES. ee - b% 292 
MIDDLESBROUGH ROADS... 293 


PROVINCIAL LETTERS 
The —— _ Staffordshire 


Lancashire . 293 
Sheffield 204 
North of England 295 
Scotlan 295 
Wales and Adjoining Counties” 295 
TRE GERMAN LIGHT CRUISER GRAUDENZ 206 


ForTHOOMING ENGAGEMENTS 

BRITISH PATENT SPECIFICATIONS. (lilustrated. . 
THE AOQUISITION OF PATENT RIGHTS .. .. 
PERSONAL AND BUSINESS ANNOUNCEMENTS .. ret 
TWo-PAGR ST pt ae —FRECTION OF MOTOR LORRIFS AT 
« WORKS OF THR ASsOrIATRD ROVIPMENT COMPANY, LIMITED: 








THE ENGINEER 


TO ConPRRne TS 


vam oar it necessary to inform 


corr e ne — by pe 

i insertion in _ Ep eee boy in all pg win ve 
rge envelope, leyibly directed writer to himself, a n 
v that onions received by us may be Forwarded to their Setantion. 

No notice can he taken of communications which do not comply with 
these instructions, 

GP All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied ty the name and address of the writer, 
not necessarily for iHention, but as a &@ proof of yood faith. No notice 
whaterer can he taken of 4 

OP We cannot undertake to return drawinys or manuscripts : we must 

therefore request correspondents to keep copies. 


THE ENGINEER 


WP Inorder to avoid trouble and conf 
that Pete rn acest 

















OCTOBER 4, 1918. 





Mr. Rowntree on Human Needs. 


Tue old philanthropists knew nothing about 
science ; their sympathies made them distrust it, 
their religious views made them fear it.. They saw 
round them poverty and misery, and sought to relieve 
them ; they beheld lame dogs whimpering at styles, 
and helped them over by simple and direct means. 
We are changing all that. Those who thanked God 
for sending poverty into the world to exercise the 
charitable instincts of the virtuous are no longer 
tolerated. Charity, in the sense of eleemosynary 
acts, is repugnant even to the poorest in the land. 
They demand a share of the world’s bounties, not as 
gift, but as a right ; they regard charity as an insult 
to free men, and the sympathy of philanthropists as 
an impertinence. They will, indeed, still take from 
the rich, but only through the intermediation 
of the State, for the State alone may make doles to 
the poor without degrading them. This new attitude 
has led to a new philosophy. Men endeavour to find 
out by scientific methods how much their brothers 
need to keep body and soul together and to live in 
that state of decency which will not shock the feelings 
of others, and according to these needs they. adjust 
earnings. Itis with a little volume that is inspired 
with this philosophy that we desire to deal. Many 
of our readers must have seen it on bookstalls and in 
libraries, and they may safely be advised to spend a 
few shillings on its purchase. It is called the “‘ Human 
Needs of Labour,” and its author is that. admitted 
authority on such matters, Mr. Seebohm Rowntree. 

The ground it covers is not new ground to those 
who have given any attention to the subject. Mr. 
Rowntree begins by estimating the number of persons 
in the average workman’s family ; he arrives by an 
interesting chain of reasoning at the figure five, a 
figure which has been in use for many a long day. 
He then discusses-the amount of proteins and the 
number of. calories that must be provided per week 
for men, women and children to keep them in health 
and vigour. From the examination of - numerous 
statistics he concludes that the grown man must 
receive 115 grammes of proteins per week, and that 
his food must generate 3500 calories. The next step 
is obvious ; it is to devise a weekly menu that will give 
these grammes and calories. The last step is to 
estimate the cost of that menu. Thus far the argu- 
ment is based on the science of feeding. But food is 
but part of human needs. Men, women and children 
must also be clothed and housed. There is some 
science of clothing; there is very little of housing, 
and opinions, and what evidence there is, have to fill 
the gaps. “Housing, of course, we take in its wide 
sense, to include heating and lighting. Finally, 
something has to be allowed for recreation, travelling, 
and so on. Adding together all these items, Mr. 
Rowntree arrives at the conclusion that on the post- 
war value of money a family man to live decently 
must receive 44s. per week, and that the single 
woman—of whom he shows that only a very small 
percentage have any dependents—25s. per week. 
The estimate for the woman is much easier than the 
estimate for the man. Ninety per cent. of the women 
of the land marry.and share the -men’s earnings. 
Only a few per cent. contribute even in part to the 
support of others. . The estimate for the man is very 
difficult. Mr. Rowntree asserts that it is practically 
impossible to adjust men’s wages to the number of 
dependents. He therefore assumes that they must 
be paid at a flat rate, and, whether they are single or 
married, have many children or few, all must get the 
same forty-four shillings a week. He recognises, we 
think, that the whole system of basing wages on 
necessities is undermined by this inherent weakness ; 
to some men the scientific minimum is riches, to others 
it is still poverty. He suggests; indeed; that a State 
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subsidy might put matters straight. Moreover—as 
we have no doubt the women will hasten to point out 
—it is not equitable to them. The woman requires, 
according to the teachings of science, 20 per cent. less 
calories and grammes of proteins than the man"does. 
To put the two on an equality, the single man should 
receive no more than 31s. 3d. to her 25s, But, 
furthermore, it is clear that if men receive a flat 
minimum rate of 44s. the country will be paying many 
men more money than they really need, and thus 
hindering its industries by increasing the wages bill. 
If we are going to be scientific at all, we must be 
scientific all the way. If we are going to base 
minimum wages on the minimum needs, then we 
must vary the wages according to the number of 
dependents. It. is illogical to make some rich in 
order that we may just save others from poverty. 
Mr. Rowntree glances at a possible -line of adjust- 
ment, the abatement of taxes according to the 
number of children, but he does not follow it up ; it 
does not appeal to him ;. he likes the simpler plan 
better. ; 

These considerations, to say nothing of others, lead 
us to distrust the principle of the minimum wage 
based_on the scientific estimate of human needs. 
It seems to us to move in the wrong direction. ._ To 
establish an unnecessarily high minimum wage is to 
handicap industry. That is- bad enough, but worse 
follows. The high minimum increases the cost of 
commodities, and the minimum which is just sufficient 
for to-day is too little for to-morrow. Thus wages keep 
mounting by a vicious ascent. Hence the minimum is 
fundamentally bad. Mr. Rowntree, indeed, attacks the 
problem from the wrong direction. We no more want 
a minimum than we want a maximum wage ; what 
we do want, if anything,- isa: maximum ‘price for. the 
essential commodities of life. Ifthe maximum prices 
of proteins and calories, of clothing and housing could 
be fixed, there would be no “scientific” grounds for 
rises of wages ; they would rise, as they should do, in 
consonance with output, but they would: not rise 
simply because men could not live on less. | Put quite 
broadly, the: minimum wage has a bad tendency—it 
tends to decrease the purchasing power of money by 
increasing the cost of commodities ; on the other hand, 
fixing the maximum price for the necessities of life 
has the opposite effect. It checks any compulsory 
increase of costs, and would, as the manufacturing 
price of commodities fell by the development of 
improvements, lead to increase in the value of the 
sovereign. Mr. Rowntree will reply that a minimum 
wage would still be needed. We are inclined to 
think that it would not ; but in any case the minimum 
could not rise, whereas it might fall. We are not 
concerned here with the problems of fixing maximum 
prices for proteins and calories—they are, we believe, 
not insoluble. Our object is to insist that it is 
only by consistently looking in the right direction 
that we can hope to move along the right path ; if we 
look in the wrong direction we are likely enough to go 
wrong. One further remark in conclusion. Experi- 
ence in America, no less than in this country, has 
shown incontestably that the average workman does 
not want high wages. Even now, when he has the 
opportunity to make them, he does not take it. He 
makes in three or four days per week enough for his 
needs and idles the remainder. That is a hopelessly 
bad condition, yet if we establish a flat minimum, 
which is enough for the needs of the majority, and 
more than enough for a large number, we cannot 
expect men to work their best ; many will idle because 
they are content with less ; none will exert themselves 
greatly because whatever happens they must get 
enough. As in other branches of work pay must 
follow endeavour and be proportional to it. 


The Railway Executive Committee. 


In the series of articles on “ British Railways under 
War Conditions ” now running through our pages we 
give in the present issue an account of the origin of 
what has probably been the most successful of all 
war administrations—the Railway Executive Com- 
mittee. The importance of railways in warfare 
has long been recognised, their value having been 
made manifest in the American Civil War of over 
fifty years ago, and still more in the Franco-Prussian 
War of 1870, the South African War of 1899-1902, 
and in other campaigns in which this and other 
countries have been engaged. In passing, it may be 
remarked that the necessity of railways, if they are 
to be efficiently used, being well organised was 
painfully revealed in the Spanish-American War of 
1898, as the American railway system then broke 
down under a strain for which it was unprepared. As 
long ago as 1871 the need for placing British railways 
in the hands of the military authorities was recognised, 
and powers, on which the present control is based, 
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for so doing were obtained in—of all curious places 
in the world—the Cardwell Act for the Abolition of 
Purchase in the Army. Having secured those powers 
the matter was apparently allowed to rest. Beyond 
the fact that the construction and operation of rail- 
ways formed part of the duties allotted to the Engineer 
and Railway Volunteer Staff Corps no serious 
attention was paid to the question of the use of our 
railways in the event of hostilities until the formation 
of the Army Railway Council in the late ‘nineties. 
The Agadir incident of August, 1911, stirred up the 
dry bones and caused Captain (now Brigadier-General) 
John Seely to see that some definite plans were 
necessary. The action he then took, with the co- 
operation of Mr. Sydney (now Lord) Buxton, led 
eventually to the formation of the Railway Executive 
Committee. 

The Railway Executive Committee was thus part 
of the scheme for National Defence, and its duties 
were all thought out prior to the war, but have greatly 
increased as hostilities have continued; they are 
all based, however, on the original scheme of placing 
the railways in the possession of the State, whilst 
allowing them to be operated by the companies. Each 
company has retained its individuality, and to the 
public there has been no change in its relations with 
the railways. Nor, in fact, has there been any such 
modification in railway working as would suggest 
any serious departure from that obtaining before the 
war. - Saving, perhaps, the adoption of the “com- 
mon-user of railway-owned wagons” we cannot 
think of any outward sign of the railways being under 
one control. The direction of the Railway Executive 
Committee is, however, to be found in many features 
of operation and administration, but they are not 
visible to the general public. The co-ordination 
that secures the prompt movement of troops, supplies, 
munitions, &c., is not seen or recognised, but it is 
there. And the same observation applies to other 
work done in common by the companies. Such 
things as the restricted train services, increased fares, 
withdrawal of restaurant cars, advance in the price 
of season-tickets, &c., the traveller accepts as from 
the company he deals with. In matters like these 
the Committee acts for the Government, and has 
to do much that is disagreeable and to bear the brunt 
of any public displeasure. It has, for example, as the 
representative of the Government, met the leaders 
of the men on the subject of war wages, and in this 
connection it is safe to suggest that it was the assur- 
ance of the Committee that the railways were willing 
to stand the consequences that strengthened the back 
of the Government last week, and caused it to 
refuse to re-open the settlement made with the men’s 
representatives. 

Not once since the outbreak of hostilities have the 
railways failed. For this fact credit, it must be ad- 
mitted, should, in part, be given to the men, of whom, 
let us remember with thankfulness, only about one per 
cent. struck work last week. The railways are carry- 
ing more passengers than before the war, and, inde- 
pendently of work for the Government, more freight 
traffic than at any time in their history. The work 
is being done with less staff and a reduced number of 
locomotives and wagons. How has it been made 
possible ? Not by the control being in the hands of 
the State; as we have already said, this control is 
purely nominal, but by leaving the administration 
of the railways in the hands of the companies, whose 
actions, when co-ordination and co-operation are 
necessary, are determined by men of the highest 
experience, selected from among themselves. Not 
only, too, has the work been done exceedingly well, 
but because all the officers are railway servants, at 
practically no cost to the country. The success of 
the Committee has one disadvantage; some of 
those who know that the railways are controlled by 
the State assume too readily that the success is due 
to this fact. Mr. G. N. Barnes, judging by what he 
said at Glasgow on the 7th ultimo, is, apparently, 
not quite aware of the actual facts. He said on that 
occasion, in response to an inquiry from a constituent, 
that he did not think that anyone would be silly 
enough to suggest handing baek the railways to private 
owners. He would never agree to that course, whether 
he was in the Government or out of it. There must, 
we are sure, be many others who are unconscious 
of the fact that the success that has come to the 
railways is entirely of their own making, and, there- 
fore, a good augury, providing they have the necessary 
financial support, for their return to the status quo 
ante bellum ; it is a success, though, which the Railway 
Executive Committee has brought about, and one 
of the points we want to drive home is that this is 
a body of men of the highest standard in their pro- 
fession who have been left severely alone to manage 
their own business. 
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QUANTITY PRODUCTION IN LORRY BUILDING. 


At a moment when intensive production from 
existing sources of labour and materials in the 
engineering trades is the aim of every management, 
an account of the works and methods employed by 
the Associated Equipment Company in the building 
of three-ton motor lorries will be of interest. The 
present article with accompanying illustrations is 
intended to show the system whereby a works, which 
on the outbreak of the war was only capable of 
building an average of twenty-five chassis each week, 
has now raised its capacity immensely. This feat 
has been made possible, not merely by the provision 
of new buildings and additional plant, but by a 
practical revolution in the manufacturing system. 

The works of the company were originally con- 
structed in 1906. When it was first put.in operation 
the undertaking consisted of one shop only, with an 
area of about 3000 square feet, and about 400 men 
were employed on the overhauling of chassis and 
the manufacture of spare parts. By the year 
1911, the area of the buildings had been increased to 
96,000 feet, and the number of men employed to 
1100. In 1914 the buildings covered 155,000 square 
feet, and the number of hands had increased to 1250 ; 
to-day the area of the buildings and the number of 
employees has been very greatly increased, while the 
output of complete chassis has increased to an im- 
mense extent. 


TRAVELLING ERECTING Foor. 


The secret of the jump in output as compared with 
the additional facilities is the system of progressive 
manufacture which has been adopted, the elimina- 
tion of unnecessary handling and the rigid sub- 
division of the work. The general lay-out of 
the shops does not differ materially from that of 
any well-arranged engineering establishment, but 
a novel feature, certainly in its application to the 
production of the standard War-office 3-ton lorries, 
is the installation of an assembly conveyor, the work 
on which requires only some 45 hands, 20 of whom are 
women, as compared with the 200 who used to be 
employed in the old erecting shop, and which 
at the same time yields the much greater output to 
which reference bas been made. In estimating the 
value of this achievement, it has to be borne in mind 
that with the exception of the Tylor engine, which is 
supplied by the Ministry, the frames, which are 
drawn from various sources, including the United 
States, and 15 per cent. of the gear boxes, which are 
supplied by Messrs. Wrigley, the whole of the chassis 
details are produced in the works. 

The moving platform, which has now been in oper- 
ation for a period of sixteen months, and which is 
illustrated on page 291, was designed in the company’s 
drawing-office, and it is claimed that there is no 
similar platform carrying such a heavy weight in 
existence ; although, as is well known, the same 
principle has been adopted for lighter types of motor 
chassis, notably at the works of the Ford Motor 
Company. The platform is 265ft. 6in. in length 
and travels at the rate of lft. per minute. Various 
methods of operation received consideration ; but 
the choice rested on the endless belt system. The 
moving table, which is 8ft. in width and carries 
chassis, operators’ and tools, consists of a string of 
planks, 6in. wide and 2in. thick, carried by 
two 6in. pitch chains, to the links of which the 
planks are bolted. The chains run on their own 
rollers in channel tracks, carried by wooden beams, 
spanning the pit in which the underside of the belt 
returns. On the return side, the floor runs on rollers 
2ft. apart. Ease of inspection is provided for by 
suitable traps along each side of the travelling floor. 
Automatic lubrication is applied to all chain links 
and return rollers. The driving gear consists of a 
5 horse-power variable speed motor running at 800 
revolutions per minute for a floor speed of lft. 
per minute; but is capable of being speeded up to 
1200 revolutions per minute, giving a floor speed of 
18in. and down to 750 revolutions per minute, repre- 
senting a floor speed of llin. per minute. The 
motor drives the chain sprocket shaft, through*a 
worm and spur reduction gearing, with a reduction of 
4300 to 1. When driving the platform at lft. 
per minute and with @ full load, the power developed 
is only 14 horse-power, and of the above 1 horse- 
power is absorbed by the gearing, leaving only } 
horse-power for hauling the track, the weight of 
which is about 20 tons, this, with the chassis, giving 
@ moving weight of some 40 tons. At the end of the 
platform remote from the driving gear, the chains run 
over an adjustable sprocket shaft with suitable 
arrangement for taking up slack due to chain stretch. 
There has, up to the present time, been no involuntary 
stoppage of the platform, and no stoppage has been 
required except for lubrication purposes. 


MANUFACTURING SYSTEM. 


Before dealing with the sequence of operations 
something should be written as to the general system 
on which the production is arranged. Orders are 
received in batches of 500 or 1000. The drawing- 


office—which, in addition to designing and making 
out ‘the various specifications, keeps the records of 
all chassis turned out—writes out the material 


Copies ef them 





specifications for the whole contract. 
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are issued to the various departments concerned, 
stores, planning, supply and costs. _The stores decide 
what quantities are required to fill the order, having 
regard to stocks on hand, and the works manager and 
production engineer decide what part of the work 
will be done in the shops, and what portion put. out, 
and advise the supply department of the decision, 
Much might be written regarding the details of the 
work, the fact that every works order has its own blue 
print, making a call on the printing room for about 
500 prints a day, while another feature worth notice 
is that the foremen handle no paper, that being the 
business of the bonus cabin clerk. Other points of 
the office system might be elaborated; but the 
purely manufacturing side is of greater interest, 
Nor is there any need to describe the various shops 
in detail, more particularly as some of them are at the 
moment in a transitory stage, and the lay-out is not 
complete. ; 

The tool room has an area of 13,462 square feet, 
and among other work it produces all the broacheg 
used on the drifting machines in the works. The 
gear cutting department may be mentioned, as it is 
a good illustration of dilution, the number of 
woman workers being double that of the male hands, 
The brass shop is another in which girl labour is 
being employed, and a simple method of rough turn. 
ing small bushes now in operation has reduced the 
time on this job from 2} to 1$ minutes. In the 
automatic shop only bar work is done, and as is now 
usual, female labour is extensively employed. The 
planning department is notified as to the total 
quantities of bar work required. and dates when wanted, 
and all orders are in multiples of ten or a hundred. 
The steel stores arrange for the stock of steel and the 
racks by each machine hold enough bar for at. least 
one day’s work. The bonus tickets are arranged as 
far as possible to cover two days’ work. The largest 
departments are the milling and drilling, which 
constitute the new machine shop. and the capstan 
turret, boring and chuck automatic sections, which aro 
in the old machine shop, which at one period was 
practically the whole works. The new lay-out hee 
is not quite completed ; but one part of this section 
has been set apart for the machining and assembling 
of the back axle, by a progressive method. The 
foundry is mainly occupied in the production of 
bronze and aluminium castings used in chassis 
construction. Under normal conditions the out- 
put is from 12 to 14 tons per week; but it has 
been very considerably raised during the war 
period. Two large Tin. cylinder Jar-Ram mould- 
ing machines are conspicuous items of the equip- 
ment here. Girls are employed in core making. 
In the unit assembling shop, a considerable per- 
centage of female labour is utilised. The orders 
received by the foreman are in the form of a speci- 
fication—gear boxes, steering gears, back and front 
axles, change speed gears, and other units are assem- 
bled here. In the testing department new types 
of testing apparatus have been installed. A feature 
of the inspection department is that it is divided into 
a@ number of small view rooms in the machine shops 
and the stores, the only exception being the auto- 
matic shop. Experience with girl viewers, who were 
originally employed for examining small parts, 
having proved satisfactory, it was decided to use this 
class of labour for other work. A number of girls 
were instructed in the use of the micrometer and 
vernier, and in setting up various jobs. This 
experiment has proved quite successful. 


RADIATOR AND DASHBOARD MANUFACTORE. 


In view of the high rate of production on a system, 
which has now stood the test of over a year’s working, 
chief interest naturally centres in the shops already 
arranged for progressive manufacture and assembling, 
the output from which, if there is no delay arising 
from outside deliveries of engines and frames, enables 
the assembly conveyor to work up to its full capacity. 
The radiator shop illustrates in a very striking way 
the character of the change from old to new methods. 
Under the system formerly in vogue here and else- 
where, the various parts making up the radiator 
were given to a skilled workman, who assembled the 
parts and tested the completed unit. The output of 
ten skilled men when allowance was made for Jeaky 
tubes or joints, was not more than fifty radiators 
a week. To-day five skilled men, five semi-skilled 
hands, one boy and eight girls are capable of complet- 
ing a large number of radiators each week. The 
sequence of operations which has enabled this result 
to be achieved is illustrated in the series of engra- 
vings on page 288. The first operation is to ensure 
that the tubes shall be clear of solder and that the 
last gills on the tube are at the correct distance 
from each end. Testing with compressed air under 
water is the next stage; then the assembling of 


the tubes on the bottom tube plate, the pressing into | 


position of the top plate, the bolting of the plate on 
to the trunnion brackets, the expansion of the ends 
of the tubes, the soldering to the plates, clamping 
on the top and bottom of the radiator centre, testing 
the centre with 20 lb. air pressure under water, 
bolting of side brackets in position following removal 
of plates and trunnion brackets, and bolting up of 
top and bottom tanks. The final operation is the 
testing under. water pressure of the complete radiator. 
The whole chain of operations occupies 30 minutes. 

The work in the dashboard shop is another 
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instance of the supersession of old methods. The 
time - honoured plan whereby the dashboard and 
brackets were erected on the chassis, and the fit- 
tings then put on, has given place to a process 
of ussembling tne dashboards complete, ready to be 
dropped in position on any chassis. In the first 
stage all holes are jig drilled ; the dashboard is then 
placed on @ turnover cradle, and bonnet rest, lamp 
brackets, heat shield, ignition switch, oil indicator 
and throttle gear fitted. The bolting to the dash- 
board brackets and the fitting of the footboards is 
done on a bench which represents the chassis frame. 
Yet another example of modern methods in manu- 
facture may be mentioned. Until a comparatively 
recent period, the output of flexible couplings from a 
shop where one skilled man and ten boys were engaged 
in the work, was between 250 and 300 couplings a week. 
Since the change of method eight girls can make an 
output of several hund¥eds a week. The holes are 
first drilled in the rubber disc under a multiple drill, 
discs and washers assembled, rivet holes drilled, iron 
washers countersunk to take rivet heads, rivets are 
pressed into place and closed, and excess material 
removed by a dise grinder. 

Reference should also be made to the electric 
welding plant, and to the well-equipped laboratory, 
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drilling. The frame is dropped on the axle and bolted 
up. By the time the operation is completed, the 
platform is in front of the first unit stores, and the 
gear box, steering gear and selector bracket run out 
and bolted in position. The next unit stores contains 
the engines. This is complete to the last detail, and 
is fitted in conjunction .with pedal gear and front 
cardan shaft. The adjoining store supplies the partly 
assembled chassis with radiator, a 8 l gear, 
silencer, and brake rods. To these follow the dash- 
board, starting gear and footstep and radiator guard, 
while from the succeeding stores come the bonnet and 
the petrol tank. The whole’of the various operations 
are rigidly subdivided, but the thirty minutes 
allowed for each part of the assembly appear to be 
ample and makes allowance for all engine con- 
nections, and the checking of the work at various 
stages. Nor was there any indication of rush 
work. The time occupied on each chassis is about 
34 hours. Each chassis for which the conveyor 
has been designed, having been given oil, petrol 
and water, is driven under its own power to the 
chassis inspection department, where any necessary 
adjustments are made. The chassis is then driven 
to the paint shop where two hands spray it with 
a coat of grey. This job now takes thirty minutes, 
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which carry out much useful work on the mechanical 
and chemical sides. 


Work ON ASSEMBLING FLOOR. 


These are some of the salient features of the general 
organisation as the work by which the feat of assem- 
bling twenty chassis per day has been made possible. 
The movable platform whieh forms the erecting 
shop has been described. To facilitate rapidity of 
output the arrangements for bringing the material 
to the work has been very carefully planned. A 
runway goes along the whole length of the platform, 
and other runways connect it with the frame bay, 
and the various unit stores. At the top of the shop 
a large space is reserved for fitting the wheels to the 
front and back axles. Immediately to the left of this 
alongside the platform is the frame bay and on 
the same side are the spring stores, as well as 
the foreman’s office, which commands a view down 
the whole length of the platform. On the right-hand 
side of the conveyor are the various unit stores for 
gear boxes, engines, pedal shaft gear, steering columns, 
radiators and petrol tanks, the units being arranged 
in the sequence in which they are required in the 
erecting. 

At intervals of about half-an-hour, a front axle 
and a back axle are placed in position at the upper 
end of the conveyor, and chocked in place. Every- 
thing is ready for the fitting of the frame, the front 
axle having its spring clips in position, the rod and 
connecting-rod of steering mounted, and the brake 
connected, being on the back axle. The frame is 
brought out of the frame bay on the runway, having 
been previously fitted with springs and tested for 











whereas, before the paint spray. was installed, the 
painting occupied five men from 2 to 2$ hours, and 
they used more paint. The chassis is now ready for 
the road tests by the Government inspectors and there 
is a steady flow of deliveries to the Mechanical Trans- 
port Department of the Ministry. The whole series 
of operations is illustrated in our Supplement to- 
day. 


Lasourk BUREAU. 


Something may, with advantage, be added on the 
subject of the admirably organised labour department 
which was. established by the company nearly two 
years ago. The plan adopted is to have all engage- 
ments made through the labour superintendent, who 
has the power also to question the discharge of any 
hand. A series of charts, which are kept, gives 
useful information as to members. engaged and dis- 
charged each week with reasons for discharge and 
degrees of skill. 

The question of the hours lost by bad time-keeping, 
has been carefully investigated and statistics com- 
piled. The influence of war bonus payments, made 
conditional on good time-keeping, as well as of 
raids and the influenza epidemic are clearly brought 
out, as well as the ordinary sickness factor. The 
statistics of women workers are kept separately. 

We are indebted to Mr. Kriapp, the general 
manager, to Mr. Wallace, works manager, and 
to the heads of the various departments, and in 
particular to Mr. H. W. Ratliff, the inspection engineer 
for facilities to inspect the plant and for the accom- 
panying illustrations. 
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OBITUARY. 


HENRY DYER. 


THe loss of a _ distinguished engineer and 
educationist has occurred in. the death of Mr. Henry 
Dyer, chairman of the Glasgow School Board. Mr. 
Dyer was born at. Bothwell, in 1848, and was educated 
at Anderson’s College and Glasgow University, 
where in 1873 he graduated M.A., B.Sc., taking his 
doetor’s degree in 1890. In 1870 he gained the first 
Whitworth Scholarship which came to Scotland, and 
also the chief at the University in science and 
engineering. Near'the closezof his Mie spat studies, 
he had the honour to be: invited 
quorn Rankin, Professor of .- 
University, and Mr. H. M. Mat 






nm, the. London 


‘agent of the Japanese Government. to ‘fl the-post of 
‘professor of an engineering college in Tokio. 


After 
ten years’ service in Japan he returned to this country, 
having been first requested by the Japanese Govern- 
ment to nominate his successor, Japanese 
Emperor conferred upon him the Order of the Rising 
Sun (third class), and some years later the Order cf 
the Sacred Treasure (second class). He was one of 
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three foreigners whose names were placed on the roll 
of the Engineering College, and on that of the 
Imperial Ministry at Tokio. 

Mr. Dyer was frequently called upon to act as 
arbitrator in disputes between firms in the manu- 
factured steel trade and their employees, and on the 
establishment of the Board of Conciliation and 
Arbitration of the Manufactured Steel Trades of the 
West of Scotland, he was appointed deputy-chairman. 
He was a life governor of the Glasgow Technical 
College, and a governor of the Glasgow and West of 
Scotland Agricultural College. In 1910 Glasgow 
University conferted upon him the honorary degree 
of LL D. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEE&S 


Headquarters, Balderton-street, Oxford-street, W. 1, 


REGIMENTAL ORDERS 
No. 40 by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Captain of the Week.—Captain W. Hynam. 

Next tor Duty.—Captain W. Darley Bentley. 

Sunday, October 6th.—Annual Musketry Course at Pirbright. 
Parade Waterloo Station, 8.45 a.m. Drill order. Rifles and 
side arms. Mid-day and tea rations to be carried. 

Monday, October 7th, to Saturday, October 12th.— Drills as usual. 

Sunday, October 13th. —Commandant’s Parade at Waterlco 
Station, 8.45 a.m., for work at Esher. Drill order. Mid-day 
and tea rations to be carried. 

C. Hieerns, 


Captain R.E., Adjutant. 
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THE WEAR OF TRAMWAY CAR TIRES. 
By ARTHUR NORTON, A.M. Inst. C.E., A.M.I. Mech. E. 


To correlate every factor influencing the wear of 
tram tires, and to appraise accurately the effect of 
each factor, is a very difficult undertaking. To 
attempt to do so on a worn tire submitted for examina- 
tion will lead either to confusion or to the dogmatic 
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Fig. 1 














When it happens that a piece, maybe the size of a 
sixpence or half-a-crown. shells from the tread of a 
tire, the first inference invariably is that the steel used 
in making the tire was defective. This is an easy 
statement to make, and a difficult one to disprove, 
particularly if the investigator is not in possession of 
all the facts relating to the history of the tire. It 
may be admitted that a blowhole below the surface of 
an ingot used for tire making might cause shelling on 
the surface of a worn tire ; but blowholes are not very 
common in steel ingots used for tram tires, whereas 
the shelling or splintering, in greater or less degree, 
occurs very frequently, and is more frequent now than 
formerly. One may therefore suspect that shelling, 
or splintering, could arise from, or be promoted by. 
running conditions. 

On investigating the condition of tram rails it is 
found that the heads of rails rolled originally at an 
inclination of about 1 in 20 to the horizontal have been 
worn, in varying degrees, down to an angle of 1 in 6. 
On to such rails a new tire, or a re-formed tire, whose 
tread has been, formed with a normal inclination of 
1 in 21, is allowed to run. The obvious result is that 
the load of the car must be borne either on, the flanges 
or on the onter edge of the tread, or both, as suggested 
in Fig. 1. The load certainly cannot be distributed 
over the entire width of the tread. Under such 
running conditions the flange of the tire will be 
unduly stressed and may be badly deformed. The 
outer edge of the tread will certainly be deformed, 
and in the course of a few days, or maybe only a few 
hours, a fin, or burr, will have been developed. A 
typical example of a burr on a tire which has been 
some time in service is shown in Fig. 2: the illustra- 
tion was prepared from a polished and etched s+ction 
at a magnification of 20 diameters.* 

It is becoming almost an axiom in engineering that 








assertion of opinions which cannot be universally 
approved. On this account it seems desirable to 
attack the problems in detail by collecting well defined 
examples of defects or abnormal wear whose causes 
can be clearly traced, or, if need be, demonstrated by 
experiment. By way of example. the “‘ sheliing ” of 


a “‘ cold worked ” surface isdangerous. Evenin mild 
steel, if reliable service is required, holes must be 
drilled and not punched. The harder the steel the 
greater the danger. and as tram tires are usually made 
from .65 '0 .85 carbon steel, and have a tensile 





* The illustrations have been reduced from the original sizes, 
so that the actual ification of the engravings is less than 





the tread of a tram tire may be discussed. 


strength of 60 to 70 tons, the effects of cold working 
are likely to be more drastic than in such ductile 
material as is used for boiler and bridge work. 

The illustration, Fig. 2, shows that the result of 
running on the outer edge of the tire has been to fold 
it over in very much the same way that material is 
folded over in making a bend test. The object of 
making a bend test is to determine whether a specimen 
can be folded through a given angle without cracking 
on the outer surface of the fold. Much material 
passes a test of this kind quite successfully, but in 
nearly every case the bent piece will have cracked on 
the inside under the compressive forces acting through 
the sharp angle made by the fold-over. An illustra- 
tion of this fact is given in Fig. 3, which represents 
at 20 diameters—cracks running from the inside of a 
bent piece of mild steel after bending through 180 deg. 

After this preliminary survey, it may be concluded, 
without any violent forms of logic, that when the 
outer edge of a tire, by running on a rail whose angle 
of inclination varies widely from that of the tread of 














that stated.—Ep. Tux E; 


the tire, produces a burr, the inside of that burr is 
likely to be cracked. As a matter of fact, the author 
has examined a, large number of burred tires, and 
found always a crack extending a greater or less 
distance from the under side of the burr along the 
tread of the tire. A very good illustration, at a 
magnification of 2 diameters only, is reproduced 
in Fig. 4. 

The author recently had the good fortune to examine 
some tires discarded by the Sheffield Tramways, 
which were placed at his disposal by Mr. Fearnley, to 
whom he is indebted for many similar opportunities. 
In one of these tires it was found possible to follow the 
burr from its early stages onward. In Fig. 5 we see 4 
small burr, and the very obvious crack arising from it. 
In Fig. 6 the burr is greater and the crack is longer. 
In Fig. 7 the deformation and the crack are seen to be 
increased still further. - In Fig. 8 the crack has pro- 
gressed so far that it threatens to break through the 
tread of the tire. In Fig. 9 we see the splintered 
surface of the tire from which the burred surface has 
cracked off. This is the condition in which tires are 
sometimes returned to the steel maker, with the 
request that he should offer some explanation, and 
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take precautions in the future not to use unsound 
stec). Unusual opportunities of studying this subject, 
poth from the standpoint of the tire maker and the 
tramways engineer, lead the author to conclude that, 
whilst tires do shell on the tread occasionally, because 
the steel used is defective. in quite 90 per cent. of the 
cases the shelling arises from burrs on the outer edge 
of the tire caused by running on rails which do not 
permit the load to be evenly distributed over the 
tread of the tire. 

It is obviously important to have the angle of 
inclination of the rail head and the tread of the tire 
approximately the same. If the rails are worn to, 
say, 1 in 10, it seems undesirable to put new tires or 
reformed tires into service with an angle of 1 in 20, 
and under such conditions a burr is sure to form. A 
burr should be removed as soon as it is noticed. The 
crack may already have started, but it will be less 
likely to extend without the burr than with it, and 
there is always the possibility that in removing the 
burr the incipient cracks may also be removed ; at any 
rate, it is good policy to remove the burr and a bit 
besides. The burr can be readily removed without 
lifting the car, at any time the car is in the shed for 
cleaning or minor repairs, and in removing the burr 
it is better to form a radius than a chamfer. 

With Fig. 2 before us the opportunity may be 
taken to say something about the prevalent notion 
that there is some special virtue in the rolled surface 
of tires. A few steel makers of the old school, and 
some tramway managers, think it highly desirable to 
put aceurately rolled tires into service without 
machining them on the tread. The advantage is 
undoubted, so far as the saving of machining costs is 
concerned, but it is not otherwise advantageous. 
The rolled surface of a tire will not wear better than 
a machined surface, but rather worse. During each 
reheating operation from the ingot to the finished 
rolled tive, the surface of the steel becomes decar- 
burised, and practically every tire as it leaves the mill 
has a surface envelope of decarburised steel which, to 
all intents and purposes, so far as wear and tear are 
concerned, is about as useful as so much wrought iron. 
The extent of this decarburisation can be clearly seen 
on the right-hand surface of Fig. 2. On the tread 
adjacent to this surface the decarburised envelope has 
been worn away. In the early stages the soft decar- 
burised steel will not only wear badly, but will spread 
easily and tend to form a burr on the outer edge of 
the tire. 

The decarburised envelope may also mislead the 
careful engineer who intends to machine the tread of 
the tire, but before doing so has wisely decided to pair 
tires for the same axle in respect of hardness as well 
as in respect of size. In order to determine the real 
hardness of the tires, they should be Brinelled after 
machining, or at least after removing the decarburised 
material from that portion, or portions, of the surface 
on which the hardness test is made. Unless this 
precaution is taken the hardness measured on the 
rolled surface may vary as much as ten or fifteen tons 
—expressed in terms of tensile strength—from the 
figures obtained on the machined surface. Also, as the 
depth of the decarburised envelope is variable, the 
Brinell readings taken on the rolled surface of tires 
made from the same cast of steel may be very erratic. 








MIDDLESBROUGH ROADS. 





THe members of the Institution of Municipal and 
County Engineers held a two-days conference at Middles- 
brough on Friday and Saturday, September 20th and 2\st, 
and made a tour of inspection of all the important public 
works. 

Mr. 8S. E. Burgess, Borough Engineer, Middlesbrough, 
read a paper on “ Public Works in Middlesbrough.” He 
said that the total mileage of streets and roads in the 
borough was 145, the average maintenance pre-war figures 
being : Ordinary macadam, £168 per mile ; tarmac, £63 per 
mile ; paving in wood and setts, £32 per mile. From 1909 to 
the present time 14 miles of the principal thoroughfares 
had been re-paved, 8 miles with hard and soft wood, and 
the remainder with whinstone and granite setts and cubes, 
all laid on a concrete foundation at least 6in. thick. In 
some cases, on the most important roads, the foundation 
of concrete was 8in. The average cost of this work was 
£9000 per mile. In addition to public street improvements, 
the making up of “ private streets” under powers of the 
Public Health Act, had been considerable, and the cost 
thereof apportioned to the owners of property fronting, 
adjoining, and abutting thereon. Sixteen miles of street 
work of this description had beén carried out since 1909, 
at an average cost of £5900 per mile. These streets in 
nearly every case (except tarmac) were “paved” on a 
concrete foundation, and many of them had grass verges 
at each side of the carriageway. An important matter 
now before the Corporation, in which Sir Arthur 
Dorman, of Dorman, Long and Co., Limited, was interested, 
was the laying out of a grand trunk road to run parallel 
with the river Tees, starting at Middlesbrough, and thence 
going on to the new Garden City at Warrenby (‘‘ Dormans- 
town ”’), and further on to Redcar. This road was to be 
80ft. wide. On either side of the road future development 
of greater Tees-side would take place. On the south of 
the road residential, and on the north side—that is next 
to the river—works, manufactories and extensive under- 
takings of large rateable value would be provided for. 

On Saturday the members of the Institution visited the 
Middlesbrough works of Tarmac, Limited, at the Acklam 
Steel Works. At the furnaces the slag is run molten into 
ladles where it is allowed to cool until it is sufficiently solid 
to tip bodily ina mass. The ladles are then shunted to the 





slag selecting and breaking ground, and by a mechanical 
device the solid mass of slag is tipped on to the ground. 
The_slag is then broken; by, hand to pieces, Gin. to Qin. 
cube, and conveyed in light railway tubs to steel bunkers. 
These bunkers feed four 24in. by 13in. Hadfield steel 
frame stone breakers, The design of the works provides 
for the slag then to be conveyed to revolving screens, but 
this part of the equipment is not yet finished. Temporary 
screening apparatus is installed, and the slag is therein 
sereened to its various owners and conveyed into the 
tarmac mixing machines, which discharge automatically 
into trucks. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron Prices. 


Bak iron is required to a larger tonnage than can 
be turned out. Nut and bolt qualities are being bought 
up almost irrespective of price in some cases, the pressure 
in this department being very heavy. There is a particu- 
larly active demand for bars suitable for light railway and 
constructional work generally, jin., fin. and jin. All 
classes of bars keep firm at the full maximum prices where 
the control applies. Sales which are made on a higher 
basis, however, represent a considerable proportion of the 
aggregate. While the maximum for unmarked qualities 
is maintained at £14 15s., a considerable tonnage o1 special 
iron is being sold at a price between that and the £17 
maximum for marked bars. A heavy demand exists for 
nut and bolt iron, much of it running on jin. and fin. 
sizes. The market level for ordinary qualities of nut and 
bolt iron is £15 5s. 6d., delivered Dariaston district, but 
£15 10s., and as much as £15 15s., has been paid for special 
qualities. No change falls to be recorded in gas strip at 
£15 5s., or in puddled iron at £11 10s., though in each case 
sellers protect themselves with a covering clause to meet 
any advances. Very good orders for sheets come in for 
the American soldiers in France, our Ally being disposed 
to make full use of British ironworks in this direction. 
The light sheet business continues as active as ever. Prices 
of black sheets are either £17 or £19 per ton for “ doubles,” 
according to size of order—the higher price only being 
charged for 2-ton lines and under. Galvanised sheets 
remain at £28 10s. at outports for sheets of 24 w.g. 


Railway Strike and Iron Trade Wages. 


The termination of the railway strike is a matter 
for much congratulation in the iron trade, for some works 
could not have continued for many more days, especially 
those that depend for billets and bars on South Wales. 
Trade in the Midlands was seriously involved by the strike, 
because of the very near interdependence of the industries 
and those of South Wales. At a time of general shortage 
like the present an interruption of supplies is more quickly 
felt, and the effects are much more difficult to shake off 
after the immediate crisis is past than under normal 
conditions. For a long time the iron furnaces and mills in 
South Staffordshire have been operating on a very narrow 
margin of fuel, and output has fallen much short of 
capacity. This will in all probability be reflected in the 
ascertainment of the Midland Wages Board, to be issued 
in a few days. It will cover July and August, during 
which period there was a long holiday break. A further 
rise in wages is looked for as the result of the next price 
ascertainment under the Wages Board, and the blast- 
furnacemen are agitating also for double pay for Sunday 
work. If it is conceded, as the men hope, the aggregate 
result will bea fairly substantial addition to the wages bill. 


Pig Iron Trade. 


A much larger proportion of forge pig iron than 
of foundry is being turned out, but sellers are not inclined 
to be squeezed, insisting on maximum rates, which are 
87s. 6d. for Northamptonshire, and 90s. for Derbyshire 
No. 4 on trucks at furnaces. Foundry numbers, for which 
demand is more urgent, are doled out in small parcels 
ranging from 50 to 200 tons at a time. An active call is 
also experienced for South Staffordshire part-mine. 
Foundry grades are no easier to get. Transactions are 
limited to 50, 100 and 200-ton lots. Some makers are off 
the market, having sold all their current output, and being 
disinclined to give facilities for forward buying. It is 
understood that the blast-furnaces have a first claim upon 
the fuel supply. Smelters still complain, however, that, 
apart from vexatious delays bf deliveries, much of the coke 
which is being sent to them is so inferior that they cannot 
make either the quality or quantity of pig iron that the 
situation demands. A good deal of white iron continues 
to come on to the market. 


Steel Trade. 


In spite of several promises of supplies of 
American steel this metal is not yet in sight. The latest 
quoted price for wire rods, the only kind of American steel 
still being received, in quite small parcels, was £18 at the 
American ports. To this would have to be added the 
freight, insurance, &c., so that such rods would be quite 
unsaleable but for imperative war needs. There is rather 
more activity in plate shearings at the £10 7s. 6d. 
maximum. . ‘ 


Tin-plates. 

A further fall in tin has been followed by a 
reduction of 14d. in thé basis price of tin-plates in accord- 
ance with the scale. This makes the current rate 32s. 4}d. 
net at works. Most of the output is sold up to the end 
of the year. 


A New Birmingham Industry. 


Much interest is, taken locally in the particulars 
made known this week of the steps which led up to the 
great success that has attended the recent surprising 
development of the optical glass manufacturing industry 





in Birmingham. In 1913 there were some eleven types of 


optical glass made in and the total home output 
was no more than one-tenth of the then home requirements. 
At the present time about 75 types of glass are being made 
in this country. The recent expansion in output has been 
almost incredible. During the first quarter of 1918 
English makers produced more than ninety times as much 
optical glass as was manufactured in this country. during 
the first quarter of 1913. When war. broke out we were 
depending upon Germany for 60 per cent. of our supplies ; 
30 per cent. came from France, and only 10 per cent. was 
made in this country. - 








LANCASHIRE. 
(From our own Correspondent.) 


MAncuHESTER, Thursday. 
Iron, Steel, and Metals. 


THE war news of the last week has affected all 
the markets to the extent of bringing into prominence 
the prospect of a conclusion to hostilities much earlier 
than was considered at all probable a week ago. People 
are, therefore, hestitating as to whether it will be wise 
to buy anything but the smallest necessary supplies at 
the present prices. 


Metals. 


The official prices of copper are unchanged at 
£122 for standard, £133 to £137 for electrolytic, and £131 
to £135 for best select ingots, and there is no noticeable 
improvement in the supply for any purpose outside direct 
war work ; but in America the position is easier, and that 
is, perhaps, partly because the output of refined copper 
has been better, while the exports are kept down. Of 
course, the war demand there is enormous, but there would 
seem to be more copper to spare for real ; industrial 
purposes than is the case on this side of the Atlantic. 


'The scrap alloys, such as gun-metal .and_ yellow brass, 


are not in very good demand. here, owing probably to the 
small amount of work now available for those engineers 
who are not engaged on Government business, The 
quotations, however, do not change to any extent, although 
old gun-metal seems a little easier, and might ps be 
bought at £132 for ordinary qualities andat £136for specials. 
Good heavy yellow brass scrap is quoted at £91 to £92 per 
ton. Yi 


Scrap. 

The supply of heavy steel melting sé¢rap is certainly 
less than it ought to be, although, no doubt, some 
diminution in the output has taken place. This, however, 
is not sufficient to account for the present position, and 
it is almost certain that this class of scrap is being kept 
off the market by ‘the feeling that’ the present price is 
not a fair one. There would seem to be no- probability 
of getting any reasonable concession from the authorities 
in London, or any appreciation of the special circumstances 
of the Lancashire scrap trade, for apparently. the efforts 
of the deputation which went. up to London. to bring 
these matters before the authorities were entirely fruitless, 
and hence there is nothing further to be done but to wait 
developments. Steel turnings are now in smaller supply, 
although some business is done at the maximum price of 
65s. per ton, plus 24 per cent. The output is probably 
lessened by the attention now being given to the production 
of cast iron chemical shells; but, of course, the. need for 
very large quantities of high explosive steel shells is very 
great. Heavy wrought scrap is in demand at the full maxi- 
mum, and, generally speaking, sellers were fairly satisfied 
with the price, although some of them still think that when 
the prices for finished iron were advanced some corre- 
sponding advance ought to have been permitted in the 
prices of wrought scrap. The condition of the trade in 
foundry scrap remains as it was, sellers having withdrawn 
all quotations—which, in fact, had become illegal—and have. 
not yet substituted any new quotations. Lancashire 
consumers of high-class foundry scrap are thus unable 
to buy, and can get only that quantity which they have to 
receive against contracts made before August 2lst, when 
the new order regarding prices was issued. 


Foundry Iron. 


The demand for foundry iron in Manchester is 
still met very inadequately, and, speaking generally, there 
is no change yet for those consumers who are not upon 
Government work. A little Derbyshire No. 3 is offered 
at 98s. Sd. per ton delivered here, and rather less North 
Staffordshire, but of Cleveland and Scotch iron one hears 
little or nothing. Scotch deliveries, now very small, are 
reserved for ial purposes. The reports from the 
Cleveland district show pretty plainly that progress in the 
increase of the output ot foundry qualities is far too slow 
to meet the necessities of the case, especially as the needs 
of France and Italy for this class of iron rather grow than 
diminish. 


Forge Iron. 


Of course, the shortage of Cleveland foundry 
means a larger supply of forge pig iron, but, unfortunately, 
this is not needed to the same extent, ana it is also so 
dear for the L hire cx that he does not care 
to buy much of it. There seems to be a superabundance 
of forge iron to be sold just now, and one would think that 
it might be worth while to reduce the price and add the 
difference to the legal price of foundry. 








The Engineers’ Club. 


The debates which are held at the Engineers’ 
Club during the autumn and winter months have hitherto 
invariably been highly successful functions, and have been 
the means of bringing to light a considerable amount of 
debating talent amongst Manchester engineers, which had 
hitherto been latent. It is intended to continue the debates 
during the coming winter season, arid although the syllabus 
has not yet been completed, the committee has been 
fortunate in making arrangements for several debates, 
which ought to prove highly instructive. Amongst the 
fixtures already arranged three starid out prominently 





in point of interest at the present time, and it is to be 
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hoped that the Club will permit reports of these debates 
to be published for the benefit of the nation. | Mr. Marshall 
Steevens, the general manager of the Manchester Ship 
Canal Company, has promised to open a discussion upon 
“Railway Reform in Regard to Traffic Distribution,” a 
subject ior which his remarkable experience specially 
fits him to speak. Mr. E. D. Simon, who has made a 
special hobby of smoke abolition, has promised to open 
a debate on the smoke problem, and there are many sides 
of this subject which can be well presented by the members 
of the Club. Mr. Drummond Fraser may be expected to 
set up an excellent defence of the attitude of the joint 
stock banks of this country in a debate, which should be 
full of interest, on the subject ot Trade Banks. Consider- 
ing the harsh criticism which has frequently been heard 
on the joint stock banks’ lack of enterprise and accommo- 
dation, in connection with trading concerns in the past, 
and the influence which this has had upon foreign trade, 
Mr. Fraser's remarks may be looked forward to by the 
members, even if he is not able to promise to satisfy all 
the requirements of the engineering industry in the future. 
The roll of members of the Club is now full, and a waiting 
list has been started. 


Manchester Association of Engineers. 


The new session for the discussion of papers 
opens on Saturday, October 12th, when Mr. Joseph 
Butterworth, M.I. Mech. E., will deliver his inaugural 
address. Considering the present circumstances, the 
syllabus must be considered to be very satisfactory. 
On October 26th, Mr. A. F. Baillie will read a paper on 
** Fuel Oil and its Applications’ ;-on November 9th, Mr. 
W. F. Rhodes, M.I. Mech. E., will give his views on *‘ Work- 
shop Measurements, with special, Reference to the Limit 
System”; the evening of November 23rd will be devoted 
to the consideration of a paper on ** Conveyors in Relation 
to Engineering Works,” by Mr. H. Atherton, M.Sc. ; 
December 14th will be reserved for a paper on ‘* Wood 
Testing,” by Mr. J. Edgar Hurst. Mr. J. Bibby will reada 
contribution on “Iron and Steel Electric Furnaces” 
on January llth; January 25th will be reserved for a 
topical discussion on the ** Past, Present, and Future of 
Electricity Supply,” inwhich Mr. S. L. Pearce, M.Inst.C.E., 
and Mr. J. A. bertson, M.J.E.E., will take part ; 
the “‘ Principles of Jig and Tool Design,”’ is the subject of 
a paper to be read on February 8th, by Mr. G. H. Hey. 
Professor C. A. Edwards willread a paper on the ** Hardness 
Determination of Metals” on February 22nd ; on March 
8th, ** Automatic Machines ’—rather a broad subject— 
will be the subject of a paper by Mr. H. E. Thomas. On 
the final meeting of the session, Mr. B. Taylor will contri- 
bute a paper-on ** Reinforced Concrete.”’ A feature of the 
session's discussions will be the competition for a medal 
given by the president for the best contribution. 


Steam Boilers and the Fuel Shortage. 


An address on the subject named above was 
given by Mr. -T. Roland Wollaston, M.I. Mech. E., the 
chairman, to the members of the North-Western Section of 
the Junior Institution of Engineers,on Monday last. A 
prominent feature of Mr. Wollaston’s address was the 
advocacy of the “log book” for steam users. He said 
that the suggestion that uscful power-house accountancy 
was only possible for the expert scientist was greatly 
exaggerated, the work of compilation being mere child’s 
play compared with the internal economics of almost 
every large industry or of the counting-house. He held 
that undoubtedly the greatest stumbting block in the 
way of power-house accountancy was the estimation of 
the calorific value of coal, and said the absurdity of esti- 
mating economy on ‘ evaporation per lb. of coal,” or 
“*Ibs. of coal per horse-power,” was moreapparent than ever. 
He put forward the view, which has previously been very 
strongly advocated, that collieries and coal merchants 
should be compelled by law to issue a certificate with every 
delivery of coal in the following form:—B.Th.U. not under 
X Ib. ; ash not exceeding Y per cent. ; and moisture not 
exceeding Z per cent. On the subject of feed-water 
measurement the author said it was a disgrace to the 
majority of manufacturers that this difficulty existed, 
when all that was required was a water meter in the 
feed range. Mr. Wollaston then went on to refer to the 
emergency inspection system started by the Board of 
Trade, Coal Mines Department, which, he said, was a 
thankless task. He admitted, however, that if steam 
users can be persuaded or compelled to have their data 


really useful might accrue. 


BaRROw-IN-FuRNESS, Thursday. 
Hematites. 


There is nothing that is new to report this week 
in the general condition of things in the hematite pig iron 
trade of this district. On every hand the activity is 
marked, and a good solid output of iron is being maintained. 
The whole of the output is going into prompt use, and steel 
makers at Barrow and at Workington are big users, 
whilst lesser consumers in the district are pressing in their 
demands for metal. Ordinary iron is in keen demand all 
round, and for the higher grades there is a brisk call on 
outside aceount, and regular deliveries are being made. 
Prices are maintained at the full maximum rates, with 
parcels of mixed numbers of Bessemer iron at 127s. 6d. per 
ton f.o.t., and special brands are at 140s. per ton f.o.t. 


Iron Ore. 


For iron ore the demand is very brisk all round, but 
local smelters are taking practically the whole of the out- 
put. The amount of ore available is better than was the 
case this time last year, but still fuller deliveries are 
wanted. The demand for foreign ores is steady, with 
supplies coming to hand with regularity: 


Steel. 


There is a busy state of affairs to report in the 
steel trade. At both Barrow and Workington the whole 
of the available plant is engaged, work of national impor- 
tance occupying the attention of steel makers. The chief 
of the demand is for semi-products, which take a variety 
of form and are used for many purposes. Billets are at 


———————— es 





THE ENGINEER 











there is a heavy demand on local as well as general home 
account, and ship plates are at $11 19s. to £12 10s. per 
ton. Shipbuilding castings are in brisk request, and the 
foundries are fully employed. Rails are in the background 
except when special contracts are fixed, and that is very 
seldom. Heavy sections are at £10 17s. 6d. to £11 per ton ; 
light rails, £14-to £16; and heavy tram sections £14 to 
£15 per ton. Shipbuilders and engineers as well as boiler- 
makers and iron and steel founders are very busy in every 
department. 


Fuel. 


There is a keen demand for coal, and steam sorts 
are at 32s. 6d. to 33s. 6d. per ton delivered, with house coal 
at 34s. to 43s. 4d. per ton delivered. For coke the demand is 
very active, and East Coast sorts are at 39s. to 41s. 9d. per 
ton, delivered, with Lancashire cokes at 37s. 6d. per ton 
delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Vickers in War and Peace. 


THERE are points in the report issued by the 
directors of Vickers Limited since my previous letter 
which deal in an interesting manner with that great firms’ 
operations, both on behalf of the supply of war material 
and in preparation for péace. The report had reference to 
the company’s business during 1915 primarily, and 
included the first balance sheet the directors have been 
able to issue since that presented in the spring of 1915, 
covering the operations of the previous year. But 
advantage of the occasion was taken to throw a little 
light on some of the company’s present activities. The 
report explains that Vickers’ war extensions at work 
during 1915 were those undertaken before the formation 
of the Ministry of Munitions, the national programme of 
which was only adopted in time to begin construction of the 
shop extensions connected with it in the late months of 
that year. Those early operations of 1915, as well as 
additions and re-organisations mentioned in the reports 
for 1913 and 1914, enabled the company to bear a large 
share in meeting the demands of the Allies, and members 
of the Government had_ repeatedly complimented the 
directors on the services rendered by Vickers to the 
country at the most difficult period of the war. The 
report adds:—-‘‘The company’s designs for guns, 
mountings, and other war material have stood the test of 
war with eminent success, and reflect the greatest credit 
on the technical and engineering staffs ... After four 
years of war the company now finds itself with an 
enormously increased plant, largely suitable for war 
material only, and very extensive workshops. The 
directors have a peace programme under the most careful 
consideration and have made extensive preparations. It 


incurred in the replacement of machines suitable for war 


stocks and work in progress that peace trades require: 
The extensive connections that have been formed, both 
by the parent company and by tke subsidiary companies, 


old peace trades, and in disposing of their new products.” 


Proposed Increase of Capital. 


of tre company to a round £12,000,000 by the issue of — 
make the total share capital of the undertaking £13,500,000, 


Armstrong concern, the two firms’ positions having borne, 
for. some time now, several] striking similarities. 
of course, closely associated in more than one direction. 


to capitalise some portion of its large reserve fund by 
distributing bonus shares to present holders—a matter 
that has been the subject of rumour for many months— 


10s. each, which would swell the reserve account by almost 


three held, for the market price of Vickers’ Ordinaries 
stands well up in the fifties. 


John Brown’s Developments. 
Reference must be made to another of the great 


letter. 
million sterling in £1 Ordinary shares, half of which are 
to be offered this autumn, at 10s. premium, to existing 
holders in the proportion of one new for every four old 
shares.. Speaking at the meeting, Lord Aberconway 
declared : 
nation, we have never attempted to make money out of 


the approval of every patriotic shareholder.” 


met, that its shipyards had never been held up for want of 
material, that its shipbuilding output had been immense, 


scenes in the present war. At two of the company’s 
allied firms, Harland and Wolffis, and Thomas Firth and 
Sons—particularly the latter—great developments had 
taken place during-the past year. At Scunthorpe (North 
Lincs), Browns had almost completed works for steel 
casting, to meet requirements which could not be coped } 1 
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Work of the Employment Exchange. 


There was recently handed to me a report of 
the work of the Sheffield and Attercliffe Employment, 
Exchanges, under the Local Advisory Committee.~ i‘ew 
departments of Government service have developed it a 
more rapid rate. In this district the activities relate almost 
wholly to the iron and stcel trades, the control of the local 
exchanges being happily in the hands of a practical engineer, 
One still hears stories of the difficulty experienced by 
silver-badge men in securing suitable. re-employment 
in civil life, but the report referred to throws a little useful 
light on the other side of the subject. The local Advisory 
Committee is representative of both employers and work. 
people, and in addition there has been set up a committee 
on Women’s War Employment, with sub-committees 
appointed to deal with (1) the demand for women labour, 
(2) women’s recreation, (3) supply of women’s labour, and 
(4) welfare. The last named, it may be mentioned, has 
organised and now controls a canteen for women and girls 
employed at factories at which no such convenienc: is 
provided. Trade panel sub-committees are entrusted with 
the very important duty of determining whether or not a 
workman, submitted by the Substitution Department as 
a substitute for a man liable to military service, is really 
suitable, and the decision of the sub-committee, upon 
which representatives of capital and labour sit, is generally 
accepted by the Ministry of National Service as final. 
Another sub-committee deals with matters arising out of 
the seeking of work by discharged soldiers ana sailors. 
And here it is, perhaps, that silver-badge men sometimes 
fail to utilise their opportunities. All discharged men 
who wish to obtain employment, or those for whom it seems 
to be difficult through the ordinary channels to find 
useful work, are invited to seek the help of the sub-com- 
mittee, which gives separate interviews, considers any 
disabilities that exist, helps the man to choose from an 
official list of vacancies a position which would probably 
suit him, and then requests the firm concerned to give hin 
a trial. This sub-committee consists of workmen's 
representatives capable of advising the man and employers 
anxious to see that every opportunity is given him to 
obtain a fair start. 


Vacancies and Applicants. 


Local Technical Advisory Committees are also 
being formed for the purpose of giving advice concerning 
the training of discharged soldiers in certain trades. These 
committees will, on the recommendation of the Discharged 
Sailors’ and Soldiers’ Sub-committee, consider a man 
recommended, and, if found suitable, will arrange through 
the War Pensions Committee for his proper training, with 
@ subsistence allowance of course. There also meets, 
it appears; at the employment exchanges, the Local 
Labour Advisory Board, formed under the Ministry of 
Munitions. One of the aims of this body is to persuade 
defaulting employees to keep better time, and another 
is to induce men not engaged upon work of importance to 
enrol as war munitions volunteers, placing themselves 


is clear, however, that much expenditure will have to be at the disposal of the Ministry. Tais board consists 


entirely of trades union representatives and the scheme 


purposes only, and in carrying the higher proportion of explained relates to skilled men, though there is also a 


section of ‘“‘ war work volunteers’ for unskilled men and 
skilled workers not accepted as war munitions volunteers. 
Recently, I mentioned the fact that here in Sheffield there 


will be of the greatest ‘use in increasing the company’s isa reserve of women labour, the limits of which have been 


by no means reached yet—that, in fact, hundreds of women 
were waiting for employment. The statistics of the local 
Employment Exchange bear that out. Whilst within a 


From that point the directors proceeded to touch | period of three months there were only 2203 men applicants 
upon @ proposal to bring up the Ordinary share capital | for 3520 vacancies, 4535 women applied for vacancies, 


which numbered only 2502, and the number of juveniles 


eventually —6,450,000 new £1 Ordinary shares, which will | Seeking employment exceeded the positions open by about 


500, which accounts rather for what a director told me 


or somewhere in the neighbourhood of the capital of the |Tecently, viz., that he had about 50 applications for a 


vacancy in his drawing-office. During the same period 


They are, nearly 8000 railway warrants were issued to war work 


volunteers of one class or another proceeding to their 


Finally, the Vickers’ report makes reference to a proposal | homes or being transferred to other districts. 


Minister of Labour on Strikes. 


By the way, a conference of Local Advisory 


and ‘explains that the immediate proposal is to issue at | Committees in the Yorkshire and East Midlands divisio 
rs . ‘ b n 
once 1,850,000 £1 new Ordinary shares at a premium of | wa, held here on Monday, and was addressed by Mr. G. H. 
ae . ; ; Roberts, the Minister of Labour, who urged that, whilst it 
rc, ering and tthe ee time provide «mice | was tru thatthe war fond ux unprepared, that was no 
2 . r " reason why we should no making ready for the coming 
issue is to be offered in the proportion of one for every | .¢ peace, which the portents encouraged us to think was 
near. 
had just returned from the Western front, and could assure 
them that the men there felt very keenly the question of 
strikes at home whilst they were compelled to go on 
fighting. The Minister deprecated strikes at any time, 
armament firms, John Brown and Co., Limited, the |®nd_ thought that, though in some cases they might be 
annual meeting of which has been held here since my last | JuStifiable, such strikes should not occur during a war of 


Brown’s is about to increase its capital by a | this character. 
occasionally been hampered by what had occurred at home. 


He had a word in season to say about strikes. He 


The men at the front felt that they had 


Sheffield and Spitzbergen. 
Sheffield is very interested in the discovery by a 


We have never attempted to exploit the | pritish expedition of rich coal and ironfields in Spitzbergen, 
A / one of the bits of the world’s “‘no man’s land.”’ Several years 
the war, and I feel thet the policy has had, and han hersrte: ago Sheffield was intimately associated with a company 
; f formed forthe purposes of exploring the island, and a party 
that the company’s steel requirements had always been | o¢ engineers and miners set out from this district to investi- 
ate mineral resources there, the University being repre- 
sented in th terpri Sub tl T beli sires 
; : sented in the enterprise. Subsequently, ieve, a com- 
and that the company had played a great part behind the | pany was formed for sinking pits and working certain 
mines at Spitzbergen. ; 


Round the Works. 


Tranquility has been restored at the Derbyshire 
ead mine, where the men were on strike for 2 couple of 


with in Sheffield for want of room, and, jointly with the | months on a wages question, so that all fear of trouble in 
Darlington forge, the company had acquired the Carnforth | the Derbyshire coalfield over the incident has happily 
Hematite Iron concern, so as to ensure a supply of that | passed. The Sheffield Corporation has just closed with 
indispensable product of which the available resources | three local firms for about 1000 tramway tires; and, in 
were limited. The Coventry Ordnance Works, in which, | connection with the big electricity developments now in 
like Cammell Lairds, John Brown and Co. has a large | hand, with outside firms for two 25,000 
share, had had an enormous output during the year, but | alternators and condensing plant, six panel 


ilowatt turbo- 
3300-volt 





Brown’s. mines in Spain were working under difficulties, | t 





£10 7s. 6d. to £11 per ton. For steel shipbuilding material 


owing to shipping restrictions. 


hree-phase switchgear, and sixteen boilers. In other 


directions tramway and railway material requirements are 
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fairly brisk for renewal work, and a certain quantity is 
being shipped now. Most descriptions of tools and 
excavating implements are in strong demand, but in many 
cases labour staffs are sadly depleted. There are sugges- 
tions that the best methods are not always being adopted 
by officials of various Government Departments to 
facilitate reasonable extension work, and that in conse- 
quence & considerable degree of discontent prevails. It 
js wonderful what the Ministry of Munitions has accom- 
plished since its inauguration, and if mistakes, which will 
inevitably occur, can be in any way rectified, so as to keep 
all firms upon an even footing, one feels sure that a hint will 
be taken in the right spirit. ‘There is, of course, always a 
certain amount of grumbling going on, but it is not all 
without provocation. One of the heads of a Sheffield firm 
tells me that on passing through Westbury, in Wiltshire, 
the other day he saw some very useful looking blast- 
furnaces which had stood idle for ten years. Within 100 
yards of them iron ore—which, of course, had been 
originally responsible for their erection—was being loaded 
into trucks and taken away. In the neighbourhood is a 
coaltield, and German labour was said to be at hand, and 
my informant wonders why these facilities cannot now be 
put to some useful purpose. The demand for basic and 
acid steel keeps the open-hearth furnaces here very busy, 
and steel for aircraft and tank work is pressed for, but in 
other directions slack patches continue to develop. Steel 
for commercial work is more easily obtained now, and 
exports are freer. The shortage of labour in the cutlery 
trade has enabled blade forgers to obtain another advance 
of 7s. per week. 





Iron, Steel, and Coal. 


Supplies of ordinary irons, particularly foundry» 
are still restricted, though the position is perhaps not quite 
so difficult. Hematite is making fair deliveries under 
allotment. The steel position is pretty comfortable now, 
the facilities for output being better than at any time 
during the war. Crucibles are little better employed than 
when previously reported upon, and electric steel melting 
furnaces are not as a rule running at their full capacity. 
Scrap iron and steel is a good market. The fuel position 
is scarcely changed, the stringency causing no small 
amount of anxiety. There is virtually no ‘‘free”’ coal, 
and quotations are therefore about nominal. Best South 
Yorkshire steam hards quote 23s. to 23s. 6d.; best Derby- 
shire, 22s. 6d. to 23s.; seconds, 21s. 6d. to 22s.; cobbles, 
ditto ; nuts, 2ls. to 22s.; washed smalls, 18s. 6d. to 19s.; 
hard slacks, 18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; 
soft nutty, 17s. 6d. to 18s.; peas, 16s. to 16s. 6d.; and 
small slacks, 13s. to 14s., all per ton at pit. House sorts 
are scarce all round, branch quoting 27s. to 27s. 6d., and 
best Silkstone 23s. to 24s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THe issue of the October allocations has 
stimulated the Cleveland pig iron trade into activity, 
and traders have been busily engaged in arranging 
contracts to cover the month’s requirements. The 
September deliveries, both on home account and also 
overseas, were very disappointing, and the cancellations 
of allocations at the end of the month were unusually 
heavy. Supplies, in fact, have been short all round, and 
consequently consumers are pressing for prompt deliveries 
under the October allocations. Unfortunately, makers are 
showing no disposition to commit themselves very heavily, 
and consumers are likely to experience considerable 
difficulty in getting their requirements fully covered. 
Some of the makers have stocks of No. 3 Cleveland pig, 
but they have not the labour to lift it, and the truck 
shortage still constitutes another obstacle to improved 
deliveries. ‘There is, however, still a pronounced shortage 
of foundry iron, due chiefly to the unsatisfactory working 
of the furnaces. The supply of coke to the furnaces is 
said to be somewhat improved, but it still leaves much to 
be desired, and this appears to be the root cause of the 
abnormal proportion of forge iron now being produced. 
There is, in fact, quite an abundant supply of forge iron, 
and wherever this quality can be used no difficulty is 
experienced in arranging supplies. The export trade is 
quiet. Prices are unchanged, the home quotations being : 
No. 1, 99s. per ton; No. 3 Cleveland, No. 4 foundry, and 
No. 4 forge, 95s. per ton; whilst for export the figures 
are No. 1,.127s. 6d. per ton, and the other qualities 122s. 9d. 
per ton f.o.b. : 


Hematite Pig Iron. 


The hematite pig iron trade is kept in a ceaseless 
state of activity in order to meet the almost limitless 
demand for war purposes for our own needs and those of 
our Allies. All sales, both to home consumers and Allies, 
are closely regulated by the Control Committee, with the 
result that business has become difficult on the market. 
Even when iron is obtainable, sales are conditional upon 
official approval, and contracts are liable to be set aside 
or diverted according to the needs of consumers, and the 
urgency of their undertakings. The increasing use of 
basic iron and scrap for steel making are tending to 
relieve the pressure for hematite, but a still larger output 
of the latter material could be readily absorbed. There is, 
however, little prospect of additional furnaces being put 
into operation, owing to the shortage of labour and fuel. 
East Coast mixed numbers are firm at 122s. 6d. for home 
use, and !47s. 6d. is quoted for export. 

‘ 


Iron and Steel Exports. 


The exports of pig iron, manufactured iron and 
steel from the Cleveland district during September were 
disappointing. In fact, only in one month since the war 
began—March last—have the aggregate shipments fallen 
80 low as was the case last month. The official return 
shows that the total shipments were 36,317 tons last 
month, as compared with 65,484 tons in August last, the 
average’for the first eight months of this year being 
48,615 tons. The decline—largely accounted for by 
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reduced shipments to the Allies—is pronounced both in 
pig iron and in finished material. Thus the foreign 
shipments of pig iron were down nearly 50 per cent., being 
only 22,813 tons, as against 41,712 tons in August, whilst 
only 5749 tons of manufactured iron and steel went 
abroad, as against 16,302 tons in August. The coastwise 
shipments of pig iron showed little variation, amounting 
to 6766 tons in September and 6881 tons in August, so 
that the total shipments of pig iron, coastwise and foreign, 
reached 29,579 tons, which compares with 48,593 tons in 
August and 49,110 tons in July. Of manufactured iron 
and steel, 6738 tons were shipped in all, 1160 tons being 
manufactured iron and 5578 tons steel, whereas in August 
of 16,891 tons shipped, 589 tons were manufactured iron 
and 16,302 tons steel. 


Manufactured Iron and Steel. 


The position in the manufactured iron and steel 
trades is one of unalloyed activity. The demands for all 
classes of material show no signs of diminishing, and 
everything points to, a. continuance of the strenuous 
conditions prevailing at present. Practically the entire 
output from the steel works is on Government account. 
A most interesting feature just now is the fact that large 
inquiries are being received by leading merchant firms from 
neutral countries for all sections of finished iron and steel. 
There has, in fact, been quite an onrush during the past 
week or two, and the conclusion is that this is due to 
intending buyers taking a more hopeful view of the war 
outlook, anticipating an early cessation. At the present 
time the export of finished iron and steel to neutral 
countries is prohibited, but it is anticipated that the 
embargo will be removed immediately after the cessation 
of hostilities. The proposal of the Departmental Com- 
mittee empowered to investigate the position of the iron 
and steel industry to prohibit imports of manufactured 
or semi-manufactured products from the present enemy 
countries during the reconstruction period is regarded with 
unfeigned pleasure by manufacturers on the North-East 
Coast. If pre-war times no district suffered more than 
the North-East Coast from the dumping of manufactured 
articles, Germany being the greatest intruder. Particularly 
in the shipbuilding material section, Germany dumped 
thousands of tons at a price which made it impossible for 
local manufacturers to compete. Commercial reconstruc- 
tion on the lines indicated should go a long way to protect 
the iron and steel industries of the country. The principal 
quotations for home trading are as follows :—Steel ship 
plates, jin. and upwards, £11 10s.; §/,;gin., £11 15s.; jin., 
£12; }in., £16; under jin. down to 4/3,in., £17; steel 
boiler plates, £12; steel ship angles, £11 2s, 6d.; steel 
joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron 
ship rivets, £21 ; common iron bars, £14 15s.;. best. bars, 
£15 15s.; double best bars, £16 15s.; treble best bars, 
£17 15s.; packing iron, tapered, £17; packing iron, 
ordinary, £13 10s.; iron ship angles, £13 15s.; steel hoops, 
£17 10s. to £18 10s.; sheets produced by steel re-rollers, 
above */,,in. thick, £16 ; #/,,in. thick and under to 16 gauge, 
inclusive, £16 10s.; under 16 gauge to 24 gauge, £17; 
under 24 gauge to 26 gauge, £18; steel rounds, squares, 
&c., £12 10s. The folowing are nominal quotations for 
export :—Common iron bars, £17 17s.; best bars, £18 5s.; 
double best bars, £18 12s. 6d.; packing iron, £15 10s.; 
packing iron, tapered, £19 to £20; iron ship angles, £15 
to £15 10s.; iron ship rivets, £23; steel bars, basic, 
£16 10s. to £17 10s.; steel ship plates, £15; steel joists, 
£13 10s. to £14 10s.; steel hoops, £19 to £20; steel sheets, 
singles, £20; steel sheets, doubles, £22; steel strip, 
£17 10s. to £18 10s.; heavy steel rails, £12 5s. to £13 5s. 


The Coal Trade. 


The disputes at certain collieries in the Durham 
and Northumberland coalfield have been settled, and 
work is once again in full swing. The coal market is 
rather irregular just now, as some of the collieries are 
in want of additional tonnage, although they have ample 
supplies in sight, thus depending on prompt arrivals to 
keep matters on the same recent level. There has, 
undoubtedly, been a distinct shortage of neutral tonnage 
during the past few weeks. The inquiry from Sweden 
suddenly slackened off quite recently, and the explanation 
of this appears to have been the abnormal height of the 
freights ruling for some time past. This matter has been 
brought under review by the Swedish Government, and it 
is understood that some arrangement has been entered 
into, resulting in a considerable reduction of these freight 
charges. A renewal of Swedish inquiries has, naturally, 
followed this week, and among these is one for 10,000 tons 
of steam coal for the Swedish State Railways for October- 
November shipment. The Norwegian inquiry also appears 
to be better, and the State Railways have come into the 
market for 8000 tons of steam coal for November delivery: 
All round there seems to be more activity in the neutral 
demand for shipment during the remainder of the year. 
Officially, and also for all contracts and munition works, 
the demands are fully up to the recent average. For 
neutral trade, best steams either for prompt or forward 
delivery are quoted up to 70s., and seconds at 67s. 6d. 
Steam smalls, both Tyne and Blyth, are 45s., but ordinaries 
are still obtainable at 42s. 6d. or under. The gas coal 
trade is stronger, and orders are extremely difficult to 
place. Tyne primes and superiors stand at 50s. to 55s., 
and seconds at 47s. 6d. All coking unscreened, smithies, 
peas and nuts, are entirely taken up on official account. 
The Durham bunker coal trade on the open market is 
slow, with few inquiries ; but the supplies are meagre, and 
holders ask firm prices based on 45s. for ordinaries. 
Foundry coke is 65s., and gas coke 47s. 6d. to 50s. The 
minimum quotations for the Allies are as follows :—Best 
Blyth steams, 37s.; Tyne primes, 36s. 6d.; Tyne prime 
smalls, 27s. 6d.; second steams, 32s. 6d. to’ 34s.; North 
Northumberland smalls, 25s. to 27s. 6d.; Blyth smalls, 
27s.; smithies, 31s. to 32s.; peas and nuts, 3ls. to 32s.; 
best gas, 32s.;- second gas, 30s. 6d.; coking coals, 31s. 6d.; 
coking smalls, 30s.; households, 35s. to 37s.; foundry 
coke, 50s.; gas-house coke, 40s.; best bunker coals, 34s. 
to 34s. 6d.;. ordinary qualities, 33s. to 33s. 6d.; specials, 
39s. Principal quotations for the home trade are. as 
follows :—Northumberlands : Best Blyth steams, 33s. 6d. 
to 35s. 6d.; second Blyth steams, 29s. 6d. to 32s. 6d.; 
Tyne prime steams, 33s. 6d. to 35s.; unscreened for 
bunkers, 27s. 6d. to 29s.; household coal, 26s. 6d. to 
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27s. 6d.; best Blyth smalls, 25s. 6d.; smithies, 31s. 6d. 
to 36s. 6d.; North Northumberland smalls, 25s. 6d.; peas 
and nuts, 35s. to 37s. 6d. Durhams: Steam (locomotive), 
33s. to 35s.; special Wear gas, 31s. 6d. to 33s.; best gas, 
29s. to 31s. 6d.; second gas, 27s. 6d. to 30s. 6d.; ordinary 
bunkers, 30s.; best bunkers, 31s. 6d.; superior qualities, 
34s.; smithies, 3ls.; peas and nuts, 3ls.; coking coals, 
29s. to 30s. 








SCOTLAND. 
(From our own Correspondent.) 


Shipyard Extension. 


Messrs. HARLAND AND WOLFF have practically 
completed arrangements for the acquisition of property 
in connection with their big extension scheme at Greenock. 
To afford facilities to the workers an extension of the 
tramway system to the higher parts of the town has been 
recommended. ‘ 


Wages in the Iron Trade. 


The joint secretaries of the Scottish Manufactured 
Tron Trade Conciliation and Arbitration Board have been 
advised that on the examination of the employers’ books 
for July and August, the average net selling price of iron 
has been brought out at £15 4s. 1.17d. per ton. Conse- 
quently the wages of the workmen are increased by 5 per 
cent. 


Pig Iron. 


The situation in the Scotch pig iron market 
continues to be one of great stringency. After local 
requirements have been met there is practically nothing 
left for disposal. On occasion the Government releases 
a few tons for Allied consumption, cor for a necessitous 


-neutral, but in no instance is the consignment of large 


proportions. Prices are all firm. 


Approximate Quotations. 


Monkland and Carnbroe are quoted f.a.s. at 
Glasgow, Nos. 1, 140s. ; Nos. 3, 135s.; Govan, No. I, 135s. ; 
No. 3, 130s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 150s. ; Nos. 3, 145s. ; Glengarnock, at Ardrossan, 
No. 1, 140s.; No. 3, 135s.; Eglinton, at Ardrossan or 
Troon, and Dalmellington, at Ayr, Nos. 1, 145s. ; Nos. 3, 
135s.; Shotts, at Leith, No. 1, 150s. ; Nos. 3, 145s. per ton. 


Finished Iron and Steel. 


There is no relaxation in the demands for steel 
and iron materials, and outputs are as large as the supply 
of labour will allow. Prices where unfixed are very 
strong, and in some instances at record levels. Ship- 
building plates are in constant demand both for new business 
and for répair work, and a fair tonnage is being exported 
to the Allies. High tensile bars remain strong. The call 
for sheets is maintained, and few producers are able to 
tackle anything outside of Government orders. Corru- 
gated sheets for huts and flats. for mines and ordinary 
shipbuilding sizes form the bulk of the output. Steel 
hoops and strips are very busy. Only the lack of workers 
limits the output from the malleable works. The produc- 
tion is largely made up of agricultural and locomotive 
sections and ordinary shipbuilding requirements. ‘The 
call for machine tools of every description is very insistent, 
and is only met by strenuous endeavour. Engineering 
shops, generally, are incessantly active. 


Coal. 

The Scotch coal trade is still without fresh feature 
and the market is dominated by the scarcity of supplies. 
Demands for all qualities are exceptionally strong and 
outputs are quite inadequate. Admiralty orders continue 
large and include most sorts, while neutral shipments are 
of fair bulk. Industrial demands are large and steady and 
not easily met. Domestic requirements are on the 
increase, those consumers with accommedation endea- 
vouring to lay in stocks. Most householders, however, 
will be glad to receive their full ration when the scheme is 
in full operation. Generally speaking, there is very little 
“free coal,” as the bulk of the output is booked up weeks 
ahead: The aggregate shipments from Scottish ports 
during the past week amounted to 159,438 tons, compared. 
with 154,378 in the preceding week, and 188,159 tons in the 
same week last year. Ell coal is quoted, f.o.b. at Glasgow, 
32s. 6d. to 35s.; splint, 35s. to 37s.; navigation, 37s. ; 
steams, 34s. 6d. ; treble nuts, 30s. ; doubles, 29s. ; singles, 
28s. ; first-class screened navigations, f.o.b. at Methil or 
Burntisland, 36s. to 38s. ; first-class steams, 35s. ; third- 
class steams, 3ls.; best steams, f.o.b. at Leith, 33s. 6d. ; 
secondary qualities, 32s. 6d. per ton. These prices only 
apply. to French, Italian, and Portuguese shipments. 
In the open market best ells are 55s. ; best Fife, 75s. ; third 
Fife, 55s. to 60s.; best Lothian, 70s. to 75s.; second 
Lothian, 65s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Strike Aftermath. 


Iv has been a matter for somé surprise that the 
coal trade has recovered so quickly from the effects of the 
railway strike, which came to an end on Wednesday night 
in last week. On-the Thursday morning the difficulty of 
the railway authorities was to find sufficient engine power 
to move the loaded coal trucks as rapidly as was desired, 
having regard to the fact that there was traffic that had to 
receive prior attention. Foodstuffs, munition material 
and rail-borne coal for the most essential national needs 
had to be dealt with immediately. Still, notwithstanding 
the special consideration given to important requirements, 
and that coal traffic from pit to port suffered to some extent, 
the work accomplished by the railways during the last three 
days of last week was extremely good. and was very 
favourably eommented upon in Coal Exchange circles. 1t 
was quite expected that pronounced disorganisation would 
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prevail for days after the strike, instead of which most 
collieries were at work on Friday and Saturday, while on 
Monday of this week operations at the pits were quite 
general. It is true congestion still prevails in some 
directions, but the ill-effects of the strike have not been so 
lasting as to cause any material loss of working time at the 
collieries during the present week. 


Demand for Technical Edueation. 


Principal E. H. Griffiths, in the course of an 
address recently on “The Royal Commission and the 
Future of University Education in Wales,” pleaded 
strongly for a closer connection between industry and 
education. He remarked that in this country a great gulf 
had been fixed between the laboratory and the market, 
but under a scheme recently started in South Wales it was 
hoped to bridge that gulf, as technological education 
would be practically committed to the hands of business 
men, which would put South Wales in the very forefront of 
this development. He looked forward to the time when 
Cardiff would become a great engineering centre, and 
Swansea an important metallurgical centre. It is ‘very 
satisfactory to find that, both at Cardiff and Newport, 
where considerably extended provision has been made 
during the past few years for technical education, the 
facilities are taxed to the utmost. At Cardiff so numerous 
are the students that the committee has decided to prepare 
a waiting list, so that they may be admitted as vacancies 
occur. Principal C. Coles reported recently that over 
forty rooms were now occupied from morning till night, 
there being something like 1500 students attending the 
college. The enrolments are not confined to the elemen- 
tary portion of the work, but students aim more and more 
to include at least one cultural subject in their list of 
studies. At the Newport Technical Institute the evening 
classes for mechanical engineering and boiler-making have 
more than 180 students, a figure never previously reached. 


Increased Coal Production. 


Ways and means of increasing the coal output 
continue to be lively subjects of discussion. Sir Leonard 
Llewelyn, of the Ministry of Munitions, whose association 
with the Cambrian Combination’s collieries is so well 
known, has pointed out that if each of the million miners 
throughout the country produced one ton of coal per week 
extra that would mean an additional fifty million tons per 
year, or fourteen million tons more than is estimated by 
the Coal Controller as necessary for the Allies’ requirements. 
Suggestions put forward in different quarters for improving 
production include the alteration of working hours, the 
substitution of tonnage rates to hauliers in preference to 
day-wage rates, as calculated to have an energising effect 
upon men in their work, and thus mean more trams for the 
colliers to fill ; more considerate treatment for men working 
in abnormal places, and the revision of low cutting price 
lists. The suggestion is made by one miners’ leader that 
the small coal left in the mines should be brought up and 
utilised in the present emergency. The waste of this coal 
is described as a crime, and although, according to the 
Coal Conservation Committee’s report, less than one per 
cont. of the national output is gobbed, it is stated that, so 
far as this district is concerned, the percentage is much 
higher. The trouble in South Wales is, however, that 
great difficulty is already experienced with the small coals 
that are brought to the surface. The authorities are 
continually much concerned as to how to find an outlet for 
smalls, and continuous working at pits is frequently 
jeopardised owing to the heavy stocks. If greater quanti- 
ties of smalls than ever were therefore brought up in the 
existing state of limited facilities for dealing with them it 
is to be feared that many collieries would lose further time. 
The high price of smalls, as compared with pre-war figures, is 
pointed to by those interested in the utilisation of these 
smalls thrown on the waste heap in the mines, but in 
raising this subject a difficult question of payment 
for small coals worked is involved which in these times is 
best allowed to rest. 


Miners’ Eight-hour Day. 


A deputation from the South Wales Miners’ 
Federation has had an interview with the Coal Controller 
concerning the demand for an eight-hour day for all 
surfacemen at the collieries, but it is understood that the 
reception given to their claim was not very sympathetic. 
The Coal Controller promised to place the matter before 
the Advisory Board, and let the deputation have a reply 
at an early date. A joint executive conference of the 
Monmouthshire and South Wales Enginemen’s, Stokers’ 
and Craftsmen’s Association, and the North Wales Crafts- 
men’s Association discussed, on Saturday last, at Hereford, 
the policy to be adopted with regard to a similar applica- 
tion. It was decided that both Executive Councils hould 
again approach their respective Coalowners’ Associations, 
and in the event of the application being unsuccessful both 
organisations are to ballot their members on the subject. 


Current Business. 


Business has been on rather a quiet scale, but 
shipments have been proceeding pretty actively during 
the past week or so. There has been no great pressure of 
tonnage, but the supplies have been just about sufficient 
to lift all large coals and superior smalls, which have ruled 
very steady. Nuts, beans and peas have been in very 
restricted supply and are firm, but some through coals 
have been rather slow, while duff and inferior smalls have 
rather exceeded the demand. On the whole, however, 
considering the difficulties which have recently been 
experienced, and the congestion which has prevailed, 
collieries are working very comfortably. Those collieries 
which have a good deal of inland business are having 
rather an anxious time as regards getting their empty 
wagons back, and the delay causes a certain amount of 
trouble. Coke is firm, but business for shipment is quiet. 
Patent fuel makers are well booked up, but some are 
having difficulty in getting adequate supplies of pitch. 
Pitwood is fairly plentiful. 

LATER. 
The coal market shows no material change. Although 
collieries are rather unevenly placed for tonnage, the tone 
of large coals is very steady. Inferior smalls, especially 
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Schedule Prices (Fixed for Allies, Minima for Neutrals). 


Steam coal :—Smokeless} best, $¥40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; 
best Eastern Valleys, 36s.; seconds, Eastern Valleys, 35s. 
Bituminous coal : Best households, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s..and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seconds, 33s. 6d.; patent fuel, 
37s. (6d. extra for France and Italy); coke, 54s. 6d.; 
pitwood, ex ship, 65s. 


House Coal Supplies. 


A scheme for the distribution of house coal in Mon- 
mouthshire and South Wales, approved by the Coal 
Controller, has now been prepared and issued. The quan- 
tity to be supplied toeach householder must be inaccordance 
with the Fuel and Lighting Order. Collieries must supply 
the same merchants with 30 per cent. less coal during 
October and November, and 25 per cent. less during 
December than they supplied in the corresponding months 
of last year; but the provision is made that if there is any 
surplus after meeting the requirements for shipment then 
the companies may supply up to the amount in 1917. 
Coal merchants must supply basket men and hawkers 
with 15 per cent. less than in October and November last, 
and 12} per cent. less than they did in December; but in 
the event of receiving extra from the colliery companies 
then a proportionate distribution must be made to the 
retailers. 


Examiners’ Wages. 


An agreement has been arrived at with regard to 
examiners’ wages at a joint meeting of the new colliery 
Examiners’ Conciliation Board. The agreement provides 
for a weekly wage of £4,10s. and 18s. war bonus for six 
days, making a totul of £5 8s. per week, to be retrospective 
from September 2nd. 


Newport. 


The majority of Monmouthshire collieries are 
now pretty fully engaged, although not without their 
difficulties as regards wagons. The tonnage position has 
been on an average scale. Small coals are rather weak, 
but large descriptions are good in tone. Schedule prices : 
Steam coal : Best Newport Black Vein large, 37s.; Western 
Valleys, 36s.; best Eastern Valleys, 36s.; other sorts, 35s.; 
steam smalls, 25s. to 27s. Bituminous coals : Best house, 
40s.; seconds, 37s. 9d.; patent fuel, 37s.; pitwood, ex ship, 
65s. 


Swansea. 


There has been a fairly good inquiry for the 
superior grades of anthracite, which have ruled steady, but 
the call for lower qualities has not been good. Beans and 
peas are firm, whereas rubbly culm and duff have moved 
off very slewly. Schedule prices :—Anthracite ; Best 
breaking large, 37s.; second breaking large, 36s.; third 
breaking large, 34s. 6d.; Red Vein large, 34s. 6d.; machine 
made cobbles, 46s. to 49s. 6d.; French nuts, 46s. to 49s. 6d.; 
stove nuts, 46s. to 49s. 6d.; beans, 40s. to 42s.; machine 
made large peas, 27s.; rubbly culm, 18s. and 20s.; duff, 
13s. 6d. to 15s. 6d. Steam coal : Best large, 37s.; seconds, 
34s.; bunkers, 29s. and 30s. 6d.; smalls, 24s. and 26s. 
Bituminous coal : Through and through, 34s.; smalls, 31s.; 
patent fuel, 37s. 


Tin-plates. 


The tin-plate trade continues very firm, makers being 
booked up well ahead. There is a very steady home 
demand. Quotations:—I.C., 20 x 14 x 112 sheets, 
32s. 44d.; block tin, £337 per ton cash, and for three 
months. Copper, £122 per ton cash, and for three months. 
Lead : Spanish, £29 10s. per ton. 








THE GERMAN LIGHT CRUISER GRAUDENZ. 





Or the thirty light cruisers which Germany possessed 
at the outbreak of war, at least twenty have been sunk, 
and although several new ships have been completed in 
the past four years, it is doubtful if the German, light 
erniser fleet is as strong numerically to-day as it was in 
1914. At that time the latest vessels of this type were 
the Karlsruhe and Rostock, both of which have been 
lost in the war. Completing, but not in commission, 
were two very similar ships, Graudenz and Regensburg, 
built —or by the Kiel dockyard and the Weser 
yard at Bremen. e Graudenz, laid down in 1912, was 
launched in Ovtober, 1913, and completed about 
September of the following year. Like all the German 
light cruisers, she was designed primarily for high speed, 
to achieve which other qualities were sacrificed. Every- 
thing possible was done to keep down weight, and steel 
castings and aluminium enter largely into the scheme of 
construction. The propelling plant consists of ‘‘ Marine”’ 
turbines—a special type evolved by the German Admiralty, 
but differing only in minor details from the Parsons 
system—driving four serews, and designed for 26,000 
horse-power, equal to a speed of 27.25 knots. The boilers, 
fourteen in number, are of the standard Schulz-Thornycroft 
pattern, which for many years past have been employed 


‘in the German service almost exclusively. They are fired 


with coal, but oil sprays are also fitted. While the ordinary 
coal supply amounts to 470 tons, a total of 1560 tons of 
fuel, including oil, can be carried when necessary. At 
economical speed the radius of action is not less than 
6000 miles. In the “Breslau” class, of which the 
Graudenz is a somewhat enlarged edition, the internal 
arrangements leaves much to be desired from the points 
of view of convenience and habitability. The engine-room 
is so cramped thatjgreat aifficulty is experienced in 
handling the machinery and[executing minor repairs, the 
result being a succession of breakdowns. The stokeholds 





drys, are weak, and are being banked. 


are similarly cramped and badly ventilated, for which 
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reason it is difficult, if not impossible, to maintain fy 
power for any length of time. These conditions, it jg 
understood, were reproduced in the “ Graudenz” class, 
in spite of the larger dimensions, viz., length—on water. 
line—456ft., beam 45ft., mean draught 16ft., norma} 
displacement 4900 tons. At high speed the vibration jg 
very great, and in rough weather the vessels roll heavily, 
They are, in fact, mere speed machines, and compare 
favourably in this respect with foreign cruisers of con. 
temporary date, but are inferior to them in nautica] 
qualities and fighting power. 

As a protection against shell-fire, the Graudenz hag 
vertical armour 4in. thick amidships, and 2\in. at bow 
and stern, but the belt is very narrow and almost 
completely submerged when the vessel is under full load, 
A steel deck, 2in. over machinery and boiler spaces, runs 
from end to end of the ship, and above this deck are 
specially wide coal bunkers. The vital parts are therefore 
well protected against gun-fire. When first completed, 
the Graudenz carried twelve 4. lin. Q.F. (35-pounder) guns, 
and had also two submerged torpedo-tubes. It is reported, 
however, that the armament has since been changed, 
a single 5.9in. Q.F. having replaced the two 4. lin. at cach 
end of the ship, so that the present battery comprises two 
5.9in. and eight 4.lin. Even so, the Graudenz is feebly 
armed in comparison with the British cruisers completed 
before the war, such as H.M.S. Birmingham, which, on a 
displacement only 540 tons greater, mounts nine 6in. guns, 
In the Battle of Jutland the Graudenz acted as a flotilla 
leader, and is reported to have sustained severe damage. 
Last year she was part of the fleet that covered the landings 
in the Gulf of Riga. She differs in appearance from vessels 
of the ** Karlsruhe ” and “ Breslau ”’ classes in having only 
three funnels, instead of four. There is good reason to 
believe that the Graudenz and Regensburg are the last 
representatives of the special light cruiser type which 
Germany developed between 1893 and 1914, and in which, 
as noted above, high speed was sought for at the expense 
of weatherliness and gun-power. Generally speaking, the 
type has not stood the test of war experience, for in every 
engagement with the more heavily armed British vessels 
these cruisers have been worsted. The Sydney-Emden 
duel furnished a striking example of the disability 
attaching to a feeble armament, and there have been many 
other instances of the same kind. Consequently, all 
German cruisers laid down during the war have a much 
heavier battery, the new Emden, Karlsruhe, K6nigsberg, 
&e., being credited with ten 5.9in. (101-pounder) guns. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Municipal Waterworks AssociaTion.—Council Chamber, 
Council House, Birmingham. Annual gencral meeting. Reading 
and discussion of srs, “‘ Afforestation,’”’ by Mr. J. Parry. 
“* National Control of Watersheds and other Sources of Water 
Supply.” 2 p.m. 

InstrruTION OF MEecHANICAL ENGINEERS.—Meeting Hall of 
Institution of Civil ineers, Great George-street, 8.W. 1. 
Annual Thomas Hawksley Lecture; subject, ‘‘ The Experi- 
mental Study of the Mechanical Properties of Materials,’’ by 
Dr. W. Cawthorne Unwin, F.R.S. 6 p.m. 


SATURDAY, OCTOBER 6ru. 


British FounpRyMEN’s Assoe1aTion : LANCASHIRE BRANCH. 
—College of Technology, Manchester. Presidential address by 
Mr. Samuel Roe. 4 p.m. 


TUESDAY, OCTOBER 8ru. 


Instirvure oF Marine Enoineers.—The Minories, Tower 
Hill, E. Paper, “‘ Feeding and Circulating the Water in Steam 
Boilers,” by Mr. John Watson. 6 p.m. 

Tae IystrrutTion oF HEATING AND VENTILATING ENGINEERS. 
Holborn Restaurant, Holborn, W.C. (Duke’s Saloon). Paper, 
“A New Method of Testing Heat Transmission from 
Radiators,” by M. Kinoshita, 6 p.m. 

InpUstTRIAL Reconstruction Counci...—Hall of the Institute 
of Journalists, 2 and 4, Tudor-street, E.C. 4. Conference on 
Interim Industria! Reconstruction Committces. Subject to be 
introduced by Mr. W. Henderson Pringle. 6 p.m. 


WEDNESDAY AND THURSDAY, OCTOBER rx anp 107TH. 


Tue Instirvutioy or MunicipaL Enoingeers.—Town Hail, 
Southall, Middlesex. Annual general meeting. Wednesday, 
10.30 a.m., and Thursday, 10 a.m. 


THURSDAY, OCTOBER 10ru. 


Suerrietp Association oF METALLURGICAL CHEMISTS.— 
Assembly Room, Royal Victoria Hotel, Sheffield. Paper, 
** Some Scientific Aspects of Steel Metallurgy,” by Professor H. 
C. H. Carpenter, F.R.S8. 7.30 p.m. 


Tue Oprricat Sociery.—Imperial College of Science and 
Technology, South Kensington. (a) “‘ Sources and Magnitudes 
of Centring Errors in a Sextant,’’ by T. T. Baker, R.N. (6) 
‘* Astigmatism—lInterchangeability of Stop and Object,’’ by 
Theodore Chaundy, M.A. 7 p.m. 


THURSDAY, OCTOBER l17ru. 


Inpustriat Leacue.—Connaught Rooms, Great ueen- 
street, Kingsway, W.C.2. Annual meeting. 6 p.m. 


THURSDAY AND FRIDAY, OCTOBER 177 anv 18ru. 


Tae InstiruTion or Gas Enotneers.—Institution of Civil 
Engineers, Great ty sree Westminster, 8.W. 1. Special 
general meeting. (1) liminary Report of the Gas Investi- 
gation Committee, by Mr. James W. Wood. (2) ‘ Un- 
accounted for Gas,” by Mr. B. R. Parkinson. (3) ‘‘ The Corro- 
sion of Meters,” by Mr. J. G. Taplay. (4) “‘ The Corrosive 
Action of Flue Dust-on Fire Bricks,” y Mr. Walter Emery and 
Dr. A. Scott. 10.30 a.m. each day. : 


FRIDAY, OCTOBER 18ra. 


INSTITUTION OF MECHANICAL ENGINEERS.—Hall of the Insti- 
tution of Civil Engineers. Papers to be read and discussed : ‘‘ A 
Law Governing the Resistance to Penetration of Metals when 
Tested by Impact with 10 mm. Steel Ball ; and A New Hardness 
Scale in nergy Units,” by Professor C. A, Edwards, D.Se., and 
F. W. Willis, B.Sc. ; ‘‘ The Value of the Indentation Method in 
the Determination of Hardness,”’ by Mr. R. G. C. Batson ; ‘‘ The 





Ludwik Hardness Test,’’ by Mr. W. Cawthorne Unwin, 6 p.m. 





Whe 
addres 
Whe 
withow 
Cop 
Sale L 
at 6d. ¢ 
The 
at the 
comple 


118, 3: 
I 


H 
THE 
marin 
The e 
enclos 
shaft | 
bevel 
1-4 s| 
clutct 


ordi n: 
struct 
the tl 
F, G, 
rever: 


Ah, She, OS 


inte 
and 


also 
the 
and 
sho 
tur 
arn 
ates 
lev 
fro 
cor 


uni 
At 


10) 


ou 








Ocr. 4, 1918 











BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. cach. 

The date first given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 








STEAM ENGINES. 


118,347 (13,062 of 1917). September 12th, 1917—Nown- 
ReveRSING Steam Enaine, Hugh Donald Fitzpatrick, 94, 
Hope-street, Glasgow. 

Tue object of this invention is to provide a steam engine for 
mirine purposes which can be simply and easily controlled. 
The engine has neither link nor reversing gear, and is of the 
enclosed, self-lubricating type, exerting its power on the driving 
shaft through @ reversing clutch, preferably having machine cut 
bevel! wheels and working parts enclosed in an oil bath. Figs. 
]-4 show the arrangement of the engine and gear. B is the 
clutch box, C the propeller shaft, D the fly-wheel on the shaft, 
and E the steam supply pipe from the boiler, The engine is 
ordinarily controlled by its governor, which is of a sensitive con- 
struction, but when manouvriny or running at very low speeds 
the throttle valve is used, and is operated by means of the rods 
F, G, the latter being operated by means of a hand lever H. The 
reversing clutch is of the bevel wheel type, with brake band and 
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internal expanding arms or rims, the gears being of mild steel 
and machine cut, and running in an oil bath in the clutch box B. 
A power thrust block is incorporated in the clutch casting, and 
also runs in the oil bath. The reversing clutch is operated b 
the hand lever I and rod J, whose arm O operates the lever K, 
and through it the clutch mechanism. In the arrangement 
shown the lever H turns a sleeve P on the rod J, the sleeve in its 
turn moving an arm Q on the sleeve, which actuates the rod G, 
arms on the rock shaft R, and the rod F connected with the 
steam throttle valve. 8S is a distance piece between the hand 
levers H and I. The levers are arranged so as to be operable 
from the platform M of the vessel. The engine can be readily 
controlled by the throttle lever H, whilst the propeller shaft can 
be reversed whenever desired by simply moving the lever I, the 
unit being therefore under simple and effective control.— 
August 29th, 1918. 


TURBINE MACHINERY. 


108,162 (10,338 of 1917). July 17th, 1917.—Brapre Rivas ror 
Steam Turstnes, The Brush Electrical Engineering Com- 
pany, Limited, 11, Arundel-street, Strand, W.C. 2, assignees 
of the Svenska Turbinfabriks Aktiebolaget Ljungstrém, 
Finspong, Sweden. 

This invention provides a means for fastening turbine blades 
B, in which the latter are provided with U-shaped or forked 
bases having notches or grooves which engage with projections 
on the supporting member or wheel A. On each side of the 
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wheel or dise is a number of small projections E, each having 
both faces inclined obliquely inwards. These engage with 
correspondingly shaped notches F in the bases of the blades, 
The bases are then subjected to great pressure, whereby the blade 
is foreed outwards into intimate contact with the projections, 
and the metal of the blade bases is stressed to assure a per- 
manent set. The arrangement is shown in Figs. 1-4 herewith.— 
August 19th, 1918. 


, 

112,128 (16,198 of 1917). November 6th, 1917.—GrarRED 
MarRInE TURBINES. Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Pennsylvania, U.S.A. 
(assignees of Herbert Thacker Herr, 218, South Dallas- 
avenue, Pittsburgh, Penn., U.S.A.). 

This marine turbine installation comprises a high pressure 
section A, a low pressure turbine section B receiving steam from 
the above, a separate pinion driven by each turbine, and a driven 
gear C, with which both pinions mesh. The gears are coupled to 
the propeller shaft D, one turbine section being located on one 
side of and below the longitudinal! axis of the driven gear, and 
the other turbine section being located on the other side of and 
ahove the said axis, and the connecting pipe E between the 
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sections extending over the axis of the gear. In Fig. 2 a cruising 
turbine F is shown geared to the shaft of the high pressure 
section A by mans of a gearing G. Each separate section is not 
only independent and capable of being operated separately 
in case of an accident, but by providing the ordinary divided 
casing the interior of each section is readily accessible. Either 
or both the high and low pressure sections may be provided with 
the usual form of reversing sections, or a separate reversing 
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section may be employed. For the purpose of increasing the 
power delivered to the propeller shaft, a unit similar to the unit 
just described may be arranged to transmit power to the gear 
wheel C, In the drawings such an additional unit is shown as 
including a high pressure section H, a low pressure section J, and 
a separate condenser K serving the low pressure section. A 
cruising section L is also geared to the shaft of the section H. 
M is a circulating pump for the cooling water of both condensers, 
and N a condensate discharge pump for withdrawing condensate 
from both condensers ; O is a motor for driving the pumps.— 
August 29th, 1918. 


INTERNAL COMBUSTION ENGINES. 


118,342 (12,715 of 1917). September 5th, 1917.—Piston, 
Hubert Hagens, 31-33, Cumberland Park, Willesden Junc- 
tion, N.W. 10. 

According to the present invention the support for the gudgeon 
pin is formed at one end with a cylindrical portion having a per- 
forated internal flange wh'ch can be drawn into engagement 
with the piston head by means of a short central, bo!t passed 
therethrough, means being provided to ensure the accurate 
centring of the gudgeon support with respect to the piston head. 
The gudgeon support A is made of steel and comprises a cylin- 
drical portion B, having at one end a perforated internal flange 
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C adapted to be secured by means of a short bolt D and nut E to 
the piston head F, a slight boss G in the piston head, and a corre- 
ponding recess H in the flange C, ensuring the accurate centring 
of the gudgeon support in the piston. e end of the gudgeon 
support remote from the cylindrical portion A is formed with 
bearing members J bored at right angles to the axis of the 
cylindrical portion to receive the gudgeon pin K, a space between 
the members J allowing of the introduction of the end L of the 
piston-rod M. The gudgeon pin is introduced through an 
aperture N bored through the walls of the piston, nd is secured 
to the end L of the piston-rod by a set screw P.—August 29th, 
1918. 


SWITCHGEAR. 


118,380 (261 of 1918). January 4th, 1918,—Crircurr BREAKERS, 
Gunnar Seligman and others, Vasteras, Sweden. 

The object of this invention is to provide an improved free- 
release circuit breaker in which the toggle is capable of being 
released by a weak electro-magnetic device, and which generally 
overcomes the drawbacks inherent to the toggle joint devices 
hitherto known. In Figs. 1 and 2 A indicates the stationary 
compound blade spring of the main contact, B indicates the 
corresponding movable contact, and C indicates the arm carry- 
ing the movable contact by means of insulated screws, and 
constituting the aforesaid member actuated to make and break 
the contact. Inthe frame D of the device two pins E and F are 
mounted, the pin E serving as the pivot for the operating handle 

3, which-is rigidly connected to a short link, or lever, carrying 
at its outer end the movable joint pivot H of the toggle device. 
The other link, or lever, of the device carries a pin K, which 
is slidably mounted in a slot in the arm C, which arm is journalled 
on the pin F, which also serves as a swinging centre fora latch J 
normally locking the pin K against sliding in the slot in the arm 
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C. In the form shown the latch J is rigidly connected to the 
in F, which at one end has a lever L actuated by the armat 
of the elect ti device. In manually breaking 
the circuit, the handle is moved outwards, whereby the arm C is 
turned upon its centre by means of the toggle pin K engaging 
with the slot in the arm, and the contact is broken at the contact 
springs A and N. Automatic breaking is effected when the 








N? 118,380 


t 
3 






































L 
+ sind M 
F is 
: 

G 
Fig. I. i 


current passing through the coil of the electro-magnetic device O 
rises above a certain value, when the armature, or solenoid 
inside the tube P is rapidly lifted, and its upper end M strikes 

















and permit the pin to move upwards vertically in the slot in the 
arm, away from the centre. By means of a suitably arranged 
spring the arm C, with its contact B, is then rapidly drawn away 
from the stationary contact A, and brought to rest against a 
step R carried by the frame.— August 29th, 1918. 


CRANES AND CONVEYORS. 


118,350 (13,289 of 1917). September 17th, 1917.—CHain 
Conveyor FoR SxeEtts, Alfred William Bennis, Little 
Hulton, Bolton. 

In this improved form of conveyor achain A of any well-known 
type such as the U-link type has either rivets or bolts B at the 
link centres, the base of the U link forming a rigid cross tie 
between the strands of chain. Bolted as at D, or otherwise 
attached to the chain strands, is a plate or bar support C shaped 
as, for instance, in V, to carry an article such as a shell. Where 
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the U links are of malleable or cast steel or the like the plate C 
| may be integral with the links A. A bolt _ through the 
link centres,, that is to say through the ends F of the arms of any 
U link and through the sides G of the arms of the next adjacent 
U link adjacent its base H. This bolt supports rollers or 
wheels J running on the path or rails K, being held in place by 
a collar L and split pin M. Attached to the upper side of the 
shaped cross bars, balata or rubber belting pads N may be 
attached by rivets O, to lessen the shock of impact of the article 
on the conveyor.—August 29th, 1918. : 


LIGHTING AND HEATING. 


118,386 (2436 of 1918). February 11th, 1918.—BuRNERs FoR 
SEMI-LIQUID AND PULVERULENT MarTeriAts, John William 
Blackburn Balfour, 6, Palmerst ions, Queen’s 
Club-gardens, London, W., and another. 

This burner is shown in sectional elevation in Fig. 1, Fig. 2 
being a modification. It consists of a cylindrical body having 
one end closed with a plate A and the other end closed by means 
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of a cone-shaped cap B terminating in a passage provided with 





a nozzle C. The body is divided transversely into compart- 
ments D into which the fuel is foreed under pressure and 
containing means for heating and vaporising the fuel, and also 
moans for thoroughly mixing the fuel with preheated air and 
subsequently with steam. The resultant mixture of fuel air 


the tail L of the latch J so as to release the pin K from the latch, . 
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and steam is forced through the nozzle and ignited. The Passage 


leading to the nozzle is provided with an auxiliary air supply 
in order to blow it out whenever necessary, thus preventing 
the nozzle from being choked up. In the end plate A provision 
is made for the entry of three pipes E, F and G made preferably 
of equal diameter and communicating, with the fuel, steam and 
air supplies. The pipe G terminates in the first compartment, 
whilst pipe E is connected to one end of a pipe H wound in spiral 
which is suitably mounted in the first compartment and having 
its other end communicating with the second compartment 
through an aperture in the partition plate. The pipe F enters 
the body through the centre of the plate A and is extended axially 
throughout the length of the body, terminating inside the cone- 
shaped cap C constituting the last compartment. On the pipe F 
is mounted in the second compartment a rotary fan K—see 
Fig. 1. Inthe form shown in Fig. 2, the fan K has been omitted, 
and in its place a number of baffle plates L have been inserted in 
the second compartment arranged laterally one behind the other 
as shown in the drawing.—August 29th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


118,400 (8663 of 1918). May 24th, 1918.—Prare Rorziwne 
Mitts, Axel Sahlin, 56, Kingsway, London. 

The means provided in this invention for directing a slab or 
plate to the rolls of a rolling mill comprise a lever A which can 
be raised by suitable mechanism, so that an approximately 
vertical pin I secured to the lever engages with the underside 
ot the slab or plate to be rolled. The pin I is secured to a lug J 
of the lever A and the length of the prong is such that in the 
lowest position of the lever the top of the pin is slightly below 
the upper surface of the table rollers K,.so that a slab can pass 
over the rollers without contact with the pin. When, however, 
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the pin is raised it will engage with the under surface of the 
slab or — H and slightly lift it. As the rollers revolve the 
slab will pivot on the supporting pin, and when it has assumed 
the required position the pin will be lowered. In mills intended 
for rolling wide plates, it is preferable to provide an additional 
pin L nearer to the pivoted end of the lever A and of slightly 
jess height than the pinI. In the initial stages of the rolling the 
slab will only extend as far as the pin L, about which it will 
pivot when the lever is raised. In the later stages of the rolling 
the under surface of the plate will engage with and pivot on the 
pin I.— August 29th, 1918. 


MINES AND METALS. 


118,357 (13,956 of 1917). September 27th, 1917.—Execrric 
Furnace, Harold Wade, 111-112, Hatton-garden, London, 
£.C.1 (a communication from Booth-Hall Company, 
565, West Washington Boulevard, Chicago, Ill.). 

This invention comprises an electric furnace having a heating 
chamber provided with a wall terminal directly underneath a 
co-acting main electrode of opposite polarity, and an adjustable 
electrode of the same polarity as the wall terminal and intended 
to give a preliminary heating of the furnace. Figs. 1 and 2 are 
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diagrammatic views of single and three-phase furnaces con- 
structed in accordance with thisinvention. Referring to Fig. 2. 
A represents the fusing chamber ; B a wall contact embedded in 
the hearth; C automatically regulated main electrodes ; 
D a manually adjustable auxiliary electrode ; E the primary, 
winding of a three-phase transformer ; F the secondary windings 
of the transformer ;, G ductors ting one terminal of 
the three secondary phases to the main electrodes C, respectively ; 





of the remainder £11 have been paid in renewal fees. 


@ motor carried by a section of the trough, and operating against 
a fixed abutment. 


maolten metal; shearing. Relates to glass-blowing machines, of 
the type which operate in a t 
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D, respectively. The main electrodes may be provided with 
automatic regulating means, and the auxiliary electrode D may 
be provided with manual regulating means. In preliminarily 
heating the furnace, it is preferred to adjust the auxiliary 
electrode D in contact with the charge M, and so to adjust the 
main electrodes C as to establish arcs. In preliminarily heating 
the furnace, the auxiliary electrode D serves as a common return 
for the current from the three main electrodes. Current does 
not pass from one main electrode to another, owing to the extra 
resistance due to the double arc, that is, the arc between each 
main electrode and the charge. When the furnace becomes hot, 
the refractory facing of the wall contact B becomes sufficiently 
conductive to carry the load, whereupon the auxiliary electrode D 
is preferably withdrawn from operation.— August 29th, 1918. 


MISCELLANEOUS. 


118,360 (14,694 of 1917). October 11th, 1917.—Sarerry Device 
ror Erecrric Morors, Ralph Reginald Smith, Gyhibank, 
Ravenhead, St. Helens. 

This device relates to machines having shafts revolving in 
bearings, and is intended to give either an audible or visible 
warning in case of settlement, wear or melting of the bearing 
metal. It is particularly adaptable to induction motors, as 
shown in the annexed illustrations, Figs. 1 and 2. Secured to 

a side of the motor is a bracket F whereon is mounted an electrical 

contact make and break box G, and a metal sleeve or housing H 

which is secured by means of the nuts I, J arranged, respectively, 

above and below the angle-plate K attached to the bracket F. 

Extending through the housing H isa spindle L, the upper end 

whereof is provided with a lateral pin, which is normally 

supported in a slot or recess N formed on the upper edge of the 
housing H. Around the spindle L is a wire spring O which is 
arranged between a lower pin P extending transversely through 
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Fig. I. 


spindle L and an upper disc or plate Q adjustable thereon. In 
the lower end of the spindle housing there is screwed a cap or 
plug R provided with a central passage for the spindle. In 
“‘ setting’ the spindle L to the position showr, it is pushed 
upwardly through its casing until the pin reaches the top, 
and is seated in the slot N. In such upward movement of the 
spindle L the plate Q meets the internal shoulder 8 of the 
housing, when its travel is arrested andthe spring O iscompressed. 
During the normal working of the motor, the pin O of the shaft D 
rotates clear of the spindle. Should the shaft, however, settle 
down in its bearing the pin will meet and displace the spindle, 
which thereupon becomes unsupported and, moving downwardly 
under the influences of the spring O, presses the insulator T 
inwardly, whereupon the spring arm U makes contact with the 
terminal V to close an electrical circuit whereby the motor is 
stopped, or an audible or visible signal is given.— August 29th, 
1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British subjects 
the right to manufacture under enemy patents—which right 
when acquired can be retained after the war—and has been 
specially compiled for THe ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, Bir- 
mingham. It is desirable in the first instance to obtain the 
latest particulars upon the Patents Register. If any patent 
listed has been assigned to, or is the property of, a non-enemy 
proprietor, the law does not apply. 


On each of four of the patents given below £18 and on each 


No. 7890/13.—Conveyors. A jigging conveyor is actuated by 


Flottmann, H., Germany. 


No. 7891/13.—Glass manufacture. Blowing; delivering 


ti tic cycle and 
gather the glass automatically. According to the invention, the 
cam mechanism usually employed on machines of this type to 
operate the various parts is replaced by pne tic cylinders, 
the completion of the operation of one cylinder being arranged 
to move the valves which control the operation of another, so 
that the whole machine works in a continuous cycle. Severin, 
H., Germany. 

No. 7896/13.— Electric motor control. Systems for 
continuous-current motors only. A motor is controlled by 
means of an auxiliary machine connected between the motor 
and the mains, and provided with a series field coil, which acts 
as a compounding or counter-compounding coil, according to 
circumstances. Allgemcine Elektricitats Ges., Berlin. Dated 
April 3rd, 1912. 

No. 8023/13.—Spinning ; doffing arrangements: spindle and 
lifting rails.. In doffing apparatus for flyer spinning, twisting, 
and like machines, of the kind wherein the spindles are supported 
at their upper ends in bearings and in which, accordingly, the 
bobbins are removed in a downward direction, pegs for the 
reception of full bobbins, pegs for empty bobbins, and a bracket 











Oor. 


is acl. with a locker for the reception of the full bobbing, 
Hampe, R., Germany. 

No. 8028/13.—Ordnance: recoil apparatus. Relates to field 
carriages which are ada: for traversing around @ vertical] 
pivot between the wheels, and consists in a detachable shoe, 
which prevents the spade from entering the ground when the 
gen cetrioge is used as a traversing carriage. Krupp Akt.-Ces,, 

. Germany. Dated May 6th, 1912. ‘ 

No. 8059/13.—Affixing adhesive stamps. Tp a stamp-affixing 
machine in which a roll of stamps is contained in a rotatable 
drum, and a stamp is projected from the drum and is severed 
and affixed by a pivoted member as the drum rotates to feed the 
postal matter, &c., the stamp strip is passed between rollers, 
respectively concave and convex, so as to bend or fold it trans. 
versely to render the printed side of the strip concave. his 
facilitates the adhesion of the severed stamps. Michelius ‘es, 
and Stein, R., Germany. 

No. 8166/13.—Alumini Al is distilled from a 
mixture of an alumini comy such as alumina, with 
carbon, by heating to a temperature of from 1600.deg. to 1700 
deg. Cent., out of contact with air, and continuously withdraw ing 
the reaction products through a chamber, wherein the aluminum 
is condensed. An electric or other farnace may be employ: d. 
Giulini, G., Germany. Dated May 3rd, 1912. 


No. 8191/13.—-Air locks. ‘Trucks are hauled through an air 
lock by means of drivers upon an endléss chain or cable arraned 
in the bottom of the chamber which raises them on to a dischorge 
ineline. ‘Whilst in the lock, the trucks are guided by ledyes 
upon the doors and sides of the chamber, As a driver passes 
through e guide, this falls apart and folds again after it pas.es 
under the action of counterweights. Pfannkuche, H., Germuany, 
Dated April 20th, 1912, 














PERSONAL AND BUSINESS ANNOUNCEMENTS. 





* WE are asked to state that Mr. Ernest F. Wilson, of Sir W. G. 
Armstrong, Whitworth and Co., Limited, has moved to London, 
and that his address is now Barnston, Spencer-road, Wealdstone, 
Harrow, Middlesex. 

Tue B. anp 8. Co., of Bristol, the original and sole maker 
of ‘‘ Kleensurface *’ high speed steel protective hardening cc m- 
pound, has decided to withdraw the sole selling agency for the 
distribution of this compound, and to establish district agencies 
directly under its own control. In the meantime all inquiries 
should be directed to the B. and 8S. Co., Precision Works, Colst on- 
street, Bristol. 








Brisrane WaTeER Suprry.—The past year has been a notable 
one in the undertakings of the Btisbane Metropolitan Water 
Supply and Sewerage Board, marking as it does the completion 
of further important works, such as the Cabbage-tree Creek 
Reservoir, new pumping plant for the supply from the Brisbane 
River, and a new reservoir and sedimentation basin at Mount 
Crosby for the purification of the supply from that source, all 
of which represent a further advance in the realisation of 
endeavours to maintain the water supply thoroughly up to date 
and in keeping with the magnitude and importance of the 
metropolitan district. The total length of mains laid during the 
year for the extension and improvement of the reticulation, 
ineluding scours, is 16 miles 79 chains 44 yards. The cost of 
mains laid or completed during the year to supply premises not 
previously supplied amounts to £15,651 15s. 2d., and of those 
laid to improve the supply in areas previously reticulated to 
£3137 10s. 3d., a total for the year of £18,789 5s. 5d. During 
the eight years of the Board's existence as at present constituted 
102 miles 57 chains 12} yards of mains have been laid, at a cost 
of £94,312 16s. 10d., in 1008 streets not previously supplied 
with water, and 57 miles 35 chains 11 yards of mains have been 
laid at a cost of £134,232 5s. 3d., for the purpose of improving 
the reticulation system. The total length of mains, includirg 
seours, which have been laid during that period is 160 miles 13 
chains 1} yard, and the total cost of the work is £228,545 2s. Id. 


Tre AMERICAN ANTI-TRUST Law.—After six years of litigation 
the International Harvester Company is to be dissolved as ‘‘ an 
unlawful combination,”’ by consent of the company, which has 
agreed to withdraw its appeal from the adverse decision of the 
United States Circuit Court, pending in the Supreme Court since 
1915. It is the first important anti-trust proceeding to be 
determined since the beginning of the war, and is practically a 
victory for the Government. Under the terms of the com- 
promise made by the Goverrmert the company agrees to dispore 
of its harvesting machinery lines known under the trade names 
of ‘‘ Osborn,” **‘ Champion,” and “‘ Milwaukee,”’ together with 
all machinery and other equipment as well as its plants at 
Springfield, Ohio, and Auburn, New York, where the first two 
lines are manufactured. The company, however, is to have until 
one year after the conclusion of peace to carry out the terms of 
this agreement. After December 31st, 1919, the company is 
not to have more than one representative in any city or town. 
Should these provisions fail to restore petitive condit in 
the harvester machinery industry, the Government reserves the 
right, at the expiration of eighteen months after the end of the 
war, “‘ to extend such further relief in the present case as may 
be necessary to that ena.” The Internatione! Harvester Com- 
pany was organised in 1802 with a capitalisation of 120,000,000 
dols. The present disposition of the proceedings leaves only 
two important “ anti-trust ’” cases on the docket of the United 
States Supreme Court—the case against the United States Steel 
Corporation. and the so-ealled ‘‘ anthracite coal trust case.’’— 
The Iron Age. 

Bertish Macnetos.—-Before the war British internal 
combustion engineering depended for the supply of about 
95 per cent. of its magnetos upon German factories. Academically 
it may not be strictly accurate to describe the manufacture of 
magnetos as a key industry, but it remains a fact that the 
virtual poly po by Germany prior to the war in this 
branch of light engineering constituted a threat which, when 
war broke out, went not far short of crippling our motor transport. 
aeronautical and other services dependent upon the internal 
combustion engine. It is satisfactory to be able to record, that 

in this, as in so many other directions, we have rid ourselve-. 

let us hope for all time, from the dominance of the enemy. At 

a luncheon given last Friday, to certain Press representatives. 
by the British Lighting and Ignition Company, Limited, 4 

company of which Vickers, Limited, are the proprietors, we had 

an opportunity of appreciating the determination with which 

British engineers are setting about the work. The position 

formerly oceupied by enemy firms in this branch of industry, 

particularly by the Bosch Magneto Company, of Stuttgart, was 

an extraordinarily strong one, but it has been lost to them by 

the war, and we are confident that never again will it return to 

them. For the time being, the British Lighting and Ignition 

Company is perforce confining its attention chiefly to the 

production of magnetos; but we understand that as soon a« 

c'reumstances permit, it intends to take up the manufacture 0! 

allied electrical apparatus, such as motor car lighting set~. 

The luncheon on Friday wes preceded by an inspection of the 

company’s works at 204, Tottenham Court-road, W.1, where 

the visitors had an opportunity of inspecting the many fine 

processes and ‘machines involyed in the manufacture of a 

modern high-class magnetos, and of gaining an insight into the 














and H, H conductors connecting the other terminal of the 
phases to the wall, or hearth contact, B, and auxiliary electrode 


carrying thread severing means, are carried on a ring rotatably 
mounted on a frame which is movable vertically on a rack, and 


thoroughly and scientifically organised effort being made t¢ 
oust the German in this particular department of engineering. 
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(treat Northern Railway Com- 
PANY Wty ya 
CONTRACTS FOR GENERA ew ca 
The nr of yd Great Northern TK 
elad) are pret raccive TENDERS for the SUPPLY 
if the ) are pretioned, STORES for six or twelve months 
from the Ist January, 1919 :— 


$e. of | Bo. <i f 
Form. " 
os a. Biaben, Fei Angles, 

Axles and Tires (Stoel)... 1 | to 

Broome, Brushes, 

— 2) Btaffordahire — York: 
Bolts and Nuts. Studs, shire, 

Pins, Rivets and Washers 3 Lamps (oun) “and Brass 
Boxes, Farm and Market Carriage Fittings. Oiler 

Produce ‘a 4} Seve ~ ¥namelled Iron 

Copper ects, | 

oa and Copper § Wire, | Lead’ (ground: in oil and 

Block Tin, Zinc, Spelter | drv), Sheet, &c. 29 

and it Meta! 2 | ~ky aod Leather 

Buckets, Oil Cans, Zine j d Balata Belt- 

Sheets, Galvanised [ron | Dg fe ot 
Sheets, Emery, &. 6 | Nails a% 3} 
Buflors and Axle Guards 1 (Creosote). . 3 
and Wagons, Vilskin Suits . . 
Wags inges, Barrow } — oe Lubricat- 
‘rages, &c. . . ng. ° 
cum e| Pistes (Steel Boiler), Steel 

Castings Ordinary “Iron), Forgings, Fish-plate 

Fire- Forgings, Liners, Cast Steel Engine 

frocibles, Cylinders aud and Tender 

Stops Cent Roof Bars, and 
Ce nent, Plaster of “Paris, Miid Steel Pilates, Bars, 
ste aot Tn, | nant Seme nist 
Fire-bricks, Ties, e, 

a ag Her emp Gaskin % 
on 5 1l | Screws Shen and ’ Brass), 
Colours, &e. (ground in ail Split Pins, &c. PEE 
ahr) oon Hat's Dis- Signalling Materials MS 

jt Paper, &c. 12 | Springs for Engines, Car- 
13 oe ms Wagons, &ec. 4 


mae Fittings, Lamps, a 
= - 14 | Timber: White Amiertesn 
vise Cable and Wire .. 15 Oak Scantiings, St _ * 
gg Carbonus .. 16 ce Plank, 
Pianks, Boards, Mou es 


penny Signals, 
aad irbide “ot Caicium * 
Trausfers (Carriage, &e). 2 
fe) Saws, Files, 


for Acetylene Gas Light- 1? 


BR bas. se ni ei Tools ( 
Fas‘enings, Permanent ‘ool 
Way 18 Keys, Sietnbin, Shovels, 
F things (Brasa) for Gasand Spades, ~ 
Water, Gas Burners, Gun- Ta and Fittings (Iron), 
Steam Unions, Wire, Wirework, Panel 


Rain-water Pipes, &c. .. ay Pins, Staples and Point ps 





Gas Manties . Rodding .. an ” 
Ginges, Steam and Vacuum Tubes (Steel—Gaivanised), 
Brake . 2 — Weldiless, for és 
Gass 
Himmer. &., Handles, Upholstery for Carriages, 
Barrows. Oak Keys, Curled Hair, Blinds, 
ing Boards and Scotches 24 Rugs, Linoleums, Tape 
Hinges (Wrought Iron and and Soft Goods . 
Brass), Locks and Key: Varnishes, Enamel, Black 
Hardware (Iron an Lacquer and t- 
Brass), Ciosct Basins and dressing Compositio: % 
Seats, os ss .. 6 aste prey Wick, 
India-rabber Goods, Loco. Sponge Cloths, . 7 
Packing, Asbestos, &c. .. 26 
Forms Tender can be obtained from the 


of er e ‘Secretary oD 
= of One Shilling sd each form. Please do not send 

Tenders must be for the supply of goods in accordance 

the Company's patterns. These patterns may be seen i t the 
anaes Stores Depot, Dundalk (they cannot be sent —_ for 

). between the hours of 10 a.m. and 4 p.m. on each 
wae day, except Saturdays. 

Tenders, made out on the Company's forms, should be 
delivered,” under sealed cover, endorsed “* Tender for Stores,” 
- 7 sndersigned, not later than 10 a.m. on the 7th Novem- 

T, 

The Directors do not bind themselves to accept the lowest 


or any Tender. 
T. MORRISON, 
Secretary. 


Secretary’s Office. 
—_——- Feder eag — 
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REVISED ADVERTISEMENT. ; 
overnment of the Union of 


SOUTH AFRICA. 
DEPARTMENT OF RAILWAYS AND LAs aad 
ESTABLISHMENT OF GRAIN. yon purposes 


d 
— 7 two or three Union ports and at Inland faatiing of 


rally. 
waeP lications are invited from Consultin, Engineers possess- 
a and ex = The Mages vee 
be required to visit uth Africa at the ear! 
pale date; and deetlons of the. deren, “capacity. com: 
erally, — uestions e - 
Peradion’ and rethed : of operation and location of the 


elevators. He will be , ctoon be Bye in the Union of 
South Africa, a full report and detailed plans — i svene 
tions. Draughtsmen and other assista will be 


necessary 
provided by the Govermenest of the Union of South Af 
A comprehensive rt on Union trade conditions and 


eo is available yin the Mig 
with t full details of qualifi- 
cations, experience, and terms of onan oak y sought (on the 
basis of a lus ai rhe should be received by 
the H IGH CO. MISSIONER E UNION ¥ SOUTH 
FRICA, 32, Victoria-street, London, 8.W. 1, if possible 
nefore the end of November, but in eal A ao 
later applications from overseas may be considered. 193 1 








Teachers. —Wanted, Visiting 
Lew atagy A of (1) Electrical Engin eovina, nm Tuesdays 
and Thursdays, 7 to 9 p.m. ;. (2) of ‘Applied "Mechanics 
and Hi ao ian ae Wednesdays, from 7 to § p.m. ; (3) of 
Mathematics on Tuesdays from 7 we y Bee and (4) of Machine 
Drawing on Thursdays, 7 to 9 p.m., at the School of Engi- 
peorias and Navigation, High- -street, Poplar, E. Salary 
an atten 


Engineer Inspector Wanted.— 

En; yn ne London Distries, REQUIRE 

pe awl ng ge of you! p-to-date_ well- 

educated ECHA ANIGaL? ENG SEER, “vith — 
pn eapebie. of re to Principal on work 

factories. Must bave knowledge of routine ran 


‘Pormenent 
position to suitable man. wg nom but t capable men need 
apply. State age, experience, and salary req . Noone at 
present on Government work or residing ta ake than b — 
away will be engaged.—Address, 148, *‘ The Engineer” 


oe 





ngineer with Modern Chemical 

Knowledge and hy avr new a REQUIRED as 

ASSISTANT in London En, Salary £350 pa. 

Must be militarily — pal Btate age, tes 9 
P44, “The Engineer” Office. 


Physi 


details of cauerionce and mos fay 
ment Exchange, mentioning “ 


Secretary Wanted by a Ficm. of 


Wngineers and Founders (Limi ce )in the rp eetey 





etallurgist Required with 
tical experience of Hardening Fone = eos ie 
— _ Chemical Testing of Steel. 
aa will be engaged. Appl peed 
quired, to near Sy 
Engineer” and N No. A 








Must be able to su ane Sees cost and secretarial depart- 
ments. tant State ag 
age and salary sequined. Advan, “, The Engineer ” O* ce. 


a 





tendance. 

Apply to ba EDUCATION OFFICER (T.1), Edu 
eh on cand I ). gt fe gin jealars ill 
‘oolscap envelope necessary orm ine partes 
then te nt. ee must be ref: 
October, 1918. Canvassing Ad gg 


W anted, Assistant Chemist for 

routine’ Laboratory Work in Munition Works, 

in Coal and Tar Analysis. No 

verson already employed upon Government work fA be 

ouanaed Apes cants must a ito their _— =. 
ment “ The E umber I 

















Wanted, Engineer to Act as 


CHIEF ASSISTANT in Aero Engine Testing Shop 
in Midlands. Must have Petrol Engine experience and hold 
tngineering Degree or equivalent qualifications. No person 
already employed on Government work will be een 
Apply, in frst i instance, stating salary reqnired. to your 
sear " ase: foyment Kxchange, mentioning “ The Engineer’ 
and No. 


Wanted for Large 


Works, TECHNICAL ASSISTANT in Depart- 





Sheffield | 





tores Superintendent Required 
to TAKE COMPLETE CHARGE OF STORES in 
AVIATION WORKS. 

_ have Engineering experience. One with Aviation 

jence be good organiser. Salary £200 to 

Ps No one residing "farther than 10 miles away from 

Kingston district or already employed on Government work 
need apply.—Address, P73, * The eer” Office. P73 4 


Technical Engineer Wanted with 
fi 


rst-class Mathematical Training referred). 





(B.8c. pi 
ing and Workshop Experienee and also 


ag rt ot f ting. Applicants should state full 
some know! o! ma! pplicants should s ‘a 

culars of qualifications, <eperiene, age, salary requi: 

and when at li Noone at engaged on Govern 


ment work or residing more than = partly away need apply.— 
ang Office. %e, 


Address, 98, “‘ The Engineer” 
er Wanted by 


orks Man 

progressive firm of ll! Bearing Manufacturers in 

Midlands, at present employingabout 1000 hands. Good ition 

os attractive remuneration offered to suitable man, who 
ust have had ——— experience and have filled some- 





whats m successfully.—Write, giving fullest par- 
ticulars, whi will be be treated "confidentially, to Box 618, 
Willing’s, 125, Strand, W.C. 2. 152 a 





ment ene © Light Tools ofa tition 
that 





t _ Ages have hadan engineering 
oraini e tion wou progressive one to a man 
Mean = Rage and initiative. No already 


Dg person 
employed on Goverament work will be engaged.—A a 
giving, ne Meg particulars of sae tee el to your. —, wr 
men c 








anted Immediately, for Larg e 





orks Manager Wanted, to 


TAKE CONTROL OF and EXTEND ENGI- 
NEERING WORKS at present employing about 40 bands ; 


Wanted Immediately, Dra ro te 
BAL — of atoning Jigs and a ft 

ly “ 
op hh 





anted, Junior SA ay 
me experience of oil mills preferred. — Sddresi, 
1318, “ The Engineer” ice. 1318 a 


Ws anted, Thorough Fo 


Mechanica Byes 
tng work in Lo: 


ce. Reply 
experience ear eal at ‘iberty, "Wo ops ee ea os es on 
Government work need apply. ee first ce, 249, 
“ The Engineer” Office. 249 a 








(rane Draughtsmen Wanted, or 


Men used to Designing and Detailing Special Struc- 
tures. State ag? and salary required. No person already 
upon work will be en, — Applicants 
must apply to their nearest Employment change, mention- 
ing “‘ The Engineer” and number 137. 137 « 


[)raughtsman.— Wanted, an Ex- 


wr ence 0 ac agg cme fo: a Bains Tool 
orks 5 ing in es. now Jig Design 
@ recom eenaeues. Permanent situation for a gn! man.— 
reat rm full particulars of experience, age, and | salary : 
, to thi e nearest E 
eer” and No. 555. No one at present on Govern- 
will be engaged. 555 « 











the — 


[raughtsman. — Wanted by 


Firm of Engineers in Yorkshire engaged nai! ee 
riority. work, FIRST-CLASS MAN poe er 
it ic Jib Cranes, —— one with experience rd a 
ling and Conveying © one ly on Government 
pe me will be oe —Apply, mating age, Hichange, and 
required, to your nearest - loymen' e, _ 
tioning “* The Engineer” and No. b108. 


Lge ome Wanted, with 


general Mechanical and fone ge experiones, for 
Cit: Lx Office. One lant Lay-out, 
Bills of Material, Specifications, Checking et I jon.— 
Address, stating age, experience, salary required, and when at 
liberty, ¢ to Box A. B. A.,c.o. Davies and Coe Fiuch-lane, in 'sA 3. 











[razg ghtsmen.—First-class Men 

Soe Sag and Sank Detaaing, We ‘No person already employed 

upon Government work wil] engaged. Lapplicante must 

ap ly to their nearest Employment Exchange, mentioning 
‘he Engineer” and number 75, Ba 





raugh tsmen.—Senior and 
JUNIO by eye ang REQUIRED. No one 
miles.away or aiready on Government 
i » experience, and salary 
AGER, The Cowey Kngi- 
., Ltd., Scientific Instrument Makers, Kew — 





must be wnt nr lified engineer. good opening for a ean mar. 
= jum salary£300 per annum.—Write P69, “The 
A 





anted,Ca apable Live Draughts- 














Sea pl » ew hes tee South Coast, t i We 

ractical MAN “wo POSITION ot, “CHIE MAN as STA DARDISER; must’ have initiative, 
TIMATOR and RATE FI ER. No applications = be | resource and knowledgeof dest for rapid and accurate engine 
considered except those who have bad experi- te age, e: experience, and salary required. No 
ence on this class of work. First-class references must be | one on Government work will be e .—Apt oly your nearest 
submitted. Permanency to suitable man. No person alread Employment Exchange, quoting = Engineer” and No. 

employed upon Government work will pad me ny —Appli- | A6166 201 a 

eants must «ERS ping to their nearest Employment ar 
"and number 189, 189 a 

anted, Ca apable M Mechanical 
DRAUGHTSMA (mus' ood Engineer, with 

ted, M - | workshop experience and technical seultesh, for Controll 
an aterial and Brick Establ: mt on Gen Work. Manchester ict. ° 


WORK ESTIMATOR for C 1 
in the —— Sages ier egg and et treatment 
plants. ition. 
stating ace qalaty BE ay - and full ry 119, “ The 
Engineer” O 9 4 


Wanted, 


pore Castings, to install and ma‘ aon 2 
istrict. As far + CE age with nowledge 
tien we Fi 


uirements, and 
124, ** The Eneinesr™ Oates ot 


Assistant Chemist Required by 


large Engineering Works ; knowledge of Gas, Fuel and 


Water Anal: ‘orn: 1 — Apply, stating age, training and 
Tred nt Exchange, 











Steelmaker, Accus-|> 
cee the aeeremmens of Electric Furnaces and 
engi | Pi Paris 

with references, 








(Sorporation of Calcutta. 


oft APPLICATIONS are invited for 


the POST 
to the Corporation of Calcutta. The 


IEF ENGINEER to 
salar aah the a inclusive of all allowances, is 
2000, rising to Rs. 2500 per month, payable “erga —_ 
Ist and 2nd year 2000 
3rd and 4th year 2100 
5th and 6th year 2200 
7th and 8th y 
th yea 2400 
ane Rs. 2500 daring the 10th and last year of the appointmen: 
+ approved service. The appointment will be ~—s a — of 
years, renewable at the discretion of the tion. 


nearest ymen' 
quoting “The Enginecr” and No. actif. N No one at — 
e on Government work need apply. la 





Assistant Engineer uired 


Firm «> waugee Combus re e Manu- 
dvarere on have had a good Technical and Practical 
antics, Pe “— nce ren ee vee —_ a the 
Design of anpresa ne a. 0 one on 
Government “work need 4 Opel. State full details of ex- 

y to 


person already on Government work will be pea re artes 











Engineer” and No, A5928. 1l4a 
Wanted, Chassis Designers, 


eg ry DRAUGATSMAN, JIG and TOOL 
ESIGNERS. on DY TRACERS. First-class remunera- 
toa to Hcante. ota ability. 


he age, experience, and salary 

vernment work or resident 

hore than 10 miles | away nesd not apply.—Address, +. Re: ree 
Engineer” Offie. 


Wanted, | Civil 
GHTSMAN in he agg a 
Devonport. Must be fully com 


Steei 
Buildings and Structures, 4 have oviadiae of Railway and 
Ferro-concrete work. Ineligible for eo military service, 
Fa not oe in Government on oyment.— Write, statin, 
required, full particulars of ex 

oa Box 613, 





Engineering 


Ka) nn vestix filings, 128 : i 
enc! recen mo 8. 
enclosing "recen W.C. + irae a 


Wanted, Com 


ce, and wages 
person already employed pon. ‘Geveruanees ae will 
ed.—A pplican' must Se Hee to their Few youln it Employ- 





meen Draughts- 


ood poner acon at iron _ 











pots when at lil om — 
pply your ‘a ag’ us “The 
Engineer : at WR 


"and No. A6l6l. — 





Assistant (Technical) for Patent 


Office hy London. cal) be of good education 


with a nowledge | of eg wih he both Lepr age and 








rv 
languages would . an advan employment 
suitable for reje rejected, discharged or od Set cmp Good 
salary.—Write, Box 945, Sell’s, Ltd. 18 oh. Fleet-street, — rs 


ment Ex xr 183. 


A 





Wanted, Designer, of First-rate 


xperience, KE OVER DESIGN of large 
stationary AERO ENGINE.—Address, giving previous 
experience, 208, “‘ The Engineer” Office. 208 a 


anted, Draughtsman for Rail- 


Carriage a Wagon Applicants 
should gre. details and i experience, and state age aaa | salary 





89 a 
pecan Urgently Re- 
RED by an Admiralty Does (Londou) :— 
(a) en ICAL DRAUGHTSMEN, with good all- 
rience in ee ical 
(b) 1 ELECTR CAL DRAUGHTSMAN, ane a with 
experience in Telephone or Wireless work. 
Applicant must have had some Workshop experience and 
sound technical training. 
Apply, ae tuil particulars of experience ard training. 
State als |. and when at liberty. 
91a 


required. 
Address, oon Phe Engineer” ” Office. 


rau htsmen, with Ex) erience 
itary “Instrument Work. UIRED for 
‘adress, Pe “The Engi- 








London. zap 
neer” Offi 


First: class Draughtsman Re- 


QUIRED, accustomed to Diesel or Semi-Diesel Engines, 
for large Engineering wat, Manchester dis' © one 
on Skonaieek woe will be engaged.—Apply, stating age, 
experience, and salary required, to your nearest Employment 
Exchange, quoting “The Engineer” and No, 46160. 184 4 


Jig and Tool Designer, Capable 


and — rienced, REQUIRED for large unition 
Works in Welvochempbons district.—Apply, stating salary 
required, age, and full iculars of t five years’ experi- 
ence, to your nearest Employment change, mentioning 
“The Engineer” and No. A6014. No one at present. ou 
Government work will be engaged. lla 


and Tool Draughtsman Re- 


8 

J UIRED wei ange Work. Position offers good post- 

ww prospects.—S , experience, and salary, to Four 
nearest Employment Exchange, rare a “The Engineer” 
and num 139. No one at present on Government work 
will be eco te Wa 














unior Draughtsman, with 
> general mor oe ae one ren yt eed Otte in 
Good opening.— 
faired, &¢., to Box D. M. C2, c.0. Davies ahd Co, Finchelane, 
echanical 


M WANTED.—Apply, stating experience and salary 
required, to ABRAM LYLE and SONS, Ltd., Plaistow Wharf, 
Vintoria ‘Docks, EK. 16. 176 « 





Draughtsman 








Use. e- Hardener. — Expe pert 





the ‘Corporation, and may rminated at at any time by six 
amount is contributed b — ion, and the Fu 
will not be allowed to take up any outside work. ieee 
Drai 

be required -to noise in Scene He 
4 medical examination before joining his* 
se 1919, and to execute an agree- 

nine of a U: iy. é 

state their age and eé: lence. 


subject to the Provident Fund, leave and other service sles ot 
months’ notice on either side. The t aye 
tion is 6 per cent. of = menthiy salary, and a 
id 
tmulates at compound in fond selected candidate = be 
ead wil to devote ‘his whole time to the duties of his offi i 
be in superior ‘cha’ f the Waterwor! 
othe ce Workshops, and ether ona requi 
aa jle to removal di the term of his office for mis- 
dt, or — fact or incapacity for his duties. He will be 
inti pane, The & tion will pay his passage (1st class’ 
He will we cuguhed te tebe up rH 
“oO Ear will be given to candidates who are Memb 
he Ii Inatitution of Civil inner or 
—— niversit; 
Applications w will ibe received in land up to the 25th 
olla? by-8. W. Goode, ce LCS. co, 


(e) A ae guarantee that they will,be permitted to 
ndia, in he. vovent of thelr ore id os —s 
must” ates? the reasons which enable on to give such 


135 


C. C. CHATTERJEE, 
Secretary to the Corporation. 











neer er with =e 


Fag 

eoretical train! one with ex ake in Chemical 

peel cage pp or with Whowledge of istry. = — a 

bo quired’ traini: aon rie} ‘Address, 1588, 
D2, an ex _- 

Ste apne” Oca us “SPO=OE 








earest Employment E 
mentioning ts eer” and number 140. No one at 
engaged, 1404 


present on rite “agneer will be e 
Wante anted, |, Experienced Drau 
or large Agricultural ate fall qualia 


world-wide re anepene —Applicants state ful 
A» nearest K 5 


ur ni 
ing “The eer” and number 186. No one at present on 
engaged. 


Government work will be e 


anted , Experienced Draughts- 
Satcit May ease eee man ce nt, 
Buildings, &c., also General 


peg See —— of Plant, 
already on Government work 





ughts- 
orks of 
ualifications 








nes. No on 
be 


experience, and salary required.—Apply your nearest E a 
ment Exchange, quoting “The Engines” and No. st Employ: 


“Ba 





gh Works 
Rad Cement PA rot North of 
The Engineer ” 206 a 


anted, | 
ba de Pie ta 





ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 


are obtainable through 


WHEATLEY KIRK, PRICE & CO.,, 
46, Watling-street, LONDON, E.C. 4; 
- Albert-square, Manchester ; 
26, Collingwood-street, Neweastle-on-Tyne. 





SMALL ADVERTISEMENTS 
, SITUATIONS, FOR SALE, &c.. 
Pagans IL., I1., IV., LXXXIX., XC. 


Mumerioal Index te Ad 
Paes LXXXIX. 





ul 


M echanical Draughtsman 


WANTED in ja for General work. 
No persou already on va ee wicine aga than 

mce, 
~ Otten M9 














10 mules away will be eugaged. —A 
and salary expected, to 149, “The 





N echanical Drangliiinan with 
ood experience REQHER =, ag in pamion. 

Give full particulars, age required. No one 
present on Government yy or resi more than 10 cation 
away will be engaged.—Address, 112, “ The Engineer” — 
Wa 





ne or Two Draughtsmen 
WANTED for London Office of well-kuown Engineers 
and Shipbuiiders. Experience on Marine ul Sepiees of the 
Hot b type essential. No one on Government work or 
residing more than 10 miles away need apply. State 
— and wages required.—Address, “The e Engineer’ 
« a 





rgently Wanted, 2 Thoroughl 
tof wore ttn igh checks. pod 216 sad war, premponts to out 
men. No person already yed on t work wi 


engaged. — Apply your 3. uaa Exchange, 
Ve aah b fee 9 Firm in 
engaced © man 


ufactare of 
pecialities, ftom La EMAN f mT yr pued ss 
Fleting Shop. Must be conversant with ‘up-to date 
and able to fix piecework prices for d Ra cpemacieae and 
assembly of machines. Good salary to man who can 
secure efficiency and maximum output resuits. W: 
fidence, turnisning co of two recent testimopia! No 
persona already employed upon Government work will be 
engaged.—Apoticauts must ES to their nearest ny 
ment Ex Engi “and — 
4 


Wanted, Foreman Mitiwright 


for Steam aud Gas Eoggineering Work. Must be 
thoroughly ex —— yes accustomed to ee ~ y 4 
— alread. nm 

aero ee «5 must snot to their nearest Em 
none mentioning “The Engineer ” and number ie 











in con- 











Bg 


a 





Fact ury on the South ron _ 
etal Fitting Shop, 150 

except those Ao have had 
considerable experience in this class af work. 

references must be submitted. Perwoancney te suitable man. 

No person already empi upon G work will be 

ed.—Applicants must apply to their nearest Employ- 

e Engineer” —— 

a 


gfe Wanted to Take Charge 
— and Maintenance on a Chemical et in 
onl: wae from men dis- 


Lan yaar will - 
Forces after Active Service.—Wri = see 
Pe i experience, &c., to 85, “ The Engineer™ 


—— Wanted by tai rge 


A en Concern to Take C ot FM ro 
Instruments for Het Purpose AJ 
supervise beth 


anted Immediately, fo r Large 


Seaplane 
Take Charge cx Aero 








COS 
ment xchange, mentioning “ 














— st be ale ee male and female 
mashing os bi 
and have ciperionse a. a ae le Position, on ~~~ 
work. and p al. with 
particulars of experi your 
naaraa Employment Ex ange, B Sane ir Bnginger®™ 
No one cbaee. m Government weedy _ 


and No. 
engaged. 


Wanted, Working Engineer (In- 


ELIGIBLE for the Army pce Salts Snags a end wert 
Oil Engines on Estate Works, Well 
c.) and the Engineering work out of an Agricutural 
Estate. Good references as to abilitee experience and poses 
character essential. Good house and wided.—A 
8 ai ob ee d and all? I essrs. G. W 
and Land Agents, Sitti ie. 9 a 


Boilermaker Required Imme- 


DIATELY. First-class all-round man for Gold Mine, 











West Africa.—Address, with copies of testimonials, stating 
age. experience, and salary expecved, to 162, “ The —. 
Office. 





Exgineering Fitter Required a at | ee 
tne Air Compressing Station, Westfie 
plications (on forms to be supplied), with other ieterieatiodl to 
be delivered at the OFFICE of the SURVEYOR, Urban 
District Council, Gosport, not later than noon October * ry 

a 


Fitter, Skilled, Leading, for Our 


Shepreth Works, wea to Repairs and Running of 
single-cylindered 170 8.H P. Gas Engines and Producers, and 
preferably with experierce witu alternating 
————) os. - live = Sbepreth. Permanency feuitable. 
—Apply. by letter, statiag age. experience, w: 
whea disengaged. number in family. to RAST ANGLIA | iy 
CEMENT CU., 4, Tenison-avenue, aaeien 


Mechanic, Qualified, with Ex- 


PERIENCE of lostrument Making, Rey 4 at 
ONCE, for important Government work. te age. experi- 
ence, and salary expeeted.—Write, Box, 603, Wilfing’s, 125, 
Strap id, London, WC. 2. 136 « 











and Ac- 


bri firm of Engineers 
ra: Tree of 


Assistant Secretary 


COUNTANT.—WaNTED, 
in mastern Counties, foliy qualith 
military service. Must have 
work, di Cost A t 
accountant preferred. State experience, ., 
quired —Address, G.P.O., Box 42, Sheffield. 195 a 


A; Cost Clerk (Male) Wanted 


for Government C 
well used to Engineering Works" Acconnta: mo} a 
Efficiently Competent Man.—Applicants should give details 4 
their experience and state age and salary required, and a; 
to the nearest Employment Exchange, mentioning “ bd 
Engineer” and number 141. No one at present on Severn 
ment work will be engaged. 14la 














n Electrical and Mechanical 
Engineering Firm, Westminster, has a Pb aga 
for 1 OB@NERAL CLERK.—Address, with pa 
salary, &c., to W. G. WALKER and co, Boery Hilletrees! 
Victoria-street, S.W. 1. 173 4 





Advertiser Desires Position of 
RESPONSIBILITY, London district. Previous fn 
tions—Assista tant 
exverience. 
Office. 





Good _pr: 
Salary 00 Sadness, 1369, “ The iiineer™ 





n Electrical and Mechanical 
ENGINEER, about to resign a responsible sopant 
ment, DESIRES RE-ENGAGEMENT. Has had a 
pepe} training and 16 years’ experience, including attr 
of « in works, contracting, and eléc- 
tricity supply, Including all systems of H. and Lt. distribu- 
tion and types of prime movers.—Address, P36, “The Engi- 
neer” Office. P% B 








ppointment Required as Mana- 
GER or Assistant Manager in Manufacturing Business. 
Capable of extension a b 

salary —A results.—Z. . 179, care Deacon's, Leadenhall. | £ 
street, BU. 3. 168 g 








Belgian Engineer, Holding 
responsible position in British Government Factory, 
thoroughly conversant with modern manufacturi — 
(works organisation and jig and tool —_ WISHES to CoM- 
hy — BRIT SH FIRMS with a view toCONT)- 
NENTAL APPO — after the War.—Address. P68, 
“The Engineer,” Oftve P68 Bb 





THE I ENGINEER ‘®; 


Fron MR. EDWARD ARNOLD'S LIST. 








AMTeAre vin 
AERONAUTK 


‘ Engineering at the City and 
paeen, witb! 250 Diagrams. 4 8vo. 


202 Illustrations. 
THE BALANCING ¢ OP ENGINES. 


186 Iustrations. 


THE PRACTICAL pZESIGN 
162 Illustrations. 


qowe ree Xt 


maa aye ied Mechanics and 


By @ sezer Rare. ML 
Institute of El 


Translated by G. W. O. Hows, M.Sc, Whit.Sch., A.M.L 


‘THE STRENGTH AND ELASTICITY, 
Woons, M.E > Inst. C EB 


PETROL AND PETROLEUM SPIRITS. A aewrition of thelt 
ty Sra Jour Cannas, ose filusumved? tae Pra” SRE. Be 


aN, THEORY AND EXPERIMENT, | By 


STEAM POWER. By W. E. Daxsy, F.R.S., M.Inst.C.E., M.I.M.E., London University Professor 
Guilds (Bngineering) College, and of the Imperial College of Science and Technology. 


VALVES AND VALVE GEAR MECHANISMS. By Professor W. E. Dauby. 
By Professor W. E. DALEY. 


STEAM {BOILERS . AND BOILER A ACCESSORIES. By W. IncuLy, B.Sc. Lenturey i in 
OF ‘MOTOR-CARS. By James Guny, 


WINDING F BNGINES AND WINDING APPLIANCES. Their Design and Econamica! 
Bers er mores 

YDRAULI z Engineers 
H or ut ny pplied “+ fat Tapers gee 9 (Enginecring) College, London. Third 


THE THEORY. oF as INES. | By R. F. McKay, M.Sc., A.MJ. Mech, E., Lecturer in 
the City and Guilds (Engineering) College. 448 pages. 16s. net. 


JHE = PRINCIPLES OF | OF ELECTRICAL ENGINEERING & THEIR APPLICATION. 


Schnteal Bnglueses Pane yey Sed 15s. net. Reapy. 
A TEXT-BOOK QF ELECTRICAL ENGINEERING: | 


—— ane 


By W. L, Cowrey, and H, Lavy 
and Diagrams. 16s. net. 


380 pages 
Third Edition. 295 pages, 


ham. xi + 412 pages. ustrations. 


264 pages. 


‘achinery in the Department of Mines, West Australia, and T. 
By F. ©. Lea, M.Se., A.M, Inst.. 


Past President of the 





ne Dr. AboLpH THOMALEN. 


OF > STRUCTURAL MEMBERS, By R. J. 





London: EDWARD ARNOLD, 41 and 43, Maddox. Street, Ww. 








on, will be FRE te CONSIDER FIRSTCLASS | fustal 
Feorabition JAN. Mst, 1919. Details on application.— 


dress, P28, “ The Engineer ” Office. P28 B 





(Chit Cost or Work ig 


A Sa TO eee Lee ineligible. oh ceer 
asin ‘Ayhaaescad, Wendell sat * ne 


ivil Engi gineer, Proceeding Eat ml 
is OP’ Nie Ne N EGotLATE ar owen on ite ae 


spondence invitea. — Address, Pi 








ontractor’s Engineer and Agent, 


pages (over military age), DESIRES RE-ENGAGE- 
Bart. had ee experience with builders, railway 


works 
aude ferro-concrete seo work. od ergativer ana maneger } 
surveys, estimates, &c. Good refs.—Write, S. A., ¢.0. Street's, 
DBD, Cornhill, E.C. 3. 7 5 


(Yon ntractor’s Engineer and Agent 
DISENGAGED. "Hat tad astansiva copetence ‘on putiis 


works are with | contractors and sole charae of 
works for the Brit or ihapertenent. references.— 
Address, 1368, “The neer ™ Uffice. 1368 








Recipes Rethiey _Menaiget | ad 


hemist and Metallurgist, with i Foundries _—Wanted Post, Fore- 


Rod Binet able to lay out, equip ded organise 
modern machine for engineering 
Sent iron pe pa brass, — hate, P63," The Engineer png 


I.Mech. E., 30 Years’ Ex 


e P*YRIENCE os d_ General Mani 

ment), Lape md Sere ss POSITION. Practical 
know ledge ail d ments ; sound commercial, technical and 
travelling experience. Highest refs. Now at Seer, J oo. 


salary £500.—Address, P61, ** The Engineer” Of 








ractical Engineer, with 

soon experience in 8. Africa. S. America, the Near 

prt cad er returned, DESIRKS to get into COM- 

MUNIC TON with FIRMS paeas PLANT of any descrip- 

tion NEEDING ER&CTI NG ABROAD, by contract or arrange- 
ment.—Address, P62, ‘‘ The Engineer ” Office. Pé2 & 


Guccesstul General Manager 
DESIRES SIMILAR APPOINTMENT owing to lack of 
ef — chemical or metal work Modern routine costing 

P39,“ The Engineer ” Office. 


P35 








echnical | Engineer, B.Sc., with 
workshop, og cnt estimating experience. Js at 
aes for nEaESH A APPOINTMENT.—Address, P58, “ The 





To Managing Directors and 
Siemon me ENGINEEKS.—Experienced Mechanical and 

‘ood agar tactful, DESIRES 
POSITION oa A inNisTRATIVE a 





Ocr. 11, 1918 
SALVAGE. 
id E UARE, TOTTENH 
= KiNG te bs bear Dalston {fale hang N. NPOAD, 
r. illiam m F. Laing will Sel] 
DAF, 0¢ “HOlR gt eleven gclock, STO compe 
an Bent. S000 wet i ia 





her and balata belt 
ip 
, screws, bolts, nuts and w ee 
bin and lead cavered cable, 700 tc fee oa 
&e., 100 steel drums, and 300 new 
varnish — 
viewed ay prior and morning of sale. and 


May cAatalo, 
obtained ab tans A 148, W — 
road, E. 1., and AUCTIONEERS oF jurrey, iia ir 





ane ay LONG ACRE, W. 

Important FREKA PROPERTY. comprising oxtensiy 

showrooms and residential flats above. Ground urea about 
2716 square feet. 


Vessrs. Peer: Son and Co, are 


ected to SEL i red BY AUCTION. 
THURSDAY. m., i co 
aks ee © Mart, Token- 


house-yard, E c fun fonlans pr 
Part ane 8 con om sale of Mi Messrs, Wigan, Char. 


TRO ® Pr ena at ‘olk How 
Korba Panment, ries the ACCT NERS 
. 


Fectory Wanted Withm 80 Miles 

. with about 100,000 feet super. floo- 

one floor, and six to eight acres of land amain'ns on ‘a, 

on, with railway aiding. electric power, water, & »., convenseny, 
purcbase at conclusion of peace for ame the i ar trade, 

Write, Box 958, Sella, Ltd , 168, Fieet-street, B.C. we 


Fer. Sale, Sawmill with Wal 
‘rontage, a ‘a adj cent to Railway Station. complete 
94 reels ‘MACHIS BY, as a Goine C. noern.—Applv to 
WEA, Frodearias 8 iioinps, Hewenstle-cn- Tyne, We 














atent 2 i A gent Desires to Acquire 
G BUSINESS, Soutet and ¢ Hontile.— 
Write, oT ROAM 100, Fieet-street. F.C. 4 


Heber Radford, Son & & Squin 
ENGINEERING, IRON AND STEEL WORKs 
VALUERS, 
CONSULTING wie aD 


Established over 50 years. 


15, §T. JAMES'’-ROW, SHEFFIELD. Spi 30m 
legrams—Raproap, Saxrrizun. Teleph ne—425, 





Te 


ps War or Now.— Established 


ey le egy | AGENCY BUSINESS, with mede 
t SCOTLAND, —— further Agencies 

SS FiRMS, manufact meine y— 

SMITHY and FORGE PLANT—FOUNDRY PLANT. 

AIR COMPREWORS_PNEUMATIC TOOLS. 





or SHIPS and rhe Pacer 
sie) gma SHAFTS—PROPELLER 
STEEL PL LATES SECTIONS, fe. 
L STEEL—TWIsT DRILLS: ke 
Address, all communications, in first mstance, to 181, “The 
Ragineer ” Office. isl » 





ns, ogee’ Tutors 


i and od AMM ane, — hh 
Mechanics.—24, Oxford-road, Man 





Weatee at Once, Foden or 


other overtvpe STEAM WAGON, on steel wheels or 
also DUUBLE ENGIN SET of STEAM COLT: 
VATING TACKLE. ~—address, 165, * The Engineer” on 





XECUTIVE 8' wary. 








F aa aoe ene. 
et Foundry work. Fir experience of latest Iding 
d — es ae a 

Turoine, pee 0, ee shells, machine tools, 
Seppienl conte. Se a a ag te Pee 
accept any KF, offered. gg is 


Eaginest ” Office. PSs 


eine B.Sc., Sound Theo- 
SOAL aes ‘Ds RaTRRaRG NY POSITION. 








7 ropa 
Manager, with 25 
Ergin cpus lad anes 


Fosinior ar sean Sac 
IT{ON in ecctant —- or on a Works Staff (not 
électrical).—Address, P65, ‘The Engineer” Office. P65 u 


po Requires Change ; 
nag a iser, me able to contro) male 

$C SPERINTENL DENT oY any aepeudtie pestis kaaeee 
P46, “The Engineer” 





Office. MB 





experience, four years 

and field) and Latest. D.O. and shop pond sa 
chanical and mattomatiet certificates. College education.— 

Gadeces, Ps, = Engineer ™ Office. Pes 


E22: gineer | (Responsible) Desires 





pee Seeks an Appointment; 
ainenance a af moan 8 g tnasge ieee, eases 
te abowr se ears of ae ssomngae Seca Pal » 


central af oni first-class establishmenta. 
ccustomed to co numbers of men.—Address, 
1, “The Engineer ” Pél 5 


Wom Accountant (30), Uni- 


P aeamieed — in ype and Ly pony 


experience cost ii 
} Ee work — | seosenteney : ; ’; DESIRES CHANGE. 
Papahie of taking control of commercial side, or would consider 
Works Accountant with progressive 
= The Engineer ” Office. 


We orks Manager or Production 


pain. & is OPEN shortly. as 
action. = 
tion. Live amon 


134 5 





firm.—Address, 
P72 w 





“The Engineer ” Office. 


Wee a TT or Assist- 


ANT WORKS MANAGER. ee ee to _~ 
includ! mg Sore on oe 
sod pn and stri plinarian, nh te ye po ona 





bop and commercia! 
pm pertence. ill be AT LIBERTY 3lst October.—Address, 
P2, “The Engineer” Office. P25 





nstructional Engineer, Good 


pa emer end and ERECTOR, who is in sole cha: 


fice on coast nea’ ee. 2 DESIRES Stee r 
¥ ERECTOR or 8 HRVISOR of ERE Ez 
ORK.—Address, P67, * The Engineer” OM PS7 5 





eating, Ventilating, 
OPEN to receive OFFER of RESPONSIBLE sacige - 
Address, P29, “ The Engineer” Office. 





iiegiaon Wants g Position as 
WORKS MANAGER. work 
Good organiser, business iy surveyor, surveyor, snd draughten 5 


x perienced in Seow 
Bias P37, SHS persion Gren” oS 


Qramce Practical Draughts- | firm 


MAN, with 14 fab en J shop and D.Q. experience tos rane 
general work,‘ OFFERS 





work. Salary £ 
;,ngineer Will be at Li 


(achorities faggerege bind for vs OF NATIONAL 
‘MPO: py : on his from "s 
mo. unfit for service, oe E peveent not graded ; 

Thoroug lity techniat mau. Sound 
structural, 1 and ete works. Used te beaty 
ae ogee me re pe of men. 
eSeRt salary £900 bonus. 
Address, 1315, “ Tne “Enger Office. 


Epsineer, with Ist Class B. of T. 


Cortiticste, DESIRES at sie of TRUST or Charge 
of Plant, Boller Se &c., at home or abroad. Over 
The Engineer” Office. P55 5 





LIS 5 





military age.—4 








E> gineer (29) Seeks ade O8t, 
‘esa warble es, ier Men aeeeadtee ae telat 
heer” ce. 

E283 neer (34) Desires Position 
eens wor! meek Kt = toa and snall tony 5 Speake. it ep 


nee Se 
tactful abriploarian.. Macniie shop preferred. Address, 
PTl,* vos Bornes Office. 


ae | 
Wovki 


bg pena 15 years' first-class ex: 
* costing,” 








any means, od trust.—Address, in Sana? 





DRAWINGS feo from R ugh Sketches or Pareiculare wo 
moderate.—Address, P51, “The Engineer ” Office. Pl 5 
Eg! neer and Millwright, Age 

 prstnis iS camaaiint tok 10 years sole of 
Grelentiaks Address. P49, “ The Engineer” Office. P49s 
SHOE Foreman, Fitting and 
ene oa DESIRES SIMILAR POSITION. Wie 


gas, of! 
Sabine. tool setting. Disci- 
rar ol bere gy work a 
Engineer” Office. 
Ps 











Piinarlee. mata female a 





anaging Director Wanted, 
FOUNDRY and ‘gxGisnchixe Wo Pte gb my 
—Addreas, 105, 





artnership.—Gentlemen Want- 


ING PARTN 


or Firms desirous of 
invited to communicate with Engineer having wide ex aed 
Pee the Berne sperinlitiee for Metal Forming.—Address, 
“ The Engineer € 


W anted, Bennie Punching, 


SHEARING, CROPPING MACHINE, lin. — 
lin.—SAMPSONS, Malago Vale, Bristol. 





anted, Diesel or Semi- Diesel 
qulbeabiy Wtcopemtet, \ ros on tn fosl-bairen, 
Bico."Ptne Engineer" Oto. —~T09 


anted, One Right-hand Tan- 


Vv yan eum Horizontal STEAM ENGINE, good condition. 
linder Wiu., 16 B.P. at 50 lb. pressure.—LUCAS and 
20., a Fs hy wery, gton M47 


anted, One 80/100 H.P. Gas 


ow with er Plant epee. One ne 








EN. GENERATOR. 230 One 450 Bh. 
Lectnic on with 230/250 volt D.C. Motor. —COOKSON 
and OU., Ltd , Milburn House. Newc.stle-upon-fyne. 127 + 





anted, Second - hand Gas 


ENGINES, in 1 pred com conten ng visticosl ty, 
oan, —— yh, HP. State Ss ani 
sumber ne, and price Segue —. re 
Engincor” Oates. 


Wanted to Purchase, 8 or 10 


H.P. TRACTION BNGINE, slse pats of Rote 





wr AGER, Levan 


anted, Two Circular Tanks, 


3ft. diameter 6th, dono by La bar’ _ 
LAR TANK, 7ft. ng SO mide’ Se rt. ot. 








San Wooden Tanks, About 


7ft. 6in. x 7ft, Gin. x 6ft. dee n Sin. 
timber, bolted horizontally and vertically =k ce “ha Dy, Dabet, 
“ Manor House,” Tovil, near Maidstone, 





anted, 3 Hoppits, 49 Cubic 
2 SIDE TIP w ctpacity each 
gauge. 

N, 60 onbic feet capacity, sft. gauge. 

bar HY age Bh 

cabic 

Y sepederrepenpshernn 
at 12-Ton STEAM LOCO, CRA 
long Gr dram with flanges on i8 for taxing 25.1 


T Prlestronn GRAB 5, $6 nlite fest sone sity, close tyned. 


ae 202, ** The Enginee 
Wanted. 


A A nTime, Recorder . eet 


— gine Wanted, 24 —5 H.P. 


ROL, MANUFACTURING O0., #ichmond, ar. 


NS, Jubilee, 60 cubic feet capacity, Stt. 


pacity Mapproximately, y 


1 girder jib, 36ft -40ft. 
BANE; ee *i-e dia. rope; 


iene 

















rape with 


iy 
mare of CURTABUR LINE SLRs a af taktus a0 the REE! she RE ane 





firm of Consulting and General 
manna, a ne | gy” suitable AGENCIES for Aroha 


Hepes in ouiiesen ha dence,—Address, 170, “ The Engineer" no 


ngine, 40-50 H.P.. Must 


Alsa GAS ENGINE. 





t pilot ignition. Hoth engines to be 
Oy as in first-class ru) sorter Commit aves 
” , ck, Middlesex igre + 
Veen ee Pump Required, Prefer- 
we ABLY 0 of the Write. giving 


ce, to ps arcd LYLE and SONS, uy _ 
tu atti Wharf, wv eric Docks, E- 








“The Engineer” 0: 
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LABOUR ADMINISTRATION. 
A Series of Articles based on Actual Factory Practice and 
Experience. 


By EDWARD T. ELBOURNE. 
No. IV.* 
WAR SAVINGS SCHEME. 


Tar coincidence of a new campaign to stimulate 
the sale of National War Bonds makes it advisable 
to deal at once with the War Saving Scheme at the 
works under description, in the hope that its marked 
suecess may be of service to other works. The scheme 
was inaugurated in connection with the Victory War 
Loan campaign of February, 1917, and arose out of 
the request by the National War Savings Committee 
that the employers of all works should make a strong 
appeal to their employees to support the War Loan. 
There had been previously a War Savings Association 
of the ordinary type at the works for well over a vear, 
put its operations had been on quite a minor scale, 
and altogether out of proportion to the possibilities of 
the case. Jt was decided, therefore, to attempt a 
more ambitious scheme on entirely different lines. 

The principle of the proposed scheme was that all 
earnings above a certain level should be paid in Works 
War Savings Vouchers, which were to be convertible 
into War Savings Certificates or cash, subject to three 
days’ notice. Obviously the adoption of such an 
arrangement required the consent of the employees, and 
mass meetings of the men on the respective shifts were 
called and addressed accordingly by the general 
manager. There was some indication that the 
relationship between management and men was 
healthy in that the results of both meetings was an 
unanimous decision to adopt this plan. This result 
was repeated shortly afterwards with the women. 

For the effective carrying out of this scheme, it was 
held to be necessary to have a Post-office on the works, 
where the works vouchers might be exchanged for 
War Savings Certificates. Discussions were opened 
up accordingly with the General Post-office Authori- 
ties, who were hardly enthusiastic, but having once 
agreed to the proposals, their actions were creditably 
prompt. Permission was granted for the Works 
Post-office also to sell stamps, and have a pillar box 
with two collections daily. The pillar box, admittedly, 
had nothing to do with the sale of War Savings 
Certificates, but it was asked for as constituting an 
obvious Government hall mark that the Post-office 
was not a pretence. None the less, it has been a 
considerable convenience for the employees and the 
firm to be able to post letters on the works. The sale 
of stamps has been trifling. The firm, of course, had 
to bear the entire cost of running the Works Post-office, 
and the only expense to which the Government was 
put was in the provision of the regulation metal 
dating stamps. 

The Works Post-office is officially graded as a sub- 
office under the local head Post-office. War Savings 
Certificates are supplied in bulk, and paid for by 
cheque each week, according to the number issued 
during the week. The official arrangements could 
indeed hardly be simpler. 

When the proposals were put before the men, 
special emphasis was laid on the value of the three 
days’ notice required for cashing the Works War 
Saving Vouchers, where the holder was not prepared 
to take up War Savings Certificates. This, it was 
pointed out, was a “ buffer ’’ period that might serve 
to lessen the temptation to spend. The three days’ 
notice specified agreed with the official arrangements 
for obtaining repayment of War Saving Certificates. 

Under the arrangements as made, the cashing of 
Works War Savings Vouchers is independent of the 
official Post-office records, and avoids all question of 
unnecessary work at headquarters, or fictitious returns 
of sales of War Savings Certificates—a point that the 
Post -office authorities made as a condition of granting 
post-office facilities. 

The routine adopted for the carrying out of the 
scheme necessitated in the first instance a subsidiary 
wages sheet for arriving at the number of Works 
War Savings Vouchers to be issued to each employee. 
ag headings to this wages sheet are as shown in 

ig. 6. 


Timeworkers’ . 
Output Efficiency Bonus, 
Check Name. i AOE.) SBR Ae FSS TAR 
No. No. of} Bonus | Total Bonus 
Shifts.jrate per for 
Shift. Fortnight. 


WORKS 


The total amount for which War Savings Vouchers 
are issued is paid into a separate account at the bank, 
and from this account withdrawals are made to meet 
the repayment of vouchers and to pay the Post-office 
authorities for certificates issued. 

The wages level adopted for determining the sum to 
be paid in form of vouchers was, in the case of piece- 
Workers, all extra pay after the first £1 each week, 





* No. IIT. appeared Cc‘ober 4th. 














Piecework Tota! Amcunt |Cash Payment | 
Extra 
Pay. 


WAR SAVINGS WAGES SHEET—FIG. 6 





and, in the case of day or timeworkers, all bonus after 
the first £2 each fortnight. 

A word of explanation is necessary as to the firm’s 
practice regarding piecework. The guaranteed time 
wages and overtime allowances are made up as one 
item on the wages sheets, and the extra pay, or balance 
between the guaranteed time wages and piecework 
earnings, is made up as a separate item. Moreover, 
the extra pay is made up in the week following that 
in which it is earned except for labouring gangs, to 
facilitate the office work generally and economise 
staff. This practice has always been advocated by 
the author on general principles, and its ready adapta- 
tion to a War Savings scheme is an_ accidental 
advantage. 

In the matter of bonus for time workers, above- 
mentioned, under any plan the amount would be 
entered as a separate amount on the wages sheet. 
At the works in question the bonus is an Output 
Efficiency Bonus, based on departmental efficiency 
and paid fortnightly. ‘The amount of the bonus only 
rises above the £2 per fortnight limit in the case of 
skilled men. 

The Works Regulation dealing with these matters 
is sufficiently indicative of the routine as to be 
conveniently quoted here in full. 


Works Regulations for War Period. 
No. 2. WAR SAVINGS. 


With the concurrence of employees (men and women), a 
scheme on the following lines was put in operation in February, 
1917, and thus became part of the Standing Works Regulations 
applicable also to new comers. 

It was agreed that earnings above a certain level should be 
paid in the form of Works War Saving Vouchers, which would be 
convertible into Government War Saving Certificates at the Post- 
office established on the Works. 

All time wages, including overtime allowances, are paid in cash. 

Tn the case of piece-workers, the first £1 of each week’s extra 
pay is also paid in cash. In the case of time-workers, the first 
[2 of each fortnight’s bonus is paid in cash. The balance is paid 
in Works War Savings £1 Vouchers, at 14s. 6d. each ; any odd 
sum remaining being paid in cash. 

The Vouchers are serially numbered and their allotment 
properly noted, so that the rights of the registered holder are 
established, even if any Voucher should be lost. 

The War Savings Vouchers to which any employee is entitled 
are stapled together with a detachable adhesive slip on the top, 
the top Voucher of the bundle bearing the employee’s name an! 
number. The adhesive slip is for the employee (or anyone he 
or she desires), to sign their name and fill in permanent 
address for the Post-office record of ownership. These Vouchers 
are put in the pay envelopes, and the quantity of same indicated 
on the outside of the envelope. 

When the employe, having filled in the adhesive slip, presents 
the Vouchers to be exchanged for £1 War Savings Certificates 
at the Post-office, a Counter Card is given in exchange. The 
Counter Card serves for a number of transactions ; it is marked 
with the quantity and date ef Vouchers handed in, and con- 
stitutes a receipt until the next day when the owner can exchange 
the Counter Card for a War Savings Certificate Book. 

Where employees desire to cash their Vouchers, they have to 
fill in, in respect to each such Voucher, an Application for 
Repayment Form. This is handed in, and the cash can be 
claimed three days afterwards in exchange for the Vouchers, on 
showing the applicant’s Works Admission Card as a proof of 
identification. 

A fee of 1s. is charged in respect to making good the loss of 
any one of the essential documents. 


Certain forms have been mentioned above, and the 
following notes are by way of further explanation :— 

The Works War Savings Voucher is illustrated in 
Fig.7 A note of the Check No. of the holder is made on 
the counterfoil of the first voucher in each group, for 
some piece-workers have as many as nine vouchers at a 
time. Each voucher when received back, either for 
exchange into a Certificate or for repayment in cash, 
is cancelled by a rubber stamp endorsement. “‘ paid,” 
and the respective counterfoil is also marked off. 

Any vouchers not returned in the week following 
their issue are noted, and certificates accordingly 
prepared in the name of the persons to whom they 
were issued. These persons are then duly advised by 
means of a card placed in their Time Card Rack. 

The use of the Adhesive Slip—Fig. 8—greatly helps 
the Post-office traffic, because it can be issued with 
the vouchers in the Pay Envelope, and filled up in 
any desired name by the holder at his or her own 
convenience, presumably at home, particularly as the 
signature is required in ink. 

The key, however, to rapid service at the Post- 
office is the Counter Card—Fig. 9. These cards are 
prepared, in the first instance, in advance, and when 
the man presents his voucher at the Post-office, having 
filled in the adhesive slip, he is given in exchange a 


Sheet. NO.os.'s-<:0.9:6 WORE MMMM iss ous cc caaene sda aes 

Range of War Savings Certificate Nov......... Wiis accvas 

| y : 

War Savings | 
Vouchers. 

transferred to — | 





to be dealt 
with. Main Wages 
Sheet. 


- 
Quan, Total Value. 
| 
4G | 


Counter Card on which the quantity of vouchers is 
noted in crayon and the date added by rubber stamp. 
This is obviously a quick operation, and carries 1.0 
liabilities should even a slip occur, as in any case the 
vouchers have all to be accounted for against their 
respective counterfoils. The Counter Card is the 
same size as the official War Savings Certificate book 
in which the Post-office place the certificate coupons. 


vided for War Savings documents. After the first 
operation the owner of the Counter Card becomes 
entitled to the official certificate book, with one or 
more ecrtificate counterfoils, according to his holding. 





XYZ_SHELL WORKS. 
WORKS WAR SAVINGS. 


VOUCHER No. 17722 








17722 


Cueck No. 


NAME, CHECK No. 





‘ 

} 

} 

} 

' 

' 

‘ 

} 

] This certifies that we have paid over to His Majesty's 
Postmaster General the sum of Fifteen Shillings and 

) Sixpence on account of the above named to whom one 

} 

) 

} 

} 

} 

} 

) 


£1 WAR SAVINGS CERTIFICATE 


will be issued at the ——-— Shell Works Post Office, in - 
exchange for this Voucher. 


NOT NEGOTIABLE. 
If lost will be replaced at cost of One Shilling. 








WORKS WAR SAVINGS VOUCHER—FIG. 7 


These vouchers are prepared in the Wages Office, only the top 
one of the group issued to any one person being marked. They 
are stapled in bundles with an adhesive slip—Fig. 8—and put 
in the Wages Envelopes with rest of pay. The quantity of 
certificates is marked outside the envelope. Size of Form 3in. 
by 2}in., printed in green ink with counterfoil. 


A strong room has been built opening out from the 
Post-office, and while used for general office purposes, 
allows all war savings documents to be kept in safety. 


Signature of Holder (in ink) 





Permanent Address for Post Office Records. 








ADHESIVE SLIP—FIG. 8 


Stapled on to Works War Savings Vouchers—Fig. 7—prior 
to issue. When filled in, slip is handed in to the Works Post 
Office with the vouchers to be exchenged for War Savings 
Certificates. The slip is then detached from the voucher and 
attached to the certificate for Post Office Headquarters. Size 
l}in. by 3in., gummed on back, with blank counterfoil to take 


staple. 


Large numbers of the employees let their current cer- 
tificate books remain in the custody of the Post-office, 
and operate week by week with the Counter Card. At 
the moment of writing no less than twelve hundred 
books are being held in this way. A further point of 
distinct interest is that the owners, for the most part, 
do not ask to see their books until full, but rely im- 
plicitly on the Post-office staff keeping faith with the 
acknowledgments on their Counter Cards. 


Name CueEck No. 





XYZ SHELL WORKS POST OFFICE. 





WAR SAVINGS CERTIFICATE BOOK 


Counter Card No. 2205 


Ir Lost New Carp IssUED ON PAYMENT OF ONE SHILLING. 














| 
| 
Sah 
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COUNTER CARD—FIG. 9 





4 
bs 
| 





* Card is used as a receipt when lodging Works War Savings 
vouchers—Fig. 7—at Works Post Ofiice to be exchanged for 
War Savings Certificates, whether accompanied by certificate 
book or not. Card is handed back on following day, when 
certificate book is taken up with new certificate counterfoils 
added. If certificate book left in Firm’s strong-room, card is 
retained indefinitely by owner as receipt, and additional vouchers 
passed in are added to card. Size din. by 3}in., same as Govern- 
ment Certificate Book. Reverse side ruled as front. 


Many, of course, call on the following day, or later, 
and exchange their Counter Cards for their certificate 
book. Then when they take up further certificates 
they lodge their vouchers and certificate book, 
receiving again their Counter Cards as receipts. 

An Application for Repayment Form—Fig. 10—has 
to be filled in in respect to each voucher when it is 
desired to cash. This is handed in and the cash can 
be claimed three days afterwards. The purpose of 
this delay has been already explained, and one day 
at least is essential on the ground of checking, to see 
that the voucher has not been previously dealt with. 

The Works Admission Card, held by each employee 
for identification purposes in connection with wages 
payment, railway privileges, patrol service, &c., has 





This size has been adopted for the Tool Book cases 
in use in the works, by which means a cover is pro- 


to be shown in connection with these repayments to 
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sa 


safeguard against the possibilities of trafficking in | 


vouchers, or wrongiul possession. 

The cash, in satisfaction of these applications, is 
made up in wages envelopes, ready to be claimed, 
and this arrangement allows rapid payment. 

When vouchers are allotted to an employee who is 
leaving, the vouchers are cancelled at once and full 
cash payment made. 

The scheme of war savings vouchers is suspended for 
the pay immediately preceding a general holiday, and 
for the pay immediately following. 


APPLICATION FOR REPAYMENT 


OF . 
WORKS WAR SAVINGS VOUCHER. 

Notice must be given three days before payment is required. 
Co the Postmaster X YZ SHELL WORKS POST O. FICE 

I request that repayment of the sum of Fifteen Shillings 
and Sixpence be made to me in cash in exchange for Works 
War Savings Voucher No.........ccccececeeeesees , as I cannot 
take up the £1 War Savings Certificate to which the above 
mentioned Voucher entitles me. 





DM scninicncd Signature ieee NO. cipicncicns 

NOTE.—This request becomes ey! cancelled if the icant 
decides after all to take up the £1 War Savi Cartitioste The 
a) t is reminded that War Sa the 


mselves 
Otic anytime ne ature twenty slags wil be pi fo 
me i 
each Certificate in five years’ time 2a 





‘ Checked & Payment [| 
Folio | authorised 


Payment received in Full. 





l 
| | 
| Initials. Date. 





APPLICATION FOR REPAYMENT FORM—FIG. 10 


A separate form has to be filled in for each Works War Savings 
voucher it is desired should be repaid in cash. The forms are 
handed in at the Works Post Office, and cash van be claimed 
three days after on presentation of Works Admission Card to 
prove identity. Size 4}in. by Sin. on pink paper. 


This arrangement meets the views of the large 
majority, before the holiday on account of impend- 
ing expenditure, and after the holiday because time 
wages are necessarily low. The Post-cffice is open 
just the same for those desiring to purchase War 
Savings Certificates. A certain amount of business 
is done in cash in this way. The Post-office is open 
at the following hours :— 

Morning change of shift 
Breakfast Time ee 
Diemer Time 2. os 2. ss 
Evening change of shift - 
ee = inthis ought Mee aa? ee 


6.15 to 6.45 a.m. 
8.0 to 5.30 a.m. 
12.30 to 1.30 p.m. 

6.0 to 6.30 p.m. 
10.30 to 11.30 p.m. 

The supper and early morning turns are taken by 
two men members of the Wages Department Staff, 
who work night shift mainly on this account, but do 
their regular wages work for the rest of the night. 

The Post-office Staff consists of four girls in all, 
the post-mistress being called ‘‘ Miss Voucher’? by 
the employees. The relations between the Post- 
office Staff and the employees are distinctly cordial, 
and no impatience is exhibited. The women em- 
ployees do not save very much except in isolated 
cases—one woman, for example, accumulated certifi- 
eates to the value of £200, the Post-office acting as 
custodian. 

The cost of the whole scheme is not very heavy, in 
view of the exceptional results obtained, but it is 
appreciably more than the one-eighth per cent. which 
is allowed by the Treasury to the banks for the sale of 
War Savings Certificates. In the case under dis- 
cussion the Post-office Authorities took a great deal 
of persuading to grant this commission, and did it so 
grudgingiy that it was refused, and the whole cost 
borne by the works. 

From the inception of the scheme, February, 1917, 
to the end of September, 1918—just over eighteen 
months—there have been issued War Savings Certi- 
ficates to the 

Total Value of ... ... ... £142,155. 

Out of this total, certificates to the value of £6562 
have been purchased by employees for cash, quite 
apart from the voucher scheme: This is itself a 
testimony to the advantage of having a Post-office on 
the works. The number of employees coming under 
the scheme by virtue of their earnings being suffi- 
ciently high has ranged round about 2000—rather less 
than more. 

The results are obviously little short of astounding, 
and it is therefore the more remarkable that, despite 
the scheme being repeatedly brought to the attention 
of the National War Savings Committee, no attempt 
has been made to urge its wider adoption. It is the 
unfortunate feature of most bureaucratic control in 
these days that nothing is to be learnt from outside. 

On the 8th February, 1917, the National War 
Savings Committee, through their Munitions Com- 
missioner, wrote :— 

“*T shall be very interested to learn what transpires when your 
scheme is submitted to your employees, as a successful accept - 
ance of such a scheme would he of immense value to us in other 
works.” 

Again, on 7th March, 1917, the Chancellor of the 
Exchequer, the Right Hon. A. Bonar Law, wrote :— 

‘J was very intcrested and pleased to learn of the success 
which has attended your scheme whereby all the employees of 
the X. Y. Z. Shell Works have agreed to take part of their wages 
in War Saving: Certificates. I congratulate you upon the 
results of your efforts, and it would certainly be a great advan- 
tage to the State if other firms were able to arrange voluntary 
schemes of this kind.” 





No prizes of any kind have been offered to stimulate 
lthe scheme. It has just gone forward from the very 


beginning without any display, and everything has 
worked perfectly smoothly. There is no sense of 
conscious effort to maintain its operations. 

Having regard to the outlook of working men, it is 
a thousand pities that the proposed system of 
Premium Bonds was rejected by the Parliamentary 
Committee appointed to consider the question. The 
evidence was inevitably divided, but to any plain 
man the issue seemed clear enough. The Committee 
sum up the case as follows :— 

** We beg to report that the present opportunities of invest- 
ment for the general public are not sufficient to obtain their free 
and full support, and that there is a considerable untapped 
source of investment, which might be secured for war needs by 
means of an issue of Bonds, which would, by a speculative 
element, whilst preserving the capital intact, attract the savings 
of the small investor to whom the ordinary flat rate of interest 
does not appeal.” 

Then with the inconsequence of our national 
temperament they run away from their conviction 
and say that— 

** We are satisfied that such strong views are held with regard 
to Premium Bonds that legislation to sanction them would be 
difficult to obtain.” 

** We do not therefore advise that an issue of Premium Bonds 
he made at the present time, or until further efforts have been 
made to render present issues more attractive to the investor.” 

~ * * * * 

When one thinks of what is done under conditions 
generally as they are, one realises what tremendous 
things might be done if a more courageous spirit 
were abroad. 








RAILWAY CONSTRUCTION IN THE NEAR BAST. 
( By our Special Commissioner to Greece in 1912.) 


ATTENTION was directed in our issue of the 13th 
inst.. to the wide ‘opportunities existing in the Near 
East for the expansion of the engineering trad s, and 
to-day we are affording some idea of the important 
programme of new railway and harbour construction 
that has been decided upon for the furtherance of 
trading operations in those countries which are 
confidently expected to play a conspicuous part in 
the after-war reconstruction plans of the Allies. 
The projects may be divided into three distinct groups 
—railways, harbours, and irrigation. In carrying 
them out, the services of both British, French and— 
to a lesser extent—Italian co-operation will be em- 
ployed. It is not thought that United States engi- 
neering interests will be engaged to anv extent 
beyond that dealing with irrigation, although it has 
been suggested that a considerable portion of the 
constructional material, and, later on. a portion of 
the railway roliing-stock, may be placed on order in 
the United States. 

M. Venezélos, the very capable and energetic 
Prime Minister of Greece, has at all times been a firm 
believer in, and a staunch supporter of, increased 
transportation facilities. It may be remembered 
that I had the opportunity of interviewing his 
Excellency upon behalf of this journal, during my 
progress in Greece some years ago, when the Minister 
spoke very encouragingly of the engineering possi- 
bilities of his country. Undoubtedly, the greater 
part of the comprehensive programme of new construc- 
tion then foreshadowed would, by this time, have be- 
come un fait accompli, but for the destructive influence 
of the war. Even as things are, however. a complete 
cessation of initiatory work bas heen avoided. Im- 
mediately upon the return cf M. Venezélos to power 
at the end of 1915, work was begun on the line destined 
to connect the Greek railway systems with those of 
Europe. The Minister of Communications, M. 
Diamantidis, embued with the same ideas and enthu- 
siasm as his political chief, undertook an extensive 
tour of the kingdom with the idea of hurrying to 
completion that part of the work that had already 
been commenced. Since then, sensible progress has 
been made. The new lines now extend for the greater 
part along the coast, passing by Platamona, Caterine, 
and Libanovo, terminating at Platy. Here they will 
join up with the Monastir-Salonika line, the total 
length as far as the Salonika terminus being 508 
kiloms., of which some 36} lie between that town 
and Platy. With the idea of avoiding the détour 
involved in running into Salonika, the European 
mail trains using the Salonika-Uskub-Belgrade route 


will run over a small branch line some 3.6 kiloms. 


in length, which will link up the junction with the 
Monastir line from the bridge over the Vardar to 
Topsin. In a word, the International Express, 
which is destined to do so much towards the binding 
of these Balkan States together, on arriving at Platy 
will utilise the Monastir-Salonika line, and, after 
going on a short distance to the Vardar bridge, will 
turn to the right on the branch line so as to join up 
with the Salonika-Uskub-Belgrade system at Topsin. 
The cost of constructing this branch line has been in 
the neighbourhood of 13,000,000f. (say, £520,000). 
The rails and locomotives used on the new Greek 
lines are of North American construction, and for 
the new construction linking up the Pirzus-Athens- 
Larissa railway with the Oriental railways, sleepers, 
rails, &c.,as wellas the locomotives and the remainder 
of the rolling-stock, have been received from the 
United States. Owing to the war, several iron bridges 
that had been ordered in France could not be completed, 
and temporary wooden structures have had to be 





employed. On the other hand, contracts have heen 
made with the French Company, known as La Com. 
pagnie Internationale des Wagons.Lits et des Grands 
Express Européens_ providing (1) the necessary 
sleeping and dining-cars for the whole route; (2 
for the establishment of a tourist and ticket officg 
of the: company at Athens; (3) the appropriate 
advertisements of the line and other railways jpn 
Greece by means of the company’s existing agencies, 
and in all their cars, The contract mentioned ig 
for a term of 30 years, but it is subject to cancellation 
after fifteen years, on five years’ notice, at the pleasure 
of either party. 

Railway material for railroads built by foreign 
concessionaires in the Near East is usually purchased 
in the home country, from which come the capital 
and the technical skill. 

The Hedjaz railway—the destruction of which js 
being attempted with only too much. success by the 
Allies on one side and the Turks on the other—wil] 
have to be re-built, but this time it will be either with 
British or United States material—certainly not with 
German, as was the case in the first instance. With 
the elimination of Teutonic interests in this under. 
taking will also ensue the disappearance of German 
provision of narrow-gauge installations and railway 


material, large quantities of which have been used in 


this part of the world, together with machinery and 
tools for quarries, mines, tile factories, harbour and 
port works, and irrigation canals. Up to the end of 
1916, road and railway constructions were being 
actively carried on under German direction, many 
thousands of soldiers and peasants being engaged in 
Macedonia and the district around for the transport 
of heavy artillery from Serbia, as well as a railway 
along the Prilep road to connect the Veles and Monastir 
lines. It may be remembered, however, that by 
agreement this latter line was to have been built by 
a British engineering firm, and had it been carried 
out it would have formed the only British-built rail. 
way in Serbia. The line was being surveyed at the 
time that the war broke out. 

As to new transportation construction in Syria, 
notwithstanding the confusion created and the damage 
occasioned by the war, there has been but little 
diminution in the railway progress of the country. 
The Jafia-Jerusalem line, which is controlled by a 
French company, but whose twenty-five years of lease is 
about to expire, was taken over by the British military 
authorities at, the outbreak of the war. Work was 
at once commenced to connect this line with the Haifa- 
Damascus system, and in this way link up connection 
with Aleppo (on the Baghdad railway) and eventually 
connect with Constantinople. Equal energy has been 
shown in the extension of the line from Aleppo to- 
wards Baghdad, this portion of the line being known 
as the ‘‘German (or Baghdad) Railway.” A full 
account of the construction, so far asit had gone, and 
the work of the future, was given in THE ENGINEER, 
of February 4th, 1916. In this connection, it may be 
remembered that the line, which includes the bridge 
over the Euphrates, called for a further construction: 
of 373 kiloms. between Aleppo and Baghdad. 

Although Constantinople is at present a long way 
from the Suez Canal, recent occurrences have brought 
them perceptibly nearer to one another. Railway 
communications to the frontier of Egypt and beyond 
have made encouraging progress in spite of the many 
engineering and other difficulties encountered. 


SomME OF THE PorT AND HarBouR WORKS IN THE 
Near East. 


Ever since the commencement of the war, the 
shipping congestion at the port of Salonika has given 
trouble to the Allies. Moreover, numerous claims 
for damages have been lodged, and underwriters of 
goods consigned there have had their hands full of 
matters which have interfered with their regular 
business. The mechanical equipment of the port has 
never been adequate, and, since the use to which it 
has been put of late years, it has broken down badly 
whenever any great effort has been needed. It is 
intended to reconstruct the port almost in entirety, 
either now or—if events will not allow of that—as 
soon as the condition of affairs will permit. Anterior 
to the completion of the existing works the so-calied 
“port”? of Salonika consisted of little more than a 
range of quays extending over a total length of 
2 kiloms. After much discussion, it was decided to 
enter upon the task of constructing new quays and 
providing them with the most modern engineering 
equipment. To this end the distinguished French 
engineer, M. Bartissol, obtained a subvention of about 
1,500,000f. from the Ottoman Government, and 
a purely French company was formed with a capital 
of 5,000,000f.—say, £200,000—with a debenture issue 
of on additional amount of 8,000,000f.—say, £320,000. 
The project was carried out with greater or less 
efficiency, but whether the works were good or bad, 
or merely indifferently well-executed, there can be 
no question about the remunerativeness of the shipping 
business met with. The revenue from the port 
steadily increased ; it grew from 692,000f. in 1905 to 
914,000f. in 1913. The year 1914 promised to mark 
a further improvement, but the Balkan War seriously 
interfered with the port and its shipping, with the 
result that the receipts for that period declined to 
834,000f. The present accommodation at the port 
does not exceed one-fourth of what is needed to-day: 
The quays have an available length of 1200m., and 
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the depth of water varies between 8 m. and 10 m., 
thus admitting the approach of moderately large 
vessels. ‘The quays comprise a length of 400 m. 
on the Jand front, with two perpendicular breakwaters 
at the extremities, each having a length of 200m. 
The entrance to the port is protected by a dyke 
parallel to the shore at a distance of about 300 m. 
The equipment has of late been added to, but it is 
still inadequate. The principal additions have been 
several cranes to supplement those already in use— 
one of 15 tons, and four of 5 tons. The railway lines 
run down to the quays, which are provided with 
turntables, so that goods can be discharged direct into 
the waiting trucks 

There can be no question that when Salonika is 
rebuilt—as it will have to be from one end of the 
city to the other—the great changes brought about 
will not be only in the form and quality of construc- 
tions. The very nationality of the place will be 
altered and made more definitive. The port has 
always been deemed a sort of free-zone, covered with 
buildings belonging to Serbia, although the town 
itself was nominally Greek. The explanation of this 
seeming anomaly is that, at the time when Salonika 
belonged to Turkey, the Serbians—who had a 
considerable trade in cattle through that port, having 
no port of their own—found that the animals 
coming from Turkey were constantly decimated by 
epidemics, which spread sometimes to Serbian cattle. 
To prevent the losses arising from these diseases, the 
Serbians obtained from the Ottoman Government 
asite between the old and the new quays, upon which 
they could build cattle-sheds. The Greek Govern- 
ment confirmed this concession, and even extended it, 
permitting the free entry of Serbian goods and allowing 
Serbian Customs men to guard it. Just at the time 
of the outbreak of the war, there had been prepared, 
and was ready for signature, a formal concession 
authorising the entire reconstruction of the Salonika 
quays upon an elaborate scale, the cost of which was 
agreed at the sum of 7,000,000f.—say, £280,000. 
There is no question that—in view of the greatly 
augmented cost of material and shipping charges—- 
this amount and something more will have to be 
expended upon the new works at this port when once 
taken in hand. 

Although the railway connections with Salonika 
are good, they are not complete; and here, again, 
there will have to be considerable new construction. 
There are at present but three lines behind the port. 
One goes—or went—to Constantinople by way of 
Seres, Drama and Dedeagatch. The second ran 
northwards into Serbia, through Uskub and Nish to 
Belgrade. The third travels westwards and terminates 
at Monastir, near to the Albanian frontier. The first 
of these lines is French as far as Dedeagatch, after 
which it forms part of the Oriental Railways, built by 
the late Baron Hirsch. The second and third lines 
form part of the system of the Chemin de Fer 
Orientaux, as is the case with the line starting at 
Dedeagatch, and running through Adrianople to the 
Bulgarian capital, Sofia. The importance of the 
Salonika-Nish-Belgrade railway has already been 
dwelt upon; hereafter it will be relieved of the 
damaging presence of the several German and Austrian 
directors, who, at the instigation of the German 
Government, which had long recognised the value of 
the railway, sat upon its board. The Germans also 
made strenuous efforts to obtain control of the port of 
Salonika, or at least, a preponderating voice in its 
management. In all this the British Government 
looked on with absolute indifference, and it was owing 
solely to the objections and the unswerving watchful- 
ness of the French that Salonika did not become 
Teutonic. The ripe fruits of this patriotic policy are 
to be seen in the occupation of the port and town 
to-day by the Allied forces. 


The field of enterprise open to engineers in Palestine 
has already been shown by the successful provision 
of a copious water supply, such as the inhabitants at 
no time could have hoped to be favoured with. 
A group of spring heads, which formerly ran heedlessly 
towaste,in an absolutely clean gathering ground upon 
the hills, now yields some 14,000 gallons per hour. 
The whole work has been described as a triumph for 
the Royal Engineers, and the opportunity of showing 
now what can be done with the harbours of Palestine 
is about to be afforded. The nucleus of a railway 
system which has been provided within the last two 
decades is to be supplemented in the form of at least 
one good and safe harbour. - The coast of Palestine is, 
on the whole, unfavourable for the enterprise. Jaffa, 
or, as it should be more accurately called Joppa, 
mentioned as a port in the lists of the Egyptian 
Pharaoh Thotmes III., would not lend itself to much 
improvement. The coast upon which it lies is quite 
straight and unsheltered, and the port possesses 
neither natural nor artificial advantages. Neverthe- 
less, there is a very substantial. amount of trade 
carried on there, since it is the port for Jerusalem, and 
exports wheat, sesame, oranges and other fruits, 
olives and soap. As already mentioned, the port of 
Haifa—or Caiffa—is the only one in existence that is 
really capable of development, the others being 
incapable of accommodating vessels of any size. 
North of Carmel the mountains come down to the sea, 
and among their feet there are natural harbours, but 
only large enough for the smaller trading vessels. 
South of Carmel the shore is level—an unbroken line 
of sand and cliffs—up to the very mouths of the Nile. 
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Here there is neither harbour nor room for a harbour ; 
but Gaza had a roadstead and landing place through 
which, for the centuries immediately before and after 
Christ, the Arabian or Nabataean commerce was 
conveyed to Rome. Ascalon had an artificial dock, 
used, perhaps, in Herod’s time, and certainly in that 
of the Crusaders. Haifa, which is better adapted to 
the construction of a large and safe port, will give 
access between the East and Europe. The bay 
stretching from Acre—or Akka—on the north side, 
to Haifa—or Caiffa—on the south, would form a 
harbour three miles broad by eight mileslong. On the 
south and east it would be protected by the mountains 
and promontory of Carmel. Inland, easy roads and a 
railway—to both Acre and Haifa—lead to Damascus, 
and all these regions could with great facility be 
connected up with that city by rail. In its course, 
the track would pass through the rich valley of Galilee, 
and the productive lands of the Hauran. Radiating, 
north, east and south, roads lead to Beirut, the 
settlements in Galilee and Samaria, Nablous and Jaffa. 
Jerusalem is already in connection with Haifa, but 
this line will have to be considerably extended and 
improved. The richest portions of Palestine lead to 
Acre and Haifa. 

The port of Akabah lies to the far south-east. This 
is the Ezion-Gaber of King Solomon’s domain, at the 
head of one of the arms of the Red Sea. From Ezion- 
Gaber the ships of the “‘ Wisest Monarch ”’ sailed away 
to Ophir and the East. Through Akabah, Palestine 
might readily maintain a restored trade with East and 
South Africa, with the Persian Gulf, with India and 
with the Far East. Not very far away runs the 
railway from Damascus, and a branch from this line 
to the sea would once again restore Akabah to its 
former state. 

IRRIGATION PROJECTS. 

We dealt so recently with the schemes for providing 
Mesopotamia with a complete system of irrigation 
canals, that it is unnecessary upon the present occasion 
to do more than indicate what has been done of later 
days. That the Americans propose to take a hand in 
the great engineering schemes is clear, from the fact 
that a party of their irrigation engineers has arrived 
upon the ground, and at the present moment is engaged 
in making a preliminary investigation. On the other 
hand, it is contemplated to engage the services of 
British engineers who have had experience of Indian 
irrigation, and some of whom have written valuable 
reports upon the possibilities of Mesopotamia in this 
direction. It is eminently satisfactory to know that 
in carrying these out, there will be offered some 
valuable local assistance. The Arabs are very 
kindly disposed towards the British, while the 
sheikhs, recognising what a wide system of irrigation 
means to them and their people—hitherto so often 
upon the verge of starvation, owing to the failure of 
the seasonal rains—will be ready to assist in every 
way in the provision of labour. Moreover, it is 
intended to foster among the Arab population a 
keener desire to become agriculturists, instead of 
mere hired Jabourers; wherever an Arab can see a 
personal advantage to himself, he is not slow to take 
it. The best means of inducing the unruly tribes to 
keep the peace, is to interest them in the matter of 
local cultivation ; and this will be attempted upon a 
thoroughly sound system. 

It is understood that one of the first schemes under- 
taken will be that of the Adana Plain, the “ Cilicia ”’ 
of antiquity. Upon this it is proposed to expend 
something like £4,000,000. It calls for the regulation 
of three rivers which water the plain, namely, the 
Saihun, the Shihan, and the Berdan Shah. The work 
should open up an area to cultivation of more than 
200,000 hectares—say, 494,200 acres. No one looking 
at the land as it is to-day, would credit that such soil 
could be made to produce anything edible. But 
ground even more unpromising in appearance has been 
made fruitful in the Sudan and parts of India, and 
there exists no doubt whatever of the ultimate success 
attending the irrigation of the Adana Plain. Cotton, 
sugar, lemons, oranges and olives can, in time, be 
made to grow there, and, if all goes well, in the course 
of a very few years, the whole aspect of this part of 
the Near East is destined to undergo a wonderful and 
permanent transformation. Nor will transportation 
facilities be lacking. Already the plain is traversed 
by the Baghdad railway, and, additionally, the town 
of Adana is connected with Messina by rail. The port 
will be that of Alexandretta, which lies at a distance 
of under thirty miles from the mouth of the Shihan 
River, and part of the work to be taken in hand will 
be clearing this river from obstruction, so as to 
admit of navigation right down to the sea. The total 
area to be irrigated and put under cultivation accord- 
ing to the scheme introduced by Sir William Willcocks 
in 1907, when called in by the Turkish Government— 
he made his full report some time in 1910—was 
estimated to cover not less than 1,400,000 hectares, 
or, say, roughly about 3,500,000 acres. If only a 
small proportion of this area be opened up by means of 
irrigation, it will spell redemption for Mesopotamia, 
and prove as beneficial to the population as did the 
great works of the Nile Valley and the Chenat Valley 
of India. In fact, Sir William Willcocks was of 
opinion that while the whole delta is incapable of 
being irrigated simultaneously, there are vast areas 
which can be most profitably provided with water, 
and at the same time can be insured against 
inundation. 
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THE TESTING OF MATERIALS. 


——_ 

On Friday evening last, Dr. Une” delivered the sixth 
Thomas Hawksley lecture in London; on Wednesday 
last he repeated it in Manchester, on Thursday in Birming- 
ham, and to-night he reads it in Sheffield. The lecture is 
entitled ‘The Experimental Study of the Mechanical 
Properties of Materials.’’ It opens with a brief but effective 
history of the testing of materials, which may be regarded 
as beginning with Galileo, 1638, who, whilst he knew 
nothing of elasticity, “started an inquiry into the strength 
of beams, giving a solution partly right and partly wrong.” 
A few years later, 1678, Robert Hooke enunciated the 
important ‘‘ empirical law that stress is proportional to 
strain.”” Two years later still Mariotte “indicated that 
the resistance of a beam is due to tension on one part and 
thrust on the other,’ but many years had to elapse before 
Coulomb, 1776, obtained the equation for equilibrium. 
Then in 1807 Thomas Young defined the co-efficient of 
elasticity, ‘an epoch-making advance from the clearness 
it introduced into elastic reasoning.” 

The use of practical testing may be regarded as begin- 
ning in the latter half of the eighteenth century, when 
several French engineers made machines of 20 to 100 tons 
capacity. In 1830 Eaton Hodgkinson carried out the well- 
known experiments on the most economical form of cast 
iron beams, and in 1840 and 1857 “ published researches 
on the strength of columns which form the basis of prac- 
tical rules still in use.” Sir William Fairbairn—if we are 
not mistaken Dr. Unwin was at one time his assistant and 
secretary—next calls for attention; he did an enormous 
amount of testing and made “the first experiments on 
resistance to continued alternations of stress ’’—see the 
“Transactions” of the Royal Society for 1864. The 
lecture then touches upon the tests for the Conway and 
Menai bridges, and the famous test model of the latter, 
which was 75ft. long, and was broken six times by dead 
weight and strengthened until the load it would bear was 
increased irom 38 to 89 tons. It is interesting to observe 
that general testing came into use because steel was a 
treacherous material. ‘‘ Wrought iron was a material of 
tolerable uniform quality, but steel varies in its properties 
through a wide range. . . . Hence came the demand for 
much more general and systematic testing.” In 1858 
Robert Napier and Sons proposed to use steel in some high- 
pressure boilers, and they engaged David Kirkaldy to 
make a long series of tests. ‘* The investigation led to the 
construction, by Mr. Kirkaldy in London, of a large machine 
of about 400 tons capacity, and the establishment of the 
first testing laboratory, where tests were carried out for 
anyone requiring them. No doubt Mr. Kirkaidy’s research 
had much to do with the adoption of the tensile test as 
the usual test of reception for iron and steel. From general 
considerations it might be argued that a torsion test or 
shear test would have answered equally well.” 

The first public laboratory, supported by Government, 
for testing materials was established by Bauschinger, and 
it was owing to his influence that in 1884 an International 
Association to discuss and standardise methods of testing 
was formed. Tvrere are now in all the principal manufac- 
turing countries public laboratories aided by public funds. 

After passing in review a few of the most notable testing 
machines in the world, the lecturer turns to the tests them- 
selves. Here all the usual tests are briefly described, first 
tension, then Wohler or fatigue tests, then hardness tests, 
and finally notched bar tests. The notes are principally 
descriptive, very rarely and very mildly critical. In the 
case of notched bars Dr. Unwin expresses his prefer- 
ence for tests on specimens supported at both ends instead 
of only encastré at one end, and in connection with such 
tests he remarks that “ ‘ae results are usualiy expressed 
in kilogrammetres per sq. mm. of section of the bar 
at the notch. It is known that results on similar bars of 
different sizes of the same material are not exactly pro- 
portional to area of cross-section. Neither are they pro- 
portional, as has been proposed, to the volume of bar 
between supports. This suggestion seems based on a 
misapplication of the theory of -resilience. The law of 
variation of work of fracture in geometrically similar bars 
is under investigation. ... In an important paper by 
Charpy and Thenard it has been shown that the notched 
bar test does reveal a physical condition of brittleness or 
fragility not shown by ordinary reception tests,” but, 
asks Dr. Unwin, “is there really a physical quality of 
brittleness of practical importance ?”” He concludes that 
there is. The effect of notching is to suppress to a great ex- 
tent local contraction at the plane of fracture, with the result 
that notched bar tests differ from elongation tests. 
‘If for a series of steels the elongation and the work of 
fracture are plotted, the two lines are not, in general, 
parailel.’’ There can, he concludes, be no doubt that the 
notched bar test “‘ indicates a very great difference between 
correctly and incorrectly treated alloy steel.” 
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THE HALBERSTADT TWO-SEATER BIPLANE. 


THE Halberstadt two-seater fighting biplane 
described in a report received from the Aircraft 
Production (Technical) Department was brought 
down by an R.E.8 machine at Villers Bocage, on 
June 9th last, and represents a development of the 
same makers’ single-seater fighter of which an 
example was captured on October 29th last year. 
The new two-seater example bears the date of 
construction “ 14/4/18” on several of its parts, so 
that its useful life at the front could not have been 
much more than a month or six weeks. The general 
features of its design will be gathered from the 
arrangement drawing reproduced on page 304. The 
machine is stated to represent in all probability the 
high-water mark of German two-seater aeroplane 
construction, for it is not only well and strongly built, 
but its general behaviour in the air according to 
modern fighting standards is good as_ regards 
manceuvrability, ease and comfort of flying, and the 
fields of view and of fire afforded. On the other hand, 
its climbing power and its speed are poor compared 
with contemporary British practice, and its stability 
is defective, a tendency to stall being shown with the 
engine on, and to dive with the engine off. With the 
engine off, the directional stability is neutral, but with 
it on the propeller swirl tends to make the machine 
swing to the left. 

The chief numerical data for the machine are as 
follows :-— 


Halberstadt I'wo-seater Fighting Biplane. 


Upper plane: Span, 35ft. 3}in.; chord, 5ft. 3}in. 

Lower plane: Span, 34ft. llin.; chord, 4ft. 34in. 

Gap: Maximum, 4ft.; minimum, 3ft. 8}in. 

Dihedral angle of lower plane, 2 deg. 

Set back of main planes, 4 deg. 

Areas in square feet : Total of main planes, 310; each aileron, 
11.6; aileron balance, 2.0; tail planes, 13.6; elevator, 12.4; 
fin, 6.4; rudder, 7.9; rudder balance, 1.0. 

Rody : Maximum cross section, 8.8 square feet ; horizontal 
area, 44.0 square feet ; vertical area, 52.8 square feet. 

Engine, 180 H.P. Mereédés. 

Crew, two; guns, two. 

Military load on test, 545 Ib. 

Total weight on test, 2532 Ib. 

Weight, per H.P., 14.07 lb.; per square foot of wing area, 8.2 Ib. 


_ The capabilities of the machine may be judged 
from the following figures as to its performance on 
test :— 


Climbto .. .. .. 5GQ00K. 10,000ft. 14,000ft. 
Time cess ee +. 9m. 25s. . 24m. 30s. 51m. 55s. 
Rate of climb, ft./min. 440 240 80 


Indicated air speed, 

a tO RET ae a hee 64 58 
Speed at 10,000ft., 97 m.p.h. ; engine speed, 1385 r.p.m. 
Service ceiling, 13,500ft. Estimated absolute ceiling, 16,000ft. 
Greatest height reached on test, 14,800ft. in 64 m. 40 s. 

Rate of climb at this height, 50ft. per min. 

Wings.—The upper wings embody a large central 
section having a span of 6ft. 3in. and arranged with 
its forward edge at right angles to the centre line of 
the fuselage. On each side of this centre section the 
main upper wings slope backwards at a horizontal 
angle of 4 deg. The lower wings are fixed directly 
to the under side of the fuselage. Where the trailing 
edge is joined on to the fuselage, it is turned upwards 
in a smooth curve, so as to avoid a surface of dis- 
continuity at the root of the wing. 

The wing spars are constructed on novel lines. 
The front spar—Fig. 1—measures 2}in. by lin., and 
is placed 4in. from the leading edge. It is of I section, 
but is left full at such points as those at which internal 
bracing wires are connected. The spar is joined to 
the leading edge by ply-wood extending over it top 
and bottom, and ending in small transverse flanges 
about jin. deep. This construction, while light, gives 
a leading edge of great rigidity and strength. The 
rear main spar—Fig. 2—is of box section, and is 
built up of two main pieces Jet into one another and 
glued together. Thin strips of wood are glued top 
and bottom over the joints, and a flat length of ply- 
wood 7in. wide is tacked on to the spar above and 
below. This ply-wood is flanged at each edge with 
strips of wood glued on, and to these strips small 
corner pieces are attached to support the webs of the 
ribs. The ribs are of ply-wood with solid rails of 
wood glued and tacked along both edges. 

Steel tubular compression members are absent from 
the internal bracing of the wings. Instead, built-up 
wooden box-form ribs are used. An example of such 
a rib occurring near the wing root is shown in Fig. 9. 
The type of bracing lug used for attaching the internal 
wires to the spars is illustrated in Fig. 3. It is of 
very simple form, and in this respect is typical of the 
whole design of the aeroplane. In general, the 
design is far less elaborate than that of the majority 
of German machines, and seems in many ways to he 
more practical, particularly as regards production in 
quantity. 

The centre section of the upper plane is covered 
with three-ply, and has spars similar in design to 
those of the main wings. The attachment of the 
wings to the machine is designed for quick operation. 
The spars of the upper wings are joined to the spars 
of the centre section in the manner shown in Fig. 4 
by means of a quick detachable safety bolt. The 
spring-operated trap door in the wing surface giving 
access to the joint also permits the joint in the aileron 
control shaft to be reached. The spar sockets 
employed—Fig. 6—are of sheet steel, oxy-acetylene 
welded, the workmanship displayed on them being 
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of a very high order. The spars of the lower wing are 
attached by safety bolts to the forked ends of tubes—- 
Fig. 7—passing right across the floor of the machine 
and supported on the fuselage longerons. The pin 
joints are reached through sliding doors—Fig. 11—in 
the wing covering. Close to these doors the spars 
are protected as shown by means of an aluminium 
foot-plate. 

The interplane struts are of stream-line tubing. At 
the ends—Fig. 13—they are not tapered, as is usual 
in German practice, but finish abruptly, a plan which 
saves much labour in manufacture. Where the 
struts are pierced with transverse holes they are 
reinforced with welded-on shoulders The struts 
are secured top and bottom by pins passing through 
eyes on plates fixed to the wing spars. Where cross- 
bracing wires have to be taken from the strut junc- 
tions the turnbuckles are anchored, as shown in 
Fig. 13, by pins passing through the struts which, for 
the purpose, are slotted and slightly expanded at the 
points in question. This arrangement is character- 
ised as very practicable and extremely neat in appear- 
ance. The front spar of the centre section of the 
upper plane is supported from the fuselage by two 
inclined struts. The anchorage at the upper end of 
these struts is shown in Fig. 10. The end of 
the strut is welded up and is formed with a scooped- 
out slot to receive the wire running diagonally to the 
bottom of the fuselage. This wire is very neatly 
secured to the same bolt as fixes the end of the strut. 
The rear spar of the centre section is supported on two 
vee-type struts lying in vertical planes with the 
apices fixed to the spars, and the points to the fuse- 
lage. The lower ends of these struts and the brackets 
on the fusel=ge longerons to which they are pinned 
are illustrated in Fig. 5. 

Fuselage.—The fuselage, forward and amidship, 
is of the characteristic German form, but at the tail it 
tapers to a horizontal instead of to a vertical line, as is 
the case in nearly all other enemy machines. The 
advantage of this form lies in the fact that the tail 
can be given sufficient strength without introducing 
bracing wires. Thus head resistance and the 
masking of the fie!d of fire from the rear gun by the 
tail are both reduced. 

The fuselage is constructed as usual of four main 
longerons fitted at intervals with skeleton bulkheads— 
Fig. 8—of very light construction, and is covered with 
three-ply wood. The bulkhead next to the tail pro- 
vides the main support for the rudder post and tail 
plane spar. Its form is shown in Fig. 12. It is made 
of multiply wood, and, as will be gathered from Fig. 19, 
is slotted out for the reception of the longerons, 
wedge-shaped filling pieces being fitted at the junc- 
tions. Just in front of this bulkhead a small vertical 
wooden member is dropped from each upper longeron 
to support, in conjunction with the bulkhead itself, 
the leading edge of the fixed tail planes, as explained 
hereafter. 

A second notable feature of the fuselage lies in the 
fact that the pilot’s and gunner’s cockpits are made 
in one. This plan permits the two occupants to sit 
very close together, so that the length of the fuselage 
is reduced. It entails in this machine apparently no 
weakness in the construction. A tray for the con- 
venience of the observer, but probably designed 
primarily to fulfil a structural function, separates the 
united cockpit into two parts. 

Tail.—The tail consists of a curved fin, a balanced 
rudder, a semi-circular fixed tail plane, and a single 
elevator. There is no external wiring or cross- 
bracing in the tail. The fixed tail planes have a 
tubular framework, and are convex on both surfaces. 
The rear spar of these planes is carried in two built-up 
welded steel brackets—Fig. 18—forming the end of 
the fuselage. The front spar is a little in rear of the 
leading edge, and is bolted in one of four positions, as 
shown in Fig. 21, to built-up steel brackets attached 
one to the hindmost bulkhead and the other to the 
small vertical strut between the longerons in front of 
this bulkhead. The fin and rudder are illustrated in 
Fig. 16. The fin is curved in section and has a 
rounded leading edge. The ribs are each formed of 
two thin steel tubes welded as shown in Fig. 14, to 
the leading spar, and taken back to the rudder post 
at a slight angle to each other. The ribs have thus 
the thickness of a single tube only at the trailing 
edge. Each rib is reinforced by diagonal tubes. 
The leading edge of the fin is formed of thin three-ply 
wood, supported, as shown in Fig. 14, by a light 
wooden framework. 

Ailerons.—The ailerons are operated in a way 
different from that found on any other German 
machine. Their front spars are hinged to the rear 
wing spars, and are united by the joint shown in 
Fig. 22, to a tubular shaft which extends inwards 
until it is directly over the side of the fuselage. At 
this end the extension shaft is provided with a crank 
which is connected by a vertical steel rod with the 
pilot’s control stick. As shown in Fig. 4, the exten- 
sion shaft is broken and flanged at the point where it 
passes into the non-detachable portion of the wings. 

Control.—The control stick—Fig. 20—is fitted with 
a locking device for the elevator motion, consisting 
of a light telescopic tube arranged diagonally and 
provided with a clamping handle. At its lower end 
the control stick has a right-angled extension, which 
is pivoted on a cross bar running between the crank 
levers for the elevators. The end of the control stick 
is in line with the axis on which these crank levers 
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pivot. At its foot the control stick also carries a 
cross piece which is coupled up through universal 
links to the vertical rods descending from the aileron 
extension shaft cranks. The operation of the ailerons 
is thus effected directly without the use of cables or 
pulleys. At the head of the control stick triggers are 
provided for working two fixed guns. Only one such 
gun was found in the machine captured. The rudder 
is controlled by a built-up foot-bar pivoting on a pin 
which passes through a bar extending across the 
fuselage longerons. The pivot pin carries a large 
grooved pulley below the fixed cross bar, and round 
this pulley the wires to the rudder are led. 

U ndercarriage.—The underearriage consists of two 
pairs of steel struts pinned at the top ends to brackets 
on the fuselage, and welded together at the lower ends 
as shown in Fig. 15. The two pairs of vees are 
connected at their lowest points by a horizontal tic 
rod, the sockets of which, as shown in Fig. 15, are 
slotted for the reception of the turnbuckles of the 
eross-bracing wires. The axle carries two 760 mi. 
wheels, and is supported on shock absorbers of triple 
steel coil springs. 

Tail Skie.—The tail skid—Fig. 23—is of ash, and 
carries a light built-up sheet steel shoe. The forward 
end passes inside the fuselage, and is there fitted with 
the usual shock absorber, which in this case is fastened 
to the rearmost bulkhead—Fig. 12. The skid is 
pivoted on an extension of the rudder post, and can 
swing slightly from side to side, although it is not 
actually steerable. Above the shoe of the skid is 
a second steel shoe rigidly supported by three steel 
tubes. This device prevents the elevator cranks 
from striking the ground, even though in landing the 
tail skid shock absorber is extended to its limit. 

Enagine.—The engine is described in the official 
report as “a high compression 160 horse-power 
Mercédés, commonly known as 180 horse-power.” 
It is mounted on wooden bearers supported directly 
on bulkheads in the front part of the fuselage. 

The main petrol supply is carried in a tank of 
24 gallons capacity placed under the pilot’s seat. 
The petrol is fed to the carburetters by air pressure 
in the usual way. An auxiliary petrol tank holding 
eight gallons is let into the upper surface of the centre 
section of the top plane, and can be filled from the 
main tank by means of a semi-rotary hand pump. 
A small tank fitted at the side of the engine has a 
capacity for five gallons of oil. 

The radiator, as is now becoming usual in many 
German aeroplanes, is also let into the upper surface 
of the centre section. It is fitted with a small 
subsidiary water tank—Fig. 24—provided with a 
trumpet nozzle pointing forward, presumably to 
maintain a head on the water when in flight. The 
radiator shutter is a panel of sheet steel sliding on 
rails fixed to the underside of the centre section. It 
is retained in one position or another, partly by the 
friction between it and the rails and partly by the 
lift exercised on it when the machine is in flight. 

The propeller has a diameter of 2.4 metres, and a 
pitch of 2 metres. It is formed of eight laminations, 
of which the 3rd, 5th and 7th are of mahogany, and 
the rest of ash. 

Wireless.—The machine is wired internally to 
increase its capacity for wireless. Accommodation 
for the aerial and its spool is provided in the observer's 
cockpit. The wireless dynamo also provides current 
for heating the pilot’s and observer’s clothing. It is 
driven direct from a pulley on the engine, and is 
carried on a bracket fixed to the left-hand engine 
bearer. The dynamo, when fitted—it is not fitted 
unless actually required—projects outside the fuselage, 
and is enclosed in a bulbous stream-line fairing. 
When it is not fitted this fairing is removed, and a 
flat panel put in its place. The bracket carrying the 
dynamo is hinged at its upper edge, and is provided 
with a clamping device at its lower edge; by this 
means the tension of the driving belt can be adjusted. 

Armament.—A notable feature of the machine is the 
arrangement of the ring carrying the movable gun. 
This ring is not, as is usual, incorporated in the fuselage 
but is supported from its top surface by stream-line 
steel struts. At the front the struts consist of two 
steel tubes attached to the upper fuselage longerons 
and converging to a vee. At the rear the supports 
take the form shown in Fig. 25. Both portions of the 
gun ring are made of wood covered with doped fabric. 
The gun ring in general is stated to be much lighter 
and far better in its construction than the usual 
German gun mounting. 

Miscellaneous.—A level indicator of the design 
shown in Fig. 17 is fitted on the dashboard. This 
device consists of a circular window, the lower half 
of which is occupied by a fixed metal shield. Behind 
this shield is a circular disc operated by a pendulum 
and painted dark over its upper half and white over 
its lower. If the machine side-slips, a white sector 
appears against a dark background. We follow the 
official report in speaking of this device as a level 
indicator. It is obvious, however, that it is really 
a side-slip indicator and cannot be relied upon to 
indicate the level of the machine during a turn. 

The fabric employed is of the usual quality found 
on the better class of German aeroplanes. It is dyed 
with camouflage colours applied in polygons, and for 
some reason which is not clear is fixed with the warp 
and weft at an angle of 45 deg. to the spars. (The body 
work and the centre section of the upper plane are 
coloured in indefinite areas with yellow, dark and.light 
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greens, brown, purple, and light blue. The underside 
of the fuselage is coloured yellow throughout. 

A bracket for a camera having a focal length of 
one metre or more is provided on the floor of the 
observer's part of the cockpit, with a sliding trap door 
beneath it. The observer’s seat is placed very low, 
so low in fact that when he is sitting down the 
observer is well below the top of the fuselage, and is 
completely hidden from view. The pilot’s seat is 
adjustable in the fore-and-aft direction. The compass 
is fitted in a circular box near the root of the left-hand 
wing, where it is immediately under the pilot’s view. 





Radiatpr Radiater Shutter 


Pilots Seat 


i A 


- 4 Gunners Seat 


THE ENGINEER 





Ocr. 11, 1918 





wages were made for the completion of the unexpired 
terms of their apprenticeships. On the one hand em- 
ployers could hardly be expected to offer men’s wages to 
these elderly apprentices whilst completing training. On 
the other hand, the young men in question could not be 
expected to finish their terms on boys’ wages. Yet it 
was essential that these partly trained young men should 
become the fully trained workmen their parents originally 
intended them to become. An outline may now be given 
of the progress that is being made towards a solution of 
this soldier-apprentice problem. 

The Ministries of Reconstruction and Labour directed a 
sub-committee of a kindred Department to make inquiries 
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civil life under the age of twenty-one shall serve until the 
reach the age of twenty-one at apprentices’ wages, which 
would be due in the ordinary way at the age at which the 
return ; where the demobilised man has attained the age of 
twenty-one, and has, owing to his military service, misseq 
not less than two years of the term of his apprenticeship 
he shall serve a further two years, during the first of which 
he shall receive 2d. per hour less than the standard rate for 
journeymen ; where the period missed is less than two 
years he shall serve the remaining part of the first year at 
2d. under the standard, and the remaining year at 1q, 
below the standard. 


In the shipbuilding, engineering, and allied trades there 
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The following is a schedule of the principal parts of 
the machine and their weights :— 


Schedule of Principal Weights. 


Total weight - 2532 Ib. 
Ib. oz. 
Upper wing, complete with aileron, aileron rod, drag 
bracing, and strut attachments, but without lift 
bracing wires and fabric i aes ae “ow tent ee & 
Lower wing, as above —no aileron fitted 52 8 
Aileron complete, without fabric ms 712 
Aileron bar, with flange .. .. .. 40 
Interplane strut, front, without bolts 3.3 
» » Tear, * * ee ae 3 14 
Centre section, complete,with radiator and gravity tank, 
aileron control crank, and bracing wires .. ee FS 
Fixed tai! plane—each—with fabric .. .. .. .. 7 8 
Rudder, complete, with fabric it Phe me! Mosk 7 8 
Elevator, complete, with hinge clips and fabric .. .. 12 0 
Fin, complete, with fabric er ee 9 6 
V-centre section strut ee na 27 
Straight centre section strut .. .. .. .. «.. «-. 3 23 
Undercarriage, complete, with struts and bracing, 
wheels, tires, and shock absorbers .. .. .. .. 102 0 
Shock absorber—multiple coil spring type—each x 4 6 
Axle, with shock absorber bobbins and caps Pe | e 
Wheel, with tire Se ee ei SK ee da 
i hee ot on cig RN Re 5 eS en 8 12 
Wings, leading spar, perfootrun .. ~.. .. .. .. Oe 
Wings, trailing spar, perfootrun .. .. .. .. «. 0 143 








THE SOLDIER APPRENTICE PROBLEM. 


REFERENCE was recently made in these columns to the 
problem of the apprentices who had interrupted their 
training for the period of the war. It was pointed out 
that, although provision was being made for those who 
were partly disabled upon their return to civil life, no 
scheme had as yet been adopted for those who would come 
back fit and able for their ordinary work, but who, by 
reason of being on military service for a few years, would 
be grown men, well on in their twenties, but only partly 
trained apprentices. It was pointed out that there would 
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into the question of the future of those apprentices who had 
interrupted their training to take up military service. 
Leading employers and labour m2n have been canvassed, 
and a variety of interesting opinions gathered. There is 
general agreement on the fundamentals that these young 
men should not be permitted to drift to unskilled jobs 
through lack of living wages during the periods necessary 
for the completion of their industrial training ; that the 
whole cost of the difference between ordinary apprentices’ 
pay and the wages necessary to induce the young men to 
finish training should not be a charge on the employers ; 
and that the unexpired periods of the apprenticeships 
might be reduced in view of the advanced ages of the 
apprentices in question.. But on other points in the pro- 
blem there is much divergence of opinion. It is clear that 
the whole question needs tackling with vigour and broed- 
mindedness. 

Broadly and generally it is agreed that necessary induce- 
ments be afforded for the returned soldier-apprentices to 
finish their training ; that they be not put to unskilled or 
repetition work, because this is more immediately remu- 
nerative than ordinary training ; that a living wage be paid 
during the completion of the unexpired terms ; that in no 
case should less than 30s. per week be paid ; and that as the 
young men affected will be adults the unexpired periods 
may be shortened—say, two years being sufficient to 
finish the training of an apprentice who had three years 
to go when he enlisted. But on questions relating to the 
exact rates of pay, the need of technical education, how 
far the State should assist with wages or other inducements 
and facilities, there seems little agreement yet. 

In the English building trades a draft agreement was 
drawn up several months ago. It is to the effect that the 
minimum for apprentices over twenty-one years of age be 
equal to that paid the labourers in the trade, and that the 
rates be so graded that in the last year of apprenticeship 
the wage be not more than 2d. per hour below that for a 
journeyman. But not only is the plumbers’ section of the 
trade unwilling to agree to these terms, but the entire 
building trade in Scotland objects, declaring inability to 
meet the whole of the cost without State aid. The English 
master plumbers say thay are willing to share the cost with 
the State, but cannot stand the whole of it. Against this 
the Painters’ and Decorators’ Joint Council approved the 





be a danger of these partly trained young men drifting to 
unskilled occupations if no special provision regarding 
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seem to be two or three main opinions. The shipbuilding 
branch of industry is said to favour a policy independent 
of State assistance or interference. The trade is ready to 
undertake full responsibility for the adequate training and 
payment of the soldier-apprentices, the terms to be settled 
by a joint committee of employers and workmen. On the 
other hand, the engineering section favours State help. It 
is feared that without it the smaller firms, at any rate, 
may put the returned young men on repetition work, and 
so sacrifice skill to output, if they are required to pay any- 
thing like men’s wages to partly trained apprentices. In 
the electrical trades there is little immediate prospect of 
agreement, the Scottish Association maintaining that the 
question of cost is solely one for the Government. But 
the iron and steel manufacturing trades declare that no 
great difficulty is likely to arise in connection with arrang- 
ing suitable terms to induce the returned apprentices to 
finish their unexpired periods of training. In the precious 
metal trades it 1s said that difficulties are likely to arise 
owing to changes of working effected during the war. 
Employers and employed agree that some State assistance 
will be needed if justice is to be done the ex-service appren- 
tices. In the textile trades both sides agree that few cases 
of difficulty will arise. The industry can look after itself. 
From the clothing trades the report is similar. But the 
printing and allied trades express the opposite opinion. 
They expect considerable difficulties with the returned 
apprentices. Employers will be glad enough to have the 
young men back, but it is not thought that in many cases 
the necessarily attractive wages can be offered without 
State aid. The trade generally has been badly hit by the 
war. Employers will be willing to pay some increase over 
ordinary apprentice rates, but will be unable to offer 
sufficient to meet the case adequately. The woodworking 
and kindred trades report similarly. Clearly it is the duty 
of the State to take up the whole matter comprehensively, 
and give a clear lead, and, where necessary, a suitable 
guarantee, to the nation’s industries. 








Ow1nG to the coal scarcity, the Glasgow and South- 
Western Railway Company has curtailed considerably its 
passenger train service as from the Ist inst. 


we mw ae enceems ot 


_ 


—_* 


oa bon On ak 


ee ee 








Ocr. 11, 1918 


THE ENGINEER 


305 





a 


CONTROLLING THE FREIGHT TRAFFIC, 
NORTH-EASTERN RAILWAY. 


THe North-Eastern Railway Company is now carrying 
on its main line 100 per cent. more freight traffic than in 
its previous best year, and on the Newcastle-Carlisle 
line 80 per cent. more traffic. The bulk of this traffic 
has to pass through the Newcastle area and has added 
considerably to the difficulties experienced in getting trains 
through the Tyneside region. There is not only the large 
number of lines, with accompanying junctions and crossing -, 
in Newcastle station, but a vast north and south traffic, 
and, in particular, across the High Level and King Edward 
pridges. These trains have to cross the path of, and be 
themselves crossed by, traffic exchanged between the busy 
areas to the east and to the west of the main line. A 
reference to a map will reveal how important these areas 
are, even in peace time, and when it is remembered that the 
traffic along the main line to-day is twice as much as it 
was before the war, it will be grasped that the density to- 
day is remarkable. Added to this there are the new 
arrangements of the Coal Controller, which, e.g., require 
the Cumberland and Furness areas to receive their outside 
supply of coal from Northumberland and Durham, This 
has greatly increased the traffic over the Newcastle- 
Carlisle branch, and in part accounts for the increase of 
80 per cent. referred to abvve. 

In view of the greatly increased traffic and, of equal conse- 
quence, of the greater importance of the traffic, the officers 
of the North-Eastern Railway decided to install a traffic 
control office for the Tyneside area in Newcastle Central 
station, and it was opened last December. The area con- 
trolled is shown on the map herewith reproduced—Fig. 1. 
It extends south to Ouston Junction, 7 miles; north to 
Benton Bank Top, 4 miles; and westwards to Blaydon, 
4 miles. Whilst, geographically, this is a small area, it 
contains 59 reporting posts and has 151 call places. 

Tne adoption of traffic control has for its object the 
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Fig. 1—CONTROLLED AREA 


provision of a centre, whence all movements may be 
directed, and whither those concerned in train operations 
may turn for advice ; the main purposes aimed at being 
(a) the prompt working of trains; (b) the best use of 
engine power and of enginemen and goods guards; (c) 
the avoidance of excessive overtime ; and (d) the regular 
supply of wagons to stations and traders. To these 
advantages must be added that of having an authority 
which can regulate all traffic in the event of an accident 
or any unusual movement. Passenger trains are not, 
usually, subject to the control, and this is the case at 
Newcastle. 

Fig. 2 shows the interior of the control room, whilst 
the diagram seen therein indicates the lines within the 
Tyneside control area. Owing to the necessity of limiting 
the depth of the board the lines, as will have been observed, 
are out of geographical relation to each other. A clearer 
idea of what is represented on the board may be gathered 
from Fig. 3, which shows Newcastle station and the 
approaches thereto only. 

_ As has already been said, there are 59 reporting posts 
in the area. Of these, ten are signal-boxes, which report 
to the control office all movements of trains other than 
passenger trains. These boxes are shown on the diagram 
by a red filled-in circle. High Street and Manors boxes, 
on the right of the larger scale illustration, are such boxes. 
All other signal-boxes have a thin-lined circle, whilst those 
boxes which have a special ringing key—referred to later— 
for calling up the control office, have the letter K within 
the circle. All call offices, other,than signal-boxes, have 
a thick-lined circle. Not all the signal-boxes report the 
same class of movements; some relate to trains in all 
directions, some to down trains, others to up trains, 
whilst yet others report movements to and from branch 
lines. Some of the call places are outside the area. 
Tweedmouth, on the north, for instance, reports all booked 
and special trains for Heaton and beyond; Stockton, 
Middlesbrough, West Hartlepool and Ferryhill, as repre- 
senting the Teesside traffic, report all trains for north and 
went of the Tyne; Darlington, York; Leeds; Hull; Milford, 








and Normanton, on the south, report all trains for Low 
Fell and north and west of the Tyne, whilst Carlisle, on 
the west, reports all trains for Blaydon and beyond. The 
other call places are freight and passenger stations, 
engine-sheds, &c. Altogether there are 15] call places. 
Each reporting place, inside and outside the area, is 
represented on the board by a clip ; on the upper left are 
the clips for Carlisle and Hexham respectively, and lower 
down are those for Hull, York, Leeds, &c., to the south of 


i —— 


Fig. 2—N.E.R. CONTROL 


the area, and each train is represented by a card. When 
a train is originated the station or engine shed of origin 
telephones the Newcastle control (a) the engine number, 
its shed and its class; (6) the time the trainmen signed on 
duty; (c) the train number as shown in the working time- 
table—if a special, it is marked “special”; (d) where 
from ; (€) where to, and (f) the number of wagons. This 
information is entered onacard. As soon, also, asa train 
is arranged a card is made out, the engine number, time 


the cards to indicate that the train carries special traffic 
or, for some other reason, needs special attention; a 
small green clip signifies that special instructions are to be 
given to the trainmen on their arrival at their destination, 
which instructions are usually written on the back of the 
card. No card must be removed from the board until the 
train has passed out of the area or, if the train be disposed 
of within the area, until its engine has reached the shed. 











When an engine from a shed outside the area is being 





ROOM AT NEWCASTLE 


stabled at a shed in the area, its card must be left in the 
clip for the latter shed, but the “‘ signed on ” entry for the 
previous trip must be crossed out. Similarly, when an 
engine belonging to the area is stabled at a shed outside 
the area, its card must remain in the clip for that shed. 
It is thus always on record where extra locomotive power 
is available. Furthermore, a record is kept on suitable 
forms in front of the controller of the enginemen and guards 
from outside the area who are taking rest within the area ; 














Fig. 3—CONTROL DIAGRAM OF NEWCASTLE STATION, ETC. 


men signed on and number of wagons being added after- 
wards. As the train progresses, é.g., aS a train from 
Normanton passes Milford, York and Darlington, the 
card is moved to the respective clips for those stations. 
As the number of wagons is changed the record on the card 
is altered. There are five classes of tickets: White for 
booked, i.e., ordinary freight trains ; white, with a diagonal 
red stripe, for special freight trains; blue for mineral 
trains ; pink for Admiralty coal ; and yellow for pilot loads. 
Srriall red caps are provided for slipping on to the head of 





work for these men has to be found, but not until each man 
has been off duty for nine hours. 

No special freight train is allowed to leave any station, 
outside the area, that will terminate or pass through the 
area, until the Newcastle control office has been consulted 
and has given its consent. When such consent is given 
a card is suitably made out and placed in the clip for the 
originating station. No yatd within the area, no matter 
how important, is allowed to arrange for a special; the 
circumstances must be reported to the eofittol officer 
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twice as numerous. Such figures do not show any marked pre- 


who will make the arrangements. He will then advise 
the line, as he will of all specials Coming from outside 
the area. No special must be sent to a station outside 
the area without the consent of that station. The control 
office is responsible for the proper supply of wagons to 
Stations, sidings, collieries, works, &c., and for loaded 
and empty wagons being worked away. These duties 
ensure that locomotive power and trainmen are fully 
and suitably employed; that the wagon supply corre- 
sponds to the needs, and that the traffic is promptly worked 
to end from destination. 

There are three controllers always on duty—a chief 
controller, who sits in the middle, and two assistant 
controllers. The assistant controller on the left has, as 
his particular duty, the supply, relief and lodging of engine- 
men and guards and the supply of locomotive power. 
Each man has a telephone and switchboard, and there is, 
in addition, a Post-office telephone seen on the extreme 
left. There are twelve telephone circuits; eleven are 
omnibus circuits and the twelfth is a direct wire to the 
Neweastle Central yard foreman’s office. In addition, 
there is telephonic communication from Carlisle, Tweed- 
mouth and Blyth respectively, by phonopores superimposed 
on the speaking telegraph circuits. Switchboard No. 1, 
on the left, takes circuits Nos. 1, 2, 3 and 4, and the two 
other boards take circuits Nos. 3 to 12 inclusive. No. 1 
can, however, when switched through, be joined on to any 
of the other lines, and Nos. 2 and 3 can similarly be joined 
on to Nos. 1 and 2 circuits. 

The main feature of the Newcastle traffic control office 
is the system of telephones used. Had normal times 
prevailed and materials and labour been less scarce. it 
is possible that separate telephone instruments and wires 
would, in order to ensure the most perfect system possible, 
have been installed. This was not, of course, practicable, 
and the best had to be made of existing conditions. The 
trouble to be immediately faced was that, on omnibus 
circuits, the telephone bell rings in every instrument 
on that circuit. To put the control office on twelve such 
circuits was unthinkable, and therein lay the problem. 
It was, however, overcome by the North-Eastern Railway 
Telegraph Department. The staff of Mr. C. H. Ellison, the 
telegraph superintendent, met the difficulty by providing 
each calling post with a special ringing key in the telephone 
instrument. This key when actuated, reversed, by means 
of a polarised relay, the current so that no other telephone 
on the omnibus circuit, except that in the control office, 
was affected. This action caused a shutter in the switch- 
board to drop, and on the control officer inserting his 
plug in the board he was joined up and could receive 
and send communications. When the officer desire; 
to speak to a station he inserts his plug in the 
switch for the circuit shown on the directory in front 
of him and gives the prescribed number of rings. In order 
that the station may know that the call is from the 
controller and must, therefore,’receive prompt attention, 
his calls are given twice in succession with a brief pause 
between. This arrangement is not only effective, but has 
saved a large expenditure on instruments and wires. 

We are indebted to Major H. A. Watson, C.B.E., general 
superintendent, North-Eastern Railway, for an oppor- 
tunity of seeing this interesting installation, and to Mr. 
Ellison for details of the telephonic arrangements. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ANNEALED VERSUS WROUGHT IRON CASTINGS. 


Str,—Usually time is an important point in regard to iron 
castings, and where it is possible to get castings ready for use as 
soon as cold from the mould such show considerable advantages 
over those which take from two to ten weeks to deliver, always, 
of course, assuming that either form equally answers the purpose 
in regard to strength and malleability. 

The ordinary malleable casting can only be delivered in the 
lightest forms in about a week or ten days, and then only when 
the order is large enough to enable an annealing furnace to be 
charged with articles of about the same thickness; but in 
general practice it will be found that it takes about six weeks to 
deliver on fairly large orders, and longer for small orders. The 
reason is not difficult to find when it is considered that it takes 
from three days upwards to secure the changes in the metal 
which take place in the furnace, and that gradual heating and 
cooling are at the two ends of the process, both heating and 
cooling taking days to accomplish. Besides this it has to be 
considered that approximately all castings to be annealed at one 
time must be of the same bulk or thickness, and that it costs as 
much to deal with a partially filled furnace as with one fully 
charged ; it is easily understandable that the malleable founder 
tries to get full charges, and this causes delay in many instances. 

Against the delays with ordinary malleable iron we get in 
wrought iron castings a promptness which can only be held 
back wilfully in the foundry or pattern shop, as the patterns 
and methods of moulding are the same, while both methods of 
producing malleable castings being with metal melted in crucibles 
there is no great difference, except that wrought iron requires a 
much higher temperature than cast, and that certain precautions 
have to be taken in regard to carbon content, as on this the 
success of the wrought iron castings depends. Necessarily the 
erucible furnaces must be built so that the heat required can be 
produced, as it is not often that a brass furnace will melt even 
steel, leaving out wrought iron entirely, and usually it is well to 
employ forced draught in large volume, but at low pressure— 
some 2}in. to 3in.—to enable the fuel to be used at the highest 
stage of combustion, not longer than an average of two hours 
being desirable for melting a 75 lb. charge of metal in a barrel- 
shaped crucible, but usually four-pot furnaces will be found 
most economical where there is sufficient work to keep them 
employed, and the longer you can keep melting the cheaper it 
becomes, until the minimum is reached. 

Clay crucibles must be used, which generally means that a 
fresh set must be started each day, as very rarely will clay pots 
cool off and re-heat without breaking. Clay-lined plumbago 
erucibles are safer, of course, but their expense is scarcely 
warranted where there is a careful man in charge of the furnaces, 
as half a dozen melts should be got on the average from good clay 
pots. Stands should be used in the furnaces, and, of course, the 
crucibles must be covered, because at certain tempergtures iron 
absorbs carbon rapidly, and as far as possible this has to be 





prevented. The covers should be luted on with some material 
which will not burn hard or frit, and they must be removable 
while the crucibles are still in the fire, or trouble will be caused 
when the ferro-aluminium or other deoxidant has to be added, 

In working, perfectly dry clay crucibles are filled with the 
required weight of wrought iron in small enough pieces to pack 
closely, and while preferably the best Swedish bar should be 
selected, there is no reason why good boiler plate and similar 
irens should not be used, although the test bars from these 
would probably not bend so far as those made from the Swedish 
material, After being filled the crucibles should have the 
covers luted on, and when in the furnace melting should be done 
as rapidly as possible. When melted the metal should be 
treated with a high grade ferro-aluminium, from 0.12 per cent. 
to 0.25 per cent. of aluminium being needed, according to the 
condition of the metal, this. in most cases, removing any carbon 
likely to cause trouble. When the reaction ceases the crucibles 
should be lifted from the ‘ire, carefully skimmed and poured, 
and after the castings have cooled in the moulds they should 
give as good mechanical tests as the ordinary annealed malleable 
castings give 

It must, however, be remembered that 
absolutely necessary, as other reagents can be used to give the 
same result, and, personally, I have used with good results such 
things as nitrate of soda and the like, but their application is 
somewhat dangerous to the operator. Most metallurgical 
chemists will suggest what to use if asked, and at this stage 
persons dealing with this class of casting should keep an open 
mind. 

The cost of wrought iron castings should not be greater than 
that of annealed malleable castirg;, for although the cost cf 
melting is higher there need be no subsequent annealing to pay 
for, this, of course, reducing the total cost considerably. Where 
the wrought iron castings have to be secured from outside 
sources, almost any foundry making steel castings could produce 
them, but where there is a foundry on the premises they should 
form a home production. 

Wrought iron castings can be forged and otherwise worked 
hot in the smithy in the same way as steel, but they will not 
weld except by acetylene or other fusion welding processes ; but 
the wrought iron castings braze quite readily owing to their 
freedom from carbon. 

Given a free mind in regard to the matter, anyone having 
melting facilities can make tough malleable castings from 
wrought iron, but it should always be remembered that to be 
successful the absence of carbon in the metal is an essential 
condition; but the polishing of the moulds with powdered 
graphite does not appear to affect the cast:ng: other than to give 
them a good surface. The writer has no personal ends to serve 
in drawing some little attention to the class of casting dealt 
with, but has some little hope that users of malleable castings 
will look inte the matter, particularly where they have the facili- 
ties for melting metal at a fairly high temperature. 

Wa ter J. May. 


aluminium is not 


Kir gston-on-Thames, October 7th. 


THREE-CYLINDER LOCOMOTIVES. 


Srm,—I herd not inten “ed troubling you further, but since last 
writing I have had an unexpected opportunity of referring to the 
context to certain remarks of M. Demoulin, in his treatise on the 
locomotive, from which you quoted on September 27th, as 
showing the unimportance of cylinder incline. I find that M. 
Demoulin’s preceding remarks give an entirely different com- 
plexion to the concluding paragraph as quoted by you ; as I 
suspected, they actually support my contention, and I must ask 
you in fairness to publish the whole passage, which may be 
roughly translated as follows :-- 

‘* The cylinders of locomotives should be as far as possible 
placed horizontally, their inclination giving rise, under the action 
of steam and inertia (sic) to a vertical component which tends 
alternately to lift the front end and to impart to the engine a 
pronounced galloping movement. There are, however, cases 
whe the incline cannot be avoided ; as, for example, in engines 
with outside cylinders and a bogie, having driving wheels of 
small diameter, and cylinders placed between the wheels 
of the truck, or in locomotives with inside cylinders 
having the leading wheels coupled. and consequently of the same 
diameter as the driving wheels. One must then incline the axis 
of the cylinders to the horizontal sufficiently to allow of the 
piston-rod (sic) passing above the axle in question.” 

M. Demoulin concludes with the paragraph quoted by you on 
September 27th. 

Tt may be observed that as regards the outside cylinders in the 
case of the new G.N.R. engine, there does not exist the reason 
mentioned by M. Demoulin as necessitating an incline. It is 
no doubt correct to say that such incline as might be necessary 
to clear the wheels of a four-wheeled bogie would be “‘ so slight 
in general” as to have no serious ill effects. In the case of 
inside cylinders a much greater incline is usvally necessary, but 
the position of the cylinders themselves, nearer the centre line 
of the engine and between the wheels, obviously reduces con- 
siderably the disturbances and the resulting increases to the 
loads on the driving wheels, so that we may also agree with M. 
Demoulin that in the majority of engines having inside cylinders 
the inclination is not sufficient to cause serious inconvenience. 

We are, however, dealing with outside cylinders, and your 
extract from M. Demoulin’s remarks, as applied to the mew 
G.N.R. engine, seems to me to amount, if not to a “‘ suggestio 
falsi,” at least to a “* suppressio veri.” I am content to leave 
judgment on this, as on the whole question, to your other readers, 

Loco, M.I.M.E. 


October 8th. 


PATENT LAW REFORM. 


S1r,—I perceive that Mr. Keith keeps hammering away at the 
reform of our patent laws, but that he fails to excite the interest 
of any of your readers ; from which one may opine that engineers 
as a whole are not so discontented with the laws as Mr. Keith is. 

Mr. Keith and other reformers present the American system as 
almost a paragon, and I believe they hold the view that the 
excellence of these laws has encouraged useful invention in the 
United States. They ask us, for example, to contrast the 
average number of patents taken out annually in Great Britain 
—let us say 18,000—with the 40,000 or so in the United States, 
but they never seem to bother about the relative populations ot 
the two countries. In the United Kingdom in 1914 there were, 
according to Whitaker, about 46 million souls, and in the United 
States probably about 83 million white people. Now 46: 83 
as 1: 1.85 and 18:40 as 1:2.2. Or, put into words, whilst 
the white population of the United States is not quite twice that 
of the United Kingdom, her patentees are rather more than 





ponderance in favour of the American system, and whilst they 
would no doubt be further improved in American favour if the 
proportion of patents taken out by foreigners were excluded from 
estimates, the advantage would still probably remain relatively 
small, and would need further corrections due to differences of 
classification in the two countries, In this country, T believe, 
well over 40 per cent. of patents ere granted to foreigners, but 
I do not know what the American proportion may be, though it 
is probably a good deal smaller. 

But can the number of patents really be accepted as a criterion 
of the value of patent laws? Emphatically, no. One good 
invention—measured by the value it is to the world, not by the 
profit it brings to the inventor—is worth ten thousand of the 
** gadgets" and trifles that are invented—-save the word !—and 
patented in the United States. There is not a particle of evi. 
dence that the United Kingdom is any worse in this respect than 
America, and there is not a particle of evidence that really great 
inventions have ever been arrested by the British Patent Laws, 
or that they have been evoked or encouraged by the United 
States laws. Furthermore, I say without hesitation that 
thousands of patents which are granted in America and in this 
country ought never to be granted at all, and that if they have 
any effect it is rather bad than good, for they tend to restrain 
rather than to encourage progress by barring from general use 
arrangements of parts which ought to be common property, and 
by increasing the cost of commodities. 

I would far rather see the number of patents greatly reduced 
than see the number increased with no improvement in quality, 
but, on the contrary, with a further degredation of it which 
would certainly follow from the cheapening of patents, just as 
divorce has augmented in America from the increased facilities 
which are provided for obtaining it. 

Prior Lien. 


October 7th. 


THE LAWS OF HUMANITY. 


Sir,—I am pleased to see that a discussion of your interesting 
‘** Laws of Humanity ” has opened in your corre- 
spondence columns. I hope that you will continue dealing with 
this subject from time to time. My own personal experience 
of meeting labour in different capacities in all parts of the 
country convinces me that Labour will respond to an ample 
recognition on the part of the employers of the ‘* Laws of 
Humanity.” 

You probably know of a large shipbuilding firm in the North, 
the chairman of which, in the early days of the war, when the 
seriousness of the position was beginning to be realised, gave 
instructions that there was to be no interference with holidays, 
as they would be needed more than ever. I believe this action 
on his part has had very beneficial effects in these works. 

It is well known that many individual employers are paying 
greater attention to the laws of humanity in the conditions of 
their works, but it is difficult to get a committee of employers to 
discuss these questions, unless it is one formed ad hoc. A move- 
ment, good in itself, is often handicapped by an unfortunate 
title, and I think that the word ‘* Welfare,’’ though good in 
itself, has been misappropriated by those whose idea of ** wel- 
fare” partakes of fussy interference with the liberty of the 
subject. As there is now such a demand for a Ministry of Health, 
I am inclined to suggest the designation of ‘* Health Director.” 
and I think that in most industrial concerns of any size there 
should be one Director, who should have special charge of all 
questions affecting the health of the workers, and in the larger 
concerns a special Health Director might be appointed. 

8S. R. H. 


leader on the 


October 2nd. 


BRITISH RAILWAYS AND THE WAR. 


Srr,—In the interesting article ‘‘ British Railways Under War 
Conditions,’ appearing in your issue for September 27th, 1918, 
it is mentioned—referring to engine running arrangements—that 
**Some of these things may, considering the urgency of the 
question, be considered as minor details.” 

The greater part of the work reviewed comes under the 
control of locomotive, carriage ard wagon superintendents, 
trained through years of tradition and effort to the handling of 
such ‘‘ minor details,” the general public anc general traffic 
managers being only aware of the same through accidents or 
delays. It is mainly to the vigilance and fearless insistence on 
their authority being upheld on the part of our early chief 
mechanical engineers and locomotive superintendents that the 
comparative sefety of present-day travelling is due. 

HeEXxacon. 


October 5th. 


AIR RAID CASUALTIES, 


S1r,—The Committee on War Damage are about to present to 
the Government returns of casualties which have resulted from 
the enemy raids by aircraft and bombardment. The returns 
are from areas having a population of more than 1} millions. 
We shall be obliged if you will publish this letter, so that town 
elerks and clerks of urban and rural areas which have been 
attacked, and from which returns have not been received, may 
know that the returns should be sent to our hon. secretary, Mr. 
W. H. Southon, 40, Chancery-lane, London, W.C. 2. The 
particulars included in the returns are :—(1) Date of each 
attack ; (2) number killed ; (3) number wounded ; (4) estimated 
cost of making good damage to property. Information is also 
desired of cases where there were attacks and no material damage 
Mark H.Jupee, Chairman, 

Committee on War Damage. 


7, Pall Mall, S.W. 1, October 8th. 


done, 








Tue National Automobile Chamber of Commerce in 
America adopted some time ago resolutions voluntarily 
agreeing to curtail the production of private motorcars by 50 
percent. as from August Ist. The United States Government 
control of steel, leather, rubber, coal, &c., had already 
seriously diminished the output of pleasure cars, and the 
War Industries Board has now issued a warning stating 
that little, if any, of the materials required for the con- 
struction of private cars will be available after the needs 
of more essential industries have been met. Manufacturers 
of such cars are advised to devote their factories entirely 
to war work not later than January Ist next. 
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RAILWAY MATTERS. 


AcTING under medical advice, Sir George Armytage has 
retired from the position, held by him for thirty-one years, 
of chairman of the Lancashire and Yorkshire Railway. 
The Board of Directors has appointed Mr. E. B. Fielden, 
the deputy-chairman, to succeed Sir George as chairman. 


THERE are several hundred privately-owned passenger 
cars, many of them ‘ palaces on wheels,”’ on the railways 
of the United States: Where suitable for conversion to 
sleeping, parlour or ordinary cars, these vehicles are to be 
turned over to the Railroad Administration for alterations 
and public use. 

Tne charges made by railway companies for the hire of 
grain sacks has been increased, and is now $d. per sack 
per week, with a minimum hiring charge of 6d. The rebate 
of 10 per cent. on sacks hired, but not used, has been 
withdrawn. It would be interesting to know the origin 
of this service rendered by the railway companies to the 
public. 

Ir was reported to the Crewe Town Council last week 
that Mr. Charles J. Bowen Cooke, chief mechanical engi- 
neer of the London and North-Western Railway, had 
accepted the invitation to become Mayor of Crewe for the 
next municipal year. Mr. Cooke is not a’m*mber of the 
Council, but is qualified for the mayoralty. The invitation 
came from all parties. 


A TERRIBLE train disaster occurred at Malmo (Sweden) 
on the Ist instant, when the Stockholm main line train, 
with eight coaches, ran down a very high railway embank- 
mont which had been undermined by several weeks’ rain 
and had given way. Escaping gas set on fire the entire 
train. The number of victims is reported to be between 
100 and 200 dead, and about sixty injured. 

Wuitst the United States Railroad Administration 
would like to merge terminals in the large cities, and unify 
permanently some of the greater terminals, the Director- 
General has found it both impracticable and unfair to 
attempt to do so during a period of temporary Government 
control. Such consolidation will be for emergency war 
use, and be accomplished with as little financial outlay as 
possible, 

On July 17th a severe storm caused damage to the 
London and North-Western main line, near Shugborough 
Tunnel. Signalman Wright, of Colwich, seeing a man 
running towards his box, surmising that something was 
amiss, threw his signals to danger, and stopped an 
approaching train. For his commendable promptitude, 
Wright has recently been presented with a cheque by the 
directors. 

THE movement of grain in the United States started 
much earlier this year than last. In the ten days, July 15th 
to 25th, the railroads handled 40,044 cars, as compared 
with 24,533 cars during the same period a year ago. The 
north-western region did not do so well as the others, 
because the movement from that region did not start in 
volume so early, and because last year the railroads were 
still moving some of the previous year’s crop. 


NEGOTIATIONS between the Railway Clerks’ Association 
and the Railway Executive Committee have resulted in 
the latter agreeing to extend the terms of the improved 
supplementary war pay to all the clerical, supervisory, and 
administrative employees in the railway service whose 
incomes do not exceed £500 per annum. This means that 
the concessions obtained by the Association for clerks at 
stations are to be extended to those in the administrative 
offices. 

In this column of our issue of the 20th ult. reference 
was made to a proposed increase in the capacity of the 
locomotive building plants in the United States. At a 
meeting towards the end of August of the War Industries 
Board it was agreed that the American Locomotive Com- 
pany should build a new plant at St. Louis, the Baldwin 
Company build new shops on the firm’s land in East 
Chicago, whilst the Lima Locomotive Works would double 
their capacity on the present site. 

Tae Committee on Production has made the following 
award as to railway shopmen and women :—The men 
receive a further increase of 3s. 6d. a week, making their 
total war advances 23s. 6d. per week, plus a bonus of 124 
per cent. on their earnings. Having regard to the extent 
to which the bonus of 12} per cent. on earnings had been 
paid to almost all grades of workmen twenty-one years of 
age and over, and to the recent advance of 5s. a week to 
women in munition trades, the following increases are 
awarded :—Women, 5s.; girls under eighteen years of age, 
2s. 6d.; youths aged eighteen to twenty-one years, 4s.; and 
boys under eighteen, 2s. 


Tue Director-General of the United States Railroad 
Administration is determined to prevent the employment of 
women in railroad work in unsuitable places, and, at the 
same time, is equally insistent that women be used 
wherever they can properly be placed to release men for 
war work. ‘To this end he has authorised Mr. W. S. Carter, 
the director of the division of labour, to organise a women’s 
welfare section, to see that the conditions surrounding the 
employment of women are the best, and that new oppor- 
tunities for their utilisation be developed. Miss Pauline 
Goldmark has been appointed, as from August 29th, 
manager of the women’s welfare section, and her duties 
are to give consideration to conditions of employment of 
women on the railroads under Federal control. 


In this column of our issue of September 27th we men- 
tioned certain railway accidents of recent years, the anni- 
versary of which occurred during the month ot September. 
The present month of October sees the anniversary of four 
other such accidents. On October 15th, 1907, the north 
to west London and North-Western mail was derailed 
outside Shrewsbury station; eleven passengers, three 
postal sorters, and four servants being killed. Exactly 
six years later two passenger trains came into collision at 
St. James’ Station, Liverpool, Cheshire Lines; five 


passengers and one servant were killed. On October 
25th, 1913, two passenger trains collided during a fog at 
Waterloo Junction Station, South-Eastern and Chatham 
Railway ; two passengers were killed ; whilst on October 
26th, 1907, a similar collision, also in fog, and causing the 
death of three passengers, occurred at West Hampstead, 
on the Metropolitan Railway. 
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THe Commercial Motor says that an average lorry 
chassis has nearly 6000 drilled holes, an aeroplane 4000, 
a motor cycle 1100, and a torpedo 3500. 


NOTWITHSTANDING that the Government has decided to 
discontinue the issue of new gas permits for the present, 
there are about 320 vehicles in Manchester running on 
coal-gas. 

In the process of drilling for oil, which is taking place 
near Chesterfield in Derbyshire, it is hoped to discover 
oil at a depth of 4000ft., and the bore-holes will start 
at 15in. diameter, varying down to 4in. at the bottom. 


Ir is estimated that the 200,000,000 acres of arable 
land in Canada alone may ultimately require some 
10,000,000 tons of nitrates per annum to maintain their 
fertility, and this in itself would necessitate the ab- 
sorption of an appreciable portion of the whole hydraulic 
energy of the Dominion. 

THE following average charges rul? in Queensland for 
boring and boring only, in sinking an artesian well: For 
the first 1000ft., 16s. per foot ; 1000ft. to 1500ft., 17s. 6d.; 
1500ft. to 2000ft. 18s. 6d. ; 2000ft. to 2500ft., 19s. 6d. ; 
2500ft. to 3000ft., 208. 6d. These prices, of course, depend 
largely upon means which can be secured for the sinking 
and transportation facilities for the material. 


A NOVEL method of applying heat to moulds for using 
material rendered plastic by heat and for the parts of 
electrica) machinery is described in the « Proceedings ”’ of 
the American Society of Mechanical Enginezers. Instead 
of heating the mould by steam, as is usual itis heated by the 
electrical eddy currents produced by an alternating current. 
A diagram of the first application of this method and of 
the improved arrangement is given, showing the position 
of the electric coils. 

THE total number of bores for wells made by the Bombay 
Agricultural Department during the year 1916-17 for the 
whole of the Presidency was 159, and the percentage of 
success 84.09. Thirty-one machines were engaged during 
the season, with an average of five bores per machine per 
season. The total number of gallons tapped amount to 
242,120, or in other words 2081.2 gallons per bore per 
hour. The total depth bored forall machines was 8853ft., 
or 285ft. Zin. per machine. 


For making satisfactory autogenous welds the quality 
and purity of the added metal are of great importance, 
as it has not been found possible hitherto to recover any 
oxides from the iron welds. The iron melted by the 
burner is, therefore, more brittle than the rolled metal. 
Care must be taken, then, to work on added metal which 
is absolutely free from phosphorus, sulphur, carbon, 
slag, &c. The best metal to add is Swedish charcoal 
iron. Such added metal does not increase the cost of 
welding. The added metal is generally used in the form 
of wire or bar. 


In 1914 there were about 3,000,000 acres of woods in 
Britain, of which it is estimated half will disappear during 
the war, and the areas formerly occupied by them will 
ultimately be replanted. But this 1,500,000 acres is 
only a small part of the afforestation problem. There 
are some 16,750,000 acres of mountain and heath land in 
Great. Britain, giving but a small return per acre, from 
2s. 6d. down to a few pence. Of this there are at least 3 
to 5 million acres, says Nature, which might well be planted 
with trees, though the problem is beset with numerous 
technical difficulties apart from the question of compen- 
sation for the land taken. 


, 


In a recent communication to the “ Bulletin’ of the 
Société Internationale des Electriciens, Mr. A. Larnaude 
remarks that the present capacity of French glow-lamp 
factories amounts to 15-20 millions of lamps per annum, 
but this figure might be doubled in the near future. 
The tonnage required for the transport of materials 
needed in this industry is small, and ons ton of the ore 
will provide sufficient material for 3,000,000 lamps. 
An important element in the manufacture of gas-filled 
lamps has been the production of argon required for the 
smaller types. This gas is now being made in considerable 
quantity by the process of M. Claude. 


AN account of tests recently carried out by Mr. W. A. 
Hull, in the United States Bureau of Standards, and des- 
cribed before the recent convention of the American 
Concrete Institute, is of timely interest. The report deals 
largely with methods, but the conclusions covering tests 
on columns constructed with both gravel and stone aggre- 
gates are given. These show, in the main, that the lime- 
stone aggregate will withstand a high temperature much 
better than a gravel aggregate, though the tests also 
demonstrate that different samples of each give different 
results. The quantity and arrangement of the reinforce- 
ments also have an important influence. 


THE term “ Ghost’ in connection with optical instru- 
ments means simply the presence of a quantity of light 
within the field of view which does not go to form the 
image which the instrument is intended to produce. 
In the “‘ Transactions ”’ of the Optical Society, Mr. T. Smith, 
B.A., says this light may or may not form a definite 
image, and it may arise from objects within the proper 
field of view or it may come from a quite different direction. 
A second image of the proper view displaced slightly 
sideways in consequence of the incorrect working of prisms 
would be a ghost. On the other hand blurred images due to 
the presence of aberrations are not to be included. 


Ir is highly desirable that steel mill motors be 
standardised. The policy of buying the cheapest motor 
available for each addition to a steel mill equipment 
leads to a heterogeneous installation of motors, and a 
needlessly costly set of spares. There are at present 
about 1,000,000 small motors in the steel mill industry 
of the United States. For these about 500,000 armature 
changes will have to b2 made, and about 2,000,000 
complete sets of spares, will be used to keep the motors 
in service. This means about £1,600,000 worth of spare 
parts, which might be reduced to £400,000—for 500,000 
parts or less—hby standardising the motors. In a 
particular case 400 motors of assorted makes needed 
116 spares, whereas 400 similar motors needed only 
28 spares. Standardisation would reduce confusion 
and lead to better motors and cheaper production. 
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WotrFram mining has recently been renewed in Bohemia 
in mines which have long lain idle, notably at Zinnwald, 
which has already yielded 93,000 tons of ore. The output 
is almost exclusively sent to be worked up in Saxony. 


Tue establishment of a minimum wage for industries 
has been rejected by the American War Labour Board. 
This ends a long controversy over a question of vital 
interest both to employer and employee, says The Iron Age. 
Strong efforts have been made to induce the board to 
fix a minimum wage which would be applied generally 
throughout the country as a basis for the determination 
of labour claims. 


A wRITER in Indian Industries and Power states on 
excellent authority that a company is starting in India to 
manufacture petrol. Its object is to put up plants in 
different parts of the country to produce petrol from coal. 
The process is past the experimental stage and has been 
in constant use for some time past in England, both by 
private owners and Government departments, with a 
considerable amount of success. 


A NEW method of treating peat and forming’ it into 
briquettes has been invented by Mr. Samuel C. Davidson, 
Belfast. His method consists in putting back into the 
peat certain oils washed away from it by the weather, 
previously disintegrating it and mixing it with 15 per cent. 
of pitch dust. The paste thus formed is pressed into 
square blocks which burn well. The process is stated to be 
simple and comparatively cheap. Peat in Ireland is now 
approximately £2 10s. per ton. 


A LARGE deposit of graphite at Skaland, in Norway, and 
under the control of the Metallurgists A./S. of Bergen, has 
been prospected, and now proves to be sufficiently exten- 
sive to supply the Norwegian market for some years to 
come. Any desired quality of product can be made:from 
the crudest material up to one of 97 per cent. purity. 
Electrostatic separation is adopted. According to United 
States Commercial Reports it is proposed to erect a plant 
capable of meeting the home demand. 


AccorpinG to the Briickenbau, the production of hollow 
concrete bodies completely enclosed, which has hitherto 
only been possible within certain limits, is made easier 
by the new patent system of Stefan Rohm, of Munich, who 
proposes to enclose a block of ice of the required shape 
in concrete. Of course, small openings or channels would 
be left by means of which the thaw water could escape. 
In this way it is possible to produce not only small concrete 
bodies with hollow centres, but large ones as well. The 
process can also be applied to artificial stone. 


THE protection of wood from decay is a matter of great 
national importance. In our shallow and damp coal 
mines, where the air is warm and moist, wood-destroying 
fungi are often so abundant and so active that timber is 
rendered useless in a few weeks or months. In 1912 the 
value of the imports of pit timber into this country was 
nearly 4} millions sterling. An American investigator 
calculated that in the Unit | States, if 40 per cent. of the 
pitwood were treated with untiseptics, the annual saving 
in that country would be more than 50 million cubic feet 
of timber. 


A CORRESPONDENT of L’Auto, giving particulars of 
German transport vehicles captured during the recent 
Allied advance, says every vehicle has wooden tires, as 
no suitable substitute of an elastic nature has been dis- 
covered to counteract the rubber shortage. The tires on 
the front wheels are of the same section as the rubber tires 
usually fitted to French transport vehicles, but the rear 
tires are of a very flat section, Sin. to 10in. wide, and 4in. 
to Sin. thick. A detachable rim enables the wooed tire 
to be changed, an operation which should be fairly frequent. 
The treads are grooved to reduce slipping and promote 
a grip of the roads. 


A MARKED expansion is taking place in New Zealand in 
what may be termed town cold storage, as distinguished 
from the stores directly connected with the big meat and 
dairy produce export trades, says Ice and Cold Sterage. 
The enterprises now referred to are stores of moderate 
dimensions, undertaking the storage of fruit, eggs, fish, 
onions, and various other minor products. Ice is also 
produced by some of the concerns. Curiously enough, 
although cold storage on a large scale has been for so long 
a leading factor in the Dominion’s commerce, compara- 
tively little attention has been given to this local side of 
the business. There is still room for much development 
in this direction. 

Tue following particulars of tests of concrete vessels 
are given by ferro Concrete :—A 150-ton barge built 
about 1906 for the Italian navy was put to the 
severe test, before acceptance, of being driven against 
piling and then rammed by a steel towboat. During 
the flooding of a dock two pontoons on the 
Panama Canal broke loose from their moorings in 1917, 
and collided together, one of them afterwards striking 
a fender pile, 12in. in diameter, and breaking it in two. 
Neither of the pontoons sustained any serious injury, 
but the one which struck the fendering had an end timber 
sheered off and the anchor bolts securing it dragged through 
the concrete. A schooner built in 1899 for the North 
Atlantic coasting trade was once driven on the rocks off 
Cape Charles and got off uninjured. 


Care Town, after a long and animated debate, has been 
committed by the ratepayers to a definite scheme for 
providing an adequate supply of water. The choice lay 
between two alternatives, both at a considerable distance 
from the Cape Peninsula, the one providing a very much 
larger supply of rather better water, but the other, the 
Steenbras scheme, has been preferred as adequate and at 
the same time very much less costly and capable of being 
brought into operation in a much shorter time. That 
time will depend on the facilities allowed for shipping the 

ipes from England. The total cost allowed for is 
£850,000. Provision for the cost can be made as the 
money is needed. An outlay of nearly £250,000, in 
addition, is required for extending the electricity supply 
and for clearing away slums and building workmen’s 





dwellings. 
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DEATH. 


On the 7th October, at Abbotsbury, Hadley Wood, Wix11am 
Cracy May, Acting General Manager of the Great Eastern 
Railway, aged 48. 
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The State and Reconstruction. 


Wiru events on the battlefronts so moving that 
victory for the allied cause appears to be assured 
at no very distant date, the problems of peace 
begin to assume a threatening aspect. The longer 
the war lasts, the greater grows the gulf which 
separates vs from the industrial system of the 
year 1914, and the more difficult becomes the 
task, even if it were deemed worth while, of making 
the return journey. Yet if it is a hard, and as most 
people, including many labour leaders, will think, a 
foolish quest, to turn backwards, the path ahead 
contains many pitfalls, and no man may say exactly 
where it leads. At the same time, it is realised to be 
impossible to stand at the parting of the ways, dis- 
cussing the dangers of the road. In other words, the 
work of reconstruction must no longer be regarded as 
a subject for discussion, but a case for action. Until 
now, except for the formation of a few of the Whitley 
Industrial Councils, and the work of some trade 
organisations, little has been done. The peace for 
which we have fought, and are fighting, may, however, 
come in the end as suddenly as the war cloud burst 
in 1914, and we dare not be found unprepared for the 
change of load on the industrial machine which 
will then occur. A fairly accurate general idea 
can even now be formed as to the character of the 
new duty, and the heavy peak demands which will 
have to be met, and it is time that the task of 
modifying the design of the industrial machine to 
carry the load was taken seriously in hand. There 
are still some perhaps who imagine that the old 
machine stripped of the auxiliaries made necessary 
by war service will suffice for our needs, but the 
majority are convinced that considerable, and 
perhaps radical, changes in design are necessary. 
The real point now at issue turns on the modifications 
which will best meet the peace needs of industry, and 
how they can without further delay be embodied in 
a design which the majority will accept as a genuine 
attempt to solve the problem. 

The State, and Capital and Labour—to give names 
to interests which can be thus defined—must all 
engage in the work, but there is no class of the 
community which is unconcerned. It is hoped that 
the series of meetings arranged by the Industrial 
Reconstruction Council, the first of which was 
addressed by the President of the Board of Trade last 
week, and of which succeeding gatherings will 
provide opportunities for representatives of other 
State Departments, and employers and employed, to 
express their views, will show that a body of concrete 
opinion now exists, and that a forward move which 
will command general support may be made. Sir 
Albert Stanley, without formulating any clearly 
defined plan of State co-operation, indicated the lines 
of the new alliance between the State and industry 
which is to supersede the rigid despotism which is the 
war 76le of Government departments, and also 
indicated the character of the reforms, which, as an 
official drawn from the ranks of business men, he 
believes, should be undertaken by those engaged in 
industry. Realising that the end to be reached is a 
maximum productivity which would be associated 
with low manufacturing costs without reducing 
wages to a level which would breed discontent, 
Sir Albert Stanley presented the case for large scale 
production, division of manufacture, joint representa- 





tion in foreign markets, the adoption, wherever 
possible without setting up a bar to progress, of the 
principle of standardisation, the need of bringing 
science to the aid of industry to a greater extent than 
ever before, and above all the securing of complete 
co-operation between employers and employed in the’ 
pursuit of a common end. It will be said that these 
suggestions are not new. Nor are they; the novelty 
consists in having them propounded by the Minister 
whose department is concerned with trade and com- 
merce and of learning from him the part the State 
proposes to undertake in the work of reconstruction. 
In some directions, as Sir Albert Stanley reminded his 
audience, practical steps have been taken by the 
Government to assist the business world in its conduct 
of overseas trade. The changes in the character of 
our trade representatives abroad brought about by 
the reform of the consular service are all to the 
good, while the movement now in progress to develop 
the resources of the Empire, to assist manufacturers 
to secure supplies of raw materials, and to rid British 
industry of the old dependence on foreign sources of 
supply, is welcomed as a legitimate form of Govern- 
ment activity. The maintenance and development of 
“key ” industries is another task which the Govern- 
ment assigns to itself, and it is satisfactory to see that 
the need of devising special safeguards to prevent 
fostered branches of manufacture taking any unfair 
advantage of the protection extended to them is fully 
realised. There are other directions in which the 
lead can only be taken by Government. Sir Albert 
Stanley’s references to the transport problem are of 
more than ordinary interest, owing to his pre-war 
association with railway management. The system 
of unified railway operation will, apparently, be 
retained, and an attempt is to be made to include the 
inland waterways as an effective part of the transport 
system of the country. The same observation applies 
to road transport and to dock and harbour facilities. 
The restoration of the mercantile marine to its old 
supremacy, and the improvement of imperial transport, 
are also to be carried out with the co-operation of the 
State. Coal conservation, the reform of the electric 
supply system, and the utilisation of water powers are 
matters in connection with which early and practical 
steps are, it is understood, to be taken by the Board 
of Trade. These are the main directions which the 
new movement of State co-operation with industry 
is intended to follow, and it can hardly be doubted 
that there is scope here for much useful work. 

On the vexed question of Government control, the 
President of the Board of Trade gave assurance that 
it will not be exercised after the war, except in so far 
as such control may be necessary during the transition 
period, and that it will be limited to definite purposes. 
Much as any continuance of control will be resented by 


many of the interests—who have seen the grip of 


Government on industry tighten during the war 
period, and have realised by bitter experience the 
paralysing influence it can exert when wielded by 
inefficient hands—there can be no real objection to 
the modified control, in connection with supplies of 
food and the raw materials of industry, both for our 
own needs and those of our Allies, which Sir Albert 
Stanley claims to be necessary for at least a limited 
period. If the State did not exercise its authority in 
these matters, there would be a wild scramble to 
secure supplies—not only national, but international 
in character—which would lead to inequitable 
distribution, and breed discontent which might 
seriously restrict the restarting of essential industries, 
and lead to civil and industrial chaos in place of a 
reasoned scheme of reconstruction. 


The Industrial Development of Sweden. 


THE desire to be independent of the purchase of 
industrial products from abroad, in so far as national 
circumstances will permit, has become almost general 
since the outbreak of the war, and is, consequently, 
not limited to belligerent countries. Among the 
neutral nations which have recognised the inadvis- 
ability, if not the danger, of being dependent upon 
external sources of supply for certain commodities, 
and which are determined to emancipate themselves, 
as far as possible, in this respect, may be cited 
Holland, Norway and Sweden; but it is to the 
attitude of the last-mentioned in the matter of engi- 
neering manufactures, shipbuilding and chemicals 
that we wish to direct attention. But as the two 
former of these industries are based upon the iron 
ore industry, it is necessary to deal also with that 
industry. The total exports of iron ore in the 
last year of peace—1913—amounted to 6,440,000 
tons; in 1915 the quantity was 5,994,000 tons, 
and in the first nine months of 1917 the ton- 
nage was approximately 5,000,000, which showed 
no reduction as compared with ‘the equivalent 
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period in 1916. Before the war, the major 
quantity of the exports of ore was forwarded to 
Germany, and this practice has been continued 
during the course of hostilities, thus assisting, 
innocently as it undoubtedly has been, in strengthening 
the aggressive strategy of Germany. Those who have 
felt constrained to blame Sweden for this attitude 
should bear in mind that that country has in opera- 
tion a commercial treaty with Germany which 
places her under the obligation to permit the 
export of a considerable quantity of iron ore to 
Germany over a long period of years; that certain 
mines in the country are owned by German interests, 
particularly those which produce low phosphoric ores ; 
that long term contracts exist between firms in the 
two countries for the delivery of ore from other mines 
to Germany ; and that, finally, but not least, Sweden 
has a long coast line, which is very vulnerable to 
attack by an enemy in the Baltic. We mention these 
facts merely as information—not for the purpose of 
offering an excuse, were any excuse needed, for the 
continued export of ore to Germany. 

It is gratifying to learn, however, that a current of 
opinion has arisen recently in Sweden in favour of 
the conduct of external policy, not from the question 
of sentiment, which formerly prevailed, but from the 
standpoint of the real economic considerations which 
affect the country. So much is this so that the present 
year has actually witnessed the publication in Ger- 
many of newspaper articles entitled ““ The Ousting of 
German Industry from the Swedish Market.” As is 
known, the United States Government and the 
Government of Sweden recently entered into a 
shipping agreement, which came into force in August. 
Under this tonnage agreement, the latter country has 
undertaken on the one hand to place restrictions on 
the export of iron ore to Germany, while on the other 
the exports of ore to the Allies are to be increased. 
What the actual effects the agreement will have in 
the matter of iron ore remains to be seen, but 
according to a statement made at a meeting at the 
end of August of the Swedish Iron Association— 
Jarnverks Forening—the total exports of iron ore 
from Sweden in the first seven months of the current 
year represent a decline of 420,000 tons, as compared 
with the corresponding peried in 1917. It was not 
explained how this considerable diminution had arisen, 
and the extent to which it applied to the tonnage 
forwarded to Germany. It is rather significant, 
however, that according to the recent German- 
Swedish agreement, following that between the 
United States and Sweden, no limitations are to be 
placed upon the export of ore from the German- 
owned mines, that is, those which in particular yield 
the low phosphoric qualities ; and as a consequence, 
the reduction already taken place this year, and that 
which will ensue from the United States-Swedish 
agreement will apply solely to Swedish-owned mines. 
On the other hand—and this fact is noteworthy in 
connection with the lower exports this year—it is 
known that a powerful and influential group of 
Swedish interests some time ago asked the Govern- 
ment either to prohibit the export of low phosphoric 
ores, upon which the country’s iron and steel industry 
is based, or to impose a high export duty on them. 
The application, which aimed at the reservation of 
these resources for the development of the national 
industry, was not acceded to ; if it had been, it would 
have represented a violation of the commercial treaty 
with Germany. The question, however, will probably 
not be allowed to rest by the Swedish interests 
concerned, who are desirous of developing the 
national iron and steel industry, and even the Germans 
expect that greater résistance will be offered to their 
procuring iron ore from Sweden in the future, 


apparently on the expiration of the treaty of com- 


merce. Turning, now, from a raw material industry to 
mechanical engineering, we find that firms in Sweden 
have considerably strengthened their position during 
the course of the war, particularly in 1917, with the 
object of better equipping themselves for the world 
competition after the conclusion of peace, andespecially 
in the trade contest with Germany. An amalgama- 
tion of three of the largest firms took place about a 
year ago, and since then mutual arrangements have 
been made with two other works for the distribution 
and specialisation of work, so as to obtain both 
technical and commercial advantages. Extensions 
have been made in connection with other works, 
including motor car works, and schemes for new 
machine tool works, typewriter works, &c., are in 
progress ; whilst the share capital of one ball bearings 
company has been expanded to £4,610,000, and a new 
company formed with a capital of over £800,000, for 
the construction of spur wheels. Not only so, but 
one company has been induced to embark upon the 
construction of machine tools for shipyards, with the 
assistance of the most prominent shipbuilders in the 
country, and it is expected to render the nation quite 


independent of imports in this respect from England 
and Germany in the future. The electrical engineer- 
ing industry has also made considerable progress, and 
is claimed to have emancipated the country from any 
necessity for importing manufactures, although 
apprehensions are entertained regarding German 
designs as to new works in Sweden. No less important 
has been the remarkable expansion which has taken 
place in the shipbuilding and in the chemical indus- 
tries. It is now said that instead of being compelled 
to purchase most of her merchant vessels from 
abroad, as hitherto, Sweden will actually be in a 
position after the conclusion of peace to build all 
the ships she requires. 

The industrial development of the productive 
capacity of Sweden during the war is undoubtedly a 
satisfactory factor from the national point of view. 
In so far as a greater amount of machinery and plant 
is already available, it is quite impossible fully to 
take advantage of the situation at present, owing to 
the scarcity of labour in general—the army is on 
war footing—and the scarcity of skilled labour in 
particular, whilst the shortage of raw materials, 
including coal and coke, and even native charcoal, is 
of a pronounced character. It is, however, not easy 
to see how these conditions will materially change to 
the advantage of Sweden until long after the conclu- 
sion of the war. Indeed, the stress is likely long to 
continue owing to the sustained demand which 
will prevail in the countries now at war for the 
indispensable raw materials which they control, and 
which they will need for a long period in connection 
with essential works of restoration, reconstruction 
and replacement. Certainly, the position of Sweden, 
in her preparations for the post bellum trade contest, 
should be better than at present, but the improve- 
ment will require time, as the countries which have 
suffered directly through the war naturally have the 
first claim for consideration at the hands of the Allies. 








BRITISH RAILWAYS UNDER WAR 


CONDITIONS. 
No. V.® 
THE DUTIES OF THE RAILWAY EXECUTIVE 
COMMITTEE. 

THE main purpose of the Railway Executive Com- 
mittee was -explained in the public announcement 
made on August 5th, 1914, by Mr. (now Sir) Herbert 
Walker, the acting chairman. He said then: ‘‘ The 
control of the railways has been taken over by the 
Government for the purpose of ensuring that the 
railways, locomotives, rolling-stock and staff shall be 
used as one complete unit in the best interests of the 
State for the movement of troops, stores and food 
supplies. The necessity for this action must at once 
become apparent when it is realised that certain 
ports, through which the bulk of our food supplies 
enter this country. may be closed for the purpose of 
such food supplies, and in that event the rolling-stock, 
locomotives, &e., may have to be diverted to other 
lines for the purpose of serving other ports.’ This, 
we would say in passing, confirms what was said in our 
last article as to the Railway Executive Committee 
having originated out of a scheme to guarantee the 
food of the people. 

By securing that the railways, locomotives, rolling- 
stock and staff were used as one complete unit traffic 
could be readily diverted from one channel to another , 
co-ordination was secured to obtain the best possible 
movements of the naval and military forces, stores, 
ammunition ; common action was certain as regards 
national defence: there was consistent uniform 
treatment of traders and the general public, and efforts 
were made to secure the least interference with the 
commerce of the country. 

Before going further it may be remarked that the 
various companies retained their separate individual- 
ity. So far as the public and the railway staff were 
concerned, there was no apparent change in their 
relations with the railway companies. And it was 
the same with the shareholders. There was no change, 
either, in the responsibilities of the companies for the 
safety of the public or their servants. 

In these respects matters are very different in the 
United States, where the railways are in the possession 
of President Wilson. There, for instance, the com- 
panies may not increase their dividends without the 
sanction of the Director-General of Railroads, and all 
the presidents have been replaced by Federal managers 
who are responsible to the Director-General and not 
to the individual railway company. There are many 
other points of difference of equal importance to which 
we may draw attention some day. Meanwhile, what 
we want to emphasise now is that the British com- 
panies retain their individuality in their relations 
with the public, their shareholders, and their staffs. 

The Railway Executive Committee would appear 
to act as a co-ordinating power and as an inter- 
mediary ; as an intermediary (1) between the naval 
and military authorities and the railways ; (2) between 
the Board of Trade and the railways, and (3) between 
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the public and the railways. It acts (4) as a eo. 
ordinating power between the railways as a whole. 

It is the Railway Exectuive Committee which, ag 
regards (1) the naval and military authorities and the 
railways, receives an advice as to the movement of 
large bodies of naval and military forces with their 
equipment, stores, &c. The authorities intimate 
simply the places from and to, the date, the hour at 
which the men must arrive,and the number. The 
Executive Committee decides the route to be taken, 
and, knowing the hour at which the arrival is desirable, 
names the hour of departure.. It then advises the 
companies concerned as to rolling-stock, power fop 
the journey throughout, and the timing. As most 
movements are standard from the naval and military 
point of view, so are the railway requirements stand- 
ardised. 

It is to the Railway Executive Committee that 
these authorities go when any special arrangements 
are necessary for the conveyance of guns, ammunition, 
stores, &c., and it then arranges with the respective 
companies for wagons and power. All complaints 
from these authorities go to the committee and not 
to the individual company. 

And, of course, it is the committee which arranges 
for all those movements in respect of National Defence 
we referred to in our last article ; as to action in the 
cease of air raids, bombardments, Xe. 

The Department of the Government with which the 
railways have most dealings is the Board of Trace. 
As regards accidents and new works, these are un- 
changed, but where it is any question arising out of the 
control of the railways, the subiect is dealt with through 





the Executive Committee. The railway companies 
are, for instance, paid by the State an amount 
corresponding to the net receipts in 1913. Whilst, 
fortunately or unfortunately, the companies cannot, 
owing to scarcity of material and labour, do so, it is 
possible that advantage might be taken of these 
conditions to spend excessively on maintenance and 
renewals whilst they are being paid for by the 
Government. It is the Railway Executive Committee, 
therefore, which checks the expenditure of the com. 
panies, by calling upon the companies for estimates 
as to the expenditure proposed and watching that these 
amounts are not exceeded. Not all the property 
of the railway companies has been taken over by the 
Government. It has the railway, steamboats, canals, 
docks, harbours, and hotels, but there are often other 
businesses in the possession of a railway company, 
and care must be taken that no charges for these are 
debited against the Government. As an illustration 
there may be given advertisements as to land to let 
or for sale. These are not charges that may be put 
into Government account. 

Owing to the necessity for conserving labour and 
material, only the most urgent new works are now 
permitted. It is the Committee which decides what 
is urgent. Moreover, the Government now pays 4 
per cent. interest on the companies’ capital expenditure 
and must, therefore, be protected. Much new work 
is being done at the expense of the Government, and 
the Committee is responsible for its execution. and the 
proper allocation of the charges. 

Owing to scarcity of material and of men and, in 
some cases, to the railway shops being engaged on 
Government work, the necessary repairs and renewals 
of locomotives, carriages, wagons, track, stations, 
bridges, signals, telegraphs, equipments, plant, Xc., 
are necessarily postponed. The Government has 
gained financially by this, as it has had so much the 
less to pay out, but someone must pay sooner or 
later. This position has been recognised and there 
is paid to the credit of the companies month by month, 
a sum which will put them in a position to meet these 
charges when the opportunity arrives. The Govern- 
ment has also had the benefit of the large quantity 
of stores and materials which the companies had 
in their possession when the period of control com- 
menced, and that it is going to make good in money or 
kind. ‘ All these are items which require watching, 
and in connection with which the Executive Com- 
mittee acts as an intermediary between the Board of 
Trade and the companies. 

It was. of course, the Executive Committee which 
has dealt with all the stages of the war bonus and 
war wages question. Here, however, it acted on 
behalf of the Government, as the latter pays. 

The Railway Executive Committee has acted as 
intermediary between the Government and _ the 
railways as to the enlistment of railwaymen, finding 
work for Belgian railwaymen refugees, the building ot 
ambulance trains, the provision of locomotives, 
rolling-stock and track for overseas, repairs to Belgian 
locomotives, and help for armament manufacturers. 
It is, further, the Committee which receives from the 
responsible authorities instructions for the railways 
as to the transit of food, coal, timber, &c., also as to 
the use of railway property for storage purposes. | 
The railways, on their part, look to the Executive 
Committee for assistance in many respects. It 1s 
that body which finds such requisite scarce commo- 
dities as rails, timber, coal, &c., also obtains Votes 
from the Government either for new works, services 
rendered or for payment on account. 

It is the Executive Committee which instructs 
the various companies as to the routing of and power 
for special military and goods trains; as to the con- 
veyance of big guns, ‘“ tanks,” and other large loads ; 





and the construction of special wagons for the con- 
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veyance of them also in respect of the transit of 
such special items as food, timber, coal, &c. 

The Executive Committee determines how many 
men are to be spared for the colours ; what quantity 
of locomotives, wagons and track each company is 
to furnish for overseas ; what munitions and other 
Government work each company may undertake : 
what companies shall repair Belgian locomotives, and 
who find work for Belgian railway refugees. 

Some companies have been short of locomotive 
owers and it is the Committee which determines how 
the dearth is to be met. If by the loan of locomotives, 
then what companies shall supply them, or if the 
number awaiting repair exceeds the capacity of the 
shops, what shall be done, should the power be re- 
quired, to meet this condition. It also sees that all 
companies receive equal treatment, and that none 
js at an advantage in any way in comparison with 
any other “eng tan 

When the Government sanctions a change in the 
war bonus, war wage or any of the conditions of 
service of the employees, the companies are instructed 
by the Executive Committee. No concession to the 
staff is made and none withdrawn except on the orders 
of the Executive. The relations between the railways 
and the staff are of too much importance at the present 
time for any difference to be made in their treatment. 

The Railway Executive Committee acts as inter- 
mediary between the railways and the public when 
anvthing disagreeable has to be done. It is the 
Committee which shoulders the responsibility—making 
plain that it is a Government requirement—for any 
restrictions in the train services, the raising of fares, 
new regulations as to season-tickets, the use of privately 
owned wagons, &c. Whilst it is to the Committee 
that tie public often goes when it has any complaint, 
and to which the President of the Board of Trade 
turns under similar circumstances. 

It may be added that in many of the inter- 
relations between the companies and in some matters 
affecting the public, the Railway Clearing House acts 
as intermediary on instructions from the Railway 
Executive Committee. 








TECHNICAL INSTRUCTION IN THE ARMY. 





ABouT a week ago the § Secretary of the War-office 
published the names of the gentlemen on “ the new 
branch of the Directorate of Staff Duties, which has 
been set up to direct and co-ordinate the educational 
training scheme of the Army, which was issued as a 
special Army order on September 24th.” The names 
are Colonel Lord Gorell, O.B.E., M.C. (Deputy Director 
of Staff Duties, Education), Sir W. H. Hadow 
(Assistant Director of Staff Duties, Education), 
Lieutenant-Colonel Sir Theodore Morison, K.C.S8.I., 
K.C.I.F., Major A. F. Basil Williams, Major Frank 
Fox, Captain H. N. Davey, Captain R. H. Gretton, 
Captain F. W. Goldstone, M.P. The new branch 
will be advised on matters of general policy by an 
Inter-Departmental Committee. 

The duties of the new branch are to attend to the 
education of the men in our armies at home and 
abroad. The scheme has now been in operation 
for some months with excellent results: the classes 
are well attended, and it is clear that both officers 
and men welcome the relaxation from military 
duties which is afforded by them. It is not necessary 
to say that in such an Army as we now have there is 
no difficulty in finding trained instructors, not only 
men who have learned their trade or profession as 
a business, but men who, before they were called to 
the colours, were schoolmasters and instructors. In 
these circumstances it has been found no very difficult 
matter to establish educational courses which are 
but little if at all inferior to those given in our regular 
schools and colleges. 

It will particularly interest our readers to note 
that especial attention is being paid to the needs 
of technical students. Whilst general educational 
facilities are being provided for all, special classes 
and courses are being held both in Great Britain 
and France in all manner of scientific, technical, and 
technological subjects. There are naturally more 
difficulties, inherent in the circumstances of a cam- 
paign, to overcome in teaching subjects in these 
categories than in ordinary educational subjects, 
but much, nevertheless, has already been done. 
even with the limited apparatus at the disposal of 
teachers in the field. In the depéts and special 
camps at home there are naturally facilities for 
technical and science teaching, and in cases where 
the camp is situated near a polytechnic or technical 
college the Local Education Authorities are doing 
much for the soldier student. In certain large 
technical camps instructional courses are being given 
in fitting, turning, smith’s work, and so forth, where 
the existence of large workshops offer facilities for 
so doing. It is the aim of the Army Educational 
Authorities—while a student is given every facility 
to specialise in his own branch of technical or 
scientific training—not to disregard the broader 
aspect of education, and every effort is made to 
give students a groundwork in the principles of the 
science underlying their technical studies, and an 
acquaintance with the economic factors which 


govern the industry with which they are concerned. 
Some interesting work has been begun at various 
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centres in France. As much use as possible has 
been made of technical apparatus on the establish- 
ment of the Royal Engineers and other technical 
units for demonstration purpose. By this means, 
for example, classes are being held in Electricity 
and Magnetism, the necessary apparatus being 
borrowed from Signal Units in the field. With 
apparatus of this nature, e.g., magnets, resistance 
coils, galvanometers, cells, and so forth, much may 
be done in the hands of an ingenious instructor, 
whilst, with the help of workshop units and instrument 
repair shops of a kindly disposition, quite excellent 
experimental apparatus can be turned out. Although 
we do not know of a Whimshurst machine constructed 
“in the field,” admirable electroscopes have been 
made from empty pickle bottles, and condensers from 
biscuit tins. 

The teaching of other branches of Physics “in 
the field’ is not so easy, for it is more difficult to 
obtain the necessary apparatus for demonstration. 
The ‘‘ Gas’’ Units, however, are often able to lend 
useful pieces of apparatus, and we are told that in 
one instance, an ingenious officer constructed an 
ice-making plant out of a disabled motor bicycle, 
some feet of lead tubing, an empty gas cylinder, and 
two oil drums! 

Opportunity is also being taken to turn 
cational account technical work in hand. 
division, for instance, a pioneer unit was 
with the Royal Engineers in the erection of hut- 
ments. The Education Officer of the Division 
seized upon the occasion to give technical instruction 
in carpentry and woodwork, and what would normally 
have been regarded as a laborious “ fatigue’ became 
converted into an enthusiastic class of aspiring 
carpenter apprentices. 

The teaching of chemistry is perhaps the most 
difficult adequately to perform in the field. Small 
sets of specially chosen apparatus, packed so as to 
permit of safe and easy transit, are, however, being 
provided to meet the demands for elementary 
chemical instruction. 

Perhaps one of the most popular subjects is motor 
engineering, and much is being done in this subject 
with the help of the personnel and workshops of 
Motor Transport Units. 

The number of subjects taught is large, and the 
subjects vary in an amazing manner. Classes are 
being held in the field in practically all branches 
of engineering, as well as in chemistry and physics, 
and in agriculture—-the curriculum, in fact, ranges 
from veterinary science and horse breeding, bee- 
keeping and poultry farming, to sanitary engineering. 
mining and wireless telegraphy. 

It is satisfactory to know that many technicat 
examining bodies are being approached in respect 
to the registration of classes and the holding of 
examinations in France and elsewhere, so that 
students may qualify and obtain particular diplomas 
whilst still ‘in the field.” 
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THE TEXTILE INSTITUTE. 


ALTHOUGH the Textile Institute has been in existence 
for a period of eight years and has commanded the support 
of some of the leading men in the industry, it cannot be 
said to have taken that place among technical insti- 
tutions which is warranted by the importance of the 
industry the needs of which it is designed to serve. 

A scheme is now, however, taking shape under the 
lead of the new President, Sir Frank Warner, to extend 
its scope and influence, and the programme of reform 
was one of the main topics of discussion at the autumn 
conference of the Institute held in Bradford last week. 

It is intended to secure or erect a conveniently 
situated building adequate for the purposes in view, 
and commensurate with the magnitude of the textile 
industry, which shall form the headquarters of the 
technical side of textile manufacture, and be a rallying 
point for all movements to advance the technology of 
the textile trades. It is in contemplation, by grants 
and premiums, lectures and other measures, to encourage 
research work and to stimulate invention and discovery 
in every possible way. Other objects which it is hoped 
to realise are the establishment of a library and reference 
collection of fabrics, the standardisation of tests, the 
reform of the patent laws, the development of the insti- 
tute as a centre of information on all matters relating 
to textiles, not only in the technical field, but on the 
historical, statistical, scientific, and artistic sides, and 
to provide generally for the industry that liaison between 
business and scientific minds which must be an 
essential feature of the new industrial system. These 
objects cannot be realised unless a large sum of money 
is available, and a beginning has been made with the 
raising of a foundation fund of £50,000 in the first place ; 
the annual interest of which will bé applied to carrying 
out the development scheme. It was announced at 
last week’s meeting that including donations of £1000 
from Sir William Mather, ex-president, £2000 from 
Mr. John Crompton, £1000 from the Tootal Broadhurst 
Lee Co., £500 from George Garnett and Son, £500 from the 
Belgrave Mills Co.. £400 additional donation from Sir 
Frank Warner, £400 from Sir William Priest] y. past 
president, £400 from Mr. W. Frost, being an additional 
donation, a total of £6792 had already been raised. 
It is hoped that the minimum amount required £50,000, 
will be subscribed at an early date. 

Sir Frank Warner, in making an appeal to members 
to support the new development, said that it was hoped 
the work of the institute in future would take cognisance 
of a variety of interests, many of them of a most important 
nature, which are not peculiar to the prosperity of one 





branch of textile manufacture, but are common to them 
all. Handicapped as the institute had been, it had 
carried out a good deal of useful work. It had launched 
the research into the electrification of textile fibres during 
manufacture, which has now developed into an extensive 
scheme at the University of Leeds, and had also 
carried out important investigations in  connec- 
tion with indigo dye, and the fixing of standards 
in connection with Indigo dyed materials. Questions 
connected with textile mill driving had _ received 
special consideration, the sizing of cotton goods had 
been discussed at important conferences, and the exhi- 
bitions of foreign fabrics at Manchester and Bradford, 
under the auspices of the institute, had led to an investi- 
gation being carried out on various methods of combing, 
drawing, and spinning. A point he desired to emphasise 
was the need of scientific education, not only for those 
intended to occupy managerial positions, but for the 
rank and file of the industry. 

Sir William Priestley, who supported the appeal, warned 
the industry against too narrow an outlook being allowed 
to dominate reconstruction. It would not be possible 
to put the industries of the country in a state of prosperity 
after the war, by re-organisation of the kind which had 
been referred to in a recent speech by the President of 
the Board of Trade. The textile industry had not been 
built up by any narrow interpretation. of organisation. 
It was necéssary to realise that production was going 
to be more costly. We had now to go back to the foun- 
dations of industry, and it would be necessary to encourage 
research in every possible way, if we were to hold our 
own in the future. It would be founa that America 
would compete in markets which she had never before 
invaded, and we should have to face an increased com- 
petition by Japan in China and in India. The scheme 
of developing the Textile Institute to serve the needs 
of the industry was one that had his warmest support. 

In an address on Educational Reconstruction, Mr. 

W. Sanderson, Head Master of Oundle, outlined a 
plan for the reconstruction of the educational system 
on scientific lines. He pointed out that one of the 
difficult tasks of the immediate future was to train the 
children in the schools to take an interest in their work, 
so that they should have every chance of developing 
into effective workers in the community. A defect of 
the present industrial system was that able and clever 
men were kept at work which did not stretch their faculties, 
and he believed that to be one of the causes of industrial 
unrest. Every worker should have reasonably fuil play 
for his abilities, and it was the work of the schools to 
encourage that desire by sending out boys with the 
necessary scientific training. The teaching of science 
in schools must be based upon applied science, and the 
end to aim at was that each elementary school should 
have its experimental laboratory and drawing-office 
where boys could work from the age of twelve, and that 
every great school should possess a standardising labora- 
tory, which would be a National Physical Laboratory 
in miniature. For the practical work in science, a large 
and fully equipped workshop was essential to foster the 
creative desire of the school-boy, to impart to him the 
craftsman’s skill, to give him an insight into problems 
connected with workshop management. Such a workshop 
must be on a large scale, to include a machine shop, 
small foundry, a carpenter’s shop, an engine-house and 
a smithy. Here, under good craftsmen, good work 
could be done, much of it in connection with the industries 
of the district. Students should also be trained in 
chemistry, and in addition to some of the standard 
chemical operations, schools might undertake such work 
as the extraction of the by-products of coal tar, the 
manufacture of liquid air, analysis of metals, and other 
useful operations. His desire was to convert the school 
into a place where the boy came to create something, 
rather than to learn lessons. Too much time was often 
wasted in what might be regarded as mere tool sharpen- 
ing, rather than instruction in the use of the tools. Mathe- 
matics, languages, and the elements of science were 
merely tools, and while it was only possible for a limited 
number of boys to attain to the higher creative stages, 
the greater number should be trained to turn their creative 
faculties to other subjects. It was an ideal worth aiming 
at. The task which awaited us was the revelation of 
the true spirit of industry. The scheme of education 
which he had outlined ought not to b> beyond the reach 
of our great communities. 

A visit of inspection was paid to the various depart- 
ments of the Bradford Technical College, and visitors 
were much impressed by the excellent equipment of 
the testing laboratory, the washing, drying and preparing 
room, the spinning, warping, power and hand loom, and 
finishing sheds, and the dye house and power plant. 
The dominant feature of the various installations is 
that they represent the latest workshop practice, providing 
students with efficient training for posts chey are intended 
to occupy in the mills. Another advantage on which 
comment was made during the visit referred to the very 
close relations which exist between firms engaged in the 
industry and the work of the college. 

The testing laboratory is equipped for the testing of 
fibres, tops, yarns, and fabrics, under varied conditions, 
and a good bud of experimental work is now in progress. 
A feature in the washing and drying room is the new 
type of drying machine, and a set of preparing boxes 
for long wools. The spinning shed.in which a demon- 
stration of mechanical doffing devices was given by 
Mr. J. Dumville, is extremely well equipped, there being 
three separate sets of drawing machinery to draw the 
combed sliver on three different systems. A _ lecture 
on the influence of humidity of the atmosphere was 
given by Mr. Barker North. A demonstration of recent 
weaving developments was given in the weaving shed, 
which is equipped for the preparation and twisting in 
of all types of warps. The power looms include practically 
every type, and are mounted to illustrate the weaving 
of typical Bradford fabrics. 








THE important Vaal River barrage project of the Rand 
Water Board is well under way so far as excavation of 
foundations for the barrage goes, but the carrying out of 
the scheme is delayed until the valves and sluice pumps 
and pipes are procurable. 
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ELECTRIC ROLLING MILL PLANT. 


For the speed regulation of big three-phase motors, 
such as are used in collieries, rolling mills, steel works, &c., 
three principal methods have, so far, been employed. 
They are differentiated one from the other only in the 





fore, the simplest and most reliable electrical machine 
which has ever been designed. Whilst, with commutator 
motors, to obtain the shunt characteristic considerable 
complications are involved, by the connection in cascade 
of two induction motors this characteristic is secured 
without any of these complications. This third method 
utilises the slip energy in an auxiliary motor, which is 
mechanically coupled with the main motor, the two rotors 

















Fig-1—STATOR OF MAIN 


manner in which the slip of the main motor is utilised. 
In the first the energy is transformed into heat by means 
of resistances, by varying which the speed of the motor 
can be controlled within certain limits depending upon 
the number of steps and the size of the resistance. Though 
this method is economically bad, it is still resorted to in 
many cases for want of something better, but the efficien- 
cies obtained are really so low when a wide range of 
speed regulation is required that the application of this 
method becomes prohibitive. 

The two other principal methods are based on the 
employment in cascade connection of a main motor and 
an auxiliary motor. In one of these methods a multiple- 
phase commutator motor is coupled in cascade with an 
asynchronous motor. By this arrangement any desired 
characteristic can be imparted to the main motor, so that 
theoretically perfect speed regulation over a wide range 
can be obtained. Without any phase compensators, or 
any other artificial means, the power factor of this system 
can be maintained at unity, and the speed can be regulated 
without the use of any special apparatus, simply by means 
of moving the brushes on the commutator motor. Though 
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Fig, 2—CONNECTIONS FOR POLE CHANGING 


this method of speed regulation is ideal from a theoretical 
point of view, in actual practice it leaves much to be 
desired, since the building and running of such com- 
mutator motors are delicate operations, and the first 
cost of the machines is high. 

The designer of electrical machines always endeavours 
to avoid, as far as possible, the complications and difficul- 
ties appertaining to commutator machines. Moreover, 
in almost all, if not every practical application, an un- 
limited number of speed steps is not absolutely necessary ; 
on the contrary, a limited number of speeds satisfies all 
ordinary requirements. It is also not essential that the 
power factor of such motor-drives as those alluded to 
above should be maintained at unity, and it is generally 
considered quite satisfactory to secure a power factor 
cos @ = 0.85 at full load. This holds good, especially 
in large distribution systems in which the power factor 
can be adjusted independently of any individual drives 
by means of phase compensators, or over-excited syn- 
chronous motors. 

The third method, which satisfies all the conditions met 
with in general practice, is to connect two induction motors 
in cascade. This arrangement has the very considerable 
advantage that it eliminates all commutators since the 
auxiliary motor is of the squirrel cage type, and, there. 








MOTOR FOR ROLLING MILL 


being mounted on the same shaft. The arrangement, 
however, only permits of a step-wise speed regulation, 
the steps corresponding with the synchronous speed of 
the individual motors, and the speed resulting from the 
fact that they are connected in cascade. An equipment 
of this type has been developed by the Ateliers de Con- 
struction Oerlikon, which has introduced the combination 
of cascade coupling with an arrangement for varying the 






Main Motor 


Switch 


Main Motor 1600 HP. 
500 V 





The equipment in question is employed for driving a 
rolling mill, and was designed for a three-phase curren 
of 500 volts, 20.8 periods. The following are the outputs 
speeds, and number of poles calculated for a constant 
torque :— 


1600 B.H.P. at 208 r.p.m. Main motoralone .. 12 poles 
1370 B.H.P. at (78 r.p.m. Main motor and aux. 
motor ua shawl? «6 ave S poles 
1200 B.H.P. at 158 r.p.m.. Ditto ++ «+ 12+ 4 poles 
800 B.H.P. at 104 r.p.m. Main motor alone .. 24 poles 


The motor had to satisfy all the requirements of g 
heavy rolling mill equipment. Without requisition. 
ing artificial cooling for the starter, the set had 
to be capable of being started at full load three 
or four times in quick succession; five or six times 
at half-load, and seven or eight times at one-third load, 
Special attention was given to the design of the windings 
as regards their ability to withstand the electrical and 
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Fig. 4—CONNECTIONS FOR DIFFERENT NUMBERS OF POLES 


mechanical stresses set up by the heavy short-like shocks 
and current rushes, and the windings were also covered 
in so as to be dust and smoke tight. The efficiency and 
power factor guarantees were specified on a very high 
level, and, as will be seen later, they were in some cases 
largely exceeded. 

The two cascade-connected, mechanically - coupled, 
asynchronous motors can, as mentioned above, each be 
run with two different numbers of poles. Views of the 
combined set, showing the pole change-over switches 
mounted on the bed-plate, are given on page 398. In one 
of these views part of the casing has been removed so 
as to show the slip rings, brushes, &c. The stator and 
rotor of the main motor are wourd on the bar principle, 
and the windings are arrenged so as to give 12 or 24 
poles as required. The winding bars are insulated by 
means of seamless mica tubes, and are rigidly held in 
position by fibre wedges. The stator has 288 slots, 
and there are two conductors in each slot. Six 
connections are taken from the winding to the pole 
change-over switch, which is fixed on the machine itself, 
so that the leads may be as short as possible. Fig. 1 
illustrates a complete stator. The rotor windings are 
similarly insulated to those of the stator. They are 
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Fig. 3—DIAGRAM OF OONNECTIONS OF COMPLETE INSTALLATION 


number of poles of both the induction motors by means 
of pole change-over switches, and has obtained some 
very satisfactory results. In what follows we propose 
to describe a large plant working on this system which 
has recently been supplied to a steel works on the Con- 
tinent. In it the main motor is arranged to work with 
either twelve or twenty-four poles, and the auxiliary motor 
with either two or four poles: 


embedded in 324 slots—two conductors per slot—and, as 
in the stator, are provided with six leads for pole-changing 
purposes, but the change in connections necessary when 
the number of poles in the stator is changed is effected on 
the rotor itself. Without a special arrangement the change 
would necessitate the use of six slip rings, but the Oerlikon 
Company has reduced the number to three by means of a 
sliding contact device which enables the number of 
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indings corresponding with the desired number of poles 
Ou comnected with the slip rings. Fig. 2 gives the dia- 
gram of this device. The contact ring on the rotor is 


the purpose of getting rid of the heat generated in the 
windings. In order also to dissipate the heat generated 


A similar arrangement is provided in the case of the pole 
change-over switches. If the speed of the motor is to be 


in the iron, the laminated cores of both motors are made | changed, the stator is first of all switched off from the 




















interlocked with the stator pole change-over switch, so that 
the speed of the set can be fixed at any of the four speed 
steps by the operation of a single hand wheel on the latter. 








Fig. 5-MAIN AND AUXILIARY MOTORS 


specially accessible to the cooling air, as are also the pole 
change-over switches and starting resistance. ; 
The starter, which is illustrated in Fig. 6, consists 
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Fig. 6—-ARRANGEMENT OF STARTER 


Fig. 5 illustrates the tworotors. The auxiliary motor has 
a squirrel cage rotor, the bare copper conductor bars of 
which are embedded uninsulated in the slots, the ends 
being silver soldered into solid copper rings. The stator 
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Fig. 8 


windings of the auxiliary motors can, as stated above, be 
connected up for 2-pole and 4-pole working respectively, 
and, as in the case of the stator of the main motor, they 
are on the bar principle. There are 72 slots, with two 
conductor bars in each, which are insulated in a similar 
manner to those of the main motor. The ends of the wind- 
ings are led to the starting resistance coils, and are thus 
connected through them to the pole change-over switch of 
the auxiliary motor, which switch is also fixed on to the 
motor itself. Fig. 4 shows the connections under various 
conditions of the auxiliary motor, whilst Fig. 3 is a diagram 
showing the connections of the complete installation. 
The auxiliary motor is built for the following outputs :— 


125 volts 
215 volts 


2 pole 


2.9 cycles 
4 pole 


5 cycles 


The machines are ventilated and,cooled in the usual 
manner by means of air circulation. In view of the fact 
that the atmosphere in the mill shed is heavily dust laden, 
the cooling air is drawn from outside the building. It is 
inspired through specially arranged ducts by a low-pressure 
fan,and is discharged into a reservoir in the foundations 
under the machines. From there it finds its way 
to the windings of the motors, the slip rings being on a 
separate air circuit, so that none of the dust from the 
carbon brushes may be carried into the windings. This 
carbon dust is deposited in a receptacle provided for it, 
which may be cleaned out when necessary. 


The cooling arrangement above described serves mainly 





essentially ofJthree horizontally-arranged contact slides, 
mounted in an iron frame, these slides being made 
simultaneously operated by means of screwed spindles, 
which are interlocked on the front_side by cranks and are 
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bus-bars. In order to prevent a wrong manipulation the 
main switch is interlocked with the pole change-over 
switch and the starting resistance in the following manner : 
When the main switch is in the “in” position, i.e., when 
the motor is under pressure, the two pole change-over 
switches cannot be operated. When the main switch is 
in the “‘ open” position, and if the starting resistance has 
not been brought back into the starting position, the main 
switch cannot be closed again until it has been returned to 
that position. For starting up when the main motor is 
operating by itself, that is to say, for the speeds produced 
when twelve and twenty-four poles are used, the pole 
change-over switch must first be put on the desired speed 
step, otherwise the operation of starting up is identical 
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Fig. 7 


with that in connection with an ordinary asynchronous 
motor. Starting up in the two cascade positions corre- 
sponding to 12 + 2 poles, .e., 178 revolutions per minute, 
and 12+ 4 poles, i.e., 158 revolutions per minute, is 
carried out slightly differently. If, for instance, the 
motors are desired to work at 178 revolutions per minute, 
the pole change-over switch of the main motor is put at the 
12 poles position, and that of the auxiliary motor at the 
2 poles position. The connections in this case are as shown 
in Fig. 7. The main switch is then closed, and the 
starting resistance cut out step by step in the usual manner. 
When the tachometer indicates that a speed of 178 revolu- 
tions per minute has been reached, the exact speed being 
obtained by adjustment of the regulating resistance, a 
switch connecting the points (a) and (6) of each phase 
is closed, and the resistance thereby short-circuited. In 
order to run the machine at 158 revolutions per minute, 
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operated through a bevel gear by means of one hand wheel. ; i.e., with 12 + 4 poles, the operation is carried out in 
In order to assist in the adjustment of the contact slides | a similar manner, the pole change-over switch being 
and to eliminate the dead centre which would exist were | suitably altered. The short-circuiting of the positions (a) 
there only one set of cranks, a second series of connecting- | and (6) can be effected automatically if desired. In that 
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rods is provided at the other end of the screwed spindles, 
these rods being attached to cranks set at 90 deg. in relation 
to the position of the first set of cranks. The contacts are 
connected to a special circuit breaker, in such a manner 
that the slides themselves do not make or break contact. 


case a relay which is connected to the slip-rings of the main 
motor is so adjusted that it operates at 178 or 158 revolu- 
tions per minute, as the case may be, and actuates the 
short-circuiting switch by means of a servo motor. 

A series of no load and short circuit curyes for different 
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arrangements of poles, which have been plotted from 
actual readings obtained from the machine, is given in the 
diagrams reproduced in Figs. 8, 9, 10 and 11, while power 
factor and efficiency curves are given in Figs. 12 and 13. 
The power factor at low speeds is rather lower than would 
be obtainable by the employment of a commutator auxiliary 
motor ; but, as the makers point out, it nevertheless reaches 
the values obtainable with ordinary induction motors. At 
low speeds the powers are generally smaller, and the total 
current is therefore below the normal for which all cables 
and conductors, as also the generators in the generating 
station, must be dimensioned. 

Should it be desired to maintain the power factor at 
cos @ = 0.90 an over-excited syrichronous motor, running 
at high speed, and with a wattless capacity of approxi- 
mately 300 kilovolt-ampéres, might be connected to the 
bus-bars, or in parallel with the auxiliary motor: The 
price of such a machine would not, the makers state, be 
greater than the difference between the price of an auxiliary 
motor with a commutator and that of one with a squirrel 
cage rotor. In such a case the wattless capacity would 
correspond with the top speed, and at all other speed steps, 
especially on the lower two steps, this energy would be 
returned to the supply system, which is particularly 
advantageous in an installation embodying a large number 

of asynchronous motors. Owing, however, to the excellent 
power factors obtained with the cascade arrangement, the 
Oerlikon Company points out that it is rarely necessary to 
employ a separate generator, and that, as is showr in 
Fig. 13, the efficiencies secured are higher than those 
generally reached by any other mill drive or speed regula- 








THE RESISTANCE OF METALS TO PENETRA- 
TION UNDER IMPACT.* 


By Proressor C. A. EDWARDS, D.Sc., Member of Council 
(Manchester University). 


In a paper presented to the Institution of Mechanical Engi- 
neers in June, 1918, Mr. F. W. Willis and the present author 
described a very simple apparatus for making dynamic hard- 
ness determinations of metals. In the same paper extensive 
series of experimental results were recorded, which were obtained 
by means of this new instrument. Abcut twenty different 
samples were examined; these possessed widely different 
hardnesses—from 16 to 700—on the Brinell scale, and the data 
thus obtained were compared with the corresponding values 
obtained by the well-known methods devised by Brinell and 
Shore. The conclusions drawn from that investigation may be 
briefly summarised as follows :— 

(1) When using a 10 mm. hardened steel ball rigidly fixed into 
a hammer, reliable hardness tests can be made by the dynamic 
method, and the dimensions of the indentation produced, under 
known impact, can be converted into terms of the Brinell scale. 
The equation expressing the relationship between these two 

- 5 
values is = = H, where d is the diameter of the indent, made 
with an impact of 63 inch-lb., and H is the Brinell hardness 
number. 

(2) The results obtained appear to indicate that there is a 
law governing the resistance to penetration of metals which are 
capable of plastic deformation. This law, which applies to the 
very soft metals and to hardened tool steel, may be expressed 
by the equation d = C x E™, where dis the diameter of indent 
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Vv for the two kinds of strikers, is manifest in the ease of alumin, 


ium and tin. This ratio is, therefore, not entirely independent 
of the shape of the striker, ; 
bd 


4 . 
It is somewhat remarkable that whilst > is constant for the 


: ‘ ; , & 
5, 7, and 10 mm. hemispheres, it varies very considerably with 
varying impacts with the 15 mm. hemisphere. This peculja 
feature is not revealed when testing harder metals. 


The tests made with aluminium indicate that V is Practically 


constant for any particular hemisphere, but there is a slight 
though systematic increase in this ratio as the diameter of the 
hemisphere is inereased, The same applies to tin, but in thi, 


case the is more pr d. 
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As regards the copper-zine alloy, the ratio V becomes pro. 


gressively greater as the energy of impact decreases, and it also 
becomes greater with an increase in the diameter of the hemj. 
sphere. 
d 
Discussion OF THE Equation C = V/E° 


Generally speaking, it may be concluded that the experiments 
with the different hemispheres indicate that the diameter of tie 
indents agree very closely with the equation d = C ¥.. Most 
of the observed deviations are well within the range of possible 
error due to defective measurements. With impacts between 
say, 20 and 70inch-lb. the values for C may be regarded as vir. 
tually constant. Even within this range of impact there is, 
however, a slight tendency for C to become greater as the impact 
decreases, and with still lower impacts this change tends to 
increase. This applies more especially to the soiter metals, 
for as the hardness increases there is certainly less deviation 
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tion system. Figs. 14 to 17 represent the loss curves apper- 
taining to the individual speed steps. 

If the results actually obtained under test are compared 
with the guaranteed values, as may be done by the aid of 
the following tables, it will be observed that in the large 


I. Power Factor. 


204 r.p.m. 175 r.p.m. 152 r.p.m. 100 r.p.m. 





Output. Guaran- Test Guaran- Test} Guaran- |Test Guaran- Test 
fig. teed. | fig.| teed. fig. teed. fig. 





50 p.c. | 
overload 0.85 -0.9 0.94 0.554-0.72:0.86 0.459-0.67.0.81 |0.729-0.82 0.83 





' 
Full load 0.898-0.92 0.945 0.649-0.72/0.81/0.62 -0.700.775 0.803-0.84 0.79 
Half load 0.705-0.81 0.8750. 412-0.65/0.62)0. 41 0 .600.54 0.606-0.75 0.65 


II. Efficiency. 





50p.c. | | 

overload) 82.5-85/ 94  80.3-83 93.5, 80.3-83 90 80.3-83 |s9.8 
| 

Full load} 92.3-93 | 95.5 90.2-91 93.5) 88.3-90 92 88.3-90 [91.5 


Halt laa 88.3-90 | 95.8 96.0-88 92.5) 86 -88 | 90 86.0-S8 /90.8 


majority of the readings the guarantee was exceeded, the 
efficiencies in all cases being higher than those which the 
makers undertook to produce. 

The Oecerlikon Company, in short, urges that these 
figures demonstrate that, in cases where four speed steps 
meet the requirements of the work, the arrangement we have 
described of two induction motors connected in cascade and 
furnished with the pole-changing device possesses very 
considerable advantages, as regards power factors and 
efficiencies, over every other method of speed regulation 
with alternating current motors, and that the equipment 
has, in addition, the very great advantage that the 
auxiliary motor is a squirrel-cage motor, and therefore 
simpler and more reliable than any other type of machine. 
Moreover, the company states that, should speed adjust- 
ment in between the fixed speed steps be necessary, it can 
be effected by means of slip resistances. The fixed speed 
steps, it says, are so close to each other that the ohmic 
value of such resistances would not have to be high, so that 
the loss in efficiency would be correspondingly small. If, 
however, it were desired to make use of the energy instead 
of dissipating it, a rotary converter, which would convert 
the slip three-phase current into direct current, might be 
employed in place of the resistances. The direct current 
thus produced might be fed to a separate direct current 
motor coupled to the rolling mill. Such an arrangement 
as this, however, would only be likely to be adopted in the 
case of very big units. It is pointed out, too, that without 
very appreciable increase in the cost, the auxiliary motor 
could be built with four sets of pole groups, which, in com- 
bination with the two sets of pole changes in the main 
motor, would give in all ten speed steps. We gather that, 
with this arrangement, the efficiency characterisation 
would maintain the same high level as is the case with an 
auxiliary motor having two sets of poles. 


made by a 10 mm. ball, C is a constant which varies with the 
hardness of the metal, and E is the energy of impact. 

(3) Although from (2) it is clear that the value ot C is a measure 
of the hardness of a given metal, it would not appear desirable 
to use it in its present form for expressing the relative hardnesses 
of different samples. It would be better to calculate by means 
of the above equation the impact energy required to produce 
an indent of a standard size. In this way a new hardness scale 
would be obtained, in energy units, which should be perfectly 
regular throughout its length. 

(4) By using the impact method the time factor is almost if 
not entirely eliminated, and by means of the equation already 
mentioned, correction can be made for the influence of varying 
degrees of deformation. 

(5) The method of estimating the hardness of metals by the 
height of rebound of a small hammer after falling from a fixed 
height does not appear to be reliable. For this method to be 
satisfactory the energy of impact should be adjusted in such a 
way that the degree of deformation is the same for all com- 
parative tests. Failing this, the indent should be measured and 
the observed rebound corrected to that which would occur if a 
standard indent were produced. Further, the impact should be 
sufficiently large to give a substantial indentation in order to 
minimise the influence of the character of the surface and the 
nature of the internal structure of the metal. 


PRESENT INVESTIGATION. 


The objects of the present investigation were :— 
(a) To examine how the values for the factors C and n, in the 


equation d = C x e's are effected by varying the diameter of 
the ball which is used as the striker. 

(6) To determine the penetrating effects when cones of different 
angles are used. 

(c) To make careful determinations of the hardnesses of pure 
metals in the completely annealed state, and where possible 
similar observations with non-metallic elements, with the object 
of comparing the results thus obtained with some of the indis- 
putable physical constants. The tests were carried out on 
lead, aluminium, tin and on a copper-zine plate, hemispheres 
and cones of the following proportions being used. 


| 











Diameter. | Cones. 
No. Hemi- | No. . 
spheres. Base. | Height. | Angle. 
j Deg. Min. 

1 5mm. | 10mm. | 5mm. | 90 0 
2 7Imm | 2 10mm. | 10mm. 538 
3 10mm. | 3 10mm. | 15mm. | 36 52 
4 ' 15 mm. 4 | 10mm. | 20mm. | 28 4 


| } 


GENERAL DISCUSSION. 


The experiments which have been made with cones of 
different angles are not sufficiently accurate or extensive to 
permit of any definite conclusions being drawn. The data 
obtained have been rendered somewhat unreliable, largely owing 
to the author not being in a position to measure the depths 
of the impressions instead of the diameters. This difficulty 
has been intensified by the use of small angled cones, which 
cause the sides of the indents to become very considerably 
higher than the original surface of the specimen. These remarks 
do not apply to the tests made with lead, nor to cone No. 1, 
having an angle of 90 for either aluminium or tin. 

As “ta po lead, the energy required to displace unit volume 
of metal was the same for each cone, which fits in with Martel’s 














Ar a recent meeting of Richardsons, Westgarth and Co. 
some very interesting and pertinent remarks were made 
regarding depreciation in war time. The managing 


law. So far as the present experiments are concerned, this 
cannot be said to apply to aluminium and tin, but it is quite 
possible that the observed differences in this connection may 
be due to the manner in which the measurements were made, 
The results obtained for lead with the four cones, and the 5, 7, 


and 10 mm. hemispheres, show that v (where E is the energy 





director very succinctly emphasised that nowadays “a 
machine need not be worn out to be commercially useless. 
Capacity for production relatively to the most modern 
standard is the sole criterion of the value of any machine 
tool.” 


each type of striker : but there is a substantial difference in this 


of impact and V the volume of the indentation), is constant for 


respect when the values for the two types are compared with one 
another. In a lesser degree this difference between the ratio 





from the above general equaton. In fact, in the few cases with 
hard samples, where the indents have been measured under tly 
microscope, the equation as it stands is in perfect agreement 
with the experimental data. In spite of this, however, the author 
is at present inclined to the view that the above expression is 
not absolutely accurate, but that an additional correction will 
be required before it truly represents the resistance to penetra- 
tion under impact. 


Sratic AND Dynamic Harpwness. 


On referring back to the data for aluminium and tin, it will 
be found that the Brinell hardness number for the former is 24.8, 
and that of the latter is 15.6; or, in other words, tin is 37 per 
cent. softer than aluminium. Having first obtained these 
results, it was rather bewildering to find that a greater impact 
energy was required to produce a given sized indent in tir than in 
aluminium. Since up to the time this fact was observed it has 
been found that there was apparently a definite relationship 
between the impact indents and the Brinell hardness, it was quite 
natural that the results for aluminium and tin, where the order 
of their hardnesses was completely reversed when tested by the 
two methods, were regarded with considerable doubt. and it was 
not until they had been repeated a number of times that the 
author felt justified in accepting them. Having once established 
the fact, it became a matter of interest to inquire why there 
should be such a marked difference in the behaviour ot one of 
these metals when tested by impact, and also to examine the 
data which was at hand, with a view of seeing whether ary of the 
other metals behaved in a similar manner. 

After plotting the diameters of the indents produced under a 
fixed energy of impact, for a number of samples, against their 
corresponding Brireli numbers, it was found that the point for 
tin was well off the general curve. Thus it was evident that the 
reversal in the order of the hardness by the two methods was 
due to tin showing an abnormally high hardness under impact 
and not to aluminium appearing softer by this test. Knowing 
that tin is one of the metals which gives rise to the formation of 
twin crystals when subjected to certain kinds of mechanical 
deformation, it was thought that the peculiar feature observed 
above was in some way connected with this property. Whether 
this is so or not the author is unable to say; but the following 
simple experiment seems to indicate that tin undergoes a different 
kind of deformation when subjected to quick, than to slow, 
applications of stress. Small specimens were prepared by cast- 
ing on polished steel: some of these were slowly deformed by 
pressing the point of a pin into the surface, whilst others were 
quickly stressed by hitting the head of the pin whilst the point 
rested on the surface. The indentations were then examined 
under the microscope, and in all cases the indent which was 
formed quickly was found to be surrounded by large numbers of 
twin crystals, whereas with very slow and steady pressures there 
were practically no twin crystals produced, deformation evidently 
proceeding by a process of ordinary slip. In some instances 
twin crystals were entirely absent with the slow pressures, but 
to get this result great care is required, as relatively insignificant 
side thrusts cause the twinning to appear. 

In view of the behaviour of tin the results which had already 
been obtained with the Brinell and impact tests for cadmium 
and zinc, which are known to give twin crystals by mechanical 
strain, were examined. Strange to say these metals showed the 
same characteristics as tin, namely, in comparison with other 
metals they were relatively much harder when tested by impact 
than by Brinell. 

It should be observed that although a greater initial energy of 
impact is required to produce a given amount of deformation in 
tin taan aluminium it does not necessarily follow that a greater 
amount of energy is absorbed by the former metal. The fact 
taat scleroscopic tests give higher nardness values for tin would 
seem to indicate that the resiilence of a metal is relatively higher 
if its crystals undergo twinning. 








Lieut. GraHaM Jouns, Scots Guards, son of Mr. and Mrs. 
Cosmo Johns, Sheffield, was killed in action on September 27th. 
He was intended for the engineering profession, and matriculated 
at Caius College, Cambridge, but did not go into residence. He 
was severely wounded at Ypres in July, 1917, and returned to 
the front in March of this year. He served for a few months as 
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engineering pupil with Vickers, Limited, Sheffield. 
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AMERICAN AND GERMAN MANUFACTURERS. 


Tue vaunted superiority of German research and 
manutacture is largely “ bluff,” and is based upon a high 
capacity of advertising on the part of the German and 
a tendency in the past for the American to swallow the 
former’s statements, and accept him at his own valuation, 
even to the depreciation of the American. This is the 
view taken by Mr. H. H. Dow, president of the Dow 
Chemical Company, U.S.A., in a paper published by the 
Cleveland Engineering Society. He instanced the Siemens- 
Halske Company, which about 20 years ago started a 
plant in America to build the Siemens-Halske electric 
generator, which was of a curious type, having an armature 
outside the field coils and the commutator outside the 
armature. On the strength of the general reputation of 
Germany for scientific and electrical work, the design was 
largely accepted and introduced, but it is now practically 
obsolete and unknown. On the other hand, the Westing- 
house Company, about the same time, introduced a multiple- 

le generator very similar to the type it manufactures 
to-day, except that there were no commutating poles. 
The Dow Company bought two of these—the larger one in 
1897—and they are still in use. 

In many chemical compounds for medical purposes 
the German products have been used by American doctors, 
and more extensively thar American products of equal 
quality, largely because the former have been given a 
fictitious value by extensive advertising and ‘‘ booming.” 

The wide use of potash as an agricultural fertiliser is 
attributed by Mr. Dow to the extensive advertising, and 
the broad claims made for it by the Germans. In his own 
opinion, it is rarely needed or useful, and this view is 
supported by Dr. Hopkins, of the Illinois Experiment 
Station. Furthermore, the American has the tendency 
and ability to do things on a large scale where the German 
sticks to laboratory methods. Thus, before the war, soda- 
ash and caustic soda were made and sold in America at 
a less price than in Germany, probably because of the 
mechanical ability to handle the matter on a commercial 
scale. Where Germany has an established manufacture 
it has been difficult to get American capital to invest in 
similar manufacture, the idea being that it will be im- 
possible to compete with German science and skill. But 
in cases where capital has had the courage to meet the 
situation the results have been highly satisfectory. This 
has been the case with the dye industry, which was 
practically in the hands of the Germans up to the time of 
the present war, but which has been developed and put 
on a commercial basis by American chemists and manu- 
facturers. As for personal or mental capacity, it is 
certain that the German has no superiority. Part of his 
former assumed strength was due to the weakness of his 
opponent in taking such superiority for granted, part to 
an ability in trading, a large part to his self-assertion, 
and a larger part to his entire lack of any comprehension 
of ethics or commercial honesty. His principle always 
has been that the end—however small—justifies the means 
—however foul. 

The American manufacturer is on a very different 
footing now than before the war. His eyes have been 
opened to his weaknesses and his opportunities. His 
field has widened, at home and abroad. He sees that it is 
dangerous and entirely unnecessary to rely upon or to 
give way to foreign rivals, and almost overnight he has 
seen his negligible mercantile marine expanded into a 
large and powerful commercial asset which he will not 
drop or lose when the war ends. 








NEW BRITISH AND “KEY” INDUSTRIES 
EXHIBITION. 


Ir it does nothing else, the exhibition of new British 
and ‘“‘ Key” industries, organised by the Industrial 
Section of the Tariff Reform League, and opened at the 
Central Hall, Westminster, on Monday of this week by 
the Right Hon J. A. Chamberlain, should serve to convince 
the visitor in a very thorough manner that, after more 
than four years of devastating war, private industrial 
enterprise and initiative are very far indeed from being 
dead. They are, in fact. in many directions flourishing ir 
a manner which is truly surprising to us, and which would 
be thoroughly disconcerting to the enemy could he fully 
realise the significance of it all. What were formerly 
regarded by the enemy as his peculiar industrial preserves, 
and by us as fields in which it was virtually impossible to 
compete with him, have been invaded by British 
technologists, and even already one may say that the 
ground gained has beén_ consolidated sufficiently 
thoroughly—at least from the purely technical point of 
view—-to make the success of an after-the-war counter 
attack extremely doubtful. 

Doubtlessly the exhibition is intended to bring home 
the fact that the technical position gained must be 
reinforced by legislative defences. It would certainly be 
a tragedy if, for the sake of adherence to some shibboletn, 
the German were allowed to return to the dominating 
position which he formerly held in so many important 
branches of industry. In so far as technical ability is 
concerned, there is now no reason whatever why we 
should not hereafter not only supply all our own needs in 
all essential and “‘ key ”’ industries, but challenge success- 
fully the position formerly held by the enemy in foreign 
markets. It will certainly not be the fault of our industrial 
technologists it the position we have gained during the 
war is lost wLen peace is declared. 

The exhibition, as will be gathered from its somewhat 
awkward title, is intended to show the results achieved 
during the war in the way of establishing in this country 
industries which formerly were not carried on by us, and of 
establishing or developing certain branches of industrial 
activity in which are centred the controlling influences of 
other industries. The interdependence of various branches 
of industry is a very complicated subject for study, but in 
the manner in which it is presented at the exhibition the 
chief facts can readily be grasped by all. The exhibits 


illustrate the position of affairs with regard to coal tar 
dyes, tungsten, spelter, nickel, manganese, lead, antimany, 
graphite, monazite sand, magnetos, chemical and optical 
glass, rubber, electric light carbons and hot metal pressings. 
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In the principal cases, diagrams are shown to indicate how 
these substances or objects are produced, to what extent 
their production was, and is now, in British hands, and how 
their production affects other industries. In a very 
excellent handbook to the exhibition, the charts shown 
are reproduced together with highly interesting articles 
dealing with the divisions we have named. With the 
exception of the rubber industry, an industry of which we 
heve always held the keys, the story told of each division 
is one of commendable progress in the direction of freeing 
ourselves industrially from German dominance. 

To the engineer, the metallurgical sections of the 
exhibition present many items of interest, but the section 
devoted to British magnetos should, we think, be especially 
noticed. In August, 1914, the British magneto industry 
was practically a negligible quantity. Not only were we 
almost entirely dependent tor the supply of magnetos 
upon Germany in general, and the Bosch Company in 
particular, but when the situation was looked into, it was 
found that the branches of industry on whicn the magneto 
industry itself was dependent were almost entirely in the 
hands of the enemy. Thus, the production of permanent 
magnets, of the mouldable insulation material used in the 
distributors of magnetos, of the insulating paper and silk 
used in their armatures, and of the very tine enamelled 
copper wire with which they are wound, was either 
entirely or almost wholly monopolised by the enemy. 
At first. British manufacturers had largely to be content 
with producing magnetos of the Bosch design, an under- 
taking which, in view of the facts just mentioned, was in 
itself one of considerable difficulty. To-day, as the result 
of research and with the co-operation of the steel and other 
industries, they have succeeded in developing designs of 
their own which in every way are at Jeast as good as those 
formerly coming from Germany. Complete magnetos, 
enamelled wire,varnished cambrics and silks and permanent 
magnets, all made in England, are to be found at the 
exhibition. 

The story told of monazite sand, although of chemical 
rather than engineering interest, is also wort] y of attention. 
This sand, found in Brazil and India, is the substance 
whence thoria, ceria and other rare earths are derived. 
Tho richest deposits occur in India, and were originally 
worked by an English company. Subsequently, the rights 
of working were acquired by the Travancore Minerals 
Company, a company registered in England, but controlled 
by German interests. All the sand was taken by the 
German thorium manufacturers, while no British firm was 
allowed to obtain any, either for experimental or manu- 
facturing purposes. Proceedings instituted in the earlier 
part of 1914, with a view to breaking down this monopoly, 
were brought to a head by the war, and, as a result, the 
German interests in the Travancore Minerals Company 
have been expropriated, and any British manufacturer 
can now obtain the sand. It was found, however, to be 
easier to smash the German monopoly than to proceed 
with the manufacture of thorium and cerium salts from 
the sand. The information given in the chemical text- 
books was chiefly based on German publications, and was 
found to be inaccurate or misleading, or at best to deal 
with laboratory processes. Two years of research have 
resulted in the evolution, by the London Thorium Company 
of plant and processes for the production of thorium and 
cerium nitrates, and other chemicals on a commercial 
seale. As a result, British manufacturers of incandescent 
gas mantles, of carbons for searchlights, of glass, paints, 
dyes, medicines, &c., can obtain all the rare earths they 
require from purely British sources. 

It may be remarked that no charge is made for admission 
to the exhibition, and that no charge is made for space 
occupied by the exhibits. It is intended to take the 
exhibition, subsequently, to Manchester and other large 
provincial centres. . 








THE gross earnings of the Class I. railroads of the 
United States, 7.e., those whose operating revenue exceeds 
1,000,000 dols. a year, for the first six months of the present 
year amounted to 2,081,448,000 dols., as compared with 
1,897,930,501 dols. for the corresponding period ot 1917, 
an increase of 183,517,499 dols., or 9.67 per cent. Operat- 
ing expenses, however, were 1,815,706,527 dols., as com- 
pared with 1,354,110,709 dols., an increase of 461,694,818 
dols., or 34.09 per cent. The net result is a decrease in 
revenue of 278,177,319 dols. Increased passenger and 
freight rates were brought into use towards the end of the 
half year, but too late to have any influence on the result. 
Figures from eleven systems, however, show that their July 
returns have increases in net revenue 70 per from 27 to 
cent. 

In view of the present difficulty in obtaining carbide 
for acetylene cycle lamps, it is of interest to note that the 
matter having been raised with the Controller of Non- 
ferrous Materials, it has been decided to grant releases of 
carbide to large firms for purposes of distribution “ by 
them” to their employees who use cycles and motor 
cycles for travelling to and from work. Under this 
arrangement, which does not attempt to ensure supplies 
through the ordinary retail channels, requisitions for bulk 
supplies from shipyards, munition works, collieries, &c., 
willing to undertake the distribution will receive con- 
sideration. Such applications should be made on form 
AM2/HB, requisitioning one month’s supplies for this 
purpose. These forms may be obtained of the County 
Chemical Company, Limited, Birmingham, or other 
recognised distributors. 


Tue Director-General of the United States Railroad 
Administration has agreed to the railway shop craftsmen 
being paid a minimum wage of 68 cents—roughly 2s. 10d.— 
per hour. It is, on the whole, better pay than that given to 
shipwrights, who are considered the best paid workmen in 
America. The latter may be higher rated, but they have 
to work harder and for longer hours ; the living conditions 
are not so congenial, and the work is somewhat dependent 
upon the weather. The Railroad Wage Commission—see 
page 87 of our issue of July 26th—estimated that the 
railroad mechanic received 32 to 38 cents per hour; 
during the first months of the present year a canvass of 
twenty-one railroads showed that he received between 
444 cents and 56 cents per hour. Taking 52 cents as an 
average, there is an increase of 30 per cent. over his wages 
of a few months ago. The railroads ought, therefore, to 
have no difficulty in retaining their shopmen. 
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PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
October Quarterly Meeting. 


THe October quarterly meeting was held in 
Birmingham to-day—Thursday—and was the occasion of 
a rather larger attendance than had been anticipated, 
more merchants and buyers being present from distant 
centres than has lately been customary. A summary of 
the market’s position reveals that, having regard to the 
present military situation, neither producers nor consumers 
are disposed to do more than mark time, business being 
limited to comparatively small transactions. Meanwhile, 
there is as much business on the books of manufactured 
ironmasters generally as will fully occupy producers till 
Christmas. All the works were reported to-day on ’Change 
as running up to the limits of their resources. Orders are 
plentiful at the ironworks, but production does not improve. 
The chief trouble continues to be fuel. One ironworks 
which commenced on Monday last week was compelled to 
suspend operations on Wednesday for two days, until the 
arrival of a fresh supply. This is becoming a common 
experience ; but as a rule the ironmasters endeavour to 
postpone commmencing until they see prospective supply 
for the week. The collieries are bombarded with threats 
from the ironworks that they will complain to the Coal 
Controller over the shortage of supply. The usual reply is 
that this course had better be taken, as the colliery cannot 
do impossibilities. 


Finished Iron Values. 


No change took place to-day—Thursday—in the 
control maximum for marked and standard unmarked 
iron, quotations being confirmed at £17 net f.o.t. at 
makers’ works for the former, and £14 15s. 6d. net at 
makers’ works for the latter. Hoops were quoted £18. 
Most of the bar mills are kept busy on high priority work, 
a lot of which carries special prices, as is apparent from the 
results of the latest ascertainment of the Wages Board 
accountants. For nut and bolt manufacture, bars 
command from £15 5s. up to as high as £15 15s. per ton 
delivered to consumers in the Darlaston and other Black 
Country localities. It was announced at the quarterly 
meeting that the movement for a reconsideration of the 
maximum for iron gas strip is taking shape. Negotiations 
have not yet been formally opened with the Controller, 
but meetings have been held to that end. Manufacturers 
urge that the present price, £15 5s., cannot be reconciled 
with the cost of puddled bars at £11 10s. to £12 per 
ton. They declare that the present control selling price 
of strip should be something near £16 5s. per ton, or an 
increase of £1 per ton over the present figure. It does not 
appear that any organised steps for an advance have 
been taken by the steel strip makers. 


Advance in Sheet Prices. 


AN official advance is announced in black sheet 
prices with the sanction of the Iron and Steel Controller. 
Since the control was applied to sheets twelve months ago, 
prices have been restricted to £17 for black doubles sold 
in lots of two tons and upwards, the maximum for smaller 
lots being £19. A new and extendea scale has now been 
laid down, which seems likely to give a good deal of 
satisfaction to makers. Lots of ten tons and upwards 
will in future carry a maximum of £17 10s., and there will 
be a graduated scale for smaller lots as follows :—Between 
2 and 10 tons, £18; between 1 and 2 tons, £18 5s.; between 
5 ewt. ard 1 ton, £18 10s.; under 5 ewt., £19. It is, of 
course, stipulated that the lots must be of one size. The 
net effect of the new prices may be summarised as giving 
mill owners an advance of 10s. per ton on the bulk of the 
business, while providing better facilities for the small 
consumer at the other end of the scale. On a limited class 
of trade, too, makers secure an advance of 15s., and here 
and there 20s. per ton. Galvanised sheets are unchanged 
at £28 10s. per ton for 24 w.g. material, f.o.b., packed in 
bundles. 


Iron Boiler Plates. 


Iron boiler plates of North Staffs make were 
regarded on the market as follows :—£18 10s. for ordinary 
qualities, £19 10s. best sorts, £20 10s. double best, and 
£21 10s. treble best. The demand is in excess of supply, 
and it is very difficult cor consumers to secure deliveries. 
The bulk of the very limited output is going for purposes 
directly or indirectly related to the war. 


Pig Iron Trade. 


At the quarterly meeting it was. very plain that 
pig iron smelters do not care to commit themselves beyond 
200-ton lots ; in grades where special stringency prevails, 
buyers were glad enough to secure even smaller bargains. 
The main difficulty was still with foundry iron. Here 
productive resources continue to fall enormously short of 
demand. Foundry iron consumers to-day—Thursday— 
were exercising great pressure to get new orders accepted. 
Such applications, however, were looked at somewhat 
askance. It was comparatively rare to-day in Birmingham 
for orders to be renewed on the scale of previous tonnage. 
Smelters would consent only: to make distribution “to 
the best of their judgment, and in proportion to the limited 
output.” To an increasing extent producers of pig iron 
are ignoring the 2s. 6d. per ton offered for compliance with 
special analysis with regard to phosphorus and sulphur. 
The general view is that this small addition to the price 
does not pay for the trouble and cost involved. 


Iron Trade Wages. 


The return of the Midland Iron and Steel 
Wages Board for July and August gives the ironworkers 
an advance of 24 per cent., and shows a rise in the selling 
price during July and August from £15 5s. 2d. to £16 ls. 1d. 
This rise of 5s. 11d. fairly realises expectations, the trade 
being fully aware that recent advances would show their 
effect. upon the average selling price. This represents an 
important addition to cost of production, and will materi- 
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ally strengthen the claim for consideration by the Ministry 
in the next adjustment of selling prices. The rate of 19s. 3d. 
per ton payable to puddlers leaves far in the rear the highest 
rate of wages for many years past. The return shows a 
slight increase in the proportion of bars turned out. But 
the total output of the seventeen selected firms has 
decreased from 27,578 tons to 23,739 tons, a result entirely 
expected in view of the fuel shortage and other difficulties 
of production. The rise in wages will be proportionately 
applicable to the earnings of -the blast-furnacemen, 
but this is of less importance in view of the arrangement 
by which makers of pig iron receive a subsidy by way. of 
compensation for any losses sustained in production. 


Steel Trade. 


The steel trade is very busy on all kinds of war 
material, and substantial consignments continue to go to 
France. There is an improved state of affairs as regards 
deliveries of steel. Many consumers are still compelled to 
work on a narrow margin, but there is nothing like the 
stringency in supplies there formerly was, whether in raw, 
semi-manufactured, or finished steel. Prices are unaltered. 


Tube Trade Wages. 


The threatened strike in the South Staffs wrought 
iron tube trade has happily been settled. At a conference 
between the masters and men in Birmingham, when the 
Conciliator from the Ministry of Munitions attended, the 
employers offered an advance of 7} per cent. in respect of 
all tubes up to 2in., the question of an advance for the larger 
sizes to be left to a future conference. These terms the 
men have since accepted, and the notices have been 
withdrawn. 


Trade and the Banks. 


Stimulated by the recent striking address in 
London of Sir Edward Holden, the banker, on trade 
supremacy after the war, and the need for large financial 
resources to back it, the Finance Committee of the Birming- 
ham Chamber of Commerce is soliciting from local 
manufacturers their views as to what banking improve- 
ments are requisite for increasing the “‘ accommodation ” 
facilities at the disposal of traders. 


New Machine Tool Possibilities. 


With reference to my paragraph under this 
heading last week, a word of explanation seems necessary, 
as apparently the Ministry Order has been partly mis- 
understood. It should be made clear that, expressed 
briefly, the position is that a machine tool manufacturer 
may accept what orders he likes for tools, and need not 
inform the Ministry that he has done so, but he must not 
begin to execute, the orders till the Ministry gives 
permission. It has been understood by some makers‘ 
that they must submit orders before accepting them, and 
it is desirable to make it clear that such is not the case. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. . 


THe markets for iron, steel and metals are now 
in a state of alertness, waiting for some guidance as to the 
position of affairs during the next six months. More 
people are now reluctant to enter into any engagements 
which might limit their freedom of action when the time 
at last comes for freedom, but few have any definite idea 
as to the processes by which the trade will free itself from 
the entanglements which have been accumulating during 
the last three years. There is undoubtedly an immense 
amount to be done before we can get clear of all the 
restrictions which have been brought about by the war ; 
but it is something to have a hope of ultimate freedom. 
We have certainly had a taste of the meaning of control by 
Government officials, and very few people like the flavour 
of it. 


Metals. 


The number of licences issued to permit firms to 
deal in non-ferrous metals is growing to such an extent that 
the only safeguard to the trade will be the publication of a 
complete directory ; for without it no one can pretend to 
know whether or not he is dealing with an authorised 
firm. Indeed, it looks now as though nearly every one will 
receive a licence. There has been no change in the official 
prices for copper, standard being at £122, electrolytic at 
£137, and best selected ingot at £135. Strong copper sheets, 
£161. The prospects of the Germans as regards copper 
supply have been further damaged by the action of the 
new Siberian Government, and by the defection of Bulgaria, 
which latter will mean that the Serbian copper will come 
under the control of the Allies. This, however, will make 
practically little difference to the supplies of the Allies, 
though an early termination of the war might make a very 
great difference. It is quite possible that much more 
copper for ordinary purposes will soon be released, although 
probably no lowering of the price will take place before 
December. When, however, the time arrives for the 
reconsideration of the fixed price in the United States, the 
position of the war will, perhaps, have an effect. The 
indifference of buyers to the offers of old gun-metal and 
brass is rather a curious feature of the present situation. 
Dealers here have been inclined to reduce the rates which 
they had been offering, especially in the case of gun-metal, 
and ordinary qualities of this serap could be bought at 
something less than £130 per ton. Yellow brass scrap is 
also rather easier than it was. 


Pig Iron. 


There seems to have been a little improvement 
in the Cleveland foundry iron production, but not enough 
to relieve the anxiety of buyers as to the deliveries against 
allocations for this month, and Lancashire cannot expect 
to get much foundry iron yet from that district. The 
supply here is mainly confined to small lots of Derbyshire 


Staffordshire at 102s. 6d.; and, of course, there is no 
opportunity yet of negotiating for forward contracts. 
This, perhaps, does not matter so much at the moment, 
because there is now much greater uncertainty than there 
was as to the duration of the war, and many people are 
beginning to think that it is as well they cannot enter into 
any prolonged contracts for material until it is seen how 
the cessation of the war demand may affect the markets. 
There is still quite a substantial number of persons who 
hold that the present prices will not be greatly affected 
during the process of transferring the demand from war 
work to industrial work, and these people—if they have 
the courage of their convictions—might buy iron forward 
as soon as they were allowed to do so. But there are many 
more who have no strong views on this point, and they 
would probably keep out of the market until things were 
more settled. 


Finished Iron and Steel. 


There has been no change in the position of 
finished material, and very little of this is to be had, 
except for urgent Government work. It is possible that 
more Lancashire iron could be produced if the labour and 
fuel situation could be improved ; and of course there is 
a chance of this if the war is really near its end. There is 
not a great deal of the cheaper forge iron for the manu- 
facturers of finished iron here; but there is plenty in 
Cleveland, and more of it would be bought for Lancashire 
if the difference in price between it and the Midland 
forge iron were lessened. 


Scrap. 

The actual position in the market for scrap is 
unchanged, but occasionally one hears of a lot of foundry 
scrap being sold at a price which is supposed to come 
within the Government regulations. Generally speaking, 
however, dealers are holding aloof from the market, and 
doing no more than to carry out the contracts already 
entered into. Heavy wrought scrap is in small supply 
at the official price, plus all the charges. Heavy steel 
melting scrap is scarce at 105s., plus 2} per cent. Some 
steel turnings are offered at 65s. on trucks, but not any 


great weight. 


Barrow-tn-FurnNEss, Thursday. 
Hematites. 


There is a very busy state of affairs in the 
hematite pig iron trade of this district. The output, which 
had slackened off for a time, is again big, and there is every 
reason to expect that before long there will be additional 
plant at work. Certainly a furnace in Furness will be 
in operation at an early date. Several turnaces have been 
prepared for work, but the labour question is an extremely 
difficult one, for with all branches of trade crying out for 
men, and, incidentally, the Army as well, there is a 
searcity all round. However, smelters are doing their 
best to satisty the demand of users. On local account a 
big tonnage of metal is required by steel makers, and also 
smaller users, and this takes up the greater proportion of 
the output of the furnaces at Barrow and many of those 
in the Workington district. Special brands of iron are in 
brisk demand on outside account. Prices are steady at 
the full maximum rates, with parcels of mixed numbers of 
Bessemer iron at 127s. 6d. per ton, with special brands at 
140s. per ton, both f.o.t. 


Iron Ore. 


There is a pressing demand all round for hematite 
iron ore, and at the mines throughout the district there is 
marked activity. The output is mostly used up in the 
immediate district of the mines. The demand for foreign 
ores is steady. 


Steel. 

The steel trade presents no new features this 
week. At both Barrow and Workington there is briskness 
in every department at the works, and good outputs are 
being maintained. The demand for semi-manufactured 
sorts is full of life, and billets are at £10 7s. 6d. to £11 per 
ton. For steel shipbuilding material there is a full 
demand, and ship plates are at £11 10s. per ton, with 
boiler plates at £12 10s. per ton. Commercial steel is in 
the background. Steel rails of heavy section are quoted 
at £10 17s. 6d. to £11 per ton ; light rails, £14 to £16; and 
heavy tram rails are at £14 to £15 per ton. Shipbuilders 
and engineers are as busy as they can be in every branch 
of the trade. 


Fuel. 

For steam coal the demand is very keen. Prices 
are unchanged, with Durham or Northumberland sorts at 
32s. 6d. to 33s. 6d. per ton delivered. House coal is in 
heavy demand and short supply at 34s. to 42s. 2d. per ton 
delivered. For coke the demand is increasing. East 
Coast qualities are at 39s. to 41s. 9d. per ton delivered, and 
Lancashire sorts at 37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Cutlers’ Company. 


Preruaps the most interesting event locally since 
last week’s letter was written was the installation of the 
new Master Cutler, the honour falling upon the shoulders 
of Lieut.-Col. Sir Albert E. Bingham, head of the well- 
known firm of cutlers and silversmiths, Walker and Hall. 
Sir Albert succeeds Sir William Ellis, managing director 
of John Brown and Co., who created a record for the 
Cutlers’ Company by holding the office for four years. 
Lieut.-Col. H. K. Stephenson, who has won the D.S.O. for 
services on the Western Front, was admitted to the office 
of Senior Warden, and Mr. William Clark, a director of 
Vickers, Limited, was admitted as Junior Warden. The 
usual ancient ceremonial was observed, but on the election 
of Mr. R. T. Wilson as Law Clerk to the Company, a 
matter of very considerable interest to Sheffield firms, was 
referred to, viz., the Trade Marks Bill. The measure, 
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which was introduced by the Government last year, 


——— 


aroused such a storm of protest, said Mr. Wilson, that jt 
had been hung up ever since, and he hoped that nothj 
more would be heard of it until after the war, when there 
might be more time to give it proper consideration. ]j 
certainly contained many objectionable features. In fact 
the position of the registered holders of trade marks haq’ 
in his opinion, steadily grown worse during the last te, 
years, both because of the decisions of the courts, ang 
because of the view that had been taken of applications, 
It was all very well to make it easy to get a trade mark, 
but if a thing was got easily, its value was destroyed, 
The House of Lords, a few months ago, held that in looking 
at questions of similarity, all they had to do was to ask 
themselves whether there would be any contusion jn 
England, and if there was no such confusion, they let the 
trade marks go through. He—Mr. Wilson—thought that 
doctrine was absolutely unsound. The late Col. Hughes 
used to say that in considering an application for a trade 
mark, great regard ought to be paid to the rights of 
registered holders. From the point of view of fees, it wag 
all very well to let a whole shoal of marks go on to the 
register, but the value of those marks was certainly not 
as great as if a strict test had been imposed to enable 
them to get on. Mr. Wilson, in this matter, I believe, 
reflects the general view of manufacturers, with whom he 
is in close association as advisory secretary of the Sheftielg 
Chamber of Commerce. 


Greek Guests. 


We had a visit here the other day from the 
members of the Greek Commercial Mission. The visitors, 
who were thoroughly representative of the commercial 
and industrial life of Greece, stayed in Sheffield for a 
couple of days, and spent most of their time touring the 
works of the armament firms. At the River Don Works, 
Mr. Douglas Vickers, who recently was elected chairman 
of Vickers, Limited, in succession to Mr. Albert Vickers, 
who, through advancing age—he is over eighty years— 
felt the need of retirement after an active connection 
with the management of the concern for sixty-four years, 
received the delegates. Mr. Vickers explained to them 
that the Sheffield establishment was the parent works of 
the firm, having been founded there about a century ago. 
Tne family had throughout retained its interest in the 
business, which had extended its influence to almost every 
quarter of England, until to-day it could claim to be the 
largest armament-producing firm in England at all events. 
He added: ‘There will be a time, and we hope it will 
come soon, when we can take up the task of converting 
these large shops now used for armaments and munitions 
of war, to the manufacture of peaceful materials. It will 
be a hard task, involving many difficulties and large 
expense, but we believe we shall surmount the difficulties 
as we have done before, and that we shall be able to ask 
our Greek friends a few years hence to view our shops 
devoted to peaceful operations and manufacturing the 
goods which we expect to send all over the world in 
exchange for raw materials, food,and other things which 
we hope to draw from Greece and other countries.” The 
party saw some wonderful processes in the production of 
heavy armaments, and at Hadfields’ Works witnessed the 
piercing of a 4in. plate by one of the firm’s shells, the shot 
being discharged by M. Michalopoulos, Greek Minister of 
Agriculture, and formerly Minister for War. Tney also 
saw tests carried out on the firm’s steel helmets and body 
armour. During the visit, M. Michalopoulos expressed a 
desire to see established an Anglo-Greek Association, on 
the lines of a Chamber of Commerce, for facilitating the 
ideals advanced by Mr. Vickers. 


Metallurgists and Chemists. 


The Sheffield. Association of Metallurgists and 
Metallurgical Chemists, which, it will be recalled, was 
formed about a year ago, is making a strong bid for 
raising the status of the members of the profession. The 
great dearth of trained men, im consequence of war 
conditions, has been responsible for many of the labora- 
tories here being filled with male and female assistants 
whose knowledge of chemistry is of the very slenderest, 
and the danger is that as time goes on the influence of the 
majority of these may result in a down-grade movement, 
which it might be difficult to arrest. The Association is, 
therefore, aiming at the maintenance of a very high 
standard of efficiency, based upon @ sound education. 
The winter session was inaugurated last week. with Dr. 
W. B. Hatfield in the chair. A sub-committee, appointed 
to consider the subject of the education of chemists, 
recommended that students and junior laboratory assistants 
should attain the matriculation examination standard 
before entering any specialised course in applied science, 
and took the view that the comparatively low status of 
junior assistant chemists could largely be traced to this 
standard not having been attained in the past. Such 
educational facilities could be provided in the evening. 
In view of the fact that, by the arrangement of the 
University with the local educational authorities, students 
are now expected to have attained the matriculation 
standard of general education—especially in mathematics 
and practical science—before entering the pure science 
courses, the sub-committee was of opinion that the arrange- 
ment should be extended so as to refer to students 
desiring to enter the applied science courses at the 
University, whether day or evening students These 
recommendations, it seems, have been submitted to the 
Vice-Chancellor, with the result that Dr. Ripper was in 
agreement with the first-named proposal, and said the 
University would encourage the founding of the evening 
courses in chemistry, &c., up to the intermediate degree 
stage. 


North Lincolnshire Iron Area, 


Sheffield has a very practical interest in North 
Lincolnshire, owing not only to the fact of its being the 
source of the basic pig iron supply, but because firms like 
John Brown and Co. and the United Steel Companies, 
Limited, have large holdings there. South Wales and 
Bristol are also interested, financially and otherwise ; but 
Sheffield has the advantage of being a near neighbour, and 
is therefore particularly concerned in a proposal, intv 
which a County Council inquiry has been held, to amalga- 
mate the four townships of Scunthorpe, Frodinghai, 
Ashby and Crosby, which run cheek by jowl, and almost 
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cover the ironstone area. The subject has been talked 
about for years, but hitherto some difficulty or another 
has always cropped up to prevent the taking of definite 
steps. and now something like agreement in the district 
seems to have been reached through a conference of 
jronmasters on the housing problem. 


Round the Works, 


Tne traffic restrictions —as if sufficient 
inconvenience of this kind had not already been sufiered-— 
for which the recent railway strike was responsible, are 
really only just fully removed.’ Tae added congestion 
caused by tle stoppage has been badly felt, in some 
directions particularly. But for this set-back it may be 
said that traffic movements to the coast for shipment are 
steadily improving, though th» overseas need is, of course, 
only yet being met ta comparatively small percentage. 
te demand for railway steel for the Colonies and South 
America is strong, and the Indian market seems prepared 
to place. big business wherever possible. The gradual 
evolution ot order in Siberia is creating urgent require- 
ments in the way of agricultural implements and machinery 
and more general trade is being done now with some ot the 
nearer neutral countries. All kinds of small tools are 
extremely active lines, the gun and shell shops are being 
called upon for increased outputs at this juncture of the 
war, and steel helmets and body armour are being produced 
in very large quantities. Tae latter fact reminds me that 
at an allotment produce exhibition held on Saturday at the 
work of 8. Osborn and Co., for the encouragement of the 
firm's employees, an interesting display of what this 
company can produce in the way of bullet-proof helmets 
and body, aeroplane and other light armour, was made. 
These manifestations of employers’ interest in the welfare 
of the workers are an excellent feature. One firm, for 
instance, in order to help the nation in the matter of fuel 
and light economy, and at the same time encourage its 
employees, has entered into an arrangement with the 
latter whereby economy is checked and rewarded with 
handsome monetary bonuses—quite worth trying for. 
Regarding general trade, it must be admitted that the 
tendency at present is for the weak spots to develop. 
‘Lhis is strongly marked in the crucible department, and 
even acid furnaces are not experiencing quite the same 
pressure. Greater attention is being given to basic steel, 
which is in full demand on war account. 


Iron, Steel, and Coal. 


There is not, perhaps, as much difficulty about the 
market for forge and foundry iron, but supplies of basic 
pig keep well below demand, and although larger quantities 
of special low phosphorus iron from the hematite districts 
on the North-East and North-West Coasts could be done 
with, deliveries continue very fair under allocation for 
war material. The market for steel generally, as will 
have been gathered, is rather easier, and there is a very 
ample supply of steel alloys of all kinds, stocks standing 
easily above requirements, and causing some of the 
holders to fear that, in the event of a sudden termination 
of the war, they may be badly left on a falling market. 
But it is unlikely that the Government will permit a 
collapse of the markets within six months of the signing 
of peace. The coal outlook is still the cause of a certain 
degree of anxiety on the part of heavy consumers, and 
slacks are under particularly urgent call, contract deliveries 
being much in arrears. Taere is virtually no open market, 
so that quotations remain little better than nominal. 
Best South Yorkshire steam hards are quoted 23s. to 
23s. 6d.; best Derbyshire, 22s. 6d. to 23s.; seconds, 
2ls. 6d. to 22s.; cobbles, 21s. 6d. to 22s.; nuts, 21s. to 
22s.; washed smalls, 18s. to 19s.; best hard slacks, 18s. 3d 
to 18s. 9d.; soft nutty, 17s. 6d. to 18s.; peas, 16s. to 16s. 6d.; 
and small slacks, 13s. to 14s. In house sorts branch is 
firm at 27s. to 27s. 6d., and best Silkstone 23s. 6d. to 24s. 6c., 
all per ton at pits. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


THE insufficiency of the available supply of 
Cleveland foundry iron to meet the wants of consumers 
is giving rise to considerable anxiety. Great difficulty 
has been experienced by consumers in placing contracts to 
cover the current month's allocations. The heavy cancella- 
tions which took place at the end of last month made 
consumers doubly anxious to obtain full deliveries during 
the current month, but makers are reluctant to accept 
heavy commitments when they have little prospect of 
fulfilling them, and the consequence is that there are still 
many allocations which have yet to be definitely placed. 
As regards the supply of trucks for railing iron conditions 
at the different works fluctuate from day to day, but on 
the whole the shortage appears to be not so acute, and 
deliveries are rather better in consequence. But there is 
still too large a proportion of forge iron being railed from 
the works, and this, of course, limits to some extent the 
deliveries of the higher qualities which are more urgently 
needed, In the meanwhile the export trade shows very 
little material change. For home consumption No. 3 
Cleveland pig iron, No. 4 foundry, and No. 4 forge are 
95s., and No, 1 99s., the export prices being 122s. 9d. 
and 127s. 9d. respectively. 


Hematite Pig Iron. 


There is no change of importance in the position 
of the hematite pig iron trade. The continued extensive 
use of basic iron for steel making is serving the double 
purpose of reducing the import of foreign ore and also 
relieving the pressure of the demand for hematite iron. 
Nevertheless the whole of the make on the East Coast 
readily passes into consumption, for the demand at all 
times exceeds the supply, but still no consumer is allowed 
to go seriously short, and there is a little surplus for ship- 
ment to the Allies. For mixed numbers of East Coast 
hematite the home price is 122s. 6d. per ton, and the 
export figure to the Allies 147s. 6d. per ton f.o.b. 
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Furnace Coke. 


Having regard to the great difficulties of the fuel 
situation, supplies of coke to the furnaces are being fairly 
well maintained. Still there is room for considerable 
improvement, the maintenance of a regular flow of supplies 
being the first essential to satisfactory working of the 
furnaces. The maximum price of good medium furnace 
coke still stands at 35s. 6d. per ton delivered at the works. 


Manufactured Iron and Steel Trade. 


A most encouraging feature of the North of Eng- 
land finished iron and steel trade is the gradually increasing 
output, The expansion which has recently taken place is 
considerable, and developments still in hand promise 
further progress. At the steel works the capacity of the 
plants is fully taxed by Government orders, and there is no 
surplus output for general consumption. The finished 
ironmakers have as much as they can do to undertake war 
demands, and even the possession of a priority certificate 
is no guarantee of obtaining delivery. The export trade 
is almost solely confined to the Allies, the quantities. at 
present going to the Dominions being all but negligible. 
Priees generally are unchanged, but an all-round increase 
of 10s. per ton for sheets has been officially authorised. 
The principal quotations for the home trade are as follows : 
Steel ship plates, gin. and upwards, £11 10s.;5/,,in., £11 15s.; 
pu, £12; }in., £16; under jin. down to */,,in., £17 ; steel 
boiler plates, £12; steel ship angles, £11 2s. 6d.; steel 
joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship 
rivets, £21 ; common iron bars, £14 15s.; best bars, £15 15s.; 
double best bars, £16 15s.; treble best bars, £17 15s.; 
packing iron, tapered, £17 ; packing iron, ordinary, £13 10s.; 
steel hoops, £17 10s. to £18 10s.; iron ship angles, £13 15s.; 
sheets and plates rolled by steel makers, from £11 10s. for 
jin., and up to £17 10s. for under */,,in., and down to tin.; 
steel rounds, squares, &c., £12 10s. The following are 
nominal quotations for export :—Common iron bars, 
£17 17s.; best bars, £18 5s.; double best bars, £19 ; packing 
iron, £15 10s.; packing iron, tapered, £19 to £20 ; iron ship 
angles, £15 to £15 10s.; iron ship rivets, £23 ; steel bars, 
basic, £16 10s. to £17 10s.; steel ship plates, £15 ; ‘steel 
joists, £13 10s. to £14 10s.; steel hoops, £19 to £20; steel 
sheets, singles, £20 ; steel sheets, doubles, £22 ; steel strip, 
£17 10s. to £18 10s.; heavy steel rails, £12 5s. to £13 5s. 


Realised Prices of Manufactured Iron. 


The accountants’ report to the Board of Con- 
ciliation and Arbitration for the Manufactured Iron and 
Steel Trade of the North of England for the two months 
ended August 3lst last shows that the output was 6324 
tons, as against 7426 tons in the preceding two months, 
but the average net selling price was £14 lls. 9.96d., as 
against £14 2s. 8.62d. It is pointed out that, in accord- 
ance with the instructions of the Ministry of Munitions, the 
average realised price should be increased in respect of 
subsidies granted to pig iron makers by the sum of 20s. 
per ton on sales for home consumption. After making 
this adjustment the average price is increased to 
£15 11s. 2.59d. per ton for July and August. Under the 
sliding scale arrangement the men are entitled to an 
advance of 6d. per ton on puddling, and 5 per cent. on all 
other forge and mill wages as from September 30th, but in 
accordance with the settlements arranged by the Ministry 
of Munitions this advance will be merged into the 12} per 
cent. bonus granted on January 3rd, and the 7} per cent. 
bonus granted on February 20th under those settlements. 


The Coal Trade. 


Demands in every direction continue above all 
possible output, despite the fact that the miners,are now 
working well and regularly. Very many additional men 
will have to be released from the Army if anything like the 
old standard of production is to be reported. The supply 
of tonnage is fairly well maintained, and there is no diminu- 
tion in loading activity. Tonnage is mainly for lifting 
large coals, and as a consequence the demand for smalls 
is not so brisk. Shipments on official account are on an 
enormous scale, so that the collieries producing the best 
qualities of steam coal are actively employed, and this 
means that exporters will have to look to the lower grades 
to meet their requirements. As a consequence steam 
coals generally are very firm in price, but official requisi- 
tions and licences limit open market business to the 
merest skeleton of trade. Best Northumberland and 
Durham steams are fully 70s.; seconds, 62s. 6d. to 67s. 6d.; 
smalls, 40s. to 45s.; gas and coking, 50s. to 55s. for prime 
classes. Bunker coals are quiet at 40s. to 45s. for ordi- 
naries, and 47s. 6d. to 55s. for bests and superiors. The 
coke position is in the main unaltered, but prices are firm. 
Best beehive foundry and patent oven is at 65s., and gas 
coke 47s. 6d. to 50s. f.o.b. The maximum quotations for 
the Allies are as follows :—Best Blyth steams, 37s.; Tyne 
primes, 36s. 6d.; Tyne prime smalls, 27s. 6d.; second 
steams, 32s. 6d. to- 34s.; North Northumberland smalls, 
25s. to 27s. 6d.; Blyth smalls, 27s.; smithies, 3ls. to 32s.; 
peas and nuts, 31s. to 32s.; best gas, 32s.; second gas, 
30s. 6d.; coking coals, 31s. 6d.; coking smalls, 30s.; house- 
holds, 35s. to 37s.; foundry coke, 50s.; gas-house coke, 40s.; 
best bunker coals, 34s. to 34s. 6d.; ordinary qualities, 33s. 
to 33s. 6d.; specials, 39s. Principal quotations for the 
home trade are as follows :—Northumberlands: Best 
Blyth steams, 33s. 6d. to 35s. 6d.; second Blyth steams, 
29s. 6d. to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; 
unscreened for bunkers, 27s. 6d. to 29s.; household coals, 
26s. 6d. to 27s. 6d.; best Blyth smalls, 25s. 6d.; smithies, 
3ls. 6d. to 36s. 6d.; North Northumberland smalls, 
25s. 6d.; peas and nuts, 35s. to 37s. 6d. Durhams : Steam 
(locomotive), 33s. to 35s.; special Wear gas, 3ls. 6d. to 
33s.; best gas, 29s. to 3ls. 6d.; second gas, 27s. 6d. to 
30s. 6d.; ordinary bunkers, 30s.; best bunkers, 3ls. 6d.; 
superior qualities, 34s.; smithies, 3ls.; peas and nuts, 31s.; 
coking coals, 29s. to 30s. 


Blast-furnacemen’s Wages Advanced. 


Another substantial advance in wages has been 
conceded to blast-furnacemen on the North-East Coast. 
The quarterly ascertainment issued this week by the 
Ironmasters’ Association certifies the average net selling 
price of No. 3 Cleveland pig iron at 118s. 10.86d. per ton 
(including subsidy), as compared with 107s. 10.68d. per 
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ton for the previous quarter, an advance of Ils. 0.18d. 
per ton. In accordance with the sliding scale arrange- 
ment there will be an advance in blast-furnacemen’s wages 
of 13.75 per cent., which will raise the wages to 108.50 
per cent. above the standard. 








SCOTLAND. 
(From our own Correapondent.) 


An Industries Fair Suggestion. 


At the first annual general meeting of the 
British Industries Exhibitors’ Association, an organisation 
formed in connection with the recent fair at Glasgow, 
the Marquis of Graham suggested the institution of a 
British Industries Fair afloat. A vessel round about 
30,000 tons, fitted out to accommodate all kinds of products 
of industry, with representatives on board to interview 
prospective buyers, could visit ports at hom and abroad, 
and a tremendous impetus could thus be given to home 
trades. A similar project, by the utilisation of trains, 
had been proposed in Canada. 


Sale of Port-Glasgow Shipyard. . 


It is reported that the shipbuilding concern 
of Messrs. Murdoch and Murray, Port-Glasgow, has been 
acquired by John Slater, Limited, London, who are 
managing owners of a number of cargo steamers, and the 
yard at Port-Glasgow will be utilised as a new branch 
of their business. 


Pig Iron. 


Producers of Scotch pig iron are as busy as 
ever, and everything produced is quickly taken off the 
market. Local business is now practically confined to 
those engaged on war work, directly or indirectly. The 
majority of the furnaces are employed cn the output 
of basic quality, with a corresponding scarcity of foundry 
and forge iron. There is very little shipment owing to 
home requirements. Prices are maintained. 


Finished Iron and Stee). 


Strenuous conditions prevail in the finished 
steel and iron trades. The pressure for delivery is main- 
tained on every hand, and makers are unable to attend 
to all inquiries. Outputs are being restricted to some 
extent by the labour shortage, and also lack of sufficient 
fuel. Steel works have a sustained demand for sectional 
material and rounds. The shipyards are now receiving 
the necessary deliveries, and Scottish steel makers are 
now under Admiralty orders to send material to England, 
for the building of fabricated ships, &c. Exports are 
small and practically confined to France and Belgium. 
Steel sheet makers have large orders on hand for naval 
and aircraft requirements. The malleable ironworks 
are fully engaged. The pressure for deliveries is intense. 
Ordinary shipbuilding sections and locomotive and 
agricultural necessities take a prominent place in the 
output. Re-organisation and enlargement of plants in 
the engineering shops has had a gratifying effect on 
production. Tube makers have good orders on hand, 
especially for water supply pipes on Government account. 
The call for rivets, bolts, and nuts is maintained. Ail 
descriptions of machine tools are in eager request and 
particularly lathes and planers. Exports continue 
lifeless. 


Coal. 

The situation in the Scotch coal trade is still 
adversely affected by restricted outputs. Demands for 
all classes of coal are very insistent, but only a small 
percentage of these requests can be fully met. Industrial 
requirements are very large, but, owing to Admiralty 
and shipping calls on all qualities, deliveries are unsatis- 
factory. Other home consumers are in an even worse 
plight, especially householders. In some _ districts, 
retailers’ supplies completely gave out at the weék-end, 
and merchants’ stocks had to be requisitioned. Tonnage, 
too, continues to arrive fairly regularly, and the neutral 
demand is'strong. All qualities of navigations and steams 
are particularly well placed. The aggregate shipment 
from Scottish ports during the past week amounted to 
172,535 tons, compared with 168,559 in the preceding 
week, and 155,442 tons in the same week last year. Ell 
coals are quoted, f.o.b. at Glasgow, 32s. 6d. to 35s. ; 
splint. 35s. to 37s.; navigations, 37s. ; steams, 34s. 6d. ; 
treble nuts, 30s.; doubles, 29s.; singles, 28s.; best 
screened navigations, f.o.b. at Methil or Burntisland, 
36s. to 38s.; first-class steams, 35s.: third-class steams, 
3ls.; best steams, f.o.b. at Leith, 33s. 6d.; secondary 
qualities, 32s. 6d. per ton. These prices only apply 
to French, Italian, and Portuguese shipments. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Important Properties Purchased. 


Wirutn the space of a few days the announce- 
ment has been made of the acquisition of two important 
works and property in this district. In the first case Mr. 
D. R. Llewellyn, of Aberdare, has purchased the whole of 
the property and interests of the Graigola Merthyr Com- 
pany, Limited, of Swansea, at a price of close upon 
£2,000,000. Tae Graigola Company owns patent tuel 
works at the King’s Dock, Swansea, which are not only the 
largest in South Wales but in the kingdom, and turn out 
about 800,000 tons a year. The company also has smaller 
works at Clydach, which produce 150 tons a day, the 
output from these works being utilised for hcme consump- 
tion. Tuxe colliery property, which exceeds 5000 acres, 
is situated at Pontardulais and Clydach, in the Swansea 
Valley, the coal produced being of the manufacturing and 
steam qualities. Tne Graigola Ccmpany has very exten- 
sive interests in France, and owns the whole of the capital 
of the Société Frangais Graigola Merthyr, which possesses 
fuel works at Dieppe and a Boulet installation for the 





Deoaet 


a 











318 


THE ENGINEER 


Ocr. 11, 1918 


threaten the interests of consumers and the freedom of trade 


manufacture of ovoids at Marans, as well as depdts at 
seven French ports. The Graigola Company is also 
interested in the Société Petit Berdeux Graigola, at 
Montagne, with a depét there. All these interests come 
into the deal effected by Mr. D. R. Llewellyn, with whom 
are interested Mr. H. H. Merrett, of Cardiff, partner in the 
firm of Messrs. James Llewellyn and Merrett, Limited, 
sales agents for collieries, in which Mr. Llewellyn is 
principally interested, Mr. J. Emlyn-Jones, principal 
of Messrs. J. Emlyn-Jones and Co., shipowners, of Cardiff, 
and Mr. H. Seymour Berry, the South Wales coalowner, 
who is the director ot more colliery companies probably 
than anyone else, and was associated with the late Viscount 
Rhondda in his colliery acquisitions within the past few 
years. The present directors of the Graigola Company 
retire, and Mr. Llewellyn will be the new chairman, while 
the commercial management of the concern will largely 
devolve upon Mr. Merrett. The second dea! which has 
been disclosed this week is the purchase of the Briton 
Ferry Ironworks by Messrs. Baldwins Limited, who not 
long ago acquired the Brymbo Steel Works. In this case 
the purchase price is variously reported at £150,000 and 
£193,000. The new owners take possession on the 20th 
inst, The directors of the Briton Ferry Ironworks are all 
local gentlemen, the chairman of the company being Mr. 
John John, of Neath. The works comprise two blast- 
furnaces, with an output of 1100 or- 1200 tons per week, 
and employ 200 men. The furnaces will be worked 
together and not alternately, as at present. They are 
situated on the banks of the Neath River, opposite the 
large holding which Messrs. Baldwins have acquired on 
the Burrows side. It is proposed to erect one sintering 
works on the Burrows side and two on the Ferry side. 
It is understood that Messrs. Baldwins contemplate very 
important extensions to meet the trade demands after 
the war. 


The Policy of Absorption. 


The policy of combination so much in evidence 
in all departments of commerce and industry is not new 
in South Wales. It is, however, progressive, and it is 
patent that the fact is recognised that it is the only course 
to be pursued by capitalists if suecess is to be achieved in 
the future, and the new conditions brought about by 
labour pressure, &c., are to be met. The purchase by 
Mr. Llewellyn of the Graigola Company’s interests, 
including particularly the largest patent fuel works in the 
country, presents a new phase. This is the first time 
colliery interests and fuel works have come together, and 
the experiment will be watched with interest. Mr. 
Llewellyn and Mr. Merrett are concerned in the sale and 
shipment of nearly 3,000,000 tons of dry coals annually, 
and, as is well known, dry smalls are the first to feel the 
effects of depression ,in trade. The problem of their 
disposal is a continual source of anxiety. Mr Llewellyn, 
however, is much alive to the future possibilities of the 
patent fuel industry as a means of absorbing small coals, 
and thus providing a regular outlet for these descriptions. 
If the assistance and permission of the Coal Controller and 
the Ministry of Munitions are forthcoming, Mr. Llewellyn 
proposes immediately to enlarge the Graigola works at 
the King’s Dock, Swansea, to make them -capable of 
dealing with a daily output of close on 5000 tons of small 
coals, and it is his intention to develop at a later stage the 
fuel industry, not only in this country, but in France. It 
is regarded as somewhat remarkable that although the 
manufacture of patent fuel originated in this country, its 
development during the last twenty years has been 
practically neglected. Less than 4 per cent. of the coal 
produced in Great Britain is briquetted at the present 
time, whereas Germany, which took up this manufacture 
subsequent to its being adopted here, briquettes 20 per 
cent. of the output of her coalfields. In the opinion of 
many Mr. ‘Llewellyn’s action is likely to prove the most 
practicable solution of the small coal problem which now 
menaces the smooth working at many collieries. Still the 
miners’ leaders are much concerned about the waste of 
small coals which are “‘ gobbed ”’ at South Wales collieries, 
and contend that to meet the shortage of coals measures 
should be taken to have the whole of the coal worked 
brought to the surface. A deputation from the South 
Wales Miners’ Federation is to wait on the Coal Controller 
to discuss the matter with him. It is very doubtful indeed 
whether, in the existing state of facilities, the Coal Con- 
troller can do anything to meet the situation, but doubtless 
the time will come when the problem will yield to indi- 
vidual enterprise, and coalowners in their own interest 
will find means of dealing with every ton of coal worked 
and put it to good use. 


The Eight-hours’ Day Question. 


The question of the establishment of an eight- 
hour day for those colliery workmen who now work longer 
hours, and for those classes outside the scope of the 
Miners’ Eight Hours Act, was again brought up for dis- 
cussion on Monday last, when a joint meeting of the 
owners’ representatives and representatives of the Engine- 
men, Stokers’ and Craftsmen’s Association was held. The 
reply of the owners, however, was that they could not 
agree to the proposal, which, in their opinion, would 
bring about a reduction in output at a time when the 
country requires the largest possible amount of coal. It 
was further argued that the matter was a national one, 
and was being dealt with by the Coal Controller. In view 
of this decision the workmen’s representatives decided to 
convene a conference of the coalfield for Saturday, the 
19th inst., and to appeal to the rank and file to continue at 
their work pending this conference being held. At the 
joint meeting between the owners’ and workmen's repre- 
sentatives the chairman of the workmen’s side stated that 
the craftsmen desired that their shift should be one of 
eight hours, including a meal time of twenty minutes, and 
admitted, in reply to Mr. Deakin, the chairman of the 
owners’ side, that the proposal would mean that the men 
would only work actually seven hours and forty minutes, 
and he could not give a definite assertion that the new 
arrangement would mean that there would be no reduction 
in output. The owners pointed out that if the proposal 
were adopted it would mean that an additional number 
of men would have to be employed, whereas such men were 
not available at the present time. 


Current-Business. 


There has been no development of any import- 
ance on the market side of the coal trade. Business has 
been very quiet, the facilities prevailing being inade- 
quate to meet any extension of operations. Admiralty 
collieries have been well stemmed, and shipments to Allied 
destinations have been maintained, but it has not been 
possible to improve shipments as is desired. Large coals 
generally have been on the whole steady, though the 
position regarding lower grade coals is not so bright. The 
demand for house and gas qualities is very brisk, as, in 
fact, has been the case for all descriptions for home con- 
sumption ; but nuts, beans and peas, which are invariably 
a highly mercurial market, have been rather slack, while 
duff is weak. Small coals have been very irregular. 
Bunker and coking qualities have moved off well, but 
eargo sorts largely exceed the demand, and at many 
collieries their accumulation is a danger to continuous 
working. Coke and patent fuel are firm, while pitwood 
is quite plentiful, imported supplies, apart from home- 
grown material, being unusually good. 


LATER. 


Business continues very quiet on the coal market, and 
the position generally is not so favourable on account of 
delay occasioned to tonnage. Stems are not so good, 
and there is increasing difficulty in finding facilities for 
maintaining the regular loading of coals. Admiralty coals 
are fairly busy, but other grades are weaker. Small coals 
are very dull, and practically all descriptions are freely 
obtainable for prompt loading. 


Schedule Prices (Fixed for Allies, Minima for Neutrals). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s. 
best Eastern Valleys, 36s.; seconds, Eastern Valleys, 35s. 
Bituminous coal : Best households, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seconds, 33s. 6d.; patent fuel, 
37s. (6d. extra for France and Italy); coke, 54s. 6d.; 
pitwood, ex ship, 65s. 








Newport. 

The tonnage position has not been any too good 
this week, and this has to some extent been reflected in the 
limited supplies of empty wagons, but collieries have 
managed to avoid any loss of working time. Some of the 
undertakings producing higher grade coals have, in fact, 
been quite busy. Schedule prices :—Steam coal: Best 
Newport Black Vein large, 37s.; Western Valleys, 36s.; 
best Eastern Valleys, 36s.; other sorts, 35s.; steam smalls, 
25s. to 27s.- Bituminous coals: Best house, 40s.; seconds, 
37s. 9d.; patent fuel, 37s.; pitwood, ex ship, 65s. 


Swansea. 


The tone of the anthracite market has been 
slightly better than was the case last week. The demand 
for superior anthracite large has maintained the improve- 
ment shown recently, while the inquiry for machine-made 
qualities has been quite brisk, especially in the case of 
smaller sizes. Duff and rubbly culm have been very slow. 
Schedule prices :—Anthracite : Best breaking large, 37s.; 
second breaking large, 36s.; third breaking large, 34s. 6d_.; 
Red Vein large, 34s. 6d.; machine made cobbles, 46s. to 
49s. 6d.; French nuts, 46s. to 49s. 6d.; stove nuts, 46s. to 
49s. 6d.; beans, 40s. to 42s.; machine made large peas, 27s.; 
rubbly culm, 18s. and 20s.; duff, 13s. 6d. and 15s. 6d. 
Steam coal: Best large, 37s.; seconds, 34s.; bunkers, 29s. 
and 30s. 6d.; smalls, 24s. and 26s. Bituminous coal: 
Through and through, 34s.; smalls, 3ls.; patent fuel, 37s. 


Tin-plates. 


The tin-plate trade shows no material change, 
and is very busy. The home inquiry is brisk. Control 
of the trade has been tightened, an embargo being placed 
upon dealing in foreign markets. Prices rule firm at the 
official maximum. Dr. Addison, Minister of Reconstruc- 
tion, speaking at Newport on Tuesday night, made special 
reference to the tin-plate industry, which, he said, was one 
of the most important in South Wales, for in 1913 it 
employed 25,000 people, but at present only 10,000. In 
the reconstruction scheme, he said, it is intended to help 
this industry to be restored as quickly as possible after the 
war. The war had immensely stimulated the production 
of iron and steel, and under the reconstruction scheme 
some understanding as to the price of iron and steel must 
be come to. Quotations: LC. 20 « 14 112 sheets, 
32s. 44d.; block tin, £337 per ton cash and for three 
months ; copper, £122 per ton cash and for three months. 
Lead, Spanish, £29 10s. per ton. 








IRON AND STEEL TRADES. 


Trr following resolution on Lord Balfour of Burleigh’s 
Departmental Committee Report on the Tron and Steel Trades 
was passed unanimously by the Council of the British Federation 
of Tron, Steel, Tin-plate and Metal Merchants, at a Council 
meeting held in London on September 27th : 

“This Council, while most cordially desirous of forwarding 
every effort to improve the efliciency and increase the volume 
of British production, is strongly of opinion that the rehahilita- 
tion and expansion of British trade after the war will not be 
furthered, but seriously handicapped by any attempt to drive 
out of busiress the merchants of this country, whose activities 
must in the future, as in the past, condace to the mutual! advan. 
tage of producer and consumer. 

“This Council would view with grave concern the adoption of 
the recommendations of Lord Balfour’s Committee on Trade 
after the War in favour of the establishment of a national 
selling agency or agencies, by manufacturers in the iron and 
steel trade. Such an agency or agencies would, in the opinion 
of this Council, not only jeopardise the existence of the merchant 
community, which has hitherto carried on suecessfully the 





marketing of British iron and steel, but would, also, seriously 


generally, 

“ff merchants are thus to be deprived of their living under 
the auspices of Government Departments they are entitled to 
claim compensation from the State for the destruction of their 
businesses. 

“This Council notes the recommendations of the Committee 
that various committees and advisory bureaus should be set 
up after the war, under the authority of Departments of State 
to consider trade questions. Should these bodies be established, 
this Council urges the claim of the merchants to adequate 
representation thereon,” 








FORTHCOMING ENGAGEMENTS. 





SATURDAY, OCTOBER 12rx. 


MANCHESTER AssocrIaATION OF ENGINEERS.-—-Grand Hotel, 
Manchester. Opening address by the sident, Mr. Joseph 
Butterworth. 6.30 p.m, 
or ENGINEERS-IN-CHARGE,—St. Bride's 
Address on “ Fuel 





Tue AssoctatiIon 
Institute, Bride-lane, Fleet-street, E.C. 4. 
Economy,” by Mr. D. Wilson. 7.30 p.m. 

Tue Association OF ENGINEERING AND SHIPBUILDING 
DravcutsMEN : Lonpon Brancn.—Holborn Restaurant, Vene- 
tian Salon. Grand Bohemian Concert. 6 p.m. 

Tur Norra or ENGLAND INstrruTe OF MINING AND MEcHA \1 
cal EnGrtnerrs._-Wood Memorial Hall, Newcastle-on-Ty ne, 
Papers open for discussion: “* Notes on the Overhead Ku pe 
Winding Plant at Pleumeller Colliery, Haltwhistle, Northumber. 
land,” by Mr. George Raw; “ Record of Gas Pressure from a 
Borehole,”” by Mr. Charles J. Fairbrother. 2 p.m. 


TUESDAY, OCTOBER l5ru. 


INstTITUTION OF PETROLEUM TECHNOLOGISTS.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Paper, ‘‘ Some Notes on 
the Geology of the Persian Oilfields,”” by H. G. Busk and H.T. 
Mayo. 5.30 p.m. 

Tue Junior Institution oF Enctneers: Nortu-Eastrrn 
Section.— Mining Institute, Neville-street, Newcastle-on-Tyne 
Discussion on ** Coal Conservation Sub-committee’s Report,” 
to be opened by Mr. M. Ward. 7.15 p.m. 

WEDNESDAY, OCTOBER I6ru. 

Tur TINpusTRIAL Reconstruction Counetr..—Saddlers’ Hall, 
Cheapside, B.C. 2. Address, ** Principles of Reconstruction,” 
by Right Hon. Christopher Addison. 4.30 p.m. 


THURSDAY, OCTOBER lira. 


Tnpustriat. Leacur.—Connaught Rooms, Great Queen 
street, Kingsway, W.C. 2. Annual meeting. 6 p.m. 
Tue BrremtrncHam Metatturaicat Socrety.-—Birmingham 


Paper, * The Rolling of 


Chamber of Commerce, New-street. 
A. Robert<on. 


Metals,” by Mr, F. Johnson and Mr. W. H. 


7 p.m. 
THURSDAY AND FRIDAY, OCTOBER I7r# anp 181s. 


Tse InstrrutTion or Gas Enotneers.—lInstitution of Civil 
Engineers, Great George-street, Westminster, 8.W. 1. Special 
general meeting. (1) Preliminary Report of the Gas Investi- 
gation Committee, by Mr. James W. Wood. (2) “ Un- 
accounted for Gas,” by Mr. B. R. Parkinson. (3) “* The Corro- 
sion of Dry Meters,” by Mr. J. G. Taplay. (4) ‘‘ The Corrosive 
Action of Flue Dust on Fire Bricks,”’ by Mr. Walter Emery and 
Dr. A. Scott. 10.30 a.m. each day. 

Tue Ceramic Soctety: Rerracrory MaterRtats SEcTIon.— 
Technical College, Swansea. ‘‘ Notes on the Distribution of 
Refractory Materials in South Wales,” by Mr. J. Allen Howe ; 
‘* Magnesite as Raw Material,”’ by Mr. T. Crook ; “‘ Silica Brick 
Manufacture,” by Mr. G. W. Mottram; ‘‘ Corrosive Action of 
Flue Dusts on Firebricks,” by Dr. J. W. Mellor and Mr. W. 
Emery: “ Zirconia: Its Occurrence and Application,” by Mr. 
H. C. Meyer ; ‘‘ Refractories in the Zine Industry,”’ by Mr. J. A. 
Audley, B.Sc. 9.30 a.m. Thursday: 10 a.m. Friday. 


FRIDAY, OCTOBER 18rn. 


Tue Royat Sanirary Instrrute.—Visit to Messrs. Pilking- 
ton’s Tile and Pottery Company’s Factory, Clifton Junction, 
Manchester. Train leaves Victoria Station, Manchester, at 
2.20 p.m. Meeting at College of Technology, Manchester, 
6.30 p.m. Discussion on “ Welfare Work in Factories and 
Workshops,” to be opened by Proiessor J. Radcliffe, M.Sc. 

INSTITUTION OF MecHaANicaL ENGINEERS.—Hall of the Insti- 
tution of Civil Engineers. Papers to be read and discussed : ‘‘ A 
Law Governing the Resistance to Penetration of Metals when 
Tested by Impact with 10 mm. Steel Ball; and A New Hardness 
Scale in Energy Units,” by Professor C. A. Edwards, D.Sc., and 
F. W. Willis, B.Se. ; “‘ The Value of the Indentation Method in 
the Determination of Hardness,”’ by Mr. R. G. C. Batson ; ** The 
Ludwik Hardness Test,”” by Mr. W. Cawthorne Unwin. 6 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Wincert, Limited, of 25, Victoria-street, Westminster, 8.W. 1, 
have opened a North of England office at 40, Albert-road, 
Middleshrough, where their late secretary, Mr. Calvert Griffiths, 
acts as manager. 

WE are informed that Mr. Thomas McLeod has purchase” the 
controlling interest in the Power Plant Company, and the 
management is now purely British. The new managing director 
is Mr. R. J. MeLeod, the assistant general manager, Mr. W. E 
Sykes, and the technical staff remains as before, 








CATALOGUES. 


Ep. Bennis anp Co., Limited, Little Hulton, Bolton.— 
Tilustrated descriptive pamphlet dealing with truck tipplers of 
various types, inclined ash-tipping hoists, and ash-lifting plants. 

Tue CampBripvce Screntiric InstRuMENT Company, Limited, 
Cambridge.—List No. 137. Illustrated leaflet describing the 
firm’s microscope lathe attachment, a device designed to aid in 
tool setting for precision screw cutting. 

Tar Jupson-Jackson Company, Limited, 50, Marsham- 
strect, S.W. 1.—A neatly arranged and well bound catalogue 
souvenir illustrative of some of the machine tools handled by 
this firm, its show-rooms and offices, and of members of its staff— 
has been sent to us. There is a brevity and directness 
about the printed matter that greatly appeal to us. As an. 
example of catalogue production the souvenir would deserve 





great credit even in times less strenuous than the present. 
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HIGH-SPEED STEEL HARDENING FURNACE. 


A HIGH-SPEED steel hardening furnace of improved design 
has recently been introduced by Brayshaw Furnaces and 
Tools Limited, Manchester. The improvements consist 
in the provision of a recuperative chamber ; a new design 
of burner which enables the furnace to be operated at the 
very low air pressure of Gin, to 8in. water gauge, and a 
new arrangement of levers for opening and closing the 
doors. These levers are now so placed that the operator 
is free to manipulate the doors without assistance, and 
without losing hold of the article which is under treatment 
in the furnace. The furnace is shown herewith in cross- 
section, and is of the twin-chambered variety. The 
bottom chamber A is, of course, the hardening chamber, 
and the top portion B, which is heated by means of the 
waste gases from the lower chamber, is the preheating 
chamber in which the tools undergo a preliminary raising 
of temperature. The burner is indicated at C. and is 
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GAS-FIRED HARDENING FURNACE 


claimed to be of an entirely new design to enable it to 
operate effectively with low-pressure air from a fan. The 
arrangement is such that a proper mixing of the gas and 
air is brought about,and the resulting flame gives a soft 
and well diffused heat, which allows the tools to be placed 
directly in the flame without fear of blistering or scaling. 
As will be seen, the gas enters the burner through the pipe 
shown at the lower part of the furnace, while the air for 
combustion enters at the top, the air pipe passing through 
a recuperative chamber D into which the waste gases pass 
from the top of the furnace to the outlet round the burner, 
as indicated by the arrows. By this means the air, in its 
paesage to the burner, picks up a considerable amount of 
heat and mixes with the gas at an increased temperature, 
thus effecting economy in the consumption of gas. While 
the recuperative chamber is strongly recommended by the 
makers, the furnace can also be supplied without it. 








ANOTHER HUGE AMERICAN MALLET 
LOCOMOTIVE. 


TueE type of locomotive invented in France nearly fifty 
years ago by M. Mallet, as a means of increasing power 
with light axle loads for small locomotives, has been 
developed in America to a machine of enormous propor- 
tions, and used in great numbers. Its adoption has been 
due to the combination of a desire for the most powerful 
engines possible and the necessity of avoiding increase in 
axle loads. The highest development has been in an 
engine with three groups of driving wheels. Without 
going to this extreme, many railways are using Mallet 
engines of great size, power and weight, and the Norfolk 
and Western Railroad has built, at its own works, the 
largest of the many Mallet enginesin use on thisroad. It is 
of the 2-8-8-2 type, weighing 265 tons, and having a 100- 
ton tender carried on two six-wheeled bogies. With rigid 
wheel base of only 15}ft. in a total wheel base of 574ft., it 
can traverse curves of 320ft. radius. Owing to the great 
height of the boiler and the loading gauge for the numerous 
tunnels, the funnel and dome are very squat, the safety 
valves are laid horizontally, the sand boxes are like 
flattened sacks extending down the sides of the boiler, and 
the bell and air brake pumps are mounted on the front of 


the smoke-box. A mechanical stoker is used. The 
leading dimensions are as follows :— 

Cylinders ..  .. 24hin. 32in. and 39in. x 32in. 

Driving wheels ST en oe ee Sin. 

Bogie wheels ?ft. Gin. 

‘Tender wheels th tpt et 2ft. 9in. 

Wheel base, driving (each group) 15ft. Gin. 

heel base, engine 57ft. Gin. 
Ostt. 





Wheel base, engine and tender 
Driving axle journals errs llin. x 12in. 





Boiler, diameter 2in. 
Fire-box .. .. ft. x 

;, eee 284, 24in. 
Superheater tubes 53, Shin. 
Length of tubes sk 24it. 
Heating surface, tubes 5834 sq. ft 


Heating surface, fire-box boi ye 
Heating surface, total .. .. .. 4. 
Superheating surface. . ag 

Grate surface os 


6316 sq. ft. 
1510 sq. ft. 
96 sq. ft. 


Boiler pressure .. 230 Ib. 
Valves, piston cs 14in. and 17in. 
Tractive effort, simple 135,600 Ib. 
‘Tractive effort, compounc 104,300 Ib. 


235 tons. 

265 tons. 

370 tons. 

20 tons. 
12,000 gallons 


Weight ondrivers .. .. 
Weight of engine ek 
Weight of engine and tender .. 
Coalontender ... See 
Water in tender 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C 
at 6d. each, 

The date first given is the date of application : the second date 
at the end of the abridgment is the date ef the acceptance of the 
complete specification. ; 











STEAM ENGINES. 
118,462 (12,482 of 1917). August 30th, 1917.—Cy1inpERs or 


UnirLow Enatnes, Galloways, Limited, Knott Mill 
Tronworks, Manchester, and another, 
The present invention consists in a modification of the 


arrangements described in Specification No. 111,721, in which 
each abutting end of the cylinder is provided with a peripheral 
extension of tubular cross section forming two passages to convey 
steam from the exhaust ports in the cylinder to a discharge 
outlet. In the drawings, Fig. 1 is a cross section through the 
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exhaust ports in the cylinder and through one of the tubular 
passages surrounding the cylinder, and Fig. 2 is a section or the 
line 2—2 of Fig. 1. The adjacent ends A of the cylinder are 
provided with peripheral extensions B of tubular cross section, 
the two parts of the cylinder being secured together by bolts C 
passing through the extensions B. Ports D formed at the junc- 
tion of the parts of the cylinder convey the exhaust steam to the 
tubular extensions B, and from them by suitable flanged con- 
nections E to a discharge outlet F, which in the example shown 
is common to both extensions.—-Auguet 30th, 1918. 


INTERNAL COMBUSTION ENGINES. 


118,424 (9246 of 1917). June 27th, 1917.—FourR-cycite 
Rorary Enaine, Vickers Limited, Vickers House, Broad- 
way, Westminster, and another. 

According to the inventors’ chief claim this is an internal 
combustion engine comprising a rotor heving a pair of projecting 
portions forming pistons and arranged so that during one-half 
of the working cycle the combustible mixture is exploded 
behind one of these pistons, while the other piston draws in an 
explosive mixture behind it, the two pistons during this part 
of the cycle forcing out scavenging air in front of them. During 
the other half of the cycle the first mentioned piston compresses 
the combustible mixture in front of it, whilst the other piston 
forees out the burnt gases in front of it, the two pistons during 
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Fig. 2. 


this part of the cycle drawing in scavenging air behind them. 
Figs. 1 and 2 are sectional views of one form of engine constructed 
in accordance with this invention, A being the rotor, B and C 
the projecting portions or pistons, and D and K rotary valves, 
the rotor and valves all being geared together as shown at E. 
Recesses F, G and H, J are provided in the valves, and as the 
rotor rotates the pistons B and C enter these recesses. Channels 
are provided in the faces of the valves Dand K. The explosive 
mixture is led into the engine through the inlet pipe L. An 
exhaust port is provided at M and an auxiliary exhaust port at 
N. Airis admitted through ports O to the valve K and through 
the port P to the valve D. {gnition devices in the form of the 
sparking plugs R, R project into a compression chamber 8S 
in the casing.—August 27th, 1918. 


118,538 (18,693 of 1917). December 15th, 1917.—Liquimp Fue. 
InJEcTION Device, Ernest Willoughby Petter, 73, Queen 
Victoria-street, London, E.C. 4, and another. 

This is a device for supplying two kinds of liquid fuel 
simultaneously or alternatively to internal combustion engines. 
is @ pump provided with a spring pressed plunger C. 


On the plunger is a collar D, between which and the pump is a 
spring E to withdraw the plunger from the pump. On the 
casting B is pivoted a lever F to bear on the collar D. The 





lever is provided with a handle G to bear against 2 stop. 


319 





On the casting is a gudgeon pin J, on which is mounted a 
rocking lever K carrying a roller M, to strike the plunger C. 
8 8S are the suction pipes leading from the sources of supply. 
O is the delivery pipe leading to the injection nozzle. The 
purpose of the handle G is to put the pump out of action by 
moving the plunger C away from the roller M. The rockinZ 
lever K is reciprocated by aconnecting-rod R. In operation on 
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the reciprocation of the rod the lever K strikes the plunger, 
causing the pump to deliver fuel into the combustion chamber 
through the nozzle P. After the injection stroke the plunger is 
returned to its original position by the spring, whereby fuel is 
admitted to the pump from either or both sources of supply 
ready for the next injection stroke. The two fuels can enter 
the fuel pump box through one inlet V, or separate inlets may be 
provided.—September 5th, 1918. 


DYNAMOS AND MOTORS. 


118,536 (18,283 of 1917). December 10th, 1917.—CuRRENT 
ConTROLLERS, Geotge Ellison, and another, Wellhead-lane 
Works, Perry Barr, Birmingham. 

This invention aims at the suppression of the are formed 
between a pair of contacts when a circuit is broken. Fig. 1 
shows an ordinary controller arrangement and Fig. 2 the form 
designed in accordance with thisinvention. The fixed contact A 
opposite each segment B, on the barrel C, is mounted in a radial 
position, leaving a clear space on either side of it. One end of 
the segment has an extension D formed integrally with the main 
portion, but set back in order that when the main portion of the 
segment leaves the fixed contact an air gap is provided between 
the latter and the extension. The extension is made sufficiently 
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long to produce an air gap of gradually increasing width. This ° 
follows from the fact that the distance between the fixed contact 
and the extension increases from the adjacent end of the 
segment to the outer end of the extension. Any convenient 
means are employed for setting up a magnetic field in the air 
space in a direction parallel to the axis of the barrel. The 
polarity of the segment is such that when an are indicated by 
the line E is formed it moves towards the outer end of the 
extension as indicated by the arrow F. Due to the formation 
of the gap the arc is also caused to swing round in a direction 
away from the extension and is finally blown out into the clear 
space between the extension and the fixed contact. Without 
the extension the are can be driven inwards towards the barrel 
as shown in Fig. 1.—September 5th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


118,518 (16,886 of 1917). November 16th, 1917.—Hypravutic 
SHEARING Presses, Duncan’ Stewart and Co., Limited, 
Glasgow, and another. ; 

This is an improved arrang' nt of h for operating 
the rising and falling table of hydraulic shearing presses, and the 
arrangement is such that while it supports the portion of work 
being severed its descent during the severance is not brought 
about by pressure applied by the work. The action is shown 

in the illustrations, Figs. 1 and 2._ On the horizontal shaft A 

there are two three-armed levers B, two arms being connected 

by links with the rising and falling table C, and the third arm 
by links with the ram D. On the shaft A there is loosely 
mounted one part of a coil clutch E, the other part of the clutch 
being fast on the shaft A. The two members of the clutch are 
engaged and disengaged by the endwise movement of the muff 

F, this movement being brought about by a hydraulic ram G 

in the cylinder H, connected with an intensifier and non-return 

valve J: These parts are operated by the valve K and rods L. 

The table-balancing cylinder M is connected by way of a valve 

N with pipes O communicating with the accumulator. The 

rod of the valve N is connected by levers and links P in which 

there is a lost-motion device consisting of a slot with an arm 
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on the clutch-operating lever. With this arrangement the table 
is retained in the lowered position by closure of the non-return 
valve J so long as the valve K controlling communication with 
the exhaust remains, closed, but upon that valve being operated 
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through its connection with the usual hand lever (not shown) 
the table rises under control of that valve, and so of the lever. 
—September Sth, 1918. 


TELEPHONES AND TELEGRAPHS. 


118,524 (17,091 of 1917). November 20th, 1917.—InpucTIoN 
ees Mortimer Arthur Codd, 64, Belvedere-road, Lambeth, 
zondon. 

Tn induction coils in which a mechanically or independently 
actuated make and break device is employed in place of a 
trembler, a condenser is usually provided across the two brushes 
in order to reduce the sparking that would otherwise occur 
where the brushes make contact with the insulating and con- 
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ducting material round, the rotor of the make and break deviee 
The inventor claims ¢o0 have discovered that if the rotor be 
caused to revolve at a speed of 3000 revolutions per minute, no 
sparking occurs if the condenser be dispensed with, as shown in 
the accompanying sketch. This requires little or no explanation 
beyond stating that A is the rotor, the brushes, D the primary, 
and E the secondary coil.—September 5th, 1918. 


PUMPING AND BLOWING MACHINERY. 


118,445 (12.303 of 1917). August 27th,1917. Execrricatty- 
DRIVEN Pumps AnD Compressors, William Jethro Sturgess, 

29, Cromer-road, Moseley. 
According to this invention the shaft of the motor is formed 
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Fig. 3. 

















Fig. ae 


hollow throughout its whole length, and the pulley which is 
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or forcing air or liquids through the length of the motor shaft, 
or the inventor claims to be able to employ a separate element 
adapted to fit inside the pulley, the element having vanes fitted 
therein so that it acts asafan. Referring to the accompanying 
drawings, Fig. 1 shows a diagrammatic view illustrating one 
method of carrying the invention into effect. Fig. 2 is an 
enlarged view of the pulley and vanes shown in Fig. 1, and Fig. 3 
is a modification of Fig. 2. 


MINES AND METALS. 


118,488 (13,966 of 1917). September 27th, 1917. Inaor 
Movutps For Sreer, Benjamin Talbot, County Bank 
Chambers, Middlesbrough. 

To prevent piping in steel ingots this invention provides 
moulds constructed as illustrated in Figs. 1 to 3. In these 

drawings Fig. 1 is acentral vertical section and Fig. 2a planof a 

mould with a core of rectangular cross section. Fig. 3is a plan ofa 

mould in which the core is of circular cross section. A is the 
iron casing of the ingot mould, B is an iron core, C a recess 
formed between an enlargement D provided at the upper end 
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of the casing and the core B and into which recess molten slag 
is poured when the core is in position, or a cast or moulded top 
may be provided to fit the recess as explained above. E is a 
metal cover plate and F an opening through which liquid slag 
ean be introduced into the recess C. The lower end of the core 
B fits in the inside of the case slightly below the enlarged top D. 
The core is supported by bars placed through holes G provided 
in the core and resting or the top of the mould.—September 5th, 
1918. 


MISCELLANEOUS. 


118,511 (16,038 of 1917). November 3rd, 1917.—Parer MAkIne 
Macuines, The Right Hon. Edward Partington, Baron 
Doverdale, Westwood Park, Worcester, chairman of Oliver 
and Partington, Limited, Glossop. 

This invention relates to the drying of the ‘‘ weh’’ in paper- 

making machines of the Fourdrinier type. A proportion of the 

drying cylinders over which the web first passes is heated to, and 
maintained at, a temperature higher than the remainder of the ey- 
linders and sufficient to impart to the damp web passing thereover 
enough hcat to cause the water contained in the web to evapo- 
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rate freely as the web passes over the lesser heated cylinders. 
In carrying out the invention in a machine having, as shown 
diagrammatically in the accompanying drawing, 16 drying 
cylinders A to P, the first five cylinders are heated to, ‘and 
maintained at, a temperature sufficient to raise the temperature ot 
the web R to about 200 deg. Fah. The remainder of the drying 
cylinders may successively fall about 10 deg. Fah, in temperature, 
so that the temperature of the last cylinder is about 90 deg. Fah, 
7 "-"tapeapoas baking or overdrying of the paper.—September bth, 


111,106 (15,526 of 1917). October 25th, 1917.—MaNUFACTURE 
or WeEtpLEss Meta Tupes, Ernest Defert, 13, Avenue 
de la Gare, St. Chamond (Loire), France. 

This is an improved process for the manufacture of weldless 
tubes by rolling thick hollow blanks. It consists in the combined 
employment of a drawing press for effecting a first conversion 


of the blank, and of a continuous tube rolling mill that receives | Parade Waterloo Station, 8.45 a.m. 
from the press the blanks treated by the latter, the rolling of the | Rifles and side arms to be carried. 
Fig. 1 represents | be taken. 


tubes being completed in the usua! manner. 
a side elevation of the drawing press and of the housing of the 








Ocr. 11, 1918 


—= 





suitable shape_arranged to act as a fan for the purpose of drawing | pair of rolls F, The axis of the dies and the centre of the groove 


of,the rolls are situated in the prolonged axis of the pushing 
piston. The continuous rolling mill comprises essentially 9 
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roller housing G, H and rolls J, K and L, M, &c., the rolling axis 
coinciding with the limits of adjustment with the axis N, 0, of 
the drawing press.—September 5th, 1918, 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British subjects 
the right to manufacture under enemy patents—which right 
when acquired can be retained after the war—and has been 
specially compiled for Tue ENcIngER by Lewis Wm, 
Goold, Chartered Patent Agent, 5, Corporation-street, Bir- 
mingham. It is desirable in the first instance to obtain the 
latest particulars upon the Patents Register. If any patent 
listed has been assigned to, or is the property of, a non-enemy 
proprietor, the law does not apply. 


On each of five of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 8492/13.—Ammupition; projectiles; projectile fuses, 
Relates to shells intended to be dropped from aircraft, and con- 
sists in providing them with a tail fan which acts to arm the 
percussion fuse and to guide the shell in its flight. Machenbach, 
B., and Sprengstoff Akt.-Ges. Carbonit, Germany. Dated 
April 18th, 1912. 


No. 8494/13.—Making paper bags, ervelopes, &e. A folding 
device for a machine for making paper bags, envelopes, &c., of 
the type in which the folding flaps are rotatable about an axis 
in the upper face of the lower pressure plate. Buse, ©., and 
Lingemann, E., Germany. 


No. 8566/13.—Ordnance ; field carriages ; recoil apparatus. 
Relates to pedestal bases for anchoring field guns in the firing 
position. According to the invention the pivot, which is rotata- 
bly mounted in the base, has an upper part slidable thereon, in 
longitudinal guides, when a retaining pin is removed, Krupp 
Akt.-Ges., F., Germany. Dated May 8th, 1912. 


No. 8758/13.—Distilling oils. Apparatus for distilling petro- 
leum, tar, &c., under high vacuum is provided with means for 
regulating the vacuum for working the plant at atmospheric 
ressures, and for preventing cordensates from flowing back to 
the still. Steinschneider, L., Austria. 


No. 8834/123.—Bearings. A metallic packing for excluding 
dust from, and retaininy oil in, ball bearings for cycles, &c., and 
for other purposes, consists of a dise of spring metal formed with 
annular corrugations and with a flanged inner edge. Each dise 
is radially compressible, and presses elastically against the bear- 
ing casing, the ball races, and the axle; but is not secured 
rigidly to any of these parts, Roderwald, P., Berlin. Dated 
Aprii Lith, 1912. 

No. 8848/13.—Steam generator:. Steam boiler», more pariic- 
ularly flash boilers, are provided with a superposed surface 
condenser in which steam is condensed and returned to the 
boiier when no steam is required. Schmidt, W., Germany. 
Dated May 1th, 1912. 


No, 8887/13.—Bearings. In a ball-bearing for sliding doors 
comprising two channels in the lower edge of the door, each 
holding a ball running on a rail, the cross-section of the channels 
is trapezoidal, the walls diverging downwards, and each bell! 
bears against a leaf spring supported at its ends only. The 
channels are made from sheet iron with ears, the ends bent 
inwards to form stops at the ends of the ball paths, and to secure 
the bent ends of the spring. Meldau, G., Germany. 


No. 8956/13.--Electric incandescent lamps ; filaments consist 
of a micro-crystalline solid solution in tungsten of vanadium, 
chromium, molybdenum, thorium, titanium, manganese, bismuth, 
tantalum, uranium, or zirconium, singly or mixed, and are formed 
by first strongly heating, then chilling and tempering, and ulti- 
mately mechanically working a mixture of tungster with bet ween 
0.1 and 3 per cent. of added metal, but not more. Just, A., 
Budapest. Dated April 18th, 1912. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Oxford-street, W. 1. 


CORPS ORDERS. 
No. 42 by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Captain of the Week.—Captain W. Darley Bentley. 
Next for Duty.—Captain E. G. Fleming. 


Sunday, October 13th.—Commandant’s Parade at Waterloo 
Station, 8.45 a.m., for work ** Pontooning” at Esher. Drill 
order. Greatcoats to be worn. Mid-day and tea rations to be 


carried. 


Monday, October 14th, to Friday, October 18th.—Drills as usual. 


Sunday, October 20th.—Annual musketry course at Pirbright. 
Drill order with pouches. 
Mid-day and tea rations to 


Band.—Recruits are still needed for the Band. Novices 


continuons rolling mill. Fig. 2 represents a plan of the same | instructed free. 


parts. The drawing press, which may be of the hydraulic or 
mechanical type, comprises essentially a pusher A, and one or 


C. Hiaerns, ; 
Captain R.E., Adjutant. 








mounted upon its one extremity is provided with vanes of any 


more frames B and C carrying the drawing dics D and E and a 


October 11th, 1918. 
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atte or ll pn REQUIRED fo~ Wotks, Laboratory 


A 


perienced in all eral works analysis 
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expe ieace, and salary} to t e near st Empioy ment 
Wichange,” meui0bing “Nrne ‘Bngineer™ and Lum A ne 9 
a 


fxpeticnced vig and rool 

DRAUGHTSMAN RWOIRED by rolled 
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applicant TSODS ome than 10 rw + nn =n =e ad 
on Goncement work wilt be “quall- 


ficataons and salary required, to wo, Syke mnt ir ineer™” i 





wwe 


first class Draughtsman Re- 


ULRE), acou-tomed tu Dicset urS2 »1-Lie-el b —— 
for aie Eugmeeriug Works, Mauchester. district. No ons 
on Goverumeut work will ve engage —App y, stating age, 
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capacity need appy. No one siready on Government work MENT. Has bad extensive ex ence with 32.5% railwa ‘Al at present, may be Pp d by app —A a t 
wil be engaged. —Apply to your nearest Employ ment Ex- mle. oo werk aad, ArbRautic uA eat Tt i The inser" Office.” A “* 
chang < stating «ge, Experience in fatl, ana salary ceqvired, pee pam KGS, ak * 7 rie ons - ee | 


ste work. a 
meutioning * The Engi.eer "aud No A6é a surveys, m Swtme et 88 Good “Bool oratier ad 00. Str - FORG: Nas ik 
3, Corn SHAFTS. & 





Flor Sale.— R . 











> STEEL PLATES—SECTIO 
oreman Wanted by Large TOOL STERL—TWIST Drivin, ke, Kerrey, spade io. diaracter, adinlta between stvovarke’ & : 
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BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 


No. VI.* 
THE COMPENSATION PATD BY THE STATE. 


Tur public notice issued by the War-office on 
Augu-t 4th, 1914, spoke of the Executive Committee 
as having been formed for some time. The Act of 
1871, which sanctioned the control by the State of 
the railways, said that full compensation was to be 
paid. Nothing, however, was said in the notice as 
to the amount of the financial terms, and it was not 
until September 15th, six weeks later, that they were 
announced, 

It may, at first sight, appear strange that there 


should have been any delay in this matter. It may 
be thought that it, along with the other essential 
points, would have been discussed beforehand. No 
doubt it was, but there were reasons why a final 
decision could not be taken until! ‘‘ the emergency ” 


referred to in the Act of 1871 had arisen. One reason 
was that the financial condition of the conipanies, when 


the control was to begin, ceuld not be foretold ; trade 
might be good or might be bad ; if bad, it might have 
been preceded by better or worse years, and, therefore, 


the terms of the *‘ full compensation ”’ could not be 
forecast. Then *when the control was assumed there 
would, necessarily, have to be discussions between the 
Treasury and the Board of Trade on one hand, and 
representatives of the companies on the other. It 
was, perhaps, fortunate that the net receipts for the 
vear 1913 formed a sum that was, presumably, 
acceptable to both sides, and on September 15th, 
1914, it was announced that the amount they repre- 
sented would be paid to the railway companies, 
except that where the net receipts for the first half 
of 1914 were lower than the net receipts for the first 
half of 1913, a corresponding reduction was to be 
made in the amount payable by the Government. 
As this proviso was withdrawn the following March, 
its effect need not here be discussed. 

These terms were different from those adopted 


when President Wilson took over thé railways of the 
United States on December 28th, 1917. There, the 
remuneration was to be the average annua! net 


receipts for the three years ended June 30th, 1917. 
For reasons to be explained, it is difficult to say what 
exactly would have been thesum payable tothe British 
railways, had they been given the average annual 
receipts for the three years 1911-12 and 13. The 
reason for this uncertainty arose thus: With the 
opening of the year 1913 the new returns under the 
Railway Companies (Accounts and Returns) Act, 
1911, came into operation, and the amount of the 
miscellaneous net receipts for that year are known. 
Deducting these receipts and the “ receipts from other 
businesses,”’ mainly surplus lands of the Metropolitan 
Railway Company, the net receipts of the English, 
Welsh and Scottish companies for 1913 were 
£46,539,545. For 1911 and 1912 the net receipts 
included miscellaneous net receipts and those from 
other businesses. If, then, for comparison, we include 
them in 1913 also, we find that the average annual 
receipts for the three years would have been 
£47,581,419 as compared with £50,233,663 for 1913. 
As the net receipts for 1914 were lower than those of 
the corresponding months of 1913, and as the latter 
year was a better year than 1911 or 1912—in fact, 
with practically all the companies it was a record 
year—it must be acknowledged that the terms offered 
to the companies were generous. It’ is, however, 
due to the companies, that it should be said that one 
reason why some of their net receipts in the first half 
of 1914 were down, was the occurrence of the coal strike 
in South Yorkshire, a factor which no doubt favour- 
ably affected the Great Western Company, the 
receipts of which were higher in the first half of 1914 
than in 1913. 

It has been said that the proviso as to the com- 
parison with 1914 was withdrawn in March, 1915. 
The reason for this action arose out of the payment of 
the first railwaymen’s war bonus agreed toin February, 
1915. The Government and the companies’ repre- 
sentatives agreed that if the railways would pay 25 
per cent. of the bonus, the Government would pay 
75 per cent. and withdraw the proviso. There have 
been several subsequent increases in the amount of 
the war bonus, but all are borne by the Government, 
the companies paying the 25 per cent. of the original 
bonus only. 

Payments on account are made monthly, and a 
very close scrutiny is made by the Comptroller and 
Auditor-General. Some light on this question of 
audit, and particularly as to the cost to the Govern- 
ment of the railways, will be found in the annual 
reports of the Comptroller and Auditor-General as to 
naval and military operations and other expenditure 
arising out of the wer. That for the year ended March 
31st, 1915—White Paper 24, of 1916—showed Rail- 
way Agreement, Payment to Executive Committee, 
6,851,957. In the body of that report the facts of the 
financial agreement with the Government, including the 
modification made in March, 1915—which latter was 
I operation as from January Ist, 1915—it was 
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stated that ‘‘ During the period to 3lst March, 1915, 
monthly advances, amounting in all to £6,851,957, as 
shown in the account, were paid to the Railway 
Executive Committee for distribution among the 
companies, subject to the audit of the yearly account 
by a chartered accountant on behalf of the Govern- 
ment.” 

The report for 1915-16—White Paper 54 of 
1917—-showed: Railway Agreement, Payments 
to Executive Committee, £5,879.876. The com- 
ments, however, were as follows :—‘‘In Paragraph 
12 of my report of last year I pointed out that 
I had not received the certificate of the chartered 
accountants on behalf of the Government, in support 
of the monthly advances of compensations during 
1914-15, amounting in all to £6,851,957, but... a 
certificate covering the period 5th August to 31st 
December, 1914, was received after the date of my 
report. 

“The ‘ascertained deficiency’ by which the 
aggregate net receipts—as defined—of all the railways 
for the control period ended 31st December, 1914. fell 
short of a similar aggregate for the corresponding 
period of the year 1913 was reported by the chartered 
accountants to he £6,166,149 18s. 7d. But inasmuch 
as the aggregate net receipts for the first half of the 
year 1914 were less by £732,500 12s. 10d. than those 
of the first half of the year 1913, a deduction of 
£222,870 17s. 3d. was made under the operation of the 
then effective proviso to.the agreement, and reduced 
the compensation payable to £5,943,279 1s. 4d.” 

After a couple of less important paragraphs the 
comments continue—‘‘ During the year ended 31st 
March, 1916, monthly advances, amounting in all to 
£5,879,876, as shown in the account, were paid to the 
Railway Executive Committee, subject to the audit 
of the chartered accountants on behalf of the Govern- 
ment. That sum compares with £6,851.957 (nearly 
a million more) advanced during the period ended 
31st March, 1915, in respect of about six months only. 

‘*The accounts for the year 1915 are still under 
audit of the chartered accountants. The work is 
heavy, and much time is taken up in inquiries and 
investigations. The position as at 3lst March, 1916. 
is that the.total advances by the Government were 
then £12,731,833, of which £6,112.898 6s. 7d. only 
has so far been certified.” These comments were 
dated 23rd March, 1917. 

In his report for 1916-17—White Paper 38 of 1918 
—the Comptroller and Auditor-General showed : 
Railway Agreement, Payments to Executive Com- 
mittee, £16,870,963, and in the report he said that 
this amount was made up of— 


(1) Estimated deficiencies in net receipts, February, 





1916, to January, 1917, compared with 1913 £9,852,871 
(2) Arrears of maintenance and renewal work 
(a) 5th August, 1914, to end of 1915 (85 per 
cent. of claim) oe (665 eel. ae 
(b) January to December, 1916 £2,867,543 
— i 66h ten 
(3) Lost railway-owned ships etek 619,450 
(4) Interest on capital expenditure 5th August, 
1914, to end of 1915 (85 per cent. of claim) 538,757 
(5) Restoration of South-Eastern Railway at 
Folkestone RS fea | eS ay a ee 215,477 
£16,870,963 


After describing what progress had been made with 
the certificates of the chartered accountants for the 
Government, the Auditor-General said: ‘ The 
arrangements made, and described in Paragraph 14 
of my report of 1915-16, for the exercise of a general 
scrutiny on my behalf of the compensation accounts, 
continued throughout the year: Definite progress in 
this direction depends upon that of the Government 
auditor's certificates. Questions outstanding between 
the Executive Committee and certain Scottish rail- 
ways have, I understand, impeded the audit of the 
claim in respect of the estimated deficiencies in net 
receipts for the year 1915 ; and it is prudent to recog- 
nise the necessity of hastening slowly in the examina- 
tion of such claims as (1), (2) and (4), involving, as 
it does, many questions of principle, as well as of fact, 
and the application of highly technical agreements to 
a mass of accounting.” 

It may be useful to state here that the third report 
for the session 1918 of the Select Committee on 
National Expenditure stated that the sum paid, by 
the Exchequer to the railway companies in the year 
ended 31st December, 1917, was £25,152,000. 

In any consideration of these figures certain factors 
must not be lost sight of. The first is that the sums 
given above as the estimated deficiency include the 
Government share of the war bonus or war wages. 
Put another way, when the companies make their 
claims they deduct the 25 per cent. of the first bonus, 
and only claim for the remainder—for convenience 
accepted when the bonus was 25s. as 97} per 
cent. of the bonus. The companies show that 
during the period covered by the claim they have 
expended so much money on wages, stores, coal, 
material, labour, salaries, expenses, &c. &c., and 
that they have received so much money from 
the public in the shape of fares, carriage, &c.. They 
strike a balance, and deduct 24 per cent. of the war 
wages paid—of which an accurate record is kept—- 
and the sum*then shown is the amount they claim 
from the Government. With the bonus at 30s. the 


percentage is, 98. 
The first bonus granted was one of 3s. to all men 











whose standard rate of wage was under 30s. per week, 
of 2s. to all rated at 303. or more. These rates were 
granted on February 13th, 1915, and on June 11th, 
following one of 1s. 6d. was granted to youths. To 
save repetition, it may here be remarked that in all 
subsequent payments except the last, one-half of the 
sum granted to men was given to youths and women 
workers. In the increase recently granted, the women, 
like the men, get-5s. 

On October 16th, 1915, the men’s bonus was made 
an all-round one of 5s., which was increased to 10s. on 
September 20th, 1916, and to 15s. on April 12th, 1917. 
On August 8th, 1917, the war bonus was changed into 
wages, which allowed overtime and Sunday pay to be 
calculated at an extra 15s. per week perman. At that 
time the 15s. per week was estimated to be costing 
£22,000,000 a year, and the extra rate for overtime 
and Sunday duty a sum of £3,000,000 a year. On 
November 29th, 1917, the war wages were increased 
to 2ls.; on April 25th, 1918, to 25s.; and to 30s. 
on September 19th. In addition to these war wages 
which were given to all the servants “ engaged in 
the manipulation of traffic,” there were the 12} per 
cent. and 74 per cent. bonuses paid to shopmen and 
others who claimed to be entitled thereto. 

For the present we will not calculate how much of 
the estimated deficiency is for war wages ; this is a 
subject to he covered in a subsequentarticle. But we 
will devote the remaining space of the present notice 
to the item (2), ‘‘ Arrears of Maintenance and Renewal 
Work,”’ and (4), “ Interest on Capital Expenditure.” 

It is well known that, for various reasons, the rail- 
way companies are not in a position to keep their 
track, signals, telegraphs, station equipment, loco- 
motives, rolling stock, &c., in that. state of high 
efficiency which has been their custom. Men are, for 
instance, scarce, material is costly and scarce, the 
shops are engaged in other work for the Government 
and the various units cannot be spared from traffic. It 
follows that if the repairs and renewals have not been 
carried out the money has not been spent, and if it 
has not been spent it is the Government which has 
profited. The repairs and renewals will, however, 
have to be made, and this fact being recognised by 
the Government the companies bring into their 
accounts, month by month, a sum to represent the 
value of the work postponed. For the year 1916, as 
was seen when reviewing the Auditor-General’s 
report for 1916-17, the sum of £2,867,543 was paid, 
being 85 per cent. of the claim. Whatever amount 
is paid to the companies under this head is placed to 
replacement and arrears of maintenance and renewals 
accounts. These funds, for twenty-four of the lead- 
ing British railways, had increased from an aggregate 
of £8,185,052 at the end of 1913, to £29,749,211 at 
the end of 1917, an increase of £21,564,159. This is 
for the railways proper, and not for steamboats, 
docks, &c. With these included, the increase for the 
twenty-four companies is £23,452,767. The Auditor- 
General accounts only for £5,644,408, but this sum 
makes no allowance for the year 1917. As the 
arrangement as to arrears of maintenance was not 
made until about December, 1916, the small propor- 
tion mentioned by the Auditor-General is explained. 

The sum of £538,757 for interest on. capital to the 
end of 1915 (85 per cent. of the claim) presents another 
anomaly which the Government redressed. We find 
on reference to the various companies’ annual reports 
that during the four years 1913-14-15 and 16, the 
twenty-four principal British railway companies 
spent £18,390,062 on capital. Somo of this expendi- 
ture has been productive during the control period, 
and has consequently brought in money. This has, 
however, - benefited: the Government’ and not the 
individual companies, as the latter have been paid 
as in 1913, and entirely regardless of the fact that 
money was coming in from the capital works opened 
since the control began. What made the conditions 
worse was that the companies had to pay interest on 
the capital expenditure. This hardship, being recog- 
nised by the Government, led to an agreement that 
the companies were to have 4 per cent. interest on all 
new works constructed and brought into use since 
January Ist, 1913. No explanation has been offered 
for this particular agreement going back to eighteen 
months before the control period commenced, but it 
is apparently due to the fact being recognised that 
works have often to be in use for some months before 
they begin to pay. 

One other concession, which would probably not 
come under the purview of the Auditor-General, 
must be mentioned. It relates to the companies’ 
stock of stores and material. Again quoting from 
information gathered from the various companies’ 
annual reports, we find that the twenty-two principal 
British railways had on hand at the end of 1913 
material and stores to the value of £13,286,316. 
When the railways passed into the control of the 
Government the latter had the use of this material, 
and of the very favourable contracts the companies 
had running. As when the control ceases the stock 
would be considerably reduced, and the prices of the 
missing ‘material greatly increased, the Government 
recognised that the companies were at a disadvantage. 
and it was agreed that at the end of control either a 
corresponding quantity of stores shall be supplied, or 
@ money payment in accordance be made. 
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LABOUR ADMINISTRATION. 
A Series of Articles based on Actual Factory Practice and 


Experience. 
By EDWARD T. ELBOURNE. 
No. V.* 


WORKS MEDICAL REFEREE, 


REFERENCE has already been made in earlier 
articles to thé Works Medical Referee, and it is of 
interest to record the circumstances that led to his 
appointment at the works under description. The 
amount of lost time had risen to high proportions, 
despite the insistence on medical certificates, which 
could be obtained, unfortunately, so easily as to be 
nearly valueless as a preventive of avoidable 
absence. 

The first proposal was to appoint a resident doctor 
who should always be available to investigate cases of 
alleged sickness, and to give some treatment, though 
just how much was not defined. Among the appli- 
eants was one doctor who suggested that the idea was 
wrong, that no treatment whatever should be given, 
and that the doctor appointed should act purely as 
Medical Referee. His suggestion was accepted and 
has proved an unqualified success. The primary 


INDIVIDUAL ATTENDANCE CHART. 





(c) Many men return to work before they have 
properly recovered from illness. The difficulty 
is aggravated in many cases because they are 
attempting to resume work for which, at the 
best, they are not fitted, and must inevitably 
break down again. Every now and again 
cases of venereal disease appear, and while the 
man might be able to return to his work, the 
risks of contagion to his fellows make it an 
urgent duty of an employer to obviate the 
continuance of such possibilities. Other 
infectious diseases, such as consumption, make 
similar calls, and the co-operation of a skilled 
medical man is positively the only means of 
meeting the situation. Sometimes help can be 
given in the direction of obtaining special 
treatment through the medium of the Works 
Co-ordination Aid Committee, by virtue of 
their contributions to the Hospital Saturday 
Fund and other institutions, and this is a con- 
dition of mutual self-help evident in most 


works 
In some cases the only course open to the Manage- 
ment is to terminate employment, and the letter 


usually sent reads as follows :— 


“We are advised by our Works’ Medical Referee that your 
condition of health is such that you will not be physicelly fit to 
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by seeing every absentee could the W.M.R 

, hope to realise to any marked degree the 
possibilities of his position with regard to pre. 
venting the onset and development of diseago, 

(e) Cases of illness occur which are the immediat, 
outcome of working conditions, and while the 
effects are not always traceable by the man’s 

own doctor because the wrong cause is assumed 

yet various instances have been noted by the 
W.M.R. One interesting illustration was that 

of certain men who developed tar eczema 
occasioned by the use of tar as a lubricant é 

the shell punches in the forge. The conditions 

in this case were not themselves unhealthy, but 

these particular men were pre-disposed to this 
complaint, and had to be transferred to other 

work. An outside doctor might have diag. 

nosed the trouble, but the time he can give to 

his surgery patients does not always favour 
accurate understanding as to causes of sickness, 

(f) Aeceident cases are necessarily brought under 
review, and unreported cases occasionally 
discovered. : 
Normally, all absentees on their return to work are 
only interrogated at the Time Office as to whether they 
have or have not brought a medical certificate. {y 
isolated cases calling for immediate discipline, they may 


CHECK NO. 


CAUSE OF ABSENCE & NOTES OF INTERVIEW. 


DOCTOR 





INDIVIDUAL ATTENDANCE CHART—FIG. 11 


Swain So. 


These charts are prepared in respect to all employees—men and women. Only time lost is recorded, and a blank card means unbroken attendance. The character of 
information entered on each card will be obvious from its design. The"Medical_Certificate Reference is the serial number as given for filing purposes to each certificate received. 
The Works Medical Referee enters the certified cause of absence, and notes the result of his interview with the absentee. Any application for a special certificate is also noted. 
but the reply is treated as confidential. The Works Investigation Officer utilises these charts when dealing with cases of bad timekeeping, to which his attention is called 
Size of chart, 6in. x 10in. Reverse side printed for further six months’ record. 


either by the Works Medical Referee or the Time Office. 


function of the Works Medica] Referee was, in effect, 
to combat the loss of time by the workmen, and with 
that as the starting point his work became of imme- 
diate administrative value. 

The first step taken was to institute 9 system of 
Individual Attendance Charts—Fig. 11. These 
charts were arranged to give a graphic representation 
of lost time for six months on one side, with another 
six montks’ record on the reverse side. Distinction 
by colours was made as between day shift and night 
shift absences, also as between quarters lost and whole 
shifts, and further as to accidents. The medical 
certificates as received were numbered, and, after 
being entered on the chart, filed in order of number. 

The next step was to arrange for every absentee to 
be interviewed by the Works Medical Referee 
(W.M.R.) on his return to work. The necessity for 
this course arose from a variety of considerations :— 

(a) Experience had thrown doubt on the value of 
the medical certificates ‘obtained by the absen- 
tees from their panel doctors, and the delicate 
professional issues involved in confirming the 
facts could only be met by a qualified doctor. 
This matter will be referred to again later. 

(b) Not every man who claimed to have been ill 
produced a medical certificate. Remon- 
strance or even disciplinary measures through 
the ordinary executive channels failed to 
reduce materially the number of these cases, 
but the certainty of interview by the W.M.R. 
immediately had that effect. 


* No. IV, appeared October 11th. 








resume work for some time. We are not prepared to keep your 
post open in view of all the circumstances, and this serves to give 
you formal notice that your name wil! be taken off our books in 
a week’s time, after which we do not propose to employ you.” 


In other cases a week’s pay in liéu of notice may be 
granted, where continuance at work is quite inadvis- 
able in the interests of the sick person, although 
ordinarily continued absence on account of illness 
other than accident during employment can only be 
met, by formal notice of discharge, and the letter sent 
reads as follows :— 

“This serves to advise you that in view of your continued 
absence, we herewith give you formal notice that if you are not 
able to resume your work within a week’s time, your name 
will be crossed off our books. 

“* On receipt of your Works Admission Card we will post your 
Discharge Papers and Insurance Cards if still with us. You will 
not be debarred from applying for re-employment when you have 
recovered.” 


While this formal writing off the names of sick 
absentees may seem drastic, yet it does not in any 
way interfere with the best possible consideration 
being given when the man can resume work, and the 
man meantime is an entirely free agent. 

(d) Explanation of absence not alleging sickness 
required to be heard by someone whom the 
men might be expected to respect, and who 
might be trusted with virtually confidential 
domestic explanations. A medical man was 
obviously better qualified than most people for 
such a réle, andthe apparent extravagance of a 
professional man receiving explanations of this 
character was no more than apparent, as only 





be interviewed by the Works Investigation Officer, 
but otherwise, they are allowed to start work until 
seen by the Works Medica] Referee. The Works 
Medical Referee’s hours of attendance at the works are 
from 9.30 a.m. to 12.30 p.m., Mondays to Saturdays 
inclusive, varied slightly according to the pressure of 
work. Night shift absentees are interviewed either 
on Tuesday evenings or when they resume day shift 
working. Their medical certificates are, however, the 
subject of immediate scrutiny, and special certificates 
may be called for as described below. The 
W.M.R. is provided with a consulting room with 
two ante-rooms—one for men and one for women. 
These rooms, for convenience are in the same 
building as the Works Casualty Station or First Aid 
Room: . 

The routine for calling men to see the W.M.R. 
is to place a card in their time card racks at 
breakfast time, asking them to attend at a stated 
time. This card is shown by the man to his foreman, 
thus explaining his temporary absence from the shop. 
The times are arranged to reduce waiting to an 
absolute minimum. As an added precaution in that 
respect, skilled men are given preference, in view of 
the greater importance of their time. It should be 
mentioned that women absentees are interviewed in 
the first instance by the Lady Manager, and only 
referred to the W.M.R. at her discretion. 

When the practice was instituted of absentees being 
interviewed by the W.M.R. objections were raised 
by the skilled men, as it was regarded as «an 
infringement of their personal liberties, To some 
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extent this difficulty arose from a lack of tact on the 
part of the doctor first appointed, though obviously 
a new departure of such a character would be sure to 
involve opposition. from some quarter or other. 
The W.M.R. now holding the appointment has 
been able to eradicate all objections, or sufti- 
ciently so for all practical purposes. He proved 
the efficacy of the Works Co-ordination Committee 
as a medium of communicating with the whole 
works by attending a full meeting at the invitation of 
the general manager, and, by a frank statement of 
the object of his appointment and the benefits he 
believed he could bring to the workers, won the 
acquiescence of the committee, the members of which, 
in turn, convinced their fellows of the reasonableness 
of the new measures. 

The functions of the W.M.R. are supported, 
and to an extent anticipated by a system of 
inquiries when employees are absent and omit 
to send medical certificates or other explanation. 
The absence inquiry forms, which read as follows, 
are sent out by the time office. 

It is noted that you have been absent but no explanation has 
yet reached us. You are reminded of the Works Regulation 
on this point and you are further asked to state below the cause 
of your absence, stating also when you expect to return. 

If your absence is because you are not well enough to come to 
work, you are required to send a medical certificate at once 
addressed to the Time Office. This is necessary though absent 
for only one shift. 

When absence is due to an accident that has occurred to you 
at the Works, send particulars of the accident with your medical 
certificate. This is very important in case you should want to 


claim compensation. 
Remember to mark your Check No. very clearly on all certi- 


ficates and letters. 


Explanation of absence. 


I expect to return to work on 


Signed... 0 ccescccccescevcseccccqece 


Copies of Works Regulations, No. 8, Lost Time, and No. 15, 
Accidents, are given on other side for your information and 
attention, where necessary. 


The works regulations re lost time, which is printed 
on the back of the absence inquiry form, reads as 
follows :— 


Works Regulations for War Period: 
No. 8. LOST TIME. 


Absence without leave and repeated lateness, if not satis- 
factorily explained, constitutes misconduct, justifying dismissal 
without notice. 

Where sickness is the cause of absence, a medical certificate 
must be furnished on each occasion though only for one shift. 
If the absence continues, a furtner certificate must be furnished 
weekly. 

All employees returning after ahsence from any cause whatever 
must attend before the Works Medical Referee when sent for, 
and must answer his enquiries. Refusing to do so will mean that 
the absence will be assumed to be absence without leave and will 
be dealt with accordingly. 

This arrangement Coes not debar the Foreman from making 
his usval inquiries. 

The Works Medical Referee, when in his opinion necessary, 
will require medical certificates on a special form in respect to 
which the Firm will contribute part of the cost. 

Medical certificates should have the Check No. written on 
boldly, and should in all cases be addressed to the Time Office. 

Leave of absence is only authorised when the proper printed 
ticket, signed by the Foreman concerned, is handed in at the 
Time Office. 

Employees absent at the proper starting time are liable to 
have their work put into other hands and their duties changed. 

Certification of illness will not necessarily keep an absent 
employee’s post open, though every consideration will be shown 
if re-employment is desired on recovery. 

In case of notifiable diseases otcurring at an employee’s place 
of residence, scrupulous regard must be paid to the interests of 
public health by the employee remaining in quarantine as long 
as necessary. Medical certificates as to freedom to return to 
work will have to be furnished 

Any employee coming to work in contravention of the Medical 
Officer of Health's ruling will be dismissed without notice or pay in 
lieu of notice. The principal diseases in question are Diphtheria, 
Measles, Scarlet Fever, Smallpox, Typhoid and Cerebro Spinal 
or Spotted Fever. ; 

Tt will be noted that mention is made in the above 
regulation of medical certificates on a special form 
being called fer at the discretion of the W.M.R. 

There will be no difficulty in appreciating that 
such a procedure was likely to cause a certain 
amount of heart-burning amongst the hari!-worked 
local panel doctors, and some harsh things were said 
in some instances against the practice of requiring 
the fuller information called for on these special 
certificates. The initial trouble mainly arose through 
lack of compensation to the doctors for the time 
involved, but, ultimately, amicable relations were 
established with the medical men. . 

Obviously, it would be a breach of professional 
etiquette, because, involving a breach of confidence, 
if the patient’s doctor were to report direct to the 
W.M.R. concerning the patient's health. The 
necessary procedure to avoid that difficulty is for the 
absentee to be asked to obtain the special certificate. 
Further, as the doctor would be likely to charge the 
patient more than the usual shilling, it was arranged 
with one.of the local medical associations that the 
firm would contribute one shilling and sixpence toward 
the cost of each special certificate. and other medical 
en have accepted this practice. . The special certifi- 
cate is prefaced by the following letter addressed to 
the absentee. 


URGENT AND IMPORTANT. 


Your absence from work necessitates further consideration at 
ence. Will you, therefore, ask your doctor to fill in the attached 
certificate and on completing this please post in the enclosed 
stamped envelope, addressed to the Works Medical Referee, 





Whatever is put down on the certificate will be treated as 
strictly confidential by him. 

It will be necessary to explain to your doctor the importance 
of your continuous attendance at these Works, in order that the 
output of munitions shall not. be unnecessarily interfered with. 

On receipt of our Medical Certificate Form satisfactorily filled 
up, a contribution of 1s. 6d. towards the cost will be paid by 
ourselves to your doctor, 

Tf he desires to know more as to our arrangements in connection 
with absentees, we shall be pleased to hearfrom him accordingly. 


The certificate proper is marked ‘‘ Confidential,” 
and calls for the following information :— 


Ts the above named under your professional care ? 
When did you first see the above named ? 
Date. Time. a.m. 
Place. 
When last seen hy you ? 
Symptoms complained of by the above-named ? 
Physical signs of importance noted ? 
Your general opinion ? 
When do you consider above-named should resume work ? 
Signature. 
Registered Medical Qualifications, 
Address. 
Date. 


p-m. 


There is a double coupon attached to the form-——-one 
for the doctor’s retention for account purposes, and 
the other for Works use, which comes back with the 
form and is detached after approval by W.M.R., and 
then passed to the cashier for payment of the sum of 
eighteenpence to the doctor concerned. Settlement 
with the doctors is made monthly. 

Special certificates are only requested where the 
nature of illness is inadequately stated on the ordinary 
certificate—e.g., ‘‘ debility,” and when absence is 
prolonged beyond two weeks, with no indication as to 
when return might be expected. 

In dealing with absentees the W.M.R. meets a great 
variety of cases, and a certain number of them can 
only be referred to the management. 

The practice as regards reports by the W.M.R. 
is that he confines himself strictly to the facts, 
leaving the management to take what steps it con- 
siders to be needful. While the reports.are, to a 
degree, confidential, a point is made of making them 
in such form as may warrant their being shown to the 
foreman when necessary, and read over to the indi- 
vidual concerned. The reports go in the first instance 
to the Works Investigation Officer, and are taken up 
by him with the Works Superintendent as may be 
requisite. 

Records are kept of lost time under the following 
heads, the figures for each shift being separately 
recorded, and weekly averages struck for the respec- 
tive shifts, and also for the combined shifts. 

- Total number engaged on shift. 


— 


2. LateComers. — No. — percent. 

3. Number of absentees. Gross. Accident. Leave. Net. 

4. Percentage of absentees. Gross. Accident. Leave. Net. 

5. Certificated absence. No. Per cent. of men employed. 

6. Uncertificated absence. No. Percent. of net absentecs. 

7. Passes during shift (hours lost). Accident. Sickness. 
No work. Personal. 


The records prior to the advent of the W.M.R. were 
only kept for the combined shifts under headings 1, 2, 
3 and 4, but these are sufficient for comparison to be 
drawn that throws into strong relief the high admin- 
istrative value of the W.M.R.’s work. 

Net absenteex, eaclusive of Accidents and Leave. 

For three months immediately prior to appointment of W.M.R. : 
Highest weekly percent. .. .. .. .. «. 11.67 
Lowest ma -- ,0.33 
Average - RN Oa. atet ial ey ctebas siete 

For three months following the month of his appointment :— 
Highest weekly per cent. Set setet SON Se. See 


Lowest ee 


3.52 
” Sofiia ste 3.96 

The Lost Time Curve—Fig. 12—shows the per- 
centage of men absentees month by month for 
twenty-three months. Absence with leave and by 
reason of accidents is excluded, and the day shift and 
night shift figures are combined. The W.M.R. com- 
menced duty at the beginning of the fifth month, 
and the startling drop in the curve speaks for itself. 

A point may be made in criticism that the percentage 
of net absences is not even now at a remarkably low 
level, but a full knowledge of the local conditions is 
necessary for arriving at' any fair criticism of the 
figures, if considered positively—the difficulties of 
transit, the heavy character of the work, and the strin- 
gency of the rules for late admission being amongst the 
factors. The essential points of course are that imme- 
diately before the days of the W.M.R., over a period of 
three months, there were 203 men out each shift on an 
average, and that this number fell in the three months 
following the month of his appointment to an average 
of only 53 men, while the returns for the latest two 
months show a still lower drop to 40 men absent per 
shift. In considering the chart given it may be re- 
marked ‘that at the sixteenth month the Saturday 
half holiday was restored, and at the twenty-first 
month the night shift working was reduced from six 
nights to five nights weekly. 

No reference is made to the lost time on the women’s 
side, as this is a more involved matter, and in this 
particular Works only a small part of the whole 
problem. 

The administration of the Works Casualty Station 
by trained nurses, under the direction of the W.M.R. 
and Lady Manager, instead of ambulance men, has, 
of course, been a considerable factor in the improve- 
ment in results, apart from the practice of the W.M.R. 
of examining practically all accident absentees once 
a week. 


Average ie 





Reference was made in Article ITI. on the selection 


of men to the functions of the W,M.R. as regards the 
examination of ex-service men and boys. Periodical 
examination after engagement is arranged in cases of 
chronic complaints, such as heart trouble, varicose 
veins, after effects of war wounds, &c. The possible 
influence on industrial health by the appointment of 
Works Medical Referees, for at least the larger 
factories, on the lines indicated, is enormous, and it 
is reasonable to suppose that under the proposed 
Ministry of Health these possibilities will be given 
due weight in co-ordinating public health services. 


Monthly Average Percentage for Men. 
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LOST TIME CURVE—FIG. 42 


This curve shows the monthly average percentage of men 
absent, apart from accident cases and absence with leave. 
The Saturday half-holiday was restordd in the 16th 
month. The curve is interrupted at the 2Ist month owing 
to the abnormal conditions obtaining during the recent influenza 
epidemic, when the absence percentage for the month rose to 
over 15 per cent., and half-a-dozen cases were fatal. In the 
same month the night shift was reduced from six to five nights 
weekly—Sunday being omitted. Economic reasons have con- 
tributed to the better results since these alterations. 


An able W.M.R. will also constitute an invaluable 
collaborator with the factory manager in arriving 
at the most hygienic and efficient working conditions, 
whether it be concerned with ventilation, lighting, 
heating, dust elimination, sanitary and washing accom- 
modation, seating facilities, accident treatment and 
prevention, fatigue prevention, &c. In the event of 
epidemics of disease a medical man on the works 
staff may obviously prove of great value, as has been 
demonstrated already in epidemics of another 
character, viz., absence after air raid. The type of 
medical man most likely to respond to these opper- 
tunities is the consultant and hospital surgeon, who 
can apportion his time with confidence. He will, of 
course, be the better qualified to understand em- 
ployees’ domestic conditions if he has had some general 
practice, particularly if this had been in industrial 
circles. 

When sufficiently large numbers of women are 
employed, the appointment of a Lady Doctor will 
undoubtedly prove of equally great value for women, 
as has been so thoroughly proved in the case of the 
Works Medical Referee for men. 








INDUSTRIAL ALCOHOL. 





Mr. Watter Lona has appointed a Committee to 
investigate the available sources of supply of industrial 
alcohol, with particular reference to its manufacture 
from materials other than those which can be used for 
food purposes, the method and cost of such manufacture, 
and the manner in which alcohol should be used for 
power purposes. The members of the committee are :— 
Sir Boverton Redwood, Bart., Director of Technical 
Investigations in H.M. Petroleum Executive (chairman); 
Major Aston Cooper-Key, C.B. (nominated by the Home- 
office) ; Mr. Arnold Philip, Admiralty chemist (nominated 
by the Admiralty); Mr. H. F. Carlill, Industrial Power 
and ‘Transport Department (nominated by the Board 
of Trade); Professor Charles Crowther (nominated by 
the Board of Agriculture and Fisheries); Dr. J. H. 
Hinchclifi, Department of Agriculture and Technical 
Instruction, Ireland (nominated by the Irish-office) ; 
Brevet-Colonel Sir Frederick Nathan (nominated by the 
Ministry of Munitions); Mr. H. W. Garrod (nominated 
by the Ministry of Reconstruction) ; Sir H. Frank Heath, 
K.C.B.-- (nominated. by the Scientific and -- Industrial 
Research Department); Sir Frederick W. Black, K.C.B.; 
Professor Harold B. Dixon, F.R.S. ;' Brigadier-General 
Sir Capel Holden, K.C.B., F.R.S.; Dr. W. R. Ormandy ; 
Mr. E. S. Shrapnell-Smith, C.B.E., Deputy Director 
of Technical Investigations in H.M. Petroleum Executive; 
Mr. Horace Wyatt, Imperial Motor Transport Council. 
Mr. Shrapnell-Smith will act as secretary to the Com- 
mittee, and all communications should be addressed 
to him at the office of H.M. Petroleum Executive, 12, 
Berkeley-street, London, W.1. 








Tue world’s annual consumption of nitrogen in its 
various combinations is about 750,006.tons, representing 
a value of £50,000,000. Four-fifths of this supply is 
obtained from natural nitrate deposits, 





324 





THE ENGINEER 





Ocr. 18, 1918 


a 











ELECTRIC TRACTION ON THE CENTRAL 
ARGENTINE RAILWAY. 


No. I, 


Tue Central Argentine Railway with a present 
mileage of 3300 serves the northern portion of the 
Argentine, between Tucuman, Cordoba and Rio 
Quarto on the west, and Santa Fé, Rosario and Buenos 
Aires on the river Plate. The number of passengers 
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work was put into the hands of Messrs. Merz and 
McLellan, who were instructed to act in co-operation 
with the consulting engineers of the company, 
Messrs. Livesey, Son and Henderson, the two firms 
being jointly responsible for the design and super- 
vision of the whole equipment. ; 

On the 24th August, 1916, the President of the 
Republic, Dr. Victorino de la Plaza, inaugurated 
electric traction on the line from the Retiro 
Terminus in Buenos Aires—see Fig. 2—toTigre,on Las 
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Fig. I—MAP SHOWING THE §UBURBAN RAILWAYS OF BUENOS AIRES 


Conchas River, vid Victoria. 





situations of the power station and existing sub: 
stations. 

The whole of the apparatus used in connection with 
the electrification was manufactured in Great: Britain, 
and the principal contracts covered the erection of their 
plant by the various contractors. The various con. 
tractors and their shares of the work are as follows :— 
The power station buildings and complete boiler-house 
equipment were furnished by Babcock*and Wilcox, 
Limited; the turbo-alternators, transformers and 
motors were provided by C. A. Parsons and (o., 
| Limited ; and the condensing plant and pumps by the 
British Westinghouse Electric and Manufacturing 
Company, Limited. The British Thomson-Houston 
Company, Limited, were responsible for the switchgear 
in tne power station, the auxiliary motors, &c., and the 
electrical equipment of the svb-stations. The high- 
tension transmission and low tension track cables are 
by W. T. Henley’s Telegraph Works, Limited. The 
structural steel work for power station entrance way, 
test room, offices and sub-stations, and also the cranes 
for the sub-stations, were provided by David Rowell 
and Co., Limited. The rolling stock—bodies, under. 
frames and bogies—were built by the Metropolitan 
Carriage, Wagon and Finance Company, Limited, and 
the Birmingham Carriage and Wagon Company, 
Limited, and electrically equipped by the British 
Thomson-Houston Company, Limited, which company 
also undertook the supervision of the erection of the 
electrical equipment of the permanent way. 

The provision of the foundations for the power 
station and sub-stations, the walling of the sub-stations, 
the excavation for cables, and the laying of the third 
rail were carried out by the Railway Company with 
its own staff. 

Power STATION. 

The power house—a view of which is given in Fig. 4 
—is situated alongside the station of Canal San 
Fernando on a plot of ground between the Tigre 
(Rosario) line and the Rio Lujan. The site was 
swampy, and in order to make a sound foundation, 
some 3000 ferro-concrete piles had to be driven down 
33ft. till they reached the hard clay, which is locally 
called tosca, and which is found at varying depths all 
around Buenos Aires. On the top of the piles a 
concrete raft 2ft. 6in. thick, and reinforced with old 
rails, was formed. In it pipes were laid for the cables 
serving the apparatus in the station. The level of the 





engine-room floor is 4.50 metres—say 14ft. 9in.—above 
datum. This elevation was fixed with reference to 


carried on the system during the twelve months ending 
June, 1914, was 23 millions, of whom 16 millions were 
carried on the three sections which serve the north- 
western suburbs of Buenos Aires—see Fig. 1. The 
explanation of the large ratio which the suburban 
traffic bears to the total traffic is found in the fact that 
Buenos Aires, with a population of over one and?a 
half millions, contains more than one-fifth of the whole 


The Central Argentine 
Railway thus had the distinction of being the first of 
the great railway lines in the Argentine to adopt the | 
modern method of dealing with suburban traffic. | 
The service on the branch has operated with marked | b2en reached. 

success, not only from the engineering, but alsofrom| The site plan of the power station is shown in Fig. 5, 
the traffic point of view, the passenger journeys in the | and the general arrangement in our Supplement. The 
first six months of the year 1917 being some 11 per engine and boiler-houses are arranged parallel to each 
cent. in excess of the figures for the corresponding | other, with coal and ash-handling sidings behind the 


the highest recorded flood level, which is 4.07 metres. 
We may say in passing that since the station was built 
@ flood water level of 4.38 metres above datum has 





population of Argentina. The city handles more than 
half—reckoned in value—of the total imports and 
exports of the country, and new docks are under 


period of 1916. 





The complete eiectrification works for the suburban 


latter. In front of the engine-room are a rotary 
converter sub-station, a laboratory and offices. A 








construction which will increase the capacity of the 
port by more than 50 per cent. All the great railways, 
which are British engineered and British owned, 
converge towards it; it is the centre of government, 
and its climate is good. During the last twenty years 
its growth has been at the average rate of 74 per cent. 
per annum, and there is every reason to believe that 
this rate will be maintained during the next twenty 
years. Realising the importance of dealing economi- 
cally: with the development of their suburban traffic, 
the Directors of the Central Argentine Railway 
decided_to electrify the suburban sec.ions, and the 





Fig 2—RETIRO TERMINUS, BUENOS AIRES 


system include a power station of 15,000 kilowatts 
capacity, 57 miles of high-tension transmission cables, 
four traction sub-stations with 14,000 kilowatts of 
converting plant and the electrical equipment of 100 
miles of single track. Power is produced in the 
generating station as three-phase current at 2500 
volts with a periodicity of 25 cycles, stepped up to 
20,000 volts, transmitted to the sub-stations, converted 
to direct current at 800 volts and supplied at that 
pressure to the trains through a third rail. The sub- 
urban route of the Central Argentine Railway already 
electrified is shown in Fig. 3, which also shows the 








fitting shop and workmen’s accommodation are 
provided at the permanent end of the engine-room. 
There is, as will be observed, space on the site to 
double the capacity of the station by extending the 
buildings towards the river. 

The buildings are steel framed structures panelled 
with armoured concrete, finished with white cement. 
The roofs of the sub-station and offices are of concrete ; 
that of the boiler-house is of corrugated iron. The 
engine-room roof consists of a wood ceiling covered 
with waterproof felt, and with corrugated iron on top. 
This construction was necessary so as to avoid the 
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condensation of moisture from hot humid air striking 
a cold corrugated iron roof, 


BOoILER-HOUSE. 


The boiler-house plant will ultimately comprise 
eight Babcock and Wilcox marine type water-tube 
boilers, each having a normal evaporation of 
20,000 Ib. of water per hour. The working steam 
pressure and temperature are 210 Ib. per square inch, 
and 600 deg. Fah. respectively. Each boiler has a 
heating surface of 417 square feet, and a grate area 
of 98 square feet. At the present time six boilers 
only have been installed. 

Underfeed stokers are fitted, and Green’s econo- 
misers, each containing 200 pipes, are provided. 
There are eight Sirocco fans. There are four feed 
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misers works out, we understand, at about 85 per cent. 
when Welsh coal is being burnt.* 

A -high-pressure water main, served by the feed 
pumps, gives a supply to fire hydrants throughout 
the boiler-house, and also for boiler tube cleaning. 
The feed pumps draw their supply from hotwell tanks 
in the pump-house, and make-up water is taken from 
a storage reservoir constructed alongside the power 
station and delivered into two storage tanks erected 
above the hotwells. Water is pumped from the river 
Lujan through a 6in. pipe to the reservoir, and is there 
treated with alumino-ferric to precipitate the sediment 
which the river water contains. 

The steam piping consists of a range of solid drawn 
pipes, the flanges, which are of forged steel, being 
riveted in the case of pipes of 7in. diameter and over, 
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Fig. 3—-MAP SHOWING THE TIGRES BRANCHES OF THE CENTRAL .ARGENTINE RAILWAY 


pumps, two being impulse turbine driven centrifugal 
pumps; and two vertical reciprocating pumps of 
the Nichols type. The capacity cf each pump is 
75,000 Ib. per hour. 

The boilers are arranged four a side, and are 
grouped in pairs, each boiler having its own super- 
heater and economiser. One steel chimney with an 
induced draught fan serves each pair of boilers, and 
forced draught is supplied to the furnaces by four fans 
in the basement. The furnaces are lined with Glen- 
boig bricks, and are designed for burning either Welsh 
or Durham coal. The stokers are of the Underfeed 
type operated by steam rams. In anticipation of a 
shortage of coal, two of the boilers were arranged for 
oil firing, and a complete equipment of the Wallsend 
Howden system has been put into operation, with 





and screwed in the case of smaller pipes. .The blow- 
off piping is of solid drawn steel. and connects to a 
blow-off sump formed of a boiler drum. The exhaust 
and escape steam piping is lap-welded. 


CoaL AND ASH-HANDLING PLANT. 


The storage and handling of coal is provided for 
by means of an elevated railway track running along- 
side the boiler-house at firing floor level, a gantry 
parallel to the buildings and carrying a level-luffing 
jib crane with a grab of 2 tons capacity, and two 
sidings at ground level—see Supplement. The trucks 
are brought on to the site from the main line at Canal 
San Fernando Station, and the coal can be grabbed 
from them and either filled direct into two 15-ton 
receiving hoppers, or into bottom discharge wagons, 





the arriving trucks can be pushed direct up the 1 in 
25 incline to the elevated siding, and the fuel—coal 


‘or wood—can be discharged direct on to the firing 


floor by hand. The stock coal is grabbed from the 
trucks, and stored below and around the gantry in a- 
coal deposit floored with sleepers, and constructed 
within range of the jib crane, which can plumb to a 
radius of 50ft. The capacity of the store is 10,000 
tons. The ash-handling arrangements comprise a. 
suction ash plant with two 38 horse-power exhausters, 
which take the ashes from the furnace ashpits through 
electrically operated crushers and specially heavy cast 
iron pipes to a mild steel ash bunker of 80 tons 
capacity lined internally with armoured concrete. 
The bunker is erected at the end of the boiler-house, 
at such a height that railway trucks can pass under- 
neath it to receive and remove the ashes. Alterna- 
tively, the ashes can be taken from the ashpits by half- 
ton wagons along rail tracks laid along each side of the 
boiler-house basement, and deposited outside on the 
site. 
ENGINE-ROOM. 

The generating plant is so arranged that, provided 
one boiler is steaming, any one of the turbo-alternators 
can be started up and can give a supply to the main 
bus-bars, and to all the station auxiliaries. In 
addition, the breakdown of anything comprised in 
one generating unit will not prevent the operation of 
the remaining sets. There are four turbines in the 
engine-room—see page 332. Each has its own steam- 
driven oil pump for use when starting up, its own 
condenser with air and water extraction pumps, and 
an independent circulating water pump. On: the 
electrical side it has a self-excited exciter, which is 
direct coupled to the alternator shaft. Leads from 
the alternator run direct to a “ unit” transformer, 
which steps down the generated voltage from 2500 to 
440, and gives a supply to the “unit” distribution 
board. From this board are fed the motors which 
operate the auxiliaries definitely belonging to the 
generating set to which it is attached, viz., those 
driving the air pump, exhaust valve, step-up trans- 
former oil pump, and circulating water pump. The 
other station auxiliaries, which are common to. the 
whole station, e.g., economiser and fan motors, are 
fed from a station distribution board, which is divided 
into four sections, each capable of being isolated at 
will and fed from one of the unit boards, the feeders 
to the auxiliaries being so distributed among the 
sections that failure of one section will not put out of 
operation all the individual pieces of any auxiliary 
gear. The main Jeads from the alternator—1l square 
inch single core cavble—run to a step-up transformer, 
which is housed in the same compartment as the unit ; 
transformer, and which steps up the generated voltage 
from 2500 to 20,000, at which pressure the power is 
supplied to the station bus-bars. The station equip- 
ment as a whole is divided into two independent 








storage tanks, filters and pumps. As the shortage of 
both coal and oil, due to war conditions, became more 
acute, other boilers were adapted for wood firing, and 
the fuel consumption figures for a recent week are :— 
Coal, 72.5 tons; oil, 15.5 tons; wood, 690.0 tons. 
The wood burnt is red and white quebracho and 
algarrobo, and the relative values of the different fuels 
are roughly as follows :— 
1 1b. of coal (calorific value 15,000 
B.Th.U.) is equivalent to 
ay a) 


0.8 Ib. of oil 

2.5 lb. of red quebracho 
3.3 Ib. of white quebracho 
3.3 Ib. of algarrobo 


” ” 


The combined efficiency of the boilers and evono- 

















which can be hauled along the elevated siding by a 
winch till they come over the receiving hoppers. 
Thence the coal passes through crushers to gravity 
bucket conveyors, which elevate it to a tray conveyor, 
which in its turn takes it to bunkers above and 
between the two ranges of boilers. The coal bunkers 
have a capacity of 1000 tons; they are built of mild 
steel plates, lined with armoured cement, and the 
bottoms are “ V ” shaped in section. Alternatively, 

* Since the foregoing was written, labour and transport 
difficulties have increased considerably, and the supplies of oil 
and wood eventually became so precarious that experiments were 
made in burning maize. We gather that these experiments 
have shown that maize gives slightly better results than red 
quebracho. 











.4—VIEW OF POWER STATION AT ‘CANAL SAN FERNANDO 


parts, either of which is capable of running without 
the other. The main bus-bars are divided in the 
middle by a bus-bar sectioning switch. Two generators 
feed each half, and from each half a supply is given 
to a “‘station”’.transformer. Either of these station 
transformers can feed the station distribution board, 
the four sections of which are normally run coupled 
up. Connected to the extreme sections of the station 
distribution board are two motor generators giving a 
supply for lighting the station, and for charging the 
two batteries which form a duplicate source of power 
for the tripping coils on the switches and'the indicating 
lamps on the switchboard. The main outgoing 
feeders are distributed between the bus-bar sections, 
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so that failure of one section will not shut down any 
sub-station. 


ENGINE-R0OM PLANT. 


The engine-room™plant comprises four Parsons 
horizontal reaction turbines with high and low-pressure 
cylinders. They are designed to work with a steam 
pressure of 200 lb. per square inch, with a steam 
temperature 60@ deg. Fah., a vacuum of 2}in. of 
mercury, and with a normal speed of 1500 revolutions 
per minute. Three-phase 25-period current is 
generated at 2500 volts, and the economical output 
of each set is given as being 3000 kilowatts at 0.85 
power factor. The maximum continuous capacity 
of each of the alternators with that power factor 
is 3750 kilowatts, while the momentary capacity 
of each set is 5500 kilowatts with the same power 
factor. 
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pressure cylinder being of cast steel. It was 
steamed with superheated steam for twenty-four 
hours, both before and after blading. The rotor 
shafts and drums are forged solid from steel with a 
tensile strength of 35 to 40 tons, and an elongation of 
20 per cent. The blades are of brass. Each turbine 
is connected by an expansion pipe to the condenser 
situated underneath it. Between the turbine and 
the hand or electrically-operated main exhaust valve 
is an atmospheric release valve. The governor is 
mechanical and automatic in its action, and is so 
constructed that the speed between no load and 
maximum load can be varied 5 per cent. up or 
down while the turbine is running. The speed can 
also be controlled by hand or from the switchboard by 
electrical means. Oil is supplied continuously under 
pressure to the bearings, whence it passes through 
strainers to an oil reservoir, to.be picked up by an oil 
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the Rio Rosquetes—see Fig. 5. It will be observed 
that the discharge from this creek is well below the 
intake, the flow of the Lujan being from the latter 
to the former. ; 

The condenser{shells are,cast iron, and the tube 
plates are rolled brassjl}in. thick. The tubes are 
jin. in external diameter, and are of solid drawn copper 
of No. 18 8.W.G. Aluminium blocks are fixed in the 
water chambers in metallic contact with the tube 
plates. The air and water extraction pumps, 
together with their driving motor, are mounted on one 
bed-plate. 

The circulating water pump bodies are of cast iron 
and the impellers are of gun-metal. The circulating 
water pump motors are housed in a steel framed 
corrugated iron-sheeted house—see page 332— whieh, is 
erected on a wooden jetty projecting from the bank 
of the river. The site of the jetty was dredged before 
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have a cooling surface of 825 square feet. They 
were designed each to give, when supplied with 
6800 gallons of circulating water at 80 deg. Fah. 
per minute, an absolute pressure of 2.@in. of 
mercury when dealing with 45.000 tb. of steam 
per hour. The air and water extraction pumps 
are of the Westinghouse-Leblanc type, and are each 
driven direct by a 40 horse-power motor running at 
1440 revolutions per minute. The circulating water 
is dealt with by four Gwynne vertical rotary 
pumps, which are each driven by a 240 horse-power 
Westinghouse motor running at 720 revolutions per 
minute, and are each designed to deliver 6800 gallons 
per minute. The air exhausters are Gwynne air 
pumps. 

The transformers in the power station are of the 
British Westinghouse three-phase shell type. They 
are oil-immersed and oil or air cooled. The ratio of 














Fig. 5—SITE PLAN OF POWER HOUSE 


pump and forced through the tubes of an oil cooler. 

The alternators are totally enclosed, and are 
ventilated by fans on the rotor, which draw air from 
the basement through a dry air filter, and discharge it 
outside the engine-room, The combination of an 
alternator and a step-up transformer as one generating 
unit permitted the actual alternator voltage to be 
selected so as to give the most simple and robust 
stator winding ; the stator slots, which are completely 
closed, each containing only one conductor. The 
rotors are of the built-up plate construction, with a 
distributed winding in slots, and are fitted with mild 
steel slip rings. 

The step-up and unit transformers belonging to each 
generating set are housed in a separate chamber in the 
basement, there being hatchways in the engine-room 
floor through which they can be handled by the crane. 
The chambers are ventilated by fans which draw air 





the wooden jetty piles were driven, and each pump is 
mounted in a tank so that its centre line is approxi- 
mately at high-water level. The suction pipe is 
carried to such a depth as to ensure its being sub- 
merged at all states of the river. One side of the jetty 
consists of two screens of expanded metal arranged so 
that one screen at a time can be raised for cleaning. 
Flexible couplings are provided between the motors 
and the pumps to allow for settlement and deformation 
of the jetty. In addition to the main circulating 
pump motors—see page. 332—the jetty carries a cen- 
trifugal pump capable of delivering 300 gallons per 
minute against a head of either 20ft. or 95ft. This 
pump supplies water through a 6in. diameter pipe 
either to a purified water reservoir or direct to storage 
tanks in the pump-house. Two motor-driven air 
exhausters, which are also arranged in the pump-house, 
are each capable of producing in three minutes a 
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transformation is, as already mentioned, as 2500 to 
20,000. They are mesh-star connected, and each has 
a@ continuous capacity of 4860 kilo-volt-ampéres. 
The unit transformers, which have a ratio of from 
2500 to 440, are also mesh-star connected, and each 
has a continuous capacity of 250 kilo-volt-ampéres. 
The station transformers—20,000 to 440 volts—are 
likewise mesh-star connected, and each has a continu- 
ous capacity of 1250 kilo-volt-ampéres. The British 
Thomson-Houston lighting motor generator sets each 
comprise a 440 volt induction motor driving a 55 kilo- 
watt direct current generator. There is also a 10 
kilowatt battery charging booster. The engine-room 
is served by an overhead travelling crane supplied by 
Babcock and Wilcox. It has a span of 60ft. and a 


maximum capacity of 40 tons, a 5-ton auxiliary hoist 
being also provided. 

A sectional view of one of the turbo-alternator sets 
is given in Fig. 6. The high and low-pressure portions 
of the turbine are in separate cylinders, the high- 
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Fig. 6—-TURBO-ALTERNATOR 


from the basement, and provision is made for running 
off the oi! from the transformers to the outside of the 
building in case of fire. Each step-up transformer 
has its own oil cooler through which the oil is circulated 
by a rotary pump driven by a 10 horse-power 440-volt 
three-phase squirrel-cage motor. The unit trans- 
formers are air cooled. The station transformers are 
housed in separate chambers at the ends of the engine- 
room basement and are air cooled. An oil store was 
built on the power station site to contain the supplies 
of transformer and lubricating oil. An electrically- 
operated oil purifying plant is used for filtering and 
drying the transformer oil after it has been in service 
for some months. 


CONDENSING PLANT. 

The condensing water is obtained from a pump- 
house on the river Lujan through two 27in. diameter 
pipes about 500 yards long, and is discharged into a 
small creek somewhat nearer the power station, called 
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vacuum of 20in. in any one of the main pumps, in- 
cluding its suction pipe and discharge pipe up to the 
discharge valve. The main pump motors are started 
by means of oil-immersed auto-starters consisting of 
two separate single-phase transformers and a starting 
switch. Each motor is connected by a separate cable 
to one of the unit distribution boards in the power-house. 

Owing to the swampy nature of the ground between 
the river and the station, it was not possible to lay the 
circulating water pipes direct in a trench. Instead, 
they were erected on cross bearers, carried by pairs of 
wooden piles driven down to the tosca—see page 332. 
The cables are carried on angle irons, supported from 
cross timbers. Where the inlet pipes cross the Rio 
Rosquetes they are carried on a steel girder bridge— 
see page 332. The pipes, which are of steel, are lapped 
with tarred Hessian tape. 


Power STATION SwITCHGEAR. 
All the main switching is carried out at 20,000 
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operating handle, and, interlocked with it, the handles | occupied as follows :—(a) Potential transformers—see 


volts. The main switchgear is arranged in a bay on 
the side of the engine-room opposite to the pump- 
house and boiler-house, the operating gallery being 
raised about 4ft. above the engine-room floor, so that 
the operator has a good view of all the machines. The 
gencratorpanels, which are in the middle of the gallery, 
are set round a recess, so that all the instruments and 
gear can be seen from one position—see Figs. 7 and 8. 





The station transformer and feeder panels stand on 
either side of the generator panels, parallel to the axis 
of the engine-room. 

Each operating panel consists of two cast iron 
plates built into a wall of moulded concrete, 11ft. high, 
faced with glazed tiles. This wall is set forward 3ft. 
from the main panels, and at the back carries the 
auxiliary wiring, which ‘is run as vulcanised india- 


controlling the cable and bus-bar isolating switches. 
Below the oil switch lever are the automatic trip 
coils, ancl above it the time limit fuses. The voltage 
regulator is mounted on the wall to the left of the 
plate. The bottom plate carries the integrating 
watt-meter, the exciter field switch, the governor 
control switch, and the change-over switches for the 








Figs. 7 and 8—-MAIN SWITCHBOARD IN POWER HOUSE 


voltage regulator and the ammeter. In front of each 
generator panel is a pedestal carrying the exciter 
ammeter and voltmeter, and the hand wheel for 
operating the exciter field rheostat, which is mounted 
on an intermediate floor in the basement. A second 
pedestal carries the transmitter of an electrically 
operated telegraph by means of which the switch- 
board attendant can communicate with the driver 


Fig. 9; (b) cable isolating switches and current 
transformers ; (¢) oil switch—see Fig. 10 ; (d) bus-bar 
isolating switches ; and (e) bus-bars. The different 
compartments are protected by screens of expanded 
metal, which are interlocked with the main switch so 
that they can be opened only when the switch is open. 
The whole structure was moulded in position, the 








holes for the apparatus being cored out so that no 
cutting of the work was required. Porcelain only is 
used for insulation, and, in general, connections are 
made with bare copper, a minimum spacing of 15in. 
between phases and to earth being adopted. Where 
there is risk of conducting fumes causing short- 
circuits, the leads are covered with porcelain tubes. 
Small wiring in the cells is kept down to a minimum, 
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ig.9—CUBICLE CONTAINING POTENTIAL TRANSFORMER 


rubber cable on porcelain racks. In the case of the 
generator panels the instruments, which are of the 
edge-wise pattern and comprise an ammeter, volt- 
meter, power factor meter, and indicating wattmeter, 
are mounted on the wall above the upper cast iron 
plate. Below them are the red and green indicating 
lamps which show whether. the oil switch is closed or 
open. The upper cast iron plate carries the oil switch 


when synchronising. Similar instruments, which are 
mounted at the front of the gallery, give communi- 
cation with the boiler-house. 

The main panels are formed of moulded concrete 
cubicles 5ft. wide. The main wall is 9in. thick, and 
the sides of the cells are 4in. thick. Intermediate 
floors, 4in. thick, separate each cubicle into five 
storeys, which—starting from the bottom—are 


Fig. 10—CUBICLE CONTAINING OIL SWITCH 


and is run as rubber-covered cable on porcelain cleats. 

The three phases of each high-tension switch are 
contained in one tank, which is built up of wrought 
iron plates with special stiffening channels to with- 
stand the maximum pressure generated in the tank 


when the switch opens on a fault. A vent pipe leads 
from the top of the tank to the outside of the switch 
cubicle to carry off any gases that may form. The 
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leads to the switch terminals are introduced into the 
tank through cast iron “ U ” bends filled up solid with 
compound. Provision had to be made for the 
expansion of this compound in hot weather, for 
otherwise the bends or porcelains would have been 
liable to crack. 

The current transformers are compound-filled and 
ironclad. They are of two types, one which is suitable 
for mounting against a wall, and the other which 
passes through the floors between the compartments 
of the panels. The use of the latter saves floor 
insulators and economises space. On the generator 
panels current transformers are provided for the 
instruments, the protective devices and the voltage 
regulators. The potential transformers are oil im- 
mersed and self-cooled. Isolating switches and fuses 
are installed between them and the cable terminals, so 
that a faulty transformer can be isolated from the 
rest of the switchgear. 

Permanent testing bus-bars are provided in the 
generator pane!s, connection to the main switch being 
made by removable jumpers. A water resistance was 
provided for taking the load of a generator.under test. 
It consists of three sets of wooden tanks mounted on 
insulators.. Each tank has a partition down the middle. 
The water passes up one compartment and down the 
other, leaving the tank at the end at which it entered. 
The dimensions of each tank are :—Length of water 
column, 6ft.; width of water column, two columns 
each 9in. wide ; depth of water column lft. 6in. The 
leads are attached to plates slung from a carriage 
which can be moved along the tank to regulate the 
load on the generator. During ‘the tests on the 
machines, considerable difficulty was experienced in 
preventing the sides of the tanks from charring. 

The unit distribution boards are built up of 
enamelled slate panels and have the bus-bars mounted 
in front. Porcelain handle fuses connect the bus-bars 
to studs which pass through the slate to the motor 
leads at the back. The oil switch controlling the 
feeder cable from the unit transformer is mounted at 
the back of the panel along with the current trans- 
formers for the trip coils and instruments. Bus-bar 
isolating switches are mounted on the front of the 
incoming feeder panel. 

The main motor distribution board is of slate 
panels similar to the unit distribution board. It is 
surrounded with expanded metal to prevent articles 
from falling on it from the engine-room floor above. 

Feeders are run frorh the station distribution board 
to the station auxiliaries, and also to the unit distri- 
bution boards, so that the latter can be made alive 
when a supply is not available from the unit trans- 
formers, as, for example, when starting up or sbutting 
down a generator. In order to avoid any risk ot 
paralleling a generator out of phase through its unit 
transformer, the switches on the two féeders to each 
unit distribution board—viz., from the unit transformer 
and the station distribution board—are interlocked so 
that only one can be closed at once. They are also 
so arranged that the change-over from one supply to 
the other can be so quickly effectetl while the 
auxiliary plant is running that there is no appreciable 
drop in the speed of the motors. 

At each end of the switchboard gallery is installed 
a 110-volt direct-current board to control the supply 
from the lighting motor generators to the lighting 
circuits and the batteries. Two 250-ampére-hour 
Tudor batteries provide current for the indicating lamps 
on the main switchboard, the trip coils of feeders, 
electric telegraphs and a stand-by to the lighting 
system. The end cells of each battery are cut in or 
out of circuit by a solenoid-operated remote-controlled 
regulating switch. The switchgear in the jetty pump- 
house consists of seven iron-clad switch panels. 

The protective gear used for all high-pressure 
apparatus in the power station and on the system is 
of the Merz-Price type. Low tension panels with oil 
switches are equipped with overload, trip, coils_and 
time limit fuses. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


PATENT LAW REFORM. 


Siz,—I note with some pleasure that a correspondent signing 
himself “ Prior Lien,’ in the coiumns of THe EnGIneEeR of 
yesterday, goes out of his way to attack me in the following 
manner :—** I perceive that Mr. Keith keeps hammering away 
at the reform of our Patent Laws, but that he fails to excite the 
interest of any of your readers: from which one may opine that 
engineers as a whole are not so discontented with the laws as 
Mr. leith is.”” _ Which, doubtless, may be the official view, but 
which, in any case, gives me the opportunity of replying. The 
axiom of people of this class would appear to be “ we are 
the people, and wisdom will die with us,” and it is because of 
this conceit, apparently, that we are so apt to fall behind in the 
race. First, let me note that the remarks of “ Prior Lien ” 
appear to be the first sign of opposition to the Patent Law 
Reform campaign which has appeared in the columns of THE 
ENGINEER, 60 that this does not carry your correspondent’s 
contention very far, to say the least. _ 

Then, I am not aware that I made any point about the 
difference in numbers of patents granted in the United States and 
in this country, my main theme being that the American 
Government, by its wise system of patent policy, encouraged 
invention and inVentors by every means in its power, while the 


out of the brains of its most progressive citizens, actually 
discouraged invention and inventors, and subjected the latter 
to conditions which simply amounted to a legalisation of robbery. 

One eminently good result, however, of the ‘* hammering,” 
and of the Press criticism has been that the two abortive Bills, 
ée., one for Trade Marks, and one for Patents and Designs, 
introduced last year by the President of the Board of Trade 
into the House of Commons, have been absolutely: withdrawn, 
and are now dead. : 
«Another equally good result of the said Press criticism have 
been the conferences which have been held throughout the 
United Kingdom, culminating in the large and _ influential 
deputation, isting of Doctors of Science, inventors, 
electricians, patent experts, and representatives of some of the 
principal progressive industries in this country, which waited 
upon the President of the Board of Trade on Thursday last by 
appointment, to place before him the imperfections of our 
patent system, and the grievances under which invention in this 
country suffered. 

Had ‘‘ Prior Lien ” been present at that meeting, he would 
haye got his eyes opened to the absurdity of his rather iznorant 
contentions: meanwhile, I may tell him, that so far_as_I, 
personally, am concerned, I am so far perfectly satisfied with 
my so-called “‘ hammering,” which has apparently been to such 
good purpose that I intend to go on “hammering” in like 
manner for all I am worth. 

It was rather unfortunate that, although the meeting at the 
Board of Trade referred to had been arranged for with Sir 
Albert Stanley a considerable time ahead, and that even after 
the day and hour had been definitely fixed, the meeting was put 
back one hour to suit Sir Albert’s convenience, he, Sir Albert, 
was not present, but sent a ‘* Deputy ”’ in his place, much to the 
regret of the deputation, many of whom had come so far to lay 
their views before the Right Honourable Gentleman on a matter 
so important to the “ cc ce and industry of this country 
after the war,” upon which Sir Albert has been lecturing lately 
throughout the United Kingdom. 

Some of us, old eneugh to remember being present in the same 
room in 1883, when the late Mr. Joseph Chamberlain, as 
President of the Board of Trade, met a somewhat similar 
deputation, and eloquently spoke to us on the benefits of inven- 
tion and its encouragement, and just before introducing and 
passing his revolutionary Bill of 1883, could not very well help 
comparing our reception then and now, with so much more at 
stake in competition after the war. 

Anyone who knew the late Mr. Chamberlain, with his proud, 
imperial and patriotic spirit, and who magnified every public 
office he ever held, could scarcely conceive his delegation of the 
reception of any such representative deputation to a deputy. 
Apart from that, however, the deputation was led inferentially 
from the Chair to understand that no new Bills had yet been 
drawn, while the various speakers urged with considerable force 
an automatic moratorium or prolongation of patents td meet 
war conditions, the protection for inventions relating to food, 
medicinal or surgical products, the importance of product claims 
to chemical and other industries, the extension of (a) the term 
of patents, (b) the period of-provisional protection, (c) the period 
for acceptance of the complete specification, the reduction of 
‘patent fees, the protection of patentees in relation to utilisation 
of their inventions by the State, the limitation of provisions for 
revocation of patents, the abolition of the compulsory working of 
patents, which principally benefited foreigners, and especially 
Germans, the safeguarding of patents of addition, the formation 
of a special tribunal to deal with patent*cases, and the adoption,” 
if possible, of a British Empire Patent System. In regard to 
the latter, Sir Robert Hadfield graphically pointed out the 
absurdity of the present Canadian Patent System—part of which 
system was incorporated in the proposed Bill last year—under 
which he found he had to pay the sum of eight guineas for a 
typewritten copy of a Canadian specification, while the British 
patent specification of same only cost some 24d. And yet your 
correspondent “‘ Prior Lien” has the audacity to assert, in 
effect, that no one but Mr. Keith appears to be discontented 
with the present British Patent Laws! I agree with your 
correspondent when he states that many patents are granted 
which ought never to be granted at all, but then the British 
Patent System is more responsible for this than any other 
system, because of the want of a proper system of search, which, 
as every inventor knows, is more in the nature of a farce in this 
country than anything else. 

On the other hand, under the American system, which 
“ Prior Lien ”’ decries, no patent is granted unless the application 
can stand the test of a world’s examination for validity, novelty, 
&c.; his introduction of American divorce proceedings into the 
argument only tends to make his effusion more absurd. 

JAMEs KeITu. 











Leigh-on-Sea, October 12th. 





THE RATIONING OF FUEL. 


Srz,—I ‘have read with interest your leader under the above 
head in your issue of the 27th inst., but do not think there need 
be any inconvenience in either our:-homes or works, due to the 
less weight of cal available during the coming year. Instead 
of raising-the Wolf, Wolf cry, it is our duty to meet the reduced 
weight of coal by taking more care in burning that we do get, 
as by stopping our coal wastage, we shall more than neutralise 
any detrimental effect of the threatened shortage. It is common 
knowledge that the gases first liberated from a new charge of 
coal will not ignite at a lower temperature than 800 deg., and 
yet how many of us think of this when dumping a shovel of coals 
on to a few hot ciriders, and yet from this practice and the too 
liberal use of the poker, we are wasting in our homes annually 
not far short of 14 million tons of coal in the form of smoke and 
cinders. ‘ 

In our boiler furnaces the same kind of thing is carried on, 
i.e., stoking when the fires are too low, and stoking too heavily, 
thus making the furnaces into gas retorts and the atmosphere 
not only into a gasholder, but the receiver of from 8 per cent. 
to 10 per cent. of the fuel which escapes from the chimney as 
smoke. In support of the above statement, I would call 
attention to the final report of the Coal Conservation Committee, 
in which it is indicated we are using over 5 lb. of coal more per 
horse-power than necessary, and if we divide this waste between 
boilers and engines, we find the possibility of saving from 
boilers alone about 36 million tons of coal per year. 

As further proof of our wastefui methods of handling steam 
boilers, Mr. Brownlie, B.Sc., Manchester, has recently published 
a report dealing with the teste of 1000 boilers, the average size 
being 30ft. by 8ft., grate area 38 square feet, coal consumption 
per square foot of grate per hour 21 lb., CO, 7.6 per cent., which 
equals 30 Ib.-of air per lb. of coal, evaporation per square foot 
of grate, 137 ib. The above figures indicate a loss of coal 
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combustion equal to 14 per cent,, to which can be added 
the additional losses due to defective brickwork and radiation 
losses, &c. 

In Mr. Brownlie’s report, over twenty of, his examples had 
efficiencies in the neighbourhood of 80 per cent., and in eighty 
odd cases the efficiency was only about 50 per cent., or between 
his minimum and maximum there was a difference in efficiency 
of 30 per cent. For industrial purposes, we use in this country 
approximately 120 million tons of,coal per year, so that if the 
law made it compulsory to maintain an overall boiler efticien«y 
of 80 per cent., and there is no difficulty in doing so, we should 
reduce our annual coal consumption, say, by 36 million tony, 
Why many steam users should persistently waste over 120 tony 
of coal per boiler per year is beyond my comprehension, especii||y 
when it is so easily prevented. 

W. H. Casmey. 

Wakefield, October 8th. 


SYNDICATION IN INDUSTRY. 


Sir,—-The severe competition which everyone is ready to 
acknowledge many of our industries labour under convinces 
one that some form of union of interests is desirable, so that the 
greater resources of a syndicate can secure advantages which 
are quite impossible with smaller business undertakings. 

An amalgamation of all the firms in a single industry would 
not only be impossible, but, in fact, undesirable. Their interests 
in many cases are so widely apart, that to propose it would be 
«s ridiculous as suggesting an amalgamation for the purpose of 
cheapening production between a needle and a pickuxe 
manufacturer, but I am quite convinced that the individualistic 
spirit which has cafried us so far is quite inadequate. to meet 
modern and especially after the war conditions. There ‘will be 
an enormous surplus of productive capacity, both in this country, 
America, France and Germany, with untold millions of pounds 
worth of war and munitions plant rendered idle directly 
hostilities cease. A large part of this will be directed to existing 
industries of a peaceful nature, and, in due course, among others, 
the engineering trade will suffer. 

Dozens of firms new to the industry that have come into 
existence during the war will be a menace to the prosperity of 
our trade. They have new, well-equipped and up-to-date 
factories, unencumbered with old out-of-date tools, free from 
the methods of half a century ago, and entirely untrammeled by 
the musty cobwebby traditions of a past age, such as is so often 
the besetting sin and the bar to progress of so many compara- 
tively small firms to-day, which have in the past been the support 
of several generations of private ownership. 

For this, if for no other reason, we must organise our industries 
and co-operate for the purpose of specialisation in the output 
of each factory, so that the whole organisation will be able to 
produce and distribute at prices that will render competition 
unremunerative. " 

The process of industrial combination has been evolved at a 
greater rate by America and Germany, and especially the latter 
during the iast twenty-five years, only because they have’ been 
more alive to its benefits than we have. If we are once again 
to attain the proud position our industries once occupied in the 
world’s commerce, we must adopt any and every means that 
will stimulate our factories to their greatest productive capacity. 
Syndication or co-ordination of effort between firms in the same 
trade will prove the greatest of all influences for this purpose, 
and the British manufacturer will be pelled sooner or later 
to cast away his old notions of individualism and recognise that 
far more can be accomplished by various methods of concerted 
effort than will ever be done by the aggregate sum of unorganised 
and isolated effort. 





. Howarp F. Smiru. 
Birmingham, October 14th. 








ELECTRIC POWER SUPPLY IN BRITISH EAST 
APSIOA. 

A Burtt dealing in a comprehensive manner with electric 
power supply is now awaiting its final reading in the 
Legislative Council of the Protectorate of British East 
Atrica. The measure is designed to foster and promote 
bulk supply systems, and to ensure standardisation. 
In accordance with it public and local authorities must 
adopt the standards and specifications of the British 
Engineering Standards Association. The standard system 
of supply tor the Protectorate will be by three-phase 
current, at fifty periods, excepting for special purposes, 
and, excepting the supplies to authori:ed distributors 
and for special purposes, the pressures of supply will 
be 415 and 240 volts. All apparatus to be used in 
connection with a standard system, by a licensee, must 
comply with these standards, and that which may be 
used by others on a standard system must be marked 
when usual or necessary as to its capacity ‘or value, in 
terms of British standards. 

Practically every form of energy which industrialists 
in the Protectorate will require must be obtained from 
or by the conversion of electrical energy generated by 
water power, internal combustion engines, or oil fired 
boilers. Consequently a demand tor apparatus is 
developing which should not be neglected by British 
manutacturers. 

Tne Government Electrical Engineer will be pleased 
to receive catalogues and other intormation, with prices 
where - possible, relating to hydraulic, internal com- 
bustion, and steam types of prime movers; electric 
generators and motors; transformers; extra high 
potential transmission line materials; split phase and 
other control and switching apparatus ;; indicating and 
recording meters; testing and measuring apparatus ; 
apparatus for any industrial application of electrical 
energy, including ‘farm and electro-culture equipment, 
electrolysers, ozonisers, automobiles, batteries, and battery 
charging, coffee drying and roasting, steam raising, 
mashing and distilling, casting and welding, cement 
burning, domestic heating and cooking, and X-ray and 
electroanedical equipment, &c. 

Inquiries from .those interested are solicited, and 
should be addressed to the Government Electrical 
Engineer, Nairobi, British East Africa. 








THE Railway Executive Committee has issued a public 
notice that. the rates for parcels conveyed by passenger 
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train are to be revised as from November Ist 
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RAILWAY MATTERS. 





A CHANGE has, as from August Ist, taken place in the 

sition of chief engineer to the Midland Great Western 
Railway of Ireland. Mr. W. Purcell O’Neill has resigned, 
and has been succeeded by Mr. Arthur W. Bretland. 

Tue Institution of Railway Signal Engineers has 
appointed a sub-committee to draw up a list of the various 
functions of track-circuiis and provide suitable names for 
thom. This is for the purpose of removing the present 
disadvantages of certain details being known by different 
names. 

In this column of our issue of August 16th it was stated 
that the Blackp»ol Corporation was purchasing the 
Blackpool and Fleetwood Railway. A meeting of the 
shareholders of the latter is to be held on the 22nd instant 
to confirm the sale. The purchase price is about 
£250,000. 

Onty about 34 per cent. of the railway systems of 
Sweden are owned by the Government. A commission 
has now, @ Router telegram states, been appointed to 
consider the question of the Government taking over the 
privately-owned railways, so as to secure unity of control 
and management. 

In the last paragraph of this column in our issue of 
September 27th we gave the figures for the continental 
loading gauge for railway vehicles. In the conversion 
of two of the French measures into their English equiva- 
lents mistakes occur. The maximum height at the 
centre of the “four foot” is nearly 168}in., not 172.44, 
as given by us, and the height above rail at 61.02in 
ig 1279in., not 127.56in. J 

Tae Indian Railway Board shas sanctioned the following: 
surveys for the Bengal-N. gour Railway: a 5ft. 6in. 
gwuge railway from Sini to Jamda, with a branch to 
Jiunigerh, a distance of 80 miles; a loop between 
Haludpukur and Chaibassa, a distance of 24 miles; 
a rough survey for a lino from Jiintgarh, Badampahar, 
or Sulapat to Keonghur. The extension of the 
Gorumahisani branch of the same system from Onlajari 
to Sulapat, with a branch from Jeypur to Badampahai, 
a distance of 26 miles has been sanctioned. 


THE report. of the Ceylon Government Railways for 
the year ended September 30th, 1917, shows an increase. 
of £31,503 in net receipts, but one of £102,372 in working 
expenses. Despite the increase in traffic there was a 
reduction of 93,093, cr 3.39 per cent., in the train 
mileage. This was gained mainly by increasing the 
average load per wagor. For the year 1915-16 this was 
6.93 tons, but for 1916-17 it was 7.24 tons. The per- 
contage of avorage load to average carrying capacity 
was increased from 54.18 to 55.95, and the tonnage 
conveyed per wagon per annum was advanced from 
588.75 to 613.43. 


Very extensive train alterations have been necessary 
in Ireland in consequence of the change in the running of 
the night mail boats between Kingstown and Holyhead 
w2 montioned -in this column on the 4th instant. The 
Great Southern and Western limited mail now leaves 
Kingsbridge at 12 noon imstead of 7.35 a.m., whilst, to 
mitigate the inconvenience of the withdrawal of the early 
morning train, the 9.15 a.m. now leaves Kingsbridge at 
9 and is due at Cork at 1.15 p.m. instead of 3.20 p.m. 
The connection with the boat from Kingstown to Holy- 
head is made by the 7.15 a.m. from Cork, which has been 
accelerated to arrive at Kingsbridge et 1.8 p.m. instead-of 
2.10. Onthe Great Northern the mail leaves Amiens-street 
at 11.30 a.m. instead of 7.25 and is due Belfast at 2 p.m. 
instead of 9.55 a.m. The connection for the outgoing 
mil is given on the 10 a.m. from Belfast. 


IN an article in the Auckland Weekly News a short time 
ago comparisons were made between the railway policy of 
Canada and that of New Zealand. It was said that there 
was never any doubt in Canada where railways should go. 
They follow the good land whether the way be easy or 
difficult. 'The Canadian regards land which is locked up 
through lack of railway facilities as a reproach to his enter- 
priso, and a drag on national progress. Successive New 
Zealand Governments have acted as if idle, inaccessible 
land were a national heritage which must be exhausted as 
slowly as possible. Their attitude would almost suggest 
that the séttlement of land destroys its value to the nation, 
instead of making it a source of wealth for all time to come. 
The article concludes : ‘‘ Unless a more intelligent and 
active policy is adopted after-war emigrations from 
Britain will set more and more to Canada, which calls for 4 
men to take possession of her lands, and less and less to 
New Zealand, which begrudges opening even enough land 
to satisfy the hunger of her own sons.” bs 


Tae Commissioners under the Private Legislation 
Procedure (Scotland) Act, who were appointed to inquire 
into the proposed acquisition of Ayr Harbour by the 
Glasgow and South-Western Railway Company, held 
their inquiry on the 4th and 5th instant. The reasons 
given for the transfer were that because of want of funds 
and the difficulty of securing loans the harbour trustees 
were unable to carry on their work with due regard to 
the trade of the port. The railway company had, at 
different times, advanced money to the trustees which 
they were not in a position to repay. The trustees 
now wanted £50,000 for necessary work. It was, there- 
fore, considered in the interests of the port that the 
railway company should take over and work the harbour. 
Under an agreement come to between the debenture 
holders of the harbour and the railway company the 
latter was bound to expend, after the’ date of investing 
and not. later than ten years after the termination of 
the war, upon the improvement of the harbour under- 
taking, a sum of not less than £56,000. The only 
opposition came from the Lanarkshire and Ayrshire 
Railway Company, whose line is worked by the Caledonian, 
and from the trustees of Irvine Harbour. The former 
feared that ‘its interests would suffer by Ardrossan 
Harbour being less attractive than Ayr, and asked that 
the Caledonian might have running powers to Ayr, and the 
latter had the same anticipations as to Irvine Harbour. 
The Commissioners, however, considered ~ that “the 


preamble of the Order had. been proved, and rejected 
the petitions of the two opponents. 








THE ENGINEER 


NOTES AND MEMORANDA. 


At a recent meeting of the Institution of Municipal 
and County Engineers, Mr. A. Dryland gave an analysis 
of road costs in the Maidstone district. His figures 
showed that the total cost éf maintaining tar-macadam 
roads at Maidstone during the past seven years gave 
an average of about 103d. per square yard. This is 
estimated to be equivalent to a charge of 0.0174d. per 
ton-mile of traffic on the roads. 


Tue shock of exploding gunpowder will not detonate 
gun-cotton, picric acid, T.N.T., or nitro-glycerine. The 
shock of detonating nitro-glycerine will not detonate 
gun-cotton. The shock of detonating gun-cotton will 
detonate nitro-glycerine. Gunpowder is incapable of 
detonation. Fulminate of mercury will detonate all 
the above, with the exception of T.N.T. cast into slabs, 
but with the addition of a little lead azide will detonate 
them fully. Increasing the quantity of the initiator of 
detonation above a certain minimum has little effect. One 
gramme of fulminate will detonate an unlimited amount 
of picrie acid. No amount of gunpowder would do it. 
A fulminate detonator provides combined shock and 
sudden heating, and is, therefore, very effective. 


One of the best known and most used of the-ammonium 
nitrate mixtures is ammonal, in which use is made oi 
the great heat given out by the oxidation of aluminium. 
A mixture of Al powder with the theoretical amount 
of ammonium nitrate for complete oxidation would 
contain 81.6 per cent. of NH,NO;. It would yield 1578 
calories per gramme—nearly as much as nitro-glycerine 
—and 682 c.c. of gas. But such a mixture is difficult 
to detonate, and charcoal is added to make it more 
inflammable. The addition of di-nitro-toluene, or tri- 
nitro, makes detonation. more certain, and the new 
ammionals contain one or the other. Military ammonal. 
according to Mr. J. Young’s lecture to the Royal Society 
of Arts, has the following composition :—Ammonium 
nitrate 65.0, tri-nitro-toluene 15.0, aluminium (coarse 
powder) 16.0, aluminium (fine powder) 1.0, charcoal 3.0. 


THE oxide film lightning arrester represents a new 
type of lightning arrester which has all the characteristics 
and advantages of the aluminium cell arrester, but does 
not require any charging, and thus requires no special 
attention, contains no liquid electrolyte, no inflammable 
material, and like the aluminium celi arrester can be placed 
outdoors as well as indoors. Tne oxide film arrester, like 
the aluminium arrester, acts like a counter F.M.F. equal to 
the normal circuit voltage, freely discharging any over 
voltage, but holds back the normal machine voltage. 
Thus, says the General Electric Review, the discharge is 
limited to the energy of the over voltage, asin the alumi- 
nium arrester, and like the latter the oxide film arrester 
can continuously discharge recurrent surges such as 
arcing grounds, &c., without endangering itself for a con- 
siderable time, sufficiently long to notice and eliminate 
the disturbance. 

Ir an engineer had undertaken to construct afi island 
with the express p se of making it available for 
future hydro-electric development. he could not have 
done better than Nature when she made Tasmania, 
says Power. Here is an island having just in its centre, 
on a high elevation. a lake sufficiently large to provide i's 
industries with all the electrical power that may be needed 
for some time to come. The basis of the whole system 
is the Great Lake. With a catchment area of 216 square 
miles and a water area of 50 square miles it forms an ideal 
foundation -for a great hydro-electric enterprise-..A 
dam that has been constructed on the southern outlet 
of the lake provides for an even depth of 1lft. above 
sill level, and experience has proved that this will be 
sufficient to guarantee a regular flow of water. Experi- 
ments made during the first year of operation have 
shown that during a year of normal rainfall a total of 
70,000 horse-powet can be obtained easily from the 
lake. 


Hypro-ELECTRIC -power could never replace coal 
completely as a source of energy in the U.S.A., for the 
total water-power available—reckoning every river and 
brook, during al] seasons—corresponds only to about 
230 million kilowatt continuously. This is about equal 
to the present energy consumption of the country, and 
of course only a fraction of it could be developed. These 
data emphasise the importance of economising coal 
consumption. Solar radiation at the earth’s surface is 
estimated at 1.4 calories per square centimetre per 
minute. Assuming 50 per cent. cloudiness, there is 
delivered on North America, between 30 deg. and 50 deg. 
of latitude, about 800,000 million kilowatt (#.e., 1000 
times the total chemical energy of coal consumption, 
and 800 times the potential energy of the total rainfall). 
If only 10 per cent. of the solar radiation could be utilised, 
says Mr. C. Steinmetz, writing in the Electrical Railway 
Journal, it would produce 13,000 million kilowatt con- 
tinuously on that part of the earth’s surface unsuitable 
for agriculture. 

Tue calorific value of pitch is extremely high, a sample 
tested in the bomb calorimeter. having shown 15,928 
B.Th.U.’s or a higher value than that of good Welsh 
steam coal. This high calorific value is, however, counter- 
balanced by the production of a high percentage of 
volatile hydrocarbons when it is heated, the following 
being an approximate analysis of a North Country pitch : 
Moisture, 0.05 per cent. ; ash, 0.60 per cent.; volatile 
matter, 66.85 per cent.; coke, 33.15 per cent.; fixed 
carbon, 32.55 per cent. The possibilities of using pitch 
as a liquid fyel under steam boilers do not appear to 
have been yet investigated upon a practical scale, although 
this method of employing pitch would probably prove 
the most efficient and the least costly to work, when 
once the necessary apparatus had been installed. The 
distillation of the tar, in this case, would be stopped 
when the light and middle oils had been distilled—that 
is, at 200 deg. Cent.—and the soft pitch which remained 
in the still would be utilised in the semi-liquid state 
in a modified form of the usual atomising injector, using 
superheated steam or hot air under. pressure as motive 
power. The pre-heating of the air er 8 and the thorough 
admixture of the minute globules of liquid pitch and the 
air could be most effectively carried out by this system 
of combustion,-- -- - eee a 
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MISCELLANEA. 





A GoverNMENT departmental report of recent date 
states that concrete blocks for building purposes, concrete 
beams and other forms adapted to builders’ specific use, 
are stronger, and on account of the shortage of timber, 
cheaper than wood used for similar purposes. 


At the request of the Board of Trade, the New 
British and “‘ Key’ Industries Exhibition, Central Hall, 
Westminster, S.W., will remain open until 24th October, 
to-enable the Greek Minister of Agriculture and an 
influential party representing Greek commercial interests, 
now touring the leading industrial centres of the United 
Kingdom, to visit it. : 

THE imports of typewriters and parts into Japan 
increased fourfold between 1915 and 1917, and practically 
all machines were imported from the United States. Consul 
Robert Frazer, of Kobé, reports that Japan is enjoying 
an enormous expansion of foreign trade, and the necessity 
of using typewriters in their foreign correspondence has 
become apparent to most of the Japanese trading firms. 


A motor club has recently been formed in North China, 
with headquarters at Tientsin, while a branch is being 
formed at Pekin. The club is open not only to Europeans, 
but also to Chinese motorists. The distance from Pekin 
to Tientsin is about 80 miles, over dead flat country, and 
proposals are abroad with regard to making a main road 
between the two places, in the event of which the North 
China Motor Club will erect a half way club house for the 
use of members. 


, REINFORCED concrete floors which come: in contact 
with brine will gradually develop leaks. These will be 
followed by incrustations of discoloured salt on the 
under side, where, later, iron-stained hair cracks will 
develop, running parallel to the reinforcements. As the 
deterioration progresses, the cracks will widen and, owing 
to the great expansive force of the accumulating iron 
oxide, the concrete will be gradually pushed from the 
corroded reinforcements and ultimately fall. The trouble 
can be prevented by waterprocfing. 


A MEETING is to be held, under the presidency of Lord 
Aberconway, by the London Society, in the hall of the 
Royal Society of Arts, Adelphi, on Thursday, October 
24th, at 4.30 p.m., to consider the grave risknowthreatening 
she Adelphi estate (which is full of priceless relics of the 
Adam Brothers’ work) by reason of its proposed ap 
propriation by the Air Board. The Society points out 
chat the houses on the estate are of small area and could 
aot be made suitable for the purzoses of the Air Ministry 
without irreparable damage being done to the, exquisite 
interiors. 

It would not be surprising if in engineering workshops 
cases_of septic poisoning were fairly common, when one 
2onsiders the liability to abrasions of the skin and the 
variety of cutting fluids and lubricating oils employed. 
This matter has not escaped notice, and inquiries have 
osen made among factories in touch with the Ministry 
£ Munitions. The result is, we understand, the reverse 
£ what might have been expected, and ii is. highly 
satisfactory to know that cases of poisoning by the 
wencies indicated are quite infrequent, and may almost 
be described as infinitesimal. 


THE first of the National Fabricated Ships, which 
was launched on August 8th from-the Wallsend Yard 
of Swan, Hunter and Wigham Richardson, Limited, was 
completed-on-September 28th—just 31 weeks from laying 
of keel to completion. She is the pattern vessel from 
which many others are being built on the fabrication 
system, with the aid of bridge building firms. She is 
41lft. 6in. long, 55ft. 54in. broad, 38ft. l}in. deep, and 
has a deadweight carrying capacity of 10,500 tons, on 
a draught of 28ft. 3in. There is not a single bent frame 
in the ship, and all the plating, with the exception of 
some at the fore and aft ends, is straight. 

Four large merchant ships have been launched within 
ten days from Port-Glasgow shipyards, three by Russell 
and Co., Limited, and one by W. Hamilton and Co., 
Limited. The four vessels aggregate nearly 30,000 tons 
gross. The first 8000-ton ““B” type standard vessel, 
built by the Hebburn yard of Palmer’s Shipbuilding and 
Iron Company, Limited, has been launched, and her com- 
pletion is being pushed ahead with all dispatch. Her 
engines will be supplied by the firm. Six similar vessels 
are to be built at the yard, as well as the standard oil- 
carriers. An 18,000-ton ship, and two 10,000 tonners 
left the berths at this establishment earlier in the year. 


AccorpineG to Mr. Kerner-Greenwood, a good method 
of preventing condensation on concrete walls is to float 
on them ordinary plasterer’s lime and sand mortar—about 
3 of sand to 1 of lime—lightly keyed in the usual manner 
to receive the final setting coat. This 3 and 1 coat must 
be left until strong pressure from the thumb makes no 
impression. It may be necessary to leave it for several 
days, according to the weather. The finishing coat of 
lime putty, sand and plaster of Paris may then be applied 
with safety. Immediately before the latter coat sets 
it should be finished with a soft hair brush, which produces 
a granular surface—a further method of absorbing 
raoisture. 

A VERY useful development of the work of the Institution 
of Automobile Engineers was initiated at the first meeting 
of the session, on October 2nd, in the election of a very 
considerable number of engineers who have identified 
themselves with the motor cycle branch of the industry, 
and who have hitherto not, to any considerable extent, 
interested themselves in the work which the Institution 
has been doing. The elections already made will 
undoubtedly lead to many more members of this branch 
joining, and steps are being taken to hold at least four 
meetings in Birmingham, in addition to the London 
meetings, when the many points connected with the 
design of motor cycles and their components, which 
need discussion, will be brought forward. Attention is 
particularly drawn to the fact that the qualifications 
required for membership have been in no way relaxed, 
with a view to admitting motor cycle engineers ; applicants 
must make it quite’clear to the Council that they aro just 
as good “engineers”? as those who have hitherto been 
admitted... : 
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French Iron Ore Deposits and Germany. 


It seems incredible that the German Government— 
notwithstanding the official announcement of its 
acceptance of the terms laid down by the President 
of the United States—has agreed to comply with the 
particular condition which stipulates for the return 
of Alsace-Lorraine to France. It is incredible 
because acquiescence in this particular demand, 
coupled with the liberation of the Grand Duchy of 
Luxemburg, would imply an enormous set back to 
the Teutonic iron and steel, mechanical and electrical 
engineering, andj shipbuilding industries. Those 
who know Germany and the Germans cannot believe 
that the ruling authorities in the Fatherland— 
whatever nominal changes in names may take place— 
supported by the great industrial interests throughout 
the country, are yet prepared to have recourse to such 
a momentous step as the relinquishment of this vast 
commercial .asset without making a final military 
effort to avert the catastrophe. It is, indeed, asking 
too much to expect that Germany is now disposed to 
sacrifice her future position as a great manufacturing 
country and recede to the situation of a second or 
If the sequel should show that 
such is indeed the fact, then shall we be justified in 
concluding that-her condition is desperate indeed. 

It is advisable to emphasise the paramount 
importance of the question of iron ore resources as 
affecting Germany, with special reference to those in 
German Lorraine as forming part of Alsace-Lorraine. 
Let us therefore clearly understand what the position 
of Germany will be without German Lorraine, and 
without the ore resources of the further innocent 
victim of German aggression as represented by the 
Grand Duchy of Luxemburg. It is found, for 
instance, that the production of iron ore in Germany 
in 1913 amounted to 28,607,000 tons, whilst that of 
Luxemburg—whick is included in the German 
Customs Union—was 7,333,000 tons in that year. 
Inthe same year, the imports of iron ore, apparently 
forced for war purposes to the extent of 2,000,000 tons 
more than in 1912, reached the record total of 
14,009,000 tons. If from, these first figures we 
subtract the output of iron ore in German Lorraine, 
which amounted to 21,136,000 tons in 1913, the 
surrender of Alsace-Lorraine to France will mean 
that Germany was left only the insignificant quantity 
of 7,471,000 tons per annum, on the basis of the 
native production in 1913. If, however, the tonnage 
won in Luxemburg remains at the disposal of 
Germany, and the imports are maintained at the 
extraordinary level which prevailed in 1913, Germany 
will still only have 28,800,000 tons of iron ore per 
annum for smelting purposes, as compared with 
49,940,000 tons in 1913.% 

But even if, owing to her financial grip of Luxem- 
burg, Germany is still able to draw on that country, 
it is a question whether she will again be afforded an 
opportunity of procuring, for a long time to come, 
such a large quantity of iron ore from abroad as was 
imported in 1913. Out of the total of 14,000,000 
tons purchased from other countries in that year, 
France, Greece, Algeria, Tunis and Newfoundland 


r| supplied 4,700,000 tons, Sweden 4,558,000 tons, and 


Spain 3,632,000 tons, making a total of 12,890,000 
tons, whilstthe balance was obtained from Russia and 
other countries. Most of the imports were of ore of 
special and superior qualities to those won in Germany. 
If the necessity for France to exchange iron ore for 
German coke should be overcome, the supplies from 
France, Algeria and Tunis would be stopped, and those 
from Newfoundland and Greece also would probably 
cease ; but it has yet to be shown that France can 
obtain adequate supplies of coke from any other 
country. On the other hand, the tendency in Sweden 
is to curtail the export of low phosphoric ores in favour 
of the development of the native iron and steel 
industry, and Spain may be expected to follow in 





the same direction, so that the probability exists that 
Germany will be unable to procure such large quantities 
of iron ore from abroad in the future, unless other 
foreign sources become available as, for instance, 
Brazil. Now, since it must be observed that” the 
reported acceptance by Germany of the terms put 
forward by the President of the United States 
implies the evacuation of France, including the iron 
ore districts of Briey and Longwy, it is of interest to 
note the estimation in which Germany holds this rich 
district. The Verein Deutscher Eisen und Stahl 
Industrieller and the Verein Deutscher Eisenhutten- 
leute, in the course of a petition presented to the 
Imperial Government last year, asked for the incor- 
poration of Briey in the German Empire, on the 
ground that without these deposits Germany could 
not carry on a future war with success. On the 
outbreak of the war, there were eighty-nine blast- 
furnaces in the Meurthe and Moselle, which produced 
3,410,000 tons of pig iron out of the total make of 
4.950.000 tons in 1912, and the steel furnaces there 
turned out 2,210,000 tons out of the total of 4,440,000 
tons of steel made in 1912. It was stated some 
months ago, by the Vossische Zeitung, that all the 
works in the district have been demolished, 
particularly the blast-furnaces, solely for the purpose 
of yielding scrap iron ; and the Briey district merely 
consists of “some square miles of uninhabited 
territory ;” but on the other hand, it was asserted 
at“a meeting of the Deutscher Eisen und Stahl 
Industrieller, last December, that 11,500,000 tons 
of iron ore had been obtained from the Briey district 
in three years and a quarter, and that the production 
at that time was equivalent to 550,000 tons per 
month. Since then. however, the German steel trade 
associations have abandoned the idea of annexing 
Briey, but propose that the Briey basin should be 
jointly utilised by the two countries by means of 
concessions or contracts. Yet even these modifica- 
tions will have to be relinquished in consequence of 
the voluntary or compulsory removal of the German 
from France in a future not remote. 

When the French recover possession of the Meurthe 
and Moselle, and if it should be decided to re-establish 
the iron and steel industry there, as, despite the 
alleged vast ore deposits in Normandy, is so probable 
that it amounts to a certainty, one of the most 
pressing problems which will arise will be the obtaining 
of an adequate supply of coal and coke, and the fuel 
question will become of even greater importance with 
the enforced return of Alsace-Lorraine. The only 
country which can meet this demand is Germany, 
and necessity may compel the French again to 
exchange iron ore for coke, as in former years. But 
even then Germany can not expect to regain the 
prominent position which she occupied before the 
war in the iron and steel, engineering and shipbuilding 
industries, and her financial position will consequently 
suffer for many years to come for this reason, and for 
the further burdens which the war will impose upon 
that country. We are not far wrong in saying that 
the war is a war for iron, the commodity on which 
industry reposes, and bearing in mind the enormous 
value to Germany of the districts we have been 
considering, we do not believe she is yet ready to 
surrender them, and we, therefore, accept with re- 
serve her avowed consent to evacuate the occupied 
iron districts of France, and to give back Alsace- 
Lorraine; we hold it safer to assume that by some 
wile she still hopes to retain her grip on resources 
which are of unparalleled consequence to her future 
development. 


Inelined Cylinders. 


THE letter of our correspondent “ Loco. M.I.M.E.” 
on the subject of the inclination of the cylinders 
of Mr. Gresley’s three-cylinder coal engine seems to call 
for a little more attention than can be given in what is 
editorially known as a “ tag ”—a form of dangerously 
abbreviated reply which, as in the example in our 
issue of 27th September—has laid us open to the 
charge of suppressing or withholding the truth. 
We need not tell our redders that we had no such 
intention. Our correspondent flung at us two 
quotations from Clark, and we fiung back at him 
a more modern one from Demoulin. That was all. 
We admit that he has a perfect right to use the 
context to the Demoulin quotation for his own 
purpose, and we agree willingly that, on the face 
of it, it supports his case. But the whole matter 
turns upon the meaning of “a moderate degree of 
inclination ”—inclinaision assez faible. 

Now, moderate we take to be a relative term ; 
a gallon of beer may be a moderate drink to a 
brawny Yorkshireman, but grossly excessive to a 
lesser man. Mr. Gresley’s cylinders are inclined 
one in eight. Such an amount of inclination 
might cause uneasy running in a lighter engine ; 








332 


THE ENGINEER 


Oor. 18, 1918 


Scone 





racer 
ee 


it has, we are able to say with positiveness, no sensible 
effect. on the heavy Great Northern locomotive. 
The engine as a matter of fact runs with exceptional 
steadiness, as we hope to be able to show diagram- 
matical in the course of a few weeks, from 
autographic records which Mr. Gresley has promised 
to take for us. Our correspondent seems to think 
that the one in eight inclination was given. wilfully, 
but if he had had before him the drawings of the engine 
he would have seen that the inclination is necessi- 
tated by the conditions. For convenience Mr. 
Gresley desired that the three cylinders should be 
parallel; now the inside cylinder had to be in- 
clined one in eight to clear the front axle and the 
two outside cylinders had to follow suit. The only 
alternative was to incline the inside and outside 
cylinders at different angles, which of course 
has been done before, and could have been done 
in this case had it been deemed worth while. 
“Loco. M.I.M.E.” presumes that there would have 
been no difficulty in lengthening the outside con- 
necting - rods, and consequently reducing — the 
inclination, as well as the upward reaction on the 
slides, but that could only be achieved by driving 
on to two axles, for it is obvious that the inside 
connecting-rod would not clear the second axle— 
unless, indeed, some such novel expedient as Mr. 
Holden’s design for his Decapod were followed. 
As a matter of fact, the Great Northern rods are 
not exceptionally short, and since long rods 
introduce well-known disturbing forces, it is not im- 
probable that even if it had been possible to use 
longer rods and drive on the third axle Mr. Gresley 
would have elected to do just what he has done. 
As we said before, in reply to “Loco. M.I.M.E.,” 
every locomotive is a compromise between what 
the engineer desires to do in the search for perfection 
and what he is constrained to do by the necessities 
of the case. On theoretical grounds our corres- 
pondent is perfectly correct. He shows that Clark, 
writing in 1855, knew of disturbing forces produced 
by inclined cylinders, and we may remind him that 
Nicholas Wood, writing much earlier, noted the 
effect on the adhesion of locomotive with cylinders 
inclined to infinity—the vertical cylinders of his 
engines at Killingworth. But Wood was dealing 
with engines that weighed some six or seven tons, 
and Clark with engines that weighed possibly 
twenty-five or thirty tons, whereas the Great 
Northern coal engine turns the scale at over seventy- 
six tons. In Clark’s time the biggest cylinders in 
ordinary use, for example a few of Archibald 
Sturrock’s engines, were eighteen inches in diameter 
and the pressure 150lb. Mr. Gresley’s cylinders 
are the same diameter, and his boiler pressure 
only twenty pounds more. Hence the disturb- 
ing effect of the outside cylinders is but little 
greater, whilst the weight is more than twice 
as great, so that even allowing for the third 
cylinder, which being on the centre line can cause 
no rolling, there is a margin in favour of the modern 
engine. It is of course illogical to take the whole 
weight of the engine as a basis, and if the proper 
modifications are made for the increased length of 
the engine, the height of the centre of gravity, and 
the increased inertia of the heavy boiler, we shall 
see the reasons why No. 461 runs steadily and find 
cause to believe that even D. K. Clark would not 
have been so horrified by the inclined cylinders 
as “Loco. M.L.MLE.”’ is. 

Our correspondent leaves us in some little doubt 
whether he is the more disturbed by the assumed 
uneasy running of the engine or by the introduction 
of unnecessary stresses with their effects on the 
tires and rail. On neither point need he have 
any anxiety; the engine is very easy on the road 
and it has never been “ sick.” Whatever may be the 
ills produced by inclined cylinders in smaller engines 
in fact, and in this engine on paper, they do not 
show themselves in “ No. 461.” The question is 
barely worth the space we have devoted to it. 
There are plenty of examples of inclined cylinders 
on the road, and in designing his engine Mr. 
Gresley had abundant previous experience to 
assure him that no trouble would follow 
from the course he pursued. Indeed, uneasy run- 
ning is not that simple problem that it appears 
to be. Some engines “roll ”’ slowly from side to side ; 
some “gallop,” or “ pitch,” the front rising and falling ; 
and some “box” or swing laterally from side to 
side. If our correspondent is in a position to do 
so he will find it instructive to note the behaviour 
of engines with varying cylinder arrangements. 
It will perhaps surprise him to observe that outside 
cylinder engines are not always worse than inside 
cylinder engines, that long connecting-rods are not 
always better than short rods, and that inclined 
_ cylinders are not always greater sinners than 
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REFRACTORY MATERIALS SECTION. 


THE special needs of the war period in regard to 
refractory materials have made the organisation of 
supplies an urgent requirement. It has been 
recognised that the production of the refractories 
used in the steel and non-ferrous metals and other 
trades is in the real sense of the phrase a “ key ” 
industry. For this reason, the Refractory Materials 
Section of the Ceramic Society has had the opportunity 
of undertaking a good deal of useful work in stimu- 
lating interest in the subject. One part of its activities 
has been the holding of conferences in the different 
centres of production and of use of refractory materials. 
The latest of these conferences is that which opened 
at Swansea yesterday, and is being continued to-day 
under the chairmanship oi Mr. W. J. Jones, who is 
Deputy-Controller of Iron and Steel Production at 
the Ministry of Munitions. 


Raw MATERIALS IN SoutH WALES. 


Some contributions of particular interest to engi- 
neers were included in the agenda. 

In an account of the refractory materials of 
South Wales, Mr. J. Allen Howe recalled the fact that 
this district was first in the field with silica bricks, 
it being now nearly 100 years since the first company 
was formed to manufacture the “ Dinas’”’ bricks. 
The raw materials of South Wales, silica rocks, fire- 
clays, and dolomitic limestones are practically all 
obtained from the carboniferous strata; but up to 
the present time the silica deposits which occur at 
more than one horizon, of which the millstone grit 
formation is the most important, have been more 
extensively exploited than any other raw materials. 
It is the lowest member, or the Basil grit, which is 
used for silica brick,and on the north side of the basin, 
from St. Bride’s Bay to Pontypool, for a length of 
nearly 140 miles, the grit outcrop is almost unbroken. 
A sandstone of Triassic age in Glamorgan has recently 
been employed in silica brick making. Although fire- 
clays are widely distributed in South Wales, they are 
worked in comparatively few districts, the chief 
centres being Pontypool, Risca, and Caerphilly on the 
eastern border; Beaufort on the north, Ystalyfera, 
Llanelly, and other points in the Swansea and Tawe 
Valleys, andin Carmarthenshire. There are, however, 
@ great number and variety of clays in South Wales. 
Dolomitic limestone, a material which has become of 
greater importance to steel makers latterly, occurs 
fairly abundantly in the carboniferous limestone 
series of South Wales; but it is only in certain portions 
that the amount and quality of the dolomitised 
portions are sufficient to merit consideration as a 
source of ‘ basic ” material. 
The difficulty in South Wales is not to locate 
dolomite, but to find it in places where transport 
facilities are favourable, and where it can be easily 
quarried. The liability of beds of dolomitised lime- 
stone to change rather rapidly from point to point in 
composition, and especially in silica content, makes 
it absolutely necessary to carry out a chemical survey 
of the beds in a probable quarry site before launching 
out into extensive operations. 


GERMAN MONOPOLY OF MAGNESITE. 


The exploitation of the Veitsch and other magnesite 
deposits of Austria-Hungary, and the growth of the 
Magnesitaktiengesellschaft as a monopoly is a notable 
instance of what can be done by a sound business 
organisation, in which full use is made of the scientific 
and technical worker. As Mr. T Crook pointed out 
in an exhaustive paper on “ Magnesite as Raw 
Material,” the German company did not discover 
either the refractory properties of magnesia or the 
way to make good magnesia bricks. They did, 
however, succeed in producing good quality bricks 
from unpromising material in comparison with 
Grecian magnesite, and at the outbreak of war had 
reached the point of meeting almost the whole of the 
world’s metallurgical requirements of refractory 
magnesia. Of the various factors which have 
contributed to this success, one of the most important 
has been the careful standardisation of the finished 
products, such as can be attained by dressing the raw 
magnesite and dead-burned magnesia, so as to yield 
materials of steady quality. 

In considering the relative merits of the different 
types of magnesite as raw materials for refractories, 
it is pointed out that breunnerite, which is spathic 
and ferruginous, has decided advantages over the two 
other main types, non-ferruginous spathic magnesite 
and compact magnesite. Breunnerite is widely dis- 
tributed, but as yet only the Austro-Hungarian 
deposits have proved to be of economic value— 
although the mineral occurs in many parts of the 
Empire, including Canada, India, and the United 
Kingdom. There are also important Canadian 
deposits of spathic magnesite near Calumet, Quebec. 
The compact variety is found in large deposits in the 
Barberton district of South Africa, as well as in New 
South Wales, South Australia, Queensland and 


Western Australia, and in India. All the magnesite 
mined in the United States before the war was of the 
compact type, and was drawn from the Californian 
deposits, but the best known and most productive of 
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of the Island of Eubea, Greece. In the sintering of 
breunnerite, there are, in present practice, appre. 
ciable kiln economies, as compared with the Sintering 
of compact magnesite, but it is felt that this dig. 
advantage might be overcome. It is generally 
believed, however, that this achievement would not 
entirely eliminate the whole of the advantages 
enjoyed by the Austrian industry, and that it will be 
difficult to compete effectively with it in future years 
at least as far as the production of magnesia sinte: 
is concerned. Statistics of output of the <lifferent 
countries engaged in the industry show an increase 
in the production of Austria-Hungary from 147,48] 
metric tons in 1911 to 200,947 tons in 1913. The 
output of Greece, which was 136,700 tons in 1914, was 
199,484 tons in 1916; that of the United States 
jumped from 10,248 tons in 1914 to 145,167 tons in 
1916, and Canada from 325 tons in 1914 to 50,284 tong 
in 1916. In the pre-war period, Austria-Hungary 
exported nearly the wholé quantity produced, and 
more than half the exports were consigned to the 
United States, Great Britain purchasing 17 per cent., 
and Germany 14.5 per cent. Germany took 
50 per cent. of the exports from Greece. and the 
superior transport facilities for the material has given, 
and will continue to give, Greek magnesite a strong 
hold on the world’s markets. With regard to develop. 


ment in Great Britain, since 1914 the bricks made by 
home producers from Grecian sinter at the present 
time are very costly, as compared with the pre-war 


Austrian bricks, and as the latter type of brick would 
in any case be preferred, the position is not very 
flattering to the British manufacturer.. Nor does it 
seem probable that under existing circumstances 
any effective competition with Austrian products in 
the home market can be made by American or 
Canadian manufacturers. 


SILICA AND ZIRCONIA. 


In some notes on silica and other refractory bricks 
made from non-plastic materials, Mr. G. W. Mottram 
dealt with the preparation of the materials before 
moulding, which applies to all classes of bricks. He 
pointed out that in some experiments carried out 
two years ago, he reached the conclusion that in the 
ordinary methods of grinding refractory materials 
there was a marked shortage of fines. In his opinion, 
to obtain the best results, it is necessary to have such 
a gradation of sizes from 200 mesh or even finer down 
to the comparatively large particles of about jin. 
diameter, often used in silica bricks, so as to produce 
a homogeneous material. Satisfactory results have 
been obtained with 90 per cent. grog, and only 10 
per cent. fire-clay, when the raw clay is ground to a 
fine slip with two or three times its weight of grog, 
and the resulting mixture mixed with the remainder 
of the ground grog. Bricks made on this principle 
from calcined Stourbridge fire-clay showed no con- 
traction after repeated burning, and after a week's 
exposure in the port of an open-hearth steel furnace, 
came out with the edges quite sharp. The durability 
of bricks made on this system is said to be 200 to 300 
per cent. in excess of bricks made on the usual methods 
of grinding. 

If the information were available, we should 
probably be surprised at the applications of zirconia 
made in Germany during the past four years. Mr. 
H. C. Meyer, of Philadelphia, who presented a paper 
on the subject, said that Krupps were engaged in the 
period immediately preceding the war in an investiga- 
tion of the subject, and it is inferred that the con- 
siderable exports of zirconium ore from Brazil were 
consigned to Germany. Reference was also made by 
the author to reports as to the remarkable properties 
of German armour-plate which, when analysed, was 
found to contain zirconium. 

The most important commercial deposits of zir- 
conium appear to be the natural oxide deposits of 
Brazil, which, in the Caldas area, are, judging by 
surface indications, of vast extent. The only two 
important zirconium bearing minerals are brazilite 
and zircon. The remarkable heat-resisting pro- 
perties of ‘‘ zirkite,’’ which is the name given to the 
commercial ore of zirconium, give it high value as a 
refractory - material. Its high melting point, low 
coefficient of expansion, and low thermal conductivity, 
make it an ideal lining for electric furnaces of either 
the are or resistance type, these superior qualities 
compensating, it is believed, for the higher initial cost 
of a zirkite lining. There are, however, many 
difficulties attending the manufacture of zirkite brick. 
The material has little or no plasticity, and it would 
appear that the selection of the proper binder governs 
the melting point and fire shrinkage of zirkite brick, 
while the high percentages of silica and iron oxide 
play an important part in the behaviour of the material 
when subjected to high temperatures. A satisfactory 


perfected in the United States for the manufacture of 
zirkite brick, and standard shapes are finding wide 
application. The process consists essentially in first 
passing the ore through a crusher and grinding to 
about 60 mesh in a dry pan, removing all particles 
running finer than 100 mesh, and bonding the resultant 
product with zirkite cement. About 50 per cent. of 
60-mesh zirkite and 50 per cent. of zirkite cement 
constitute the refractory mass. This is, made into 4 
stiff mud arid moulded in the same way as silica 
brick. The bricks must be dried very slowly, to 








horizontal cylinders. 


the world’s deposits of compact magnesite are those 


commercial process has now, it is claimed, been . 


prevent the development of air cracks, and great care 
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should be exercised in setting, as they are very brittle 
in the unburnt state. The percentage of loss is high 
in any case, but the warpage and cracked bats can 
pe used again. The commercial uses of zirconium, 
some of which cannot be stated at the present time, 
arerapidly extending Alloyed withiron, itis being used 
asa hardening agent and as a scavenger for removing 
nitrogen and oxides from steel, it is added to nickel 
alloys {or the manufacture of high-speed steel, and it is 
employed as an abrasive. As a refractory material, 
it is used for furnace linings, in the manufacture of 
highly refractory utensils for laboratory purposes, 
as an acid-proof enamel, as an addition to fused silica 
ware for the prevention of devitrification and for other 
purposes. The nitrate has been used as a food 
reservative, and the basic acetate is employed for 
weighting silks. 

In a paper on the standardisation of tests of 
refractory materials—Part II.—embodying the results 
of the work of the Committee of the Society, Dr. J. W. 
Mellor referred to the corrosive action of flue dust on 
fire-bricks. He said that in the light of present 
knowledge, there was no satisfactory method available 
for measuring the corrosive action under conditions 
approximating to those which obtained in practice, 
but a furnace had been devised which would measure 
the effect quantitatively. Comparable results can be 
obtained with given sets of bricks 


, Lo 
PRODUCTION AND THE OUTLOOK. 


In a review of the position and prospects of the 
industry, Mr. W. J. Jones, Deputy-Controller of Iron 
and Steel Production, Ministry of Munitions, stated 
that the output of the Welsh makers in terms of 2}in. 
silica squares had increased between July, 1916, and 
November, 1917, from 2,155,000 to 3,780,000. He 
believes that this production can be considerably 
increased, as there are unlimited supplies of raw 
materials, and the cost of winning the stone is extremely 
low. The chief defect of the Welsh silica brickworks 
is the small size of the units, and it is necessary that 
large scale production should be introduced with the 
object of cutting down manufacturing costs. On 
the technical side there is much to be said for the pre- 
calcination by a continuous process of the silica rock 
before grinding and moulding to eliminate the effects 
of expansion. Other points which require to be 
investigated are, the effect of a highly refractory 
neutral binder to replace the lime bond ordinarily 
used, and the standardisation of patterns of silica and 
ordinary fire-bricks, as well as blocks and tuyeres. 
The number of existing patterns and sizes is multi- 
tudinous. In the case of nozzles and stoppers for 
ladles alone, one firm of which he had experience had 
272 patterns. Mr. Jones is convinced that a study of 
this question would result in the evolution of a series 
of patterns for refractory materials which would meet 
the needs of the industries employing them quite as 
well as the existing system. Another subject which 
should receive attention is the improvement in the 
manufacture of oven wall bricks, adapting the composi- 
tion of such bricks to suit the various kinds of coal to 
be treated. Something has already been achieved in 
the production of *‘ straight ’’ silica bricks and blocks 
for the carbonising of salty coal. There is also a 
profitable field to be explored in connection with the 
manufacture of bricks and blocks for the construction 
of spelter roasting and smelting furnaces, in which the 
material is required to withstand severe and rapid 
changes of temperature, as well as to resist chemical 
action due to the liberation of sulphurous gases. 

When the basic steel making extensions, now in 
hand, are completed, which should be at an early date, 
the British ingot capacity will, it is predicted by 
Mr. Jones, be increased to 12 million tons per annum, 
compared with a pre-war figure of 7} million tons. 
The only weak link in the chain of manufacture is 
the absence of home deposits of magnesite suitable 
for the making of bricks for basic steel furnace hearths, 
but the erection of efficient calcining plant, which is 
now being taken in hand to deal with imported raw 
magnesite, would overcome our difficulties in this 
respect. In connection with acid steel furnaces, it 
was the practice before the war to import large quanti- 
ties of high silica sands from Belgium, France. and 
Holland, for the production of the necessary 
refractories, and the same class of sand is required 
for steel foundry work, glass making, and other 
purposes. Professor Boswell, on behalf of the 
Ministry of Munitions, as the result of a systematic 
survey of our own resources, has located many valuable 
deposits of suitable sands, which are now being 
developed with the object of making-us self-supporting 
for the supplies of this raw material. An inquiry is 
also about to be undertaken by the Ministry and the 
Advisory Council for Scientific and Industrial Research 
on the possible value of zirconium and its compounds 
as a refractory material. 


Zinc REFRACTORIES. 


Mr. J. A. Audley opened a discussion on “ Re- 
fractories in the Zinc Industry,” dealing mainly 
with the materials used in vessels employed for the 
distillation of zinc rather than with the refractories 
employed in the construction of the furnaces. He 


teminded the meeting that the chief requirements of 
® Zinc retort are, first, refractories, but resistance 
to dust and slag, mechanical strength and tenacity, 
Tesistance to sudden temperature changes, low degree 
of permeability to zinc vapours, minimum contraction 








A ! 
in the fire, and durability are other qualities required. 


In practice, as might be expected, great influence is 
exercised by the method of preparing the mixture. 
The retorts or muffles are usually made of a mixture 
of raw fire-clay and burned clay, and as the charge is 
generally basic, it is preferable to use a highly 
aluminous material comparatively poor in silica. In 
Belgium and Westphalia retorts are often glazed 
externally to render their sides impervious to zine 
vapour. The losses of zinc from various causes, but 
mainly from its retention by the distillation residues, 
even under favourable circumstances, with rich ores, 
may amount to 10 per cent., and with poorer ores 
may reach 30 per cent. The average zinc content of 
old retorts is 6 per cent., and the average life of the 
retorts is only about forty days. The search for 
improvement of zine refractories is now beginning to 
show results. Mr. Audley referred to the process 
by which porous vessels produced from a mixture o. 
clay and grog were exposed for six weeks to a tem- 
perature of about 1300 deg. Cent., and at the same 
time subjected to the action of zinc vapour, water 
vapour, carbon - dioxide, carbon monoxide and 
methane, or other hydrocarbons, by which the whole 
mass is transformed into a mixture of zine spinel and 
tridvmite. Both these refractories have high melting 
points, that of the latter having been recently 
determined as 1670 deg. + 10. As the worst effects 
of porosity are due to the formation of superficial 
cracks, the idea of using protective coatings is, in 
Mr. Audley’s opinion, capable of further application. 
The two materials suggested for use in this connection 
are fused bauxite, prepared by the Lecesne process, 
and zirconia. The introduction of a proportion of a 
silicon carbide, such as carborundum, into the retort 
mixture, with the object of increasing the conductivity 
for heat, might be worth serious consideration. The 
production of retorts by casting, said Mr. Audley, 
presented great difficulties, but should not be dismissed. 








LINKS IN THE HISTORY OF ENGINEERING. 
By RHYS JENKINS. 
No. V.* 
GEORGE SOROCOLD: A CHAPTER IN THE HISTORY 
OF PUBLIC WATER SUPPLY. 

WHILE Savery was at work on the invention of the 
fire-engine, or steam pump, another engineer, George 
Sorocold, was busily engaged in setting up pumping 
plants for the supply of towns in all parts of England. 
He acyuired a considerable reputation in this field, 
and was indeed the great water engineer of his day, 
the end of the seventeenth and the beginning of the 
eighteenth centuries. His particular line was an 
installation comprising a water-wheel geared to a 
three-throw crank shaft from which force pumps were 
worked by overhead levers. 

Savery, in ‘‘ The Miner’s Friend,” while advocating 
his own invention for pumping water for the supply 
of cities and towns, does not consider that it could 
compete with such an installation. He says: 
‘* Nothing can be more fit for serving cities and towns 
with water, except a crank-work by the forcé of the 
river. In the composing such sort of engines, I think 
no person hath excelled the ingenious Mr. George 
Sorocold.” 

Later on, towards the close of his life, about the 
year 1714, Savery himself proposed to put up in 
Bushey Park a set of pumps to be worked by a water- 
wheel for the purpose of supplying the fountains at 
Hampton Court. This was after the fire-engine at 
York Buildings Waterworks had turned out a failure. 

We first learn of Sorocold in connection with such 
a pumping plant at Derby in 1693. Houghton— 
** Husbandry and Trade ’’-— under the date April 22nd, 
1693, and referring to that town, writes that “* one 
Mr. George Sorocold has set up.a water-house to 
convey water-pipes to all the houses in the town that 
desire it, and tis likely it wil! be much used.” It 
seems clear from this that the works were then 
actually in operation, and that they had been erected 
not long before. They are referred to seven or eight 
years later in “‘ The Diary of Celia Fiennes.” 

We next meet with Sorocold in connection with the 
water supply of Leeds. In 1694—5 he set up works 
on Leeds Bridge to pump up water from the Aire, 
and laid pipes through the streets of the town. It is 
needless to say that the condition of the Aire, two or 
three hundred years ago, was very different from that 
of the present day. At»Leeds, Sorocold seems to 
have been not only the engineer, but, in conjunction 
with Henry Gilbert, a Leicestershire gentleman, the 
owner of the undertaking, and it appears also that 
they took over an existing water mill for the purpose 
of working the pumps. The Town Council, for the 
encouragement of a work of public benefit, ordered 
that the undertaking should be exempt from local 
rates, except that the water mill was to be assessed 
at the same rate as formerly. Ralph Thoresby, the 
celebrated Leeds historian and antiquary, was greatly 
interested in Sorocold’s doings, and has left us several 
notes about the works and one about the mau himself, 
which is sufficiently quaint torepeat. ‘* Our ingenious 
Hydrographer, Mr. George Sorocold, has already had 
thirteen children—of whom eight were living at the 


‘same time—all single births and all reared by his wife. 


before he was twenty-eight years of age.” (Thoresby : 
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Due. Leod.) In his diary under the date August 22nd, 
1694, Thoresby relates that he “was several times 
with Mr. Sorocold’s workmen, who this day first began 
in Kirk Gate to lay the lead pipes to convey water to 
each family.’”’ Elsewhere he refers to the pumping 
installation as “‘ a most ingenious contrivance,” and 
to “the ingenious Mr George Sorocold, the great 
English Engineer.’’ and states that he erected similar 
works at Macclesfield, Wirksworth, Yarmouth, Ports- 
mouth, Norwich, King’s Lynn, London Bridge, Deal, 
Bridgnorth, Islington New Works, and Bristol. He 
does not mention the Derby works. 

What Sorocold was doing at Leeds in 1694 seems to 
have attracted widespread attention. One of Ralph 
Thoresby’s correspondents, writing from Newcastle, 
asks to be informed of the nature of the apparatus, 
and the heiyzht to which the water is forced in order 
that he ‘‘ may know whether it be applicable to our 
eoal-works or no.” 

In 1696, Sorocold was at work on a job in London, 
as appears from a !etter written by Sir Godfrey Copley, 
Bart., of Sprotburzh, Yorkshire, and M.P. for Thirsk, 
who states: “‘I have been this day and am to meet 
to-morrow Mr. Soracole and Mr. Hadley... I have seen 
his Engine consisting of 3 mill wheeles with small 
Cranks at each end of the Axletree, which raises Tems 
water and are all carried by one Stream of Kennel 
water . .. one wheele being under another. I do 
think ye best piece of work I have seen.” (Stowe 
MSS. 747.) 

It is pretty clear that Copley was writing of the 
works known as Marchant’s Waterworks at. Tem’s 
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SOROCOLD’S PUMPING ENGINE 


Coffee-hcuse in St. Martin’s-iane. Hugh Marchant, and 
others had obtained Letters Patent in 1694 giving 
them the right to use all such waters as run down the 
common sewers within the Bills of Mortality—:xcept 
those within the City and Liberties of London, and 
those invested in the City of London by Act of 
Parliament-—for driving mills for raising Thames and 
other water for the supply of the public. Another 
patent in 1696 authorised them to erect over-shot 
wheels, Jay pipes, &c.. in the river, and to take the 
Thames water for public purposes. Switzer (“‘ Hydro- 
staticks and Hydraulics,’ 1729) describes and illus- 
trates the St. Martin’s-lane plant. An over-shot wheel 
was geared to a three-throw crank shaft, and each 
crank was coupled by a link to an intermediate point in 
an overhead lever pivoted at one end ; the pump rods, 
three in number, were hung from the outer ends of the 
levers. Switzer does not mention the use of three 
water-wheels in tandem—see illustration. _ 

All the works enumerated by Thoresby appear to 
have been carried out within the next ten years. 
It is known that that at Norwich was in course of 
erection in 1700, and that at Deal had been completed 
early in 1702. 

The London Bridge works for pumping up Thames 
water for the supply of the City had been erected in 
the first instance by Peter Morris in 1582. It is not 
known what changes had been made in the interval, 
but in 1701 the undertaking was acquired by a new 
company, which soon set about renewing andextending 
the plant, and probably it was in 1704 that Sorocold 
commenced the new works, which seems to have been 
the biggest job he carried out. One section of the 
new works was described by Henry Beighton in ‘‘ The 
Philosophical Transactions” for 1731, and the 
drawing which he gave has been reproduced from time 
to time ;- unfortunately, on some occasions it has been 
stated to represent the original works erected in 1582. 
Under the arch of the bridge—the old London 
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Bridge—next the City, was set up an under-shot 
water-wheel 20it. in diameter by 14ft. wide. The 
shaft of this wheel was geared to four four-throw 
crank shafts. Two sets of four rocking beams were 
mounted above the cranks, to which they were 
coupled by links, and had the pump rods connected 
to their ends. It will be seen that sixteen pumps were 
worked by this wheel. The cranks had a throw of 
12in., and the pump pistons a stroke of 30in.; they 
were 7in. in diameter. It is likely that this part of 
the work was first completed. Then a further set 
of thirty-six pumps was set up in the third arch of the 
bridge; this set was worked by three water-wheels. 
Beighton in his paper gives figures as to the quantity 
of water raised. When the river was at its best, 
the wheels made six revolutions a minute, and he 
works out the corresponding number of strokes maed 
by the pumps taken together to be 684. The water 
was forced to a height of 129ft. The crank shafts 
were of cast iron; this material was considered 
superior to wrought iron on account of its greater 
stiffness : moreover, if a cast iron shaft broke it was 
easily and cheaply replaced. The water-wheels—they 
were, of course, under-shot wheels—were fitted with a 
contrivance whereby they could be raised and lowered 
in accordance with the water in the river. This plan 
had been applied in the Derby works and was the 
invention of John Hadley. Copley’s letter quoted 
above couples the names of Sorocold and Hadley, 
and it is likely that they may have worked in partner- 
ship to some extent. Hadley, however, also worked 
independently, and at one time found it necessary to 
insert a notice in the Londen Gazette that, having 
found that certain of his workmen were going about, 
and without his knowledge offering to set up pumps 
in his name, in future it was to be understood, unless 
under a written communication from himself, he was 
not responsible for any project or work executed. 

In addition to his water supply and pumping work, 
Sorocold was concerned in canal and river work. 
He appears to have acted as engineer for a scheme for 
making the river Derwent navigable from its junction 
with the Trent to the town of Derby. A Bill for 
carrving out this project was read in the House of 
Lords in January, 1703, and “Mr. Serocold the 
Engineer ” was called upon to give evidence. Ti not 
the first, he must have been one of the first expert 
engineering witnesses examined in Parliament. The 
Bill was rejected, but the desired improvement was 
carried into effect a few years later. 

At about the same time we have an indication of 
his activity in another direction; he figures as the 
grantee of a patent for “‘ A new machine for cutting 
and sawing all sorts of boards, timber, and stone, 
and twisting all kinds of ropes, cords and cables, by 
the strength of horses or water.” 

In 1710 we find Sorocold acting as a consulting 
engineer. He was engaged by the Earl of Mar to visit 
and inspect his collieries in Clackmannanshire with 
the object of advising as to the improvement of the 
machinery, particularly that for raising water. He 
spent some days at Alloa, and left areport advising, 
inter alia, the substitution of pumps for the chain of 
buckets then in use for raising water. His fee was £50. 

This is the last note that the writer has of one who, 
judging by the extent of his work and the high 
reputation which he attained in his lifetime, must 
have been a man of considerable force of character 
and ability. With the exception of Thoresby’s note 
as to his progeny, nothing is known of his personal 
history. Possibly, he was of Lancashire parentage : 
a George Sorocold, of Ashton-in-Makerfield, is noted 
as acquiring certain lands in the year 1632. Even 
the date of his death is not known. Switzer, who 
seems to have been a great gossip, writing in 1729, 
while he speaks of Sorocold as a very good engineer. 
is quite vague as to the period in which he lived. 








OBITUARY. 


HENRY HOWGRAVE-GRAHAM. 


THE death took place at St. Leonards, on the 10th 
inst., of Mr. Henry Howgrave-Graham. ; 

Mr. Howgrave-Graham was educated privately 
and at King’s College, London, in the “ Applied 
Sciences’’ (called later on the ‘ Engineering ’”’) 
Department ; leaving the College as an Associate after 
three years and aterm. After a further short period 
of private tuition he was articled for three years to 
Mr. (later Sir) Robert Rawlinson. During the period 
of the articles and afterwards Mr. Howgrave-Graham 
was resident engineer of certain public works, in- 
cluding Worthing Pier—the second of such construc- 
tions—and second engineer of a railway—projected 
in Belgium and abandoned in consequence of the 
Overend and Gurney financial crisis of 1866. This 
crisis so prejudicially affected for some years the 
profession of civil engineering that work in another 
direction was sought for, and in 1872 the Council of 
the Charity Organisation Society selected Mr. How- 
grave-Graham out of several candidates for the post 
of their first assistant secretary. He afterwards, 
became secretary to the Home Hospitals Association 
for Paying Patients, secretary of the Hospital for 
Epilepsy and Paralysis, and secretary of the Institute 
of Patent Agents. Under the Patents Act of 1888 he 
was also appointed Registrar of Patent Agents. He 
held all these posts till 1907. He was in his eightieth 
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MINISTRY OF MUNITIONS ORDERS. 


SECOND-HAND BOILERS. 


Tue Minister of Munitions ordered, under date of 
October 10th, that (1) No person shall as from that date 
until further notice, except under permit, purchase, sell, or 
otherwise deal in any second-hand steam pressure boiler 
of any type not being a boiler for use in any locomotive, 
motor car or vehicle, or on a ship or other vessel. Permits 
to deal generally as second-hand boiler merchants may be 
granted to approved persons. 

All applications for permits should be made to the 
Controller, Department of Engineering, Charing Cross 
Embankment -buildings, W.C,. 2. 


IRON AND STEEL. 


The Director of Iron and Steel Contracts has modified 
as from October Ist, the schedule of prices appended to the 
order of 30th November, 1917, and a fresh order to this 
effect will be gazetted shortly. The alterations are as 
follows :— 


Maximum Prices and Provisions Referred to. 


Per ton. 
fa. Ga. 
1. Steel slabs, plates, strips and pieces cut from plates 
suitable for re-rolling ‘eae ee ie ramer ems | Nee te, 
Steel Plates, Sheets and Black Plate, all 
Open Annealed, Produced in Sheet Mills. 
10 tons and upwards of one size and thickness— 
S Aeve Pees es Se kes) 3. ws. os ROO 
3. 3/,gin. and under to 16gaugeinclusive .. .. .. 1615 0 
4.:Under 16 gauge to 20 gauge ere reese Lf 
Ss » _ a a Toei pe 56 |e ee 
6. 24 a 3 ce weet tes. om Oe 
Per ton 
extra. 
£ s.+d. 
Under 10 tons, down to and including 2 tons of 
one size and one thickness Ca ee aa 
Under 2 tons, down te and including 1 ton of one 
size and one thickness a Sie a ee ee 
Under 1 ton, down to and including 5ewt. of one 
size and one thickness Se Pee ae. ee 
Under 5 ewt., of one size at aa eee ese 110 0 


The maximum prices for defective steel plates, sheets 
and black plate above mentioned will be £1 per ton less 
than the above. 


Extras for sizes, &c., as follows :— 


Per ton. 
£s 4d: 
7. Over 4ft. wide, up to and including 5ft. 010 0 
8. Over 5ft. wide, up to and including 6ft. :-%: 9 
9. Re-shearingtoexactsizes .. .. .. 010 0 
10. Close annealing ‘ si 015 0 
ll. Coldrolling .. .. .. 100 
12. Hydraulically flattening 100 
13. Mangling.. . elie 010 0 
Se EE ow e's. 2s om 06, 00 00 so 8.90 8 
15. Special Welsh finish or equal, 16 gauge and 
thinner Peta eS Se Me ee” hae 110 0 
16. Under 250 square inches area be! clyereier ws 110 0 
Painting one coat both sides ordinary paint— 
17. 20 gauge and thicker eC Oe tener ae 
18. 21/24 gauge inclusive 210 0 
19. 23gaugeandthinner “©. .. .. .. -- -- 310 0 
20. Circled, carved, tapered and thin plates to sketch 
to be subject to arrangement. 
21. Bundling .. pei eae al. <a, no extra. 
Extras for Lengths. 
Exceeding Not 12 gauge 13 gauge 17 gauge 21 gauge 
exceeding and to to to 
thicker. 16 gauge 20 gauge 24 gauge 
inclusive. inclusive. inclusive. 
£ed £8.64 4°53 6 Q@ 2a 
22. ft. 10ft. nil. nil. 0 5 0 010 0 
23. 10ft. 12ft. nil. 0 56 0 010 0 1 0 0 
24. 12ft. 14ft. nil. 010 0 015 0 115 6 
25. 14ft. 16ft. ss £ 8 oe. 288) Ss £ 2 
26. 16ft. 18ft. 050110 011 03 0 0 
27. 18ft 20ft ee 5 


. ba ee $003 60 4 0-9 
28. Corrugated sheets .. aaticle nse. 55 . no extra. 
These prices and extras are applicable to all orders for 
home trade and export. The above-mentio: maximum 
prices and extras do not apply to separate and independent 
orders involving the sale of less than 2 tons. 

All the foregoing prices are net f.o.t. producers’ works. 
All communications with reference to the above order 
should be addressed to the Director of Iron and Steel 
Contracts (Room 104), Ministry of Munitions of War, 
8, Northumberland-avenue, London, 8.W. 1. 








MANCHESTER ASSOCIATION OF ENGINEERS. 





In his presidential address to the members of the 
Manchester Association of Engineers on Saturday last, 
Mr. Joseph Butterworth, M.I. Mech. E., referred at some 
length to the necessity of standardisation by engineering 
firms. He said that having, by making grants in aid to 
the British Engineering Standards Association, agreed to 
to the desirability of standardisation, the Government 
must be persuaded to go further, and make it compulsory, 
if necessary to overcome the difficulty which is certain 
to arise if one firm has to adopt an arbitrary standard 
evolved by some other firm. He urged that, as far as 
possible, a policy of compromise amongst the manu- 
facturers of any given part should be adopted whereby the 
standards for various dimensions might be taken from as 
many firms as possible, so as to spread the initial cost of 
standardising equally. _In many cases, he said, valuable 
exclusive information would have to be disclosed, but if it 
was of public value it could be paid for by the public it 
benefited—in the case under consideration, the other 
manufacturers of the same article. The payment need not 
be in cash, as the firm which had the greatest number of 
its standards adopted as the best, had not only the least 
initial expense, but also the best initial advertisement, 
and, in addition, would have the protection of the Patents, 
Designs and Trade Marks Acts. Mr. Butterworth said he 
felt that there would be great difficulty in carrying any 





year at the time of his death. 


body of engineers with him on this subject, if it were not 
that so many had experienced the value of collaboration 
and collective production during the war. He gave ag an 
instance one complicated machine made in the Manchester 
district, It was an open secret that representatives of 
the several firms making it met frequently to discuss ¢ 
detail, not only as regards design, but to determine thy 
cheapest, quickest, and most efficient method of machinj 
and assembling every part, and also to see that each firm 
had that part of the manufacturing process allotted to it for 
which its tools and other appliances were best fitted, 

Later in his address, Mr. Butterworth referred to the 
necessity of standardising such articles as piston rij 
for petrol engines. He said they at present varied |otween 
1/,in. and °/,,in. in width on the cylinder face. Som, 
designers, he said, specified the rings to be closed at the 
joint and then ground on the top to the size of the cylinder ; 
others required the rings to be turned only slightly larger 
than the cylinder and then hammered or knurled on the 
inside to give them. the necessary outward pressure on the 
cylinder. Others fitted in each groove of the piston a 
compound ring, consisting of two outer rings forced to the 
cylinder by one broad inner ring, the idea being to obtain 
an even pressure all round, and to prevent leakage at the 
joints. Then, again, there were many types of joints, 
some slightly and others very much cut on the angle, while 
other makers prefer stepped joints. 

The Government, he continued, would confer a boon on 
every user if it would appoint a committee to settle which 
was the best, and make it compulsory for every designer 
to use the standard section, at the same time ordaining 
that motor cylinder diameters should be in inches and 
fractionstof an inch not less than }in., i.e., to the usual tem. 
plet sizes. The same remark, he said, applied to steam 
engine rings. Some time ago the question of machine 
costs on these articles was gone into, and it was found that, 
if nothing but standard articles were supplied, the expense 
of machining could be cut down to less than half, and the 
time taken reduced in the same ratio. 

To give full effect to the advantages to be obtained from 
standardisation, the speaker said that engineers would have 
to concentrate their energies on one type of engine or 
machine, and in the case of small firms, on one size, or at 
any raté only a few sizes. By limiting their field of opera. 
tions in this manner the smal'er firms would be enabled 
to compete successfully with larger ones, and in many cases 
to beat them, as it was obvious that closer personal 
supervision was possible in a small works. This had long 
been recognised in the United States, where there are to be 
found firms which only make two or three sizes of only 
one type of lathe, drill, shaper, or miller, &c. 

With regard to the labour question, Mr. Butterworth 
said both employers and employed must grasp the fact 
that the standard of living goes up in exact ratio to'the 
power of production per individual. It would neutralise 
the effects of improved methods of production if the 
worker deliberately reduced his effort, with the mistaken 
idea of finding employment for more people. On the other 
hand, the best methods, combined with maximum effort, 
would render our position unassailable, and make maximum 
wages and shorter hours of labour compared with the rest 
of the world a certainty. Employers must encourage in 
every way increased output. First by paying the highest 
wages to the men who “pull out.” Secondly, by 
shortening hours, and providing every convenience and 
comfort at the works, such as ample lavatories, dining 
rooms, cubicles for clothing, &c. And thirdly, by insisting 
on proper order and discipline in working hours. This 
latter, he feared, was at present quite impossible, owing to 
the prevailing attitude of labour, but it was absolutely 
necessary in order to obtain to successful work. 








INDIAN SEA PORTS. 





Ir is now a little over a year ago since Sir George 
Buchanan, the engineer responsible for the river-training 
works at Rangoon, was instructed by the Indian Govern- 
ment to advise the Railway Board as to the steps necessary 
to be taken to make the port of Chittagong suitable for 
accommodating the largest ships. In jis report just 
issued, Sir George Buchanan discusses the whole subject 
of port administration in India. Instead of growing into 
one of the most flourishing ports in the country—as it 
should have done from its geographical position— 
Chittagong has remained practically stagnant since it was 
created a Port Trust in 1889. Sir George says :—* The 
port trustees pc d neither money, credit, equipment, 
foreshore land, nor experience of port administration. 
It is absolutely essential that a port should possess ample 
foreshore accommodation, yet I have, during my pro- 
fessional career, seen nearly every port with which I have 
been connected severely hampered from want of land, 
which was not acquired when it was available at 4 
comparatively reasonable price. In Rangoon the Com- 
missioners had to pay an excessive price for their land, 
but the prosperity of the Bombay Port Trust, on the other 
hand, is largely due to their foresight in acquiring land. 
Chittagong has suffered much from neglect of this kind, 
due to faulty administration and lack of a definite policy. 
The Commissioner of the district is ex officio chairman of 
the Trust, and has, therefore, very little time to devote to 
the duties of this office, “‘ whilst other members are busy 
men without expert knowledge of the port’s require- 
ments.” This is also confirmed by the agent of the 
As3am-Bengal Railway, who pointed cut that the chairman: 
ship of the Port Trust had been changed five times in three 
years. “Sir Francis Spring placed on record in 1914 
his opinion that if the administration of the port was to 
emerge from its semi-moribund condition, the system of 
having a continuously changing official chairman would 
have to be altered.” There is no doubt that the adminis- 
tration of the ports of India should be undertaken by the 
Government of India, and that all the ports, especially 
the minor ones, should, as Sir George Buchanan strongly 
recommends, be supervised and controlled by a small 
board of experts, similar to the Railway Board, who would 
be appointed by and act under the instructions of the 
Government. The difficulties of obtaining finance oD 
reasonable terms would be removed by this arrangement, 
as the ports would be in the same position as irrigation 








works or railways, and the funds would be advanced 
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from Imperial loans, the more readily by reason of more 
efficient administration. 

Tt is obvious that attention to these matters will be of 
the utmost importance after the war from every point 
of view. Since the largest vessels are as a rule by far the 
most economical, it is eminently desirable that wherever 

ssible the ports and waterways of the Empire should be 
made accessible to these ships. 

The question of undertaking in India the building of 
large ocean-going vessels has often been raised, but in a 
statemnt recently issued by the Indian Munitions Board, 
it is pointed out that at present most of the necessary 
material and equipment would have to be imported, which 
is obviously undesirable, if notimpossible. Moreover, the 
absence of an adequate supply of skilled labour and the 
fact that what labour there is will be employed for some 
time on other essential work, is an insuperable difficulty. 
Such facilities as exist are better used for the construction 
of launches, barges and other small craft and on repairs. 
As regards ferro-concrete vessels, it is considered advisable 
to await the results of experience elsewhere before 
undertaking anything in this direction. The whole 
question is receiving the earnest attention of the Indian 
Government. 








FUTURE OF THE BRASS AND COPPER TRADES. 





In view of an important conference, which is to take 

lace at Birmingham on November 12th, between 
representatives of the Ministry of Reconstruction, and 
representatives of the Brass and Copper Trades, the 
following facts may be of interest :— 

The motive of the conference is to discuss the formation, 
in the Brass and Copper Trades, of an Interim Industrial 
Reconstruction Committee. These Interim Committees, 
of which some twenty have already been formed, are 
designed by the Government to serve in the less highly 
organised trades in the place of the full Industrial Councils 
or Trade Parliaments which the Whitley Report recom- 
mended. But only on a temporary basis; that is to 
say, only until such time as the trades have reached a 
sufficient degree of organisation to make possible the 
establishment of full Industrial Councils. The Interim 
Committees are formed on much the same lines as the 
full Industrial Councils. Théy are composed of an equal 
number of representatives of Employers’ Associations and 
of Workers’ Unions. Their duties, so far as concerns 
the industrial period immediately following the war, are 
almost identical with those of full Trade Councils. In 
fact,the whole idea is that the Interim Reconstruction 
Committee in any trade shall be a stepping-stone or 
half-way house to a full Industrial Council for that trade. 

The Government’s negotiations, so far, with regard 
to the Brass and Copper Trade may be summarised 
as follows :—An informal conference of the trade was 
held in Birmingham on July 17th, when among the 
questions discussed three attracted considerable attention, 
namely, the demarcation of the boundaries of the industry, 
the grouping of the trade,and the further organisation 
of the trade as a whole. 

To obtain a well-considered view of these questions a 


small advisory- committee was appointed, with Mr. 


E. G. Harcourt as chairman. This committee has now 

resented a report, and the conference to be held on 
Yovember 12th will be for the purpose of considering 
its recommendations. Invitations will be issued by the 
Minister of Reconstruction, under whose auspices the 
conference is being held, to ali the trade associations 
and trade unions concerned in the industry. 

One question to be considered will be the position of 
metal merchants, dealers and brokers, and also of export 
merchants. Associations of merchants are being in- 
vited to send representatives to the conference. But 
as possibly some associations may be overlooked, it is 
desired that any association, whether of merchants or 
manufacturers, which can claim an interest in the trade 
should have delegates at the conference, so that the 
opinion of the whole trade may be fully representative. 

Inquiries concerning the conference should be ad- 
dressed to the Secretary of the Trade Organisation 
Commission, at the Ministry of Reconstruction, 2, Queen 
Anne’s Gate-buildings, Westminster. 








SHIPYARDS AND MUNITION WORKS. 


Tue Admiralty and the Ministry of Munitions announce 
that the following is the composition of the Joint Consul- 
tative Committee, which has been set up in accordance 
with the recommendations of Mr. Justice McCardie’s 
Committee of Inquiry :— 

Sir Thomas Munro, K.B.E., 
by the Government). 

Mr. W. F. Dawtry, Mr. J. Kaylor, and Mr. G. Wilkinson 
(nominated by the Engineering Group of the Trade 
Union Advisory Committée to the Minister of Munitions). 

Mr. Frank Smith, O.B.E., and Mr. W. J. Wentworth 
(nominated by the Trade Union representatives on the 
National Joint Committee of the Shipbuilders’ Federation 
and Shipyard Trade Unions). 

Mr. C. Duncan (nominated by the less skilled Trades 
Group of the Trade Union Advisory Committee to the 
Minister of Munitions). 

Sir Allan M. Smith, K.B.E., Mr. T. Philip Chatwin, 
Mr. D. S. Marjoribanks, Mr. A. 8. Ross, C.B.E., and 
Mr. J. C. A. Ward (nominated by the Engineering 
Employers’ Advisory Committee to the Minister of 
Munitions). 

Mr. John Barr and Mr. A. M. Kennedy (nominated 
by the Employers’ representatives on the National 
Joint Committee of the Shipbuilders’ Federation and 
Shipyard Trade Unions). 

Secretary, Mr. C. 8S. Hurst, Ministry of Munitions. 

The Women’s Trade Union Advisory Committee to 
the Minister of Munitions have also been invited to 
nominate one -member on the Joint Consultative 
Committee. They have, however,’ expressed their 
unwillingness to make any nomination unless their 
Tepresentation is increased to three members. It is 
proposed to submit this question to the Joint Consultative 
Committee jtself for advice. 





chairman (nominated 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


After the Quarterly Meeting. 


Wiru the requirements of the Goverment still 
absorbing a large, and in some directions an increasing 
proportion of the output, producers of rolled iron and 
steel are under no present anxiety about finding a market. 
The policy of ironmasters, as displayed this week, following 
the quarterly meeting, is to make sure of such raw material 
as will cover orders actually booked, but to commit 
themselves no further, in view of the high prices now ruling. 
It is not surprising that there is a spirit of caution as 
regards new business. Prices are high, and consumers do 
not want big stocks of material left on hand, in view of 
possible developments. There is little inclination to do 
business on a big scale. This attitude is the more easy by 
reason of the fact that the mills are assured of full work 
until at least the end of the year. Nothing further has 
been heard of the expected price modifications in puddled 
bars, gas strip, and some other products about which the 
rolled iron manufacturers have lately been making 
representations to the Ministry of Munitions. 


Manufactured Iron Prices. 


Marked bars continue at £17, Earl of Dudley’s 
brand £17 2s. 6d., unmarked bars £14 15s., North Stafford- 
shire bars £14 15s.—all net and f.o.t. at makers’ works. 
An active demand for nut and bolt iron was reported this— 
Thursday—afternoon in Birmingham, at £14 15s. and 
upwards, plus carriage. The Government continues to 
take most of the small iron that the mills can turn out, so 
that it is not easy to give consideration to merchants’ 
orders. Iron gas strip makers are very reluctant sellers. 
They claim that the controlled price is unremunerative, 
and this point is being represented to the Iron and Steel 
Controller. Puddled bars are not being made to anything 
like the extent required. Producers will enter into no 
contracts, but they are supplying regular customers at 
the £11 10s. figure, as their resources allow. Sheet mills 
have something like three months’ steady employment 
before ‘them, if they don’t book another order in the 
meantime. Field requirements still account for most of 
the activity ; the small consumer will have to wait longer 
ere he has much chance of attention. Current business is 
based on the new schedule of prices which took effect at 
the beginning of this month. At a meeting of the 
Staffordshire Tinned Sheet Association, which has just 
been held, a strong inquiry was reported. Prices were 
reaffirmed as follows :—Coke, unassorted, 58s. per cwt.; 
charcoal, 62s.; best charcoal, 64s. per cwt. net cash up 
to 20 gauge ; tin-plates, 50s. to 60s. up to 24 gauge. 


Steady Pig Iron Market. 


Notwithstanding the continued withholding of 
terms for reimbursing smelters in the extra amount of their 
fuel bill, business in the pig iron section on the week 
succeeding the quarterly meeting is found to be regular 
at the controlled maxima. Supplies of basic iron are 
coming forward in greatly augmented volume. There is 
plenty of forge iron to be had also. Foundry sorts remain 
searce. No relief is to be looked for in the West Midlands 
and Staffordshire under existing circumstances. Among 
pig iron buyers there is a new spirit of caution, solely due, 
as it seems, to the political situation, but pig iron makers 
are so fully booked that they would be rather relieved than 
otherwise by a shrinkage in the offers of new business. 
The premium of 2s. 6d. allowed on Derbyshire iron of 
specified analysis with regard to sulphur content is now 
extended to Northamptonshire raw iron. Midland and 
Staffordshire makers ot pig iron look forward to increased 
subsidies to meet the higher wages that must be paid 
shortly, and are always being paid in the district covered 
by the Midland Wages Board. , The rise of 13 per cent. in 
the wages at the Cleveland blast-furnaces has come as a 
surprise to this part of the kingdom. The generel 
expectation here was that the percentage of increase would 
have been much smaller. 


Raw Iron Prices. 


Current maximum prices of raw iron are :— 
South Staffordshire part-mine forge iron, 100s.; foundry, 
102s. 6d.; all-mine forge, 115s.; foundry, 120s.; warm-air 
forge, 145s.; foundry, 155s.; special quality (Lord Dudley’s 
cylinder), 167s. 6d.; cold-blast, 182s. 6d.; North Stafford- 
shire: No. 4 forge, 95s; foundry numbers, 97s. 6d.; 
basic, 97s. 6d. Northamptonshire: No. 4-forge, 87s. 6d.; 
No. 4 foundry, 89s.; No. 3 foundry, 90s.; No. 2 foundry, 
92s.; No. 1 foundry, 94s.; basic, 97s. 6d. Derbyshire : 
No. 4 forge, 90s.; No. 3 foundry, 92s. 6d.; No. 2 foundry, 
94s. 6d.; No. 1 foundry, 96s. 6d.; and basic iron, 97s. 6d. 


Steel Trade and the War. 


Prices in the steel trade have not been affected 
by the expectation of a peace sometime soon, owing 
to the fact that nearly everything is ‘‘ controlled.” But 
there is some doubt as to the effect of the ultimate change- 
over to peace conditions. It is believed that a peace-time 
demand would very speedily absorb production, even of the 
enlarged steel works, in view of the vast quantity of steel 
which is so badly wanted for domestic purposes. The 
activity at very many of the steel works it is thought 
would not be affected materially because they are working 
largely for shipbuilding, which everyone expects ‘will go 
forward without the slightest arrest after the end of the 
war. Light steel plates from jin. down to jin. are in 
greater request than heavier descriptions, which are fairly 
easy. So, too, are sheet bars and billets, for which the 
demand seems to have been overtaken. It is a satisfactory 


commentary on steel resources that the market in this part 
of the kingdom is quite insensitive to the prodigal 
expenditure of shells during recent weeks. Latterly, the 
position with regard to shell steel has been well in hand, 
steel makers being ahead of requirements. They are 
beginning now to calculate again upon a brisker demand. 





Raw Steel Conditions. 

It] was reported on the steel market in 
Birmingham to-day (Thursday) that improved supplies 
of raw steel in South Wales removed any necessity to 
inquire as to the possibility of supplementary parcels from 
this or other steel-making districts. In fact, some 
Birmingham merchants have a good deal of Welsh steel 
in the form of billets and raw bars to offer for general 
commercial purposes—more, indeed, than they can dispose 
of, even at the low price fixed by the Ministry of Munitions. 
The surplus is partly due to the inability of the finishing 
mills in this and other districts using billets to maintain 
average output. 


New Iron Trade Appointment. 


It is of wide interest that Mr. Cyril E. Lloyd, J.P., 
of Church House, Broome, Worcestershire, has been 
appointed the new chairman of Noah Hingley and Sons, 
Limited, Netherton Ironworks, Dudley, in place of the 
late Sir Geo Hingley, Bart., whose death I had to record 
in this letter a little while ago. Up till recently, Mr. Lloyd 

figured as one of the leading representatives on the 
Birmingham Exchange of this great iron and chain cable 
and anchor house. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. - 


Tue situation in the iron and metal markets is 
now much more disorganised than.it has been for the whole 
course of the war, and it is impossible yet to get any clear 
idea of what is likely to happen in the near future. The 
cessation of the war demand and the cancelling of balances of 
old contracts and the bulk of new contracts may come on at 
any time, or it may be delayed for months, and this means 
an utter uncertainty as to the immediate future ; but this 
much may be said, that if ever business caution was needed 
it will be needed during the next few months. There are 
numerous people always ready to jump to conclusions in 
times like these, and the present tendency is to believe 
that the war is practically over. It may be so, but up to 
the present we have no guarantee, and until we have 
substantial and unequivocal military guarantees it is 
better to adopt an attitude of doubt. In any case, and 
assuming the most favourable view, it will be many months 
before ordinary industrial life can be fully resumed, and 
then the great question of finance will have to be reckoned 
with. It is easy to talk of reconstruction, but it will not 
be quite so easy to carry it out. 


Metals. 


The actual position in the. copper market is 
unchanged, but the possibilities of the future are now 
uncertain in the extreme Our readers will remember that 
the American fixed price of 26 cents per Ib. for electrolytic 
ingot was to be subject to revision in December, and it is 
quite likely that when the date arrives the conditions will 
be totally different from what they now are ; and, in fact, 
that it may be no longer considered necessary to have a 
fixed price. With a free market in copper, the usual 
industrial influences will again act upon the prices, and it 
is for buyers to consider whether these will be sufficiently 
strong to support the market. It has to be remembered 
that costs of production in copper, as in everything else, 
will remain at much above the pre-war level, until the 
general level of prices in many other markets come down 
and the purchasing power of money goes up. The prices 
here are, of course, unchanged, and the only question at 
the moment is when copper is likely to be released for 
ordinary industrial purposes. This release—when it 
comes—will probably affect the prices of the scrap metals 
adversely, for many people who now use scrap because they 
cannot get new metal will revert to their earlier practice. 
There has been no serious change in the prices for tin, and 
some people assume that the market has reached a level 
which,will not be disturbed for some time. Possibly this 
may be the case while competitive buying is prohibited ; 
but this prohibition is essentially a war measure, and may 
lapse with the war. The official quotations for spelter in 
this country are unchanged, but a certain amount of ease 
in the market is reported from America. Some relief may 
perhaps be expected in lead if actual hostilities are sus- 
pended in a week or so, but there is as yet no signs of 
change in the market. 


Serap. 


The market for scrap in Lancashire is still very 
unsettled. but there is a hope that recent events have 
brought the freedom of the trade nearer, and that some of 
the recent restrictions may be removed. There is, how- 
ever, much hindrance in the way of renewal of activity in 
the buying of plant and machinery for demolition, because 
the scrap resulting from this work may, have to come upon 
the market six months hence, and no one can pretend to 
say what the prices may then be in any of the departments 
of the trade. Heavy wrought scrap iron is very scarce 
here, and there is no difficulty in obtaining thefull maximum 
fui it ; nor is it very necessary to see that the scrap is in 
exact accordance with the terms regarding quality, which 
were at one time so rigorously insisted upon by the con- 
sumer. The difficulty of buying makes the user easy 
about this matter, and a much larger supply will be 
necessary before the old conditions come into play again. 
Of course, freedom with regard to price would enable the 
dealers to give more attention to the work of supplying 
first-class heavy wrought scrap. Steel melting scrap is still 
curiously scarce in this market, and the price is nom‘nal at 
105s. on trucks. There is also a much redticed supply of 
heavy steel turnings at 65s, on trucks: . The best classes of 
foundry scrap, viz., the scrap from textile machinery, &c., 
are not offered here, and very little business is being done 
in ordinary heavy machinery cast scrap, as the permitted 
prices do not satisfy the dealers. : ‘ 


Pig Iron. 
There is no improvement here in the supply of 
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foundry iron, and many™more buyers.than sellers at the 
official prices for Derbyshire and Staffordshire brands. 
Naturally the stocks in founders’ yards have in many 
eases become very low, and a good deal of demand is 
waiting to be satisfied. The question of future prices is 
complicated now by the possibility that the subsidies paid 
by the Government may-be withdrawn if the war is brought 
to an end, and in this case, of course, makers will endeavour 
to recoup themselves in the prices ¢harged to consumers. 
Whether they will. be able to do s) is, of course, a 
debatabls point, but unless the costs of making can be 
brought down quickly it is obvious that some of the prices 
will be inconveniently low from the makers’ point of 
view. Derbyshire No. 3 is offered sparingly at 98s. 8d. 
per ton delivered, and Staffordshire at 102s. 6d. Cleveland 
No. 3 is not offered here, and it is understood that the 
make is still very much below the normal, and that some 
of the October allocations will have to be cancelled. 
Scotch iron is off the market here except for munitions. 


Railway Reform and Traffic Distribution. 


The first debate of the winter season took place 
at the Engineers’ Club on Tuesday evening, when Mr. 
Marshall Stevens, managing director of Trafford Park 
Estates, was the opener of a discussion on “* Railway 
Reform and Traffic Distribution.”” The debate was con- 
centrated almost entirely upon the methods of ** handling ” 
merchandise, and the present systems were severely dealt 
with by Mr. Stevens and other speakers. Mr. Stevens 
said that the railway rates ot this country, at a moderate 
estimate, were 50 per cent. higher than those of our foreign 
competitors for similar traffic and circumstances. He said 
that if the Government guarantee of net ‘earnings be 
withdrawn, and the railways handed back to their owners 
to be worked as the companies now work them, the 
already excessive rates must be increased considerably to 
cover the increased cost of labour and materials. Mr. 
Stevens complained that we had not the advantage in 
this country, although it was obtainable elsewhere, of any 
detailed analysis of the cost of conveyance of particular 
traffic, and of the other detailed services which go to make 
up the railway rates as known to the trader. He said that 
unless the method of working our railways is changed, the 
railway shareholders will never receive a greater percentage 
of interest upon his capital, in the aggregate, than now, 
and he is hardly likely to receive as much. To improve 
matters, Mr. Stevens suggests the formation of a Board of 
Railway Control, the establishment of which should result 
in a very considerable decrease in the number of persons 
employed in several capacities. Tae personnel of the 
Board contemplated should be men like the railway goods 
managers, but acting independently of any railway 
influence and under somewhat set instructions, particularly 
as regards the fixing~of rates. The Board would be 
appointed by a State Department, but it is suggested that 
appointments be made from nominations of Chambers of 
Commerce and traders’ associations, the appointments to 
be vacated or renewed every three to five years. The 
Board would act upon its own initiative as well as upon 
request, and would visit any railway or place which was 
the subject of inquiry. Mr. Stevens said that one great 
consideration in dealing with our future prosperity was 
that we should economise our resources and save to the 
trade of the country those millions which had hitherto 
been wasted in unnecessary transport charges. 


Manchester Association of Engineers. 


The above society entered upon the sixty-third 
year of its existence on Saturday, when the opening meet- 
ing of the session was held. In the last twenty-five years 
the number of members has been nearly doubled, and is 


now approaching 750. The members for the most part |. 


are foremen, superintendents and works managers, and 
the papers which are submitted for discussion at the 
society's meetings generally bear the imprint of sound 
engineering practice. A similar remark applies to the 
discussions, which are frequently both instructive and 
entertaining. The new president, Mr. Joseph Butter- 
worth, possesses the great advantage of possessing a life- 
long works experience, a theoretical knowledge above the 
average, and downright personal characteristics which 
stamp him as a man whose opinions on most subjects are 
always worthy of serious attention. These impressions 
were aimply borne out in the address which he delivered to 
the members on Saturday evening. The Constantine 
Medal for the best paper during the past session, in the 
opinion of the Council, was presented on Saturday to Dr. 
C. A. Edwards, Manchester University, who contributed 
: — entitled ““The Hardening and Tempering of 
Steel.” 


The Thomas Hawksley Lecture. 


There was a very good attendance at the Engi- 
neers’ Club on Wednesday, the 9th inst., to hear Professor 
W. Cawthorne Unwin deliver the Thomas Hawksley 
Lecture, under the auspices of the Institution of Mechanical 
Engineers. This was only to be expected, for there is 
probably no part of the kingdom in which Professor 
Unwin’s works have been more closely studied than Lan- 
cashire. The lecture was listened to with great attention, 
but there was a distinct sense of disappointment resulting 
from the manner in which the subject was abbreviated. 
In one hour it is scarcely possible to touch the fringe of 
such a wide subject as ‘The Experimental Study of the 
Mechanical Properties of Materials,’ and it was generally 
felt that the author had only just said enough to “ whet 
the appetites ”’ of his Jisteners, for the information which 
they will have to wait patiently for until the address is 
published in full.. Another half hour might profitably 
have been devoted to the address. It would have enabled 
the author to have added some of those personal touches 
to the subject which are not always apparent in “cold 
print,” and would hhaye left perhaps a stronger desire 
amongst the members of the audience for the opportunity 
cf studying the address in its entirety. 


Barrow-tn-Furness, Thursda vy. 
Hematites. 


: There is a very full demand for hematite pig iron 
alike on local and general home account. Steel makers at 
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are pressing in their requests for good deliveries of metal, 
and those users absorb a big proportion of the total output. 
The remainder of the iron, including a heavy tonnage of 
special sorts, is sent away out of the district, the Midlands 
and Scotland being large buyers. The total make, so far 
as North Lancashire is concerned, will be increased be- 
cause of the re-lighting of the big furnace at the Askam 
Works. Tris will increase the available iron by well over 
a thousand tons per week when the furriace has settled 
down to steady work. Prices are steady at the full 
maximum rates, with parcels of mixed numbers of Bessemer 
iron at 127s. 6d. per ton, and special brands are at 140s. 
per ton, both f.0o.t. % 


Iron Ore. 


There is a pressing demand for iron ore The 
consumption is higher in the Furness district, and raisers 
are doing their best to meet the heavy calls being made 
upon them. Foreign ores are in steady request. 


Steel. 

The steel trade presents no new features. Makers 
are pressing on and maintaining good solid outputs of metal 
from the various branches that are working. Consider- 
able attention is being given to rolling sections for making 
up both in the district and in other parts of the country. 
Billets are in brisk demand at £10 7s. 6d. to £11 per ton, 
and other descriptions are in constant demand. Steel 
shipbuilding material is a good trade, and ship plates are 
at £11 10s. per ton, with boiler plates at £12 10s. per ton. 
The demand for rails is easy, with heavy sections at 
£10 17s. 6d. to £11 per ton, and heavy tram rails are at 
£14 to £15, and ordinary light sections are at £14 to £16 
per ton. Commercial sorts are in the background. 


Fuel. 

The demand for steam coal is very active, and 
Durham or Northumberland sorts are at 32s. 6d. to 33s. 6d. 
per ton delivered. House coal is at 34s. to 42s. 2d. per 
ton delivered. The demand for coke is fuller, with East 
Coast sorts at 39s. to 41s. 9d. per ton delivered, and Lan- 
cashire qualities are at 37s. 6d. per ton delivered. 





SHEFFIELD. 
(From our own Correspondent.) 


An Electric Supply Question. 


A curious position has been created here 
regarding the Corporation’s electrical development scheme. 
As mentioned in previous letters, an enormous increase in 
the consumption of the current for power, as well as 
lighting, purpose’ has taken place since the outbreak of 
war, and considering the fact that there are now something 
like 500 or more “controlled”’ establishments in the 
district, the expansion of demand is not surprising. There 
is, for instance, the call for current for the large number of 
electric steel smelting furnaces which have been put down 
of late vears, and are still being installed, beside which all 
the new steel works, and almost all of the re-organised 
works, now have electrically-driven machinery, power 
being supplied from the city’s generating stations. Some 
of the rolling mills here are now electrically driven. Tne 
Corporation realises that in the peace days to come, the 
industrial development hoped tor will depend almost 
entirely upon a full and cheap supply of electricity, and 
with that aim steps have been taken for the expenditure of 
large sums of money in the provision of new power stations. 
Now a serious check appears to have been put upon this 
development work, and the position created may be best 
explained by quoting from the speech of Mr. Warlow, 
chairman of the Electric Supply Committee, at the City 
Council’s meeting last week. The matter was considered 
of such gravity that the actual discussion of it was taken 
in committee ; but Mr. Warlow, explaining in full Council 
the position regarding the Corporation’s Blackburn 
Meadows power station, said that having convinced the 
Ministry of Munitions of the urgent need for the provision 
of a large additional supply of electric power for war 
purposes, the Council commenced the erection of a new 
power station, and placed orders, as authorised by the 
Ministry, for the necessary plant. Recently the Ministry 
had recalled its promise to the Corporation.to acquire this 
plant, and, in his opinion, the Corporation was plated 
thereby in a most serious position. Its present plant was 
quite inadequate to meet the demands made upon it for 
munition purposes. It was being run to an extent 
considerably beyond its proper capacity, and a serious 
breakdown might occur at any moment. Even if the 
supply proposed to be given by the Rotherham Corpora- 
tion—which has some big electricity schemes in hand— 
were available—and it would certainly not be for several 
months yet—that supply would not be adequate to meet 
outstanding requiremerits. Mr. Warlow could not resist 
a feeling that the attitude of the Ministry must be con- 
sidered as unfriendly, having regard to the efforts which 
Sheffield, both through its manufacturers and the Corpora- 
tion, had made towards meeting the requirements imposed 
by the national emergency. 


Looking to the Future, 


Underlying this protest against the action of the 
Government is a fear that any check placed at the present 
moment upon the development of Sheffield’s electricity 
supply schemes is going to prove a grave handicap for the 
district in the post-bellum industrial expansion campaign 
everyone is anticipating. - Tae Ministry of Munitions will, 
naturally, leave nothing uridone in the provision of plant 
and power requisite for the production of munitions. 
To do so would be, of course, to fail seriously in its purpose. 
But what Sheffield feels is that, with the possibility of the 
war coming to a close on a very early date, it is imperative 
as holder of the monopoly of electrical supply in the 
district, that the Corporation shall be in a position to offer 
plenty of current at as cheap a rate as could be obtained 
in any other great industrial centre. Not only that, but 
it is realised that the war conditions of the past four years 
have altered many: things that were once considered as 
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rival Sheffield as a steel-making centre is not lost sight of 
And that thought, perhaps, is responsible, to a very large 
extent, for the serious Tight in which the Corporation 
regards the present position. Rightly or wrongly, it is 
felt, for instance, that the North-East Coast, where, it is 
understood, electricity development plans are permitted 
to go ahead without let or hindrance, is gaining ay 
advantage over Sheffield in that respect, and what the 
Corporation asks is that the two districts—Newcastle jn 
particular is referred to—should at least be placed upon 
an equal footing. Sheffield is certainly spending 9 
considerable amount of money in development propavanda 
but if its electricity schemes are to be side-tracked su. idenly 
in the manner now proposed, one of the city’s most 
promising assets will be lost, or very greatly depreciated iy 
value. However, a protest has been made to the Govern. 
ment, and the result is awaited with no small amount of 
concern. 


A Compensation Water Scheme. 


Another matter of interest to the steel trade 
being handled by the Corporation arises out of a scheme 
originally discussed many years ago and now being put 
into operation. This question affects the water supply, 
the idea being to pump back out of the river Don. upon 
which most of the large works stand, and to use again 
a quantity of water equivalent to that of the sewage works 
effluent discharged into the river. The river water would 
be pumped, as required, from a point on the Sheftield. 
Rotherham boundary, near the works of Steel, Peech and 
Tozer, to a site adjoining the sewage disposal works, 
There filtration and purification would take place, and, by 
means of high-lift pumps, the water would be conveyed 
through a main pipe to a balancing reservoir to be con- 
structed at the Damflask embankment, and _ thence 
discharged, through the statutory mill gauge, in substitu- 
tion for an equivalent quantity of the Loxley compensation 
water now being delivered out of the reservoir. The 
estimated cost of the project is £350,000, and there was, 
of course, at the Council meeting, the usual protest by a 
member who questioned ‘the wisdom of incurring such an 
expenditure “at the present time.” However, the 
Corporation possesses the requisite power in its 1917 Act, 
and the work will be proceeded with, the object being to 
enable the city to retain an equivalent quantity of pure 
water in the reservoirs for the supply of the district. 
An objection raised outside the Council chamber is that 
the inside of the pipes “ would gather an awful fur, which 
would breed microbes and break away ’’; but Mr. Terry, 
the general manager of the water undertaking, may be 
trusted to have discounted all such objections. 


State Tests Suggested. 


The Vice-Chancellor of the University here has 
arranged fcr a series of papers to be read in the Mappin 
Hall on the subject of the testing of materials, and the 
first one was delivered last Friday by Dr. W. Cawthorne 
Unwin, F.R.S., on the ‘ Experimental Study of the 
Mechanical Properties of Materials.’’ The general purpose 
of experiment on materials, said Dr. Unwin, was to 
distinguish between the fit and the unfit, and suitable and 
unsuitable materials for the various requirements of the 
structural and mechanical work of the world. Tne special 
object of the engineer in testing materials was to obtain 
a rational basis for proportioning structures and machines 
so that they may sustain the straining actions to which 
they are subjected without fracture or prejudicial 
deformation, and at the same time without waste of 
material. Nor was there any finality in such testing, for 
new alloys, new heat treatments, new conditions of use 
were always making fresh investigation necessary. With 
the widening of the sources of supply, an engineer cauld 
no longer depend merely upon,the reputation of the seller, 
but must make his own tests. It was desirable that State 
institutions should carry on purely scientific investigations 
free of charge. Mr. J. Rossiter Hoyle, managing director 
of Thomas Firth and Sons, was in the chair. 


Mr. Churchill’s Visit. 


In continuation of his round of visits to various 
great munition centres, the Minister of Munitions spent 
last Friday in Shefficld. Mr. Churchill said that whether 
it was at Glasgow, Leeds, Newcastle or Sheffield, he found 
always the same keenness amongst the workers—especially 
amongst the women—to produce munitions. ‘I see in 
this country now,” the Minister added, “* after mcre than 
four years of war, only evidence of health and strength 
and hope—a force which we ourselves, in times of peace, 
had formed no true estimate of, but which, expanded 
during the war, has undoubtedly enabled us to come 
through a prolonged struggle.” Mr. Churchill visited 
several of the large works. 





Round the Works. 


There has naturally been a considerable amount 
of speculation in steel circles as to the probable position 
industrially in the event. of an early cessation of hostilities. 
The feeling appears to be that that event will be followed 
by a few months’ reaction, but nowhere is there a doubt 
about a coming big steel boom that will persist for six or 
seven years at all events. Beyond these speculations, 
however, and a Gautiousness about forward business and 
contracts, there have been no appreciable changes in the 
trade position, except that on the munitions side, what can 
only be described as a spurt, has been experienced. There 
is a determination to allow nothing to stand in the way of 
making and feeding the guns right up to the very last 
moment of the fighting. At the same time, one can sce 
important steps being taken to make provision for a 
resumption of “‘ peace” business. Before the war, the 
armament firms always contended that fully 50 per cent: 
of their outputs were in the fulfilment of ‘peaceful 

contracts; but it almost looks as if after the war the 
percentage will be even higher. Mr. Douglas Vickers sees 
no reason to suppose that a firm like his will cease to be an 
armament firm, whatever changes a League of Nations ma) 
introduce ; but it is evident that Vickers, like the other 
similar firms, intends to broaden its peace programme to 
very surprising extent. Samuel Fox and Co.—one of the 
United Steel Companies group—is erecting about 300 houses 





unalterable as the laws of the Medes and Persians. The 





Barrow and.at Workington, besides smaller users of iron, 


possibility of other parts of the country attempting to 


in the form of a garden city at Stocksbridge for its 
employees, and has in contemplation, I hear, a very mucli 


“nonnxal -«; 


— = oS 


etm of Gh 








Oct. 18, 1918 


THE ENGINEER 


337 

















=— 
larger number when material markets are more normal 
and Jabour is available. Steel export business continues 
to pick up nicely, and makers of small tools are extremely 
pusy. New electric furnaces are still being installed, 
though those in operation are not too well employed. 


Iron, Steel, and Coal. 


Pig iron supplies are very restricted, and buyers 
cannot be choosers as to quality, but conditions are not 
uite so stringent for finished iron taken all round. Steel 


keeps fairly easy for these days. Heavy steel scrap and 
wrought scrap finds a prompt market. Alloys are 
plentiful. The fuel supply causes a good deal of worry to 
manufacturers, and the question has been raised in one 


uarter as to whether the miners would agree to a 
suspension of the eight hours’ regulation, with 
a view to equalising matters, or at any rate reducing the 
gap between supply and demand. The call for slacks is 
very persistent. Best South Yorkshire steam hards quote 
93s, to 23s. 6d.; best Derbyshire, 22s. 6d. to 23s.; seconds, 
91s. 6d. to 22s.; cobbles, 21s. 6d. to 22s.; nuts, 21s. to 22s.; 
washed smalls, 18s. 6d. to 19s.; best hard slacks, 18s. 3d. 
to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; soft nutty, 
17s. 6d. to 188.; peas, 16s. to 16s. 6d.; and small slacks, 
13s. to 14s., all per ton at pit, but quotations are nominal, 
there being scarcely any “free”? market. In house sorts 
pranch quotes 27s. to 27s. 6d., and best Silkstone 23s. 6d. 
to 24s. 6d. 


q 
temporary 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Iron Trade. 


BustnEss topics have been relegated to a 
secondary place this week by the new war situation, 
and the possibility of peace. The trade position, however, 
retains all its strong features. Increased shipments to 
the Allied countries, synchronising with a heavy autumnal 
demand, have served to accentuate the prevailing scarcity 
of supplies of Cleveland foundry iron, and under the 
circumstances, the best that can be accomplished is to 
distribute the available iron as equitably as possible 
amongst the various consumers. Of course, any with 
allocations below Class **A’’—there are few of these 
nowadays—have no hope of obtaining delivery, and present 
indications point to a considerable proportion of the 
Class ‘‘A”’ allocations having to be cancelled at the end 
of the month, owing to non-delivery. The number of 
trucks at the: disposal of the trade seems steadily to 
diminish, and in view of the present heavy demands on 
the railways, there seems to be little hope of any substantial 
relief in this direction. A fair amount of steamer tonnage 
is available for the shipment of foundry iron to Scotland. 
Shipments to the Allies show a marked increase. There is 
now plenty of tonnage for Italy, and some big shipments of 
foundry iron have been made, this trade, of course, being 
done under the new arrangement—through official 
channels, to the exclusion of the merchant. Forge iron is 
very plentiful. A number of substantial sales on home 
account are reported, and there are inquiries up to January, 
but makers are_less willing to commit themselves ahead. 
The fact is, that although more forge iron is now being 
turned out than in normal times, a great deal is absorbed 
_by the local steel works, and makers, anticipating a shortage 
7° in the future, are pursuing a cautious policy. Prices show 
no further variation, No. 1 being 99s. per ton, and No. 3 
Cleveland, No. 4 foundry, and No. 4 forge, 95s. per ton 
to home consumers, whilst for export No. 1 is quoted 
127s. 9d. per ton, and the other qualities 122s. 9d. per ton, 


Hematite Pig Iron. 


There is little change of importance in the East 
Coast hematite pig iron trade. With the demand unabated 
and the volume of production unchanged, the position is 
still one of stringency, and the whole output is most 
strictly allocated. Home consumers’ minimum require- 
ments are being adequately met, but the margin is very 
narrow, and the export trade suffers accordingly. The 
quantities sent abroad are carefully scrutinised by the 
Ministry of Munitions. For home consumption, mixed 
nak stand at 122s. 6d., the price to the Allies being 

48. Od. 


Furnace Coke, 


Having regard to the seriousness of the fuel 
shortage, the supply of coke to the furnaces is fairly well 
maintained, but it is almost impossible to accumulate 
stocks, and the position is one of almost constant anxiety. 
The price of good medium furnace coke delivered at the 
works is still 35s. 6d. 


Manufactured Iron and Steel Trade. 


- _The pressure in the various departments of the 
finished iron and steel trades shows no signs of abatement. 
In spite of the enormous output, supplies are still con- 
siderably short of requirements. Almost everything 
turned out is for Army or Admiralty purposes, and the 
export trade continues on a very limited scale. For some 
time past the demand for shipbuilding and constructional 
steel has been receiving first attention in this district, 
but there is evidence that shipbuilders’ requirements are 
Satisfied for the present, and it may be that steel makers 
will shortly be in a position to undertake a certain amount 
of other work. The advance in the price of steel sheets, 
announced last week, was long overdue, working costs 
having risen considerably since prices were first fixed 
under the control of the Ministry of Munitions. The 
official price of ordinary 24 gauge black sheets is now 
£17 10s. net f.o.t. at works for quantities of 10 tons and 
“pwards. For close annealed sheets it is £18 5s., and for 
panited sheets £20. For retail lots ‘from 2 tons down 
4 ’ cwt. rates have been fixed ranging from £16 to £19 
or ordinary 24 gauge material. Makers are-ih a very 
he position, their order books being filled into 
7 = jer part of next year. The principal quotations 
r the home trade are as follows :—Steel ship plates, 
gin. and upwards, £11 10s.; 5/,,in., £11 15s.; fin., £12; 
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plates, £12; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship 
rivets, £21; common iron bars, £14 15s.; best bars, 
£15 15s.; double best bars, £16 15s.; treble best bars, 
£17 15s.; packing iron, tapered, £17; packing iron, 
ordinary, £13 10s.; steel hoops, £17 103. to £18 10s.; iron 
ship angles, £13 15s.; steel rounds, squares, &c., £12 10s. 
The following are nominal quotations for export :— 
Common iron bars, £17 17s.; best bars, £18 5s.; double 
best bars, £19; packing iron, £15 103.; packing iron, 
tapered, £19 to £20; iron ship angles, £15 to £15 10s.; 
iron ship rivets, £23 ; steel bars, basic, £16 10s. to £17 10s.; 
stee] ship plates, £15; steel joists, £13 10s. to £14 10s.; 
steel hoops, £19 to £20; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel strip, £17 10s. to £18 10s.; 
heavy steel rails, £12 5s. to £13 5s. 


Scrap. 

The discontent with the position of cast iron 
scrap still remains, and the quantities coming forward 
are considerably below the avérage. Sellers, as a rule, 
show little disposition to do business at the present prices, 
and content themselves with carrying out the contracts 
entered into some time ago. The position as regards 
heavy wrought scrap, too, is very difficult, the shortage of 
supplies being very pronounced. The cessation of 
activity in the matter of breaking up old machinery is 
beginning to tell on the supply ; and, of course, the quantity 
of railway scrap has long been reduced to a minimum, so 
that it is all the more important that every ton of scrap 
which can be recovered should be put at once on the 
market. Other material is going along smoothly, the 
supply being fairly satisfactory, but still a bit short of 
what. could easily be used. 


The Coal Trade. 


Somewhat irregular and limited tonnage arrivals 
are affecting the position of the collieries throughout both 
Durham and Northumberland. The prompt coal market 
shows fairly good supplies, as producers have to get rid 
of the outputs which the tonnage scarcity has thrown cn 
the market, and as neutral prices are much above -the 
official schedule, they prefer to arrange open shipment 
where possible. Apart from this, the entire output can 
be readily absorbed by the home works and official markets. 
Unfortunately, the inland trade has also to contend with 
great transport difficulties. Complaints are still very 
prevalent of delays to wagons on railways, which fact, of 
course, militates against collieries working as smoothly 
as might be. The majority of the collieries at the present 
time have four times as many wagons now engaged in the 
inland trade as before the war, so that it follows that their 
supplies of rolling stock utilised in working from pit to 
port are proportionately curtailed, and immediately 
loading operations slacken off their position for maintaining 
continuity of working at the pits is seriously jeopardised. 
Forward business inquiries are numerous for December 
and January. Neutral-buyers are very keen, and several 
sales have been recorded at 70s. for best steams. Tyne 
primes are quoted up to 67s 6d., and second steams 65s., 
although for the latter 67s. 6d. is obtainable for immediate 
delivery. The gas coal position is well sustained. Official 
and home requirements leave nothing for the open market, 
and quotations are stationary. Tyne primes and superiors 
are from 50s. to 55s., and seconds 47s. 6d. The bunker 
coal position is weak and irregular. The coke market is 
also slack through the tonnage scarcity, good grades being 
obtainable at 60s., although some special makes command 
higher figures. The maximum quotations for the Allies 
are as follows :—Best Blyth steams, 37s.; Tyne primes, 
36s. 6d.; Tyne prime smalls, 27s. 6d.;. second steams, 
32s. 6d. to 34s.; North Northumberland smalls, 25s. to 
27s. 6d.; Blyth smalls, 27s.; smithies, 31s. to 32s.; peas 
and nuts, 31s. to 32s.; best gas, 32s.; second gas, 30s. 6d.; 
coking coals, 3ls. 6d.; coking smalls, 30s.; households, 
35s. to 37s.; foundry coke, 50s.; gas-house coke, 40s.; 
best bunker coals, 34s. to 34s. 6d.; ordinary qualities, 33s. 
to 33s. 6d.; specials, 39s. Principal quotations for the 
home trade are as follows :—Northumberlands: Best 
Blyth steams, 33s. 6d. to 35s. 6d.; second Blyth steams, 
29s. 6d. to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; 
unscreened for bunkers, 27s. 6d. to 29s.; household coals, 
26s. 6d. to 27s. 6d.; best Blyth smalls, 25s. 6d.; smithies, 
3ls. 6d. to 36s. 6d.; North Northumberland smalls, 
25s. 6d.; peas and nuts, 35s. to 37s. 6d. Durhams: 
Steam (locomotive), 33s. to 35s.; special Wear gas, 
31s. 6d. to 33s.; best gas, 29s. to 31s. 6d.; second gas, 
27s. 6d. to 30s. 6d.; ordinary bunkers, 30s.; best bunkers, 
3ls. 6d.; superior qualities, 34s.: smithies, 3ls.; peas and 
nuts, 3ls.; coking coals, 29s. to 30s. 


Northumberland Miners’ Wages. 


The quarterly ascertainment presented at a 
meeting of the Wages Board of the Northumberland 
Miners’ Association showed that the average selling price 
of coal had been £1 2s. 2.66d. per ton, as compared with 
19s. 1.04d per ton in the previous quarter. The increase 
in the selling price does not affect the wages of the miners, 
as the sliding scale arrangement was suspended some time 
ago. Wages are now 120 per cent. above the basis of 
1897, plus a war wage of 3s. per day for men, and Is. 6d. 
per day for boys. When the war wage is included, the 
earnings of the miners at the present time are considerably 
higher than they would have been if there had been no 
war wage, and the sliding scale had been in operation. 








SCOTLAND. 
(From our own Correspondent.) 
New Industry for West Highlands. 


Ir is reported that a training centre for the 
instruction of disabled soldiers in the art of diamond- 
cutting is to be established in Fort William, under 
conditions similar to those at Cambridge, Brighton, and 
in Wales. Workshops capable of accommodating 200 men 
are to be erected, and the work of construction is in the 
hands of local tradesmfaen. The necessary power will 
be supplied by thé. Fort William Electric Lighting 


is due to the wish primarily ‘to’ benefit men in the whole 
of the’ West Highlands and Islands. 


Increased Wages. 


In connection with the Scottish blast-furnace- 
men’s wages claim the Ministry of Munitions has decided 
that in the case of men working under the eight-hours 
shift system time and a half shall be paid for three week- 
end shifts and time and a quarter for the other two week- 
end shifts, this extra pay being subject to the men working 
a minimum of 48 hours per week. Time and a half will 
also be paid for three week-end shifts to men working 
under the 12 hours shift system, with a minimum of 60 
hours per week. Further, a war wage of Is. per shift 
shall be paid to men over eighteen years of age, as from 
the first pay after August 18th, 1918, subject to 
the condition that any general advance given on or 
after June 30th, 1918, shall merge in this war wage of 
ls. per shift. It was reported at a meeting of the Scottish 
Colliery Engine and Boilermen’s Association that the 
payment of 3s. per shift war wage on all time work had 
been arranged between the National Council and the 
Coal Controller. The agreement will affect over 100,000 
workers at the mines in Scotland. 


Pig Iron. 


No change has occurred in the pig iron trade. 
Foundry qualities are very scarce and insufficient for 
home requirements, despite the curtailment of the export 
trade. Forge qualities, on the other hand, are more 
plentiful at present. Hematite continues to be reserved 
for war work. 


Finished Iron and Stee!. 


The request for all classes of manufactured 
steel and iron products is fully maintained. At the 
steel works plates and sectional material for shipbuilding 
purposes, and flats and shapes for locomotive and 
constructional purposes are constantly in demand, with 
continued pressure for delivery of high tensile steel bars. 
Government demands for sheets are overwhelming, and 
galvanised material is still out of the ordinary market. 
Malleable iron makers have plenty of business in the 
shape of rivet and bolt iron, shipbuilding sections, concrete 
bars, and rolling stock sizes, and without a high priority 
certificate deliveries are impossible. The call for 
machine tools is as strong as ever. Tube makers are 
very busy, and makers of small castings are fully employed. 


Coal. 

The pressure for supplies of all classes of coal 
increases, and, with no improvement in outputs and 
transport facilities, the situation grows in intensity. 
Admiralty and neutral shipping demands are very large, 
and after they are met, and also a percentage of the 
industrial requirements attended to, there is practically 
nothing left to dispose of. The position certainly gives 
cause for anxiety, and something drastic must be done 
at once. especially in the nature of household distribution. 
Aggregate shipments for the week amounted to 156,455 
tons, compared with 172,341 in the preceding week, 
and 144,288 tons in the same week last year. Ell coals 
are quoted f.o.b. at Glasgow, 32s. 6d. to 35s.; splint, 
35s. to 37s.; navigation, 37s.; steams, 34s. 6d.; treble 
nuts,-30s.; doubles, 29s.; singles, 28s.; best screened 
navigation, f.o.b. at Methil or Burntisland, 36s. to 38s. ; 
first-class steams, 35s.; third-class steams, 3ls.; best 
steams, f.o.b. at Leith, 33s. 6d.; secondary qualities, 
32s. 6d. per ton. These prices only apply to French, 
Italian, and Portuguese shipments. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Eight-hours’ Day 


So far the Coal Controller has not given his 
decision regarding the extension of the eight-hours’ day to 
all colliery workers, but it is understood that an 4nnounce- 
ment may be expected in a few days. The Coal Controller 
consulted his Advisory Committee on Wednesday in last 
week, and his decision is awaited with no little interest. 
Should it prove to be contrary to the demands of the men 
affected, whose number is stated to be not more than 5 per 
cent. of the total employed in the industry, it is to be 
feared that a very serious position will arise in this district. 
A conference of members has been called by the Engineers 
and Craftsmen’s Association for Saturday, to consider the 
situ2tion brought about by the coalowners’ refusal to 
concede the men’s demand. Special branch meetings 
are being held in the meantime, and they are asked to 
decide how far they are prepared to go in order to secure 
their claim. 


Developments at Swansea. 


Mr. Roger Beck, the chairman of the Swansea 
Harbour Trust, at a meeting this week announced that a 
lease had been granted of the Pill at the south dock for 
ninety-nine years to Harris Brothers, Limited, of Swansea, 
for the construction of a dry dock. The area of the Pill 
and adjoining premises is about 8480 square yards, and 
its rental is £1000 a year. Work has already been com- 
menced upon the construction of the dry dock, and it is 
expected that it will be completed early next year. 
Another matter concerned the Anglo-Persian Oil Company, 
Limited, which is establishing a large refinery works at 
a cost of over £1,006,000. A letter was received from this 
company stating that as soon as it could obtain the 
necessary materials and permission to proceed the new 
works would be erected as speedily as possible, with a view 
to the recovery of some valuable time lost through war 
conditions. 


Coal Rationing. 


The secretary of the South Wales. Coalowners’ 
Association—Mr. Finlay A. Gibson—has set forth the 
claims of this area to be distinctively treated in the question 
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Order, and in the general control of the output of the coal- 
field. It has been shown (1) that the coal trade of this 
district is largely dependent on the volume and regularity 
of the supply of shipping ; (2) that the trade is subject to 
sudden fluctuations owing to unforeseen or aggravated 
temporary shortages in the supply of tonnage employed in 
the export trade, and (3) that practically all the coal from 
the coalfield is carried in colliery wagons, that there is only 
a limited number of factors’ wagons, and that there are no 
railway wagons. The abnormal conditions created by 
the war have accentuated these peculiarities, and they 
have fallen with special severity on the anthracite and 
western districts of the coalfield. The question has been 
receiving the constant attention of the Commission of 
Inquiry appointed by the Coal Controller to deal with the 
-problem of short time working, and this commission has 
recommended, among other proposals, that there should 
be a more equal distribution of tonnage as between the 
South Wales collieries exporting ports, that a larger 
quantity of anthracite coal and other quality coals pro- 
duced in the western district should be exported to 
the Allied countries, and that greater use should 
be made of anthracite smalls in the form of briquettes, 
&e., for inland consumption. It is estimated that 
there are at present no less than 400,000 tons of 
anthracite duff banked at the pit heads. Since the intro- 
duction of the Fuel and Lighting Order, which includes 
anthracite, householders, owing to their supplies being 
rationed, have discontinued the use of anthracite coal, 
burning only bituminous coal; but it is considered that if 
anthracite and the waste anthracite converted into 
briquettes were excluded from the scope of that order, 
these descriptions of fuel would be willingly consumed, 
and that in this way there would not only take place a 
consumption of a fuel which is now more or less wasted, 
but also a more regular working of the local collieries. 
In the week ending September 21st last over sixty coal- 
producing shifts were lost, and in the period from July 28th 
to September 21st no less than 267} coal-producing shifts, 
the causes being the shortage in the supply of tonnage, 
and the long detention of wagons engaged in the inland 
trade. It is felt strongly in the district that difficulties 
might be minimised if fuller use were made of local know- 
ledge and experience in the conduct of the trade, and with 
this object in view it has been suggested that Monmouth- 
shire and South Wales coal should be excluded from the 
scope of the rationing of industrial coal, and from the 
Household Fuel and Lighting Order ; but certainly the 
anthracite collieries from the latter. The authorities have 
not so far seen their way to adopt the recommendations 
which have been made -to them by the Commission of 
Inquiry, but the coalowners are satisfied of the practica- 
bility of such proposals, and fear that unless they are 
adopted, and immediate steps are taken to improve the 
transport facilities, the country will continue to suffer 
from an avoidable loss of coal. 


Coal Washing Plant. 


It is reported that Messrs. Guest, Keen and 
Nettlefold, Limited, have placed a contract with the 
Rhondda Engineering Company, Limited, for the installa- 
tion of a large washery at the Cwmbran Collieries, Mon 
mouthsbire. This washery, which will be the largest of 
its kind in the district, will be of a new type patented by 
Mr. J. M. Draper, and manufactured by Messrs. Shepherd, 
Limited, at their Bridgend Works. Its erection is to 
commence at once. 


« 


Current Business. 


Operations on the coal market have been quiet 
and the conditions generally have been rather featureless 
Fortunately, tonnage arrivals over last week-end were 
fairly satisfactory, and put collieries in a rather better 
— than was the case last week. While large coals 

ve been in very steady demand, and shipments have 
been fairly brisk, the pressure of tonnage has not been so 
marked as to bring any material relief to those collieries 
burdened with excessive stocks of inferior small coals. 
A better inquiry for nuts, beans and peas has been seen, 
but duff has ruled weak. The requirements for home 
needs are heavy, and the demand is insistent. House and 
gas coals have been inadequate to meet the inquiry. The 
Chief trouble, so far as the collieries are concerned, is the 
detention of their wagons. Bunker smalls and coking 
qualities are comparatively steady, but inferior types are 
very excessive in quantity. The coke market is very 
quiet, as licences for shipment are so restricted owing to 
the home demands for this commodity. Patent fuel 
works are fully booked up, while pitwood is in good supply, 
and the call for it on the part of collieries is quiet, but it 
is expected that, with the approach of the winter months, 
home grown supplies will be curtailed. 


LATER. 


The coal trade shows no material change. Tonnage is 
fairly good, and although not equal to establishing the 
trade on a firm basis, still the supplies of steamers are 
sufficient to keep collieries going, and good work is being 
done at the docks. Vessels are being turned round 
rapidly, and, as so frequently happens, loading operations 
are more active than when congestion prevails, and there 
is abnormal pressure. Large and through coals are very 
steady, but smalls are variable. Superior steam qualities 
and coking descriptions are moving off well, but there is 
no improvement in dry smalls. 


Schedule Prices (Fixed for Allies, Minima for Neutrals). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 
36s.; best Eastern Vall-ys, 36s.; seconds, Eastern Valleys, 
35s. Bituminous coal: Best households, 40s.; good 
households, 37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 
33s.; No. 2 Rhondda large, 34s.; through, 29s. and 30s. 6d.; 
smalls, 24s. and 26s.; best washed nuts, 37s.; seconds, 
35s. 6d.; best washed peas, 34s. 6d.; seconds, 33s. 6d.; 
patent fuel, 37s. (6d. extra for France and Italy) ; coke, 
54s. 6d.; pitwood, ex ship, 65s, 
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Newport. 


Monmouthshire collieries have been fairly busy, 
but supplies of tonnage in the early part of the week were 
searcely up to expectations, and there was a fair amount 
of free coal on the market available for prompt shipment. 
The position, however, was expected to improve. Large 
coals are relatively better placed than smalls. Schedule 
prices :—Steam coal : Best Newport Black Vein large, 37s.; 
Western Valleys, 36s.; best Eastern Valleys, 36s.; other 
sorts, 35s.; steam smalls, 25s. to 27s. Bituminous coals : 
Best house, 40s.; seconds, 37s. 9d.; patent fuel, 37s.; pit- 
wood, ex-ship, 65s. 


Swansea. 


Tonnage arrivals proved disappointing last 
week-end, and as a consequence coals of several grades 
were more than adequate to meet current demands for 
early shipment, and the tone has ruled very irregular. 
Best qualities of anthracite were steady, but second grades 
were fairly plentiful. Machine made descriptions are 
unchanged, and cobbles maintain their recently improved 
tone. Bituminous coals are moving off fairly well, but 
steam coals have been quiet, the insufficiency of tonnage 
being responsible for loss of working time at some collieries. 
Schedule prices :—Anthracite : Best breaking large, 37s.; 
second breaking large, 36s.; third breaking large, 34s. 6d.; 
Red Vein large, 34s. 6d.; machine made cobbles, 46s. to 
*49s. 6d.; French nuts, 46s. to 49s. 6d.; stove nuts, 46s. to 
49s. 6d.; beans, 40s. to 42s.; machine made large peas, 27s.; 
rubbly culm, 18s. and 20s.; duff, 13s. 6d. and 15s. 6d. 
Steam coal : Best large, 37s.; seconds, 34s.; bunkers, 29s. 
and 30s. 6d.; smalls, 24s. and 26s. Bituminous coal : 
Through and through, 34s.; smalls, 3ls.; patent fuel, 37s. 


Tin-plates. 

Orders for tin-plates are fairly numerous, but 
manufacturers are unable to accept them, owing to the 
labour shortage. As compared with pre-war times, only 
half the number of'mills are working. The tone of the 
market is very firm. Quotations :—I.C. 20 x 14 x 112 
sheets, 32s. 4$d.; block tin, £334 per ton cash and for three 
months. Copper, £122 per ton cash and for three months. 
Lead : Spanish, £29 10s. per ton. 








POWER AND WEIGHT OF AMERICAN AERO- 
PLANE ENGINES. 


Tue Wright Brothers’ engine used in the first man- 
carrying aeroplane flights in America ih December, 1903, 
developed 12 H.P., and weighed 152 lb., or 12.7 1b. per H.P. 
In 1910, the average power of aeronautic engines had 
increased to 54 H.P., and the weight had decreased to 
5.7lb. perH.P. In 1917, the average power had increased 
to 243 H.P., while the weight had dropped to 2.8 lb. 
per H.P. In March, 1918, the newly-designed Liberty 
engine developed 432 H.P. for a weight of 808 Ib., or 
1.86 lb. per H.P. This power is developed by 
a 12-cylinder engine running at 1800 revolutions per 
minute. The average consumption of fuel was about 
0.8 lb. per H.P. in 1903. This was reduced to 0.65 Ib. 
in 1914, since which it has dropped to 0.55lb. in 1918. 
Toe Liberty engine of March, 1918, had a consump- 
tion of 0.50lb. In 1917, the Liberty engine was 65 
per cent. more powerful, with 28 per cent. less weight 
per horse-power than the average of other aeronautic 
engines of that year. The Langley-Manley engine of 1901 
was nine years ahead of its time in power development, 
and 16 years ahead of its time in its weight per horse-power. 
Tnis fact is shown by the following table, which has been 
prepared by the United States Advisory Committee on 
Aeronautics. It is a proof of the really marvellous 
character of Professor Langley’s early machine, and of the 
astonishing latter-day improvement in aeronautic engines. 


Power and Weiq't cf Aerona:.tie Envines. 




















Weight 
Year. |Horse-|Weight per 

power. horse- 

power. 
Lb. Lb. 
Langley-Manley.. .. .. «. «-| 1901 52 151 2.9 
Wright Brothers’ original.. .. ..| 1903 12 152 12.7 
ve * improved .. ..| 1904 16 180 11.4 
i‘ td improved .. ..| 1905; 19 180 9.5 
eet’ re-designed .. ..| 1908 | 35 182 | 5.5 
cae a of engines on market .-| 1910 54 309 5.7 
Wolseley engine... .. .. .. ..| 1913 | 147 720 4.9 
Average of engines on market.. ..| 1914 | 112 437 3.9 
a Fi -- «| 1915 | 183 512 3.8 
ni 4 4 1916 | 185 570 3.1 
pa pas on 1917 | 243 693 2.8 
Liberty engine, 12-cylinder 1917 | 400 801 2.0 





The following record of the design of the Liberty engine, 
which was made in 1917 especially for American aircraft, 
is from a statement issued by the United States War 
Department. Drawings cannot be made public at this 
time. 

In this 12-cylinder engine, the cylinder dimensions are 
5in. bore and 7in. stroke. The cylinder design was based 
on that of the Rolls-Royce (English), Lorraine-Dietrich 
(French), Isotta-Fraschini (Italian), and Mereédés 
(German), as used before and during the war. The cylinders 
are made with steel inner shells surrounded by pressed 
steel jackets. The Packard had by long experimenting 
developed a method of applying these jackets. The valve 
cages are drop forgings welded into the cylinder head. 
The principal departure from European practice is in the 
location of the holding-down flange, which is several inches 
above the mouth of the cylinder. A unique method of 
manufacture perfected by the Ford Company gives a daily 
output of about 1700 cylinder forgings. Tne cam shaft 
and valve mechanism above the cylinder heads is based 
on the Mercédés design, but improved with the Packard 
plan for automatic lubrication without wasting oil. The 
cam shaft drive was copied practically from the Hall-Scott 
engine, which drive is used in the Hispano-Suiza, Mercédés 
and other engines. 





The included angle between the cylinders is 45 deg., 








‘ Oor. 18, 1919 © 
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while in all other existing 12-cylinder engines it is 60 4, 
This new feature was adopted for the purpose of bringing 
each row of cylinders more nearly vertical and clean 
together, in order to save width’ and head resistance 
The narrow angle results in greater strength of the crank 
ease, while the vibration is reduced. The pistons are of the 
Hall-Scott design. Forked or straddle-type connecting. 
rods are used, as in the De Dion (French) and Cadillac 
(American) ‘engines. The crank shaft design follows 
standard 12-cylinder practice, except as to oiling. The 
crank case also follows standard practice, but the 15 de 
angle and the location of the flanges on the cylinders 
permit of an exceptionally strong box section. 

The lubricating system as first used followed the 
German practice of using one pump to keep the crank case 
empty—delivering into an outside reservoir, and ~maller 
pump to force oil under pressure to the main crank shaft 
bearing. The overflow in the main bearings was «lloweq 
to travel out of the face of the crank cheeks to a Scupper 
which collected this excess for use in lubricating the 
crank pin. The present system is a modification of the 
above, in that the oil, while under pressure, is fed not only 
to the main bearings, but through holes inside the crank 
cheeks to the crank pins, instead of lubricating these ping 
by means of scuppers. 

The water pump is of the Packard type. A special 
design of the Zenith carburetter was developed. A Deleo 
(American) ignition system is used, but is of special design 
to save weight and to meet the special conditions incident 
to firing twelve cylinders at an included angle of 45 deg, 
The propeller hub is of the Hall-Scott type. 

The idea of developing the Liberty aircraft engine with 
four, six, eight and twelve cylinders, originated in May, 
1917, during a conference with representatives of the 
British and French missions. Sketches were submitted to 
the Aircraft Production Board, and the Joint Army and 
Navy Technical Board, on June 4th. The first sample 
engine was an eight-cylinder type delivered on July 3rd. 
The eight-cylinder type was never manufactured, however, 
as advices from France indicated such demands for ip. 
creased power that such an engine would be obsolete 
before it could be produced. 

All energy was then concentrated on the 12-cylinder 
design, and one of the experimental engines passed the 
50-hour test on August 25th, 1917. The official report on 
this test stated as follows :—“* The fundamental construc. 
tion is such that very satisfactory service with a long life 
and high order of efficiency will be given by this power 
plant, and the design has passed from the experimental 
state into the field of proven engines.” 

After the preliminary drawings had been made, they 
were submitted to the critical examination of engineers 
from the leading engine builders, and many of their 
suggestions were incorporated in the final design. At the 
same time, experts in engine and machine production were 
consulted in regard to methods for facilitating and 
expediting the manufacture of the new engines. For this 
advisory work there was an engine committee organised 
informally, and consisting of the engineers and production 
managers of the Packard, Cadillac, Ford, Lincoln, Marmon 
and Trego automobile companies. The final development 
of the Liberty aeronautic engine is largely due to the work 
and skill of the men on this committee. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tae Institution or Gas Enotneers.—lInstitution of Civil 
Engineers, Great George-street, Westminster, S.W. 1. Special 
general meeting. (1) Preliminary Report of the Gas Investi- 
gation Committee, 7 Mr. James W. Wood. (2) “ Un- 
accounted for Gas,” by Mr. B. R..Parkinson. (3) ‘* The Corro- 
sion of Metefs,” by Mr. J. G. Taplay. (4) “* The Corrosive 
Action of Flue Dust on Fire Bricks,”” by Mr. Walter Emery and 
Dr. A. Scott. 10.30 a.m. 

Tue Ceramic Society: Rerractory Martertats Section.— 
Technical College, Swansea. ‘‘ Notes on the Distribution of 
Refractory Materials in South Wales,” by Mr. J. Allen Howe: 
** Magnesite as Raw Material,” by Mr. T. Crook ; “* Silica Brick 
Manufacture,” by Mr. G. W. Mottram; ‘‘ Corrosive Action of 
Flue Dusts on Firebricks,” by Dr. J. W. Mellor and Mr. W. 
Emery; “ Zirconia: Its Occurrence and Application,” by Mr. 
H. C. Meyer; “ Refractories in the Zinc Industry,” by Mr. J. A. 
Audley, B.Sc. 10 a.m. 

West or Scortanp Iron anv Street InstitutTe.—Society’s 
Room, No. 24, Royal Technical College, George-street, Glasgow. 
Paper, “The Use of Iron Portland Cement in Reinforced 
Concrete,” by Mr. E. H. Lewis. 7 p.m. 

Tue Roya Santrary Instrsute.—Visit to Messrs. Pilking- 
ton’s Tile and Pottery yang roe Factory, Clifton Junction, 
Manchester. Train leaves Victoria Station, Manchester, at 
2.20 p.m. Meeting at College of Technology, Manchester, 
6.30 p.m. Discussion on ‘* Welfare Work in Factories and 
Workshops,” to be opened by Proiessor J. Radcliffe, M.Sc. 


InsTITUTION oF MecHanicaL EnGiNEERS.—Hall of the Insti- 
tution of Civil Engineers. Papers to be read and discussed : “A 
Law Governing the Resistance to Penetration of Metals when 
Tested by Impact with 10 mm. Steel Ball ; and A New Hardness 
Scale in Ae Units,”’ by Professor C. A. Edwards, D.Sc., and 
F. W. Willis, B.Sc. ; “‘ The Value of the Indentation Method in 
the Determination of Hardness,”’ by Mr. R. G. C. Batson ; ‘‘ The 
Ludwik Hardness Test,” by Mr. W. Cawthorne Unwin. 6 p.m. 


SATURDAY, OCTOBER 19ra. 

KEIGHLEY AssocraTION oF ENGINEERS.—Kiosk Cafe, North- 
street, Keighley. Lecture, ‘‘ Some Working Principles of 
Electrical Machinery,” by Mr. Thos. Carter. 7 p.m. 

TUESDAY, OCTOBER 22np. 

Tue InpusrrIaAt Reconstruction Councit.—Hall of the 
Institute of Journalists, 2 and 4, Tudor-street, E.C. 4. Confers 
ference on Women in Industry. Subject introduced by Miss 
Lilian Dawson. 6 p.m. 

WEDNESDAY, OCTOBER 30ru. 


InpvstTriaL Leacur.—Connaught Rooms, Great Queens 
street, Kingsway, W.C. 2. Annual general meeting. 5.45 p.m. 
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TRACTOR FOR MILITARY LIGHT RAILWAYS 


BUILT AT THE CREWE WORKS OF THE LONDON AND NORTH-WESTERN RAILWAY COMPANY 





THE TRACTOR CONVERTED FOR USE ON RAILWAYS 








THE CREWE TRACTOR FOR MILITARY LIGHT 
RAILWAYS. 


TuE subject of the illustrations on this page is a tractor 
for military purposes of which many have been turned out 
by the London and North-Western Railway Works. It 
will be seen from the two views that by the use of a few 
appliances an ordinary motor car chassis is quickly 
converted into a rail tractor. It will furthermore be 
observed that all the parts necessary for the conversion 
are carried by the car itself, so that it may run up to the 
rails on its own wheels, and there be converted into a 
locomotive. 

The essential parts are the frame members, the rail 
wheels, and the transmission gear. The frames are of 
channel section 5/ssin. high tensile steel plate, shaped 
under a hydraulic flanging press, joined at each end by 
a buffer beam fitted with a spring central buffer and a 
cross beam at the centre of two channel sections. The 
buffers have a link and pin coupling. 

When the motor car is to be converted for use as a 
tractor, both wheels are taken off the rear®axle and 
replaced by sprocket wheels, with eighteen teeth each 
which drive, by means of a Hans Renold 1}in. bush roller 
chain, on to sprocket wheels, with twenty-four teeth, on 
the rear axle of the tractor. Onthis rear axle is another 
sprocket wheel with twenty-four teeth, which is coupled, 
by means of a similar chain, to a corresponding wheel on 
the front axle of the tractor. ; 

The motor car chassis is mounted on this tractor frame, 
the front axle being secured by U bolts, as seen in the 
upper view, and the rear axle by clips. The latter axle 
passes through an opening in the sides of the frame, which 
18 made oval to allow for horizontal adjustment of the 
chains. Inside the opening a steel housing is inserted, 
which carries an inner and an outer roller bearing. The 
four wheels of the tractor are of drop forged steel, turned 
on the tread to the correct gauge and bored to be a driving 
fit on the axle. The driving gear on the rear axle is 
protected by the shield seen in the illustrations, and in 
front of this is a driving board carried on brackets. The 
motor car transverse axle springs are retained and 
teim/orced by two spiral springs fixed in a vertical position 








THE TRACTOR AS USED™ FOR ROAD WORK 


between the rear buffer beam of the tractor and the 
underside of the wooden body of the motor car. The 
driving™mechanism is, of course, the same whether the 
machine is used as a motor car or asa tractor. There are 
powerful band brakes on the driving axle of the tractor, 
in addition to the motor car brakes, each of which applied 
by a separate lever. The tractor mechanism is efficiently 
lubricated with solidified grease fed through a spring lock 
cap grease cup. pee 

The gauge of the tractor is 60cm. The length, over all, 
is 10ft. 4}in., and the width 3ft. 2°/,,in. The depth of the 
framing at the deepest part—where the rear axle passes 
through—is 7in., and it tapers to a depth of 5in. at the 
rear end, and 3in. at the front end. When on the rail 
the weight on the front axle is 11 cwt. 1 q. 26 lb., and on 
the rear axle-10 cwt. 0 q. 12 Ib.; total 21 cwt. 2 q. 10 Ib. 
When on the road and carrying all the tackle for conversion 
—as seen in one of the illustrations—the weight on the 
front axle is 8 cwt. 0 q. 19 lb., and on the rear axle 
15 ewt. 2 q. 19 lb.; total 23 ewt. 3 q. 10 Ib. 

The engines are of a Treasury rating of 25 horse-power. 
They are tested on a special trial ground at Crewe, which 
has @ maximum gradient of 1 in 20, and a curvature of 
30 metres radius, and the tractor must stop and start 
again, with a load of 5 tons, on the 1 in 20 gradient. The 
tractor will haul a load of 5 tons at fifteen miles per 
hour. It takes about one hour to convert a motor car 
into a tractor or vice versé. 

To enable a tractor to be turned round so as to avoid 
running on back gear, a self-contained turntable is 
provided. It comprises a square-headed screw working 
in a nut placed between the two channel sections of the 
cross beam, and operated by a double pawl ratchet and 
lever. The car carries a built-up beam, which is placed 
between the rails, the end resting on the rails. In the 
centre of this beam is a cup into which the end of the screw 
enters, and as the ratchet is worked, the car rises until the 
flanges of the wheels are-clear of the rails. The car is 
then turned and lowered again by operating the ratchet 
in the opposite direction. Two men can raise, turn and 
lower a car in three minutes, 

We are indebted to Mr. C. J. Bowen Cooke, the railway 








an opportunity of seeing the tractors under constructioa 
and test. About 150 have been supplied. 








A PARAFFIN VAPORISER. 


Wirx a view to make possible the use of petroleum 
for its motor ploughs, the Martin’s Cultivator Company, 
Limited, of Stamford, has designed a simple form of 
vaporiser, which appears to give quite satisfactory 
results. It is illustrated in the accompanying figure. 
This vaporiser is placed directly on top of the Zenith 
carburetter and between it and the engine. It is heated 
by the exhaust gases. A pipe from the carburetter 
leads, by branches, to two tanks, one containing petrol, 
the other paraffin. The former is used until the exhaust 











Swain Sc 


“THe ENGINcER” 
PARAFFIN VAPORISER 


has made the outside shell of the vaporiser too hot. to 
touch; it is then turned off and paraffin is turned on. 
The paraffin thus passes through the carburetter, where 
it is partially atomised and partially vaporised by the 
hot air supply, the air being heated by the exhaust. 
The vapour then enters the vertical tube in the vaporiser, 
and vaporisation is completed against the walls of the 
internal chamber. The gas thus formed passes out through 
a side aperture to the inlet manifold of the engine. This 


company’s chief mechanical engineer, for the photographs | simple device is now being fitted to all the ploughs turned 
from which our engravings have been prepared, and for ' out_by the company. 


Some wana 
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FORMULA FOR CALCULATING THE TENACITY 
OF BASIC STEEL.* 


By ANDREW McWILLIAM, D.Met.,.A.R.S.M. (Metallurgical 
Inspector, Government of India, Indian Munitions Board), 


For many years before coming to India, the author was mildly 
interested in formule for calculating the tensile strength of 
steels of known composition and normal treatment, but found 
therh all unsatisfactory for use on the very varied series and 
high range of tempers made at the University of Sheffield, as 
well as on the general line of those produced commercially in 
steel works in Sheffield. 

On coming to India, he felt the desirability, in connection with 
the work of inspection, of obtaining a formula which would give 
reasonably correct results within the range of the British Stan- 
dard Specifications for structural steels, that is, 28 to 32 tons per 
square inch maximum—since altered to 28 to 33 tons—and this 
was fairly easily accomplished. When steels much above the 
British Standard in tenacity came to be required in Sakchi, the 
empirical formula broke down, and a strenuous endeavour was 
made to obtain one on a rational basis. It was felt that by 
closely estimating the tenacity of pure iron and the effects of the 
various elements present, and of their influences op one another, 
it’should be possible to evolve a formula that would agree with 
the tensile strength obtained on the testing machire within about 
1 ton for steels within the limits of thc Briti-h Standard Specifica- 
tion for structural steels, and within about 2 tons for tempers 
above, say, 40 tons per square inch. Assuming results for the 
various elements that were fairly well established for the lowest 
tempers, and deducting the totals from tests of very mild 
material, the strength of absolutely pure iron was estimated to 
be about 38,000 Ib., or 17 tons per square inch. 

In all the calculations that follow, the sections of the steel 
bars are assumed to be of the order of lin. round, or other sizes 
that would not differ much from these in tenacity, ard the 
condition of the materials to correspond with that represented 
by the term “ normalised.”’ In stating the effect of any element 
of the tenacity of the steel, the unit of the element will be taken 
at 0.01 per cent. : 

It seemed to be fairly generally recognised that phosphorus 
adds about 1000 lb. per unit, and this effect was accepted in the 
preliminary series of calculations, which pointed to the figure 
100 lb. as being nearest to the effect of manganese in the lower 
tempers. The silicon in the steels was so low that it could be 
ignored, but afterwards was estimated to be about 120 lb., and 
as sulphur is generally considered, and from the mode of its 
occurrence in the steel would be expected to have very little 
effect on the tenacity, its influence was ignored. especially as the 
sulphur in the steels was generally below 0.03 per cent. 

In a series of carefully tested steels of from 20 to 26 per cent. 
carbon, this left the influence of the carbon at about 800 Ib. per 
unit, so the first attempted rational formula for steels within 
the older British Standard of 28 to 32 ton’ was :-— 

Maximum load in Ib. per square inch of original section = 

38,000 + 800 C + 100 Mn + 1000P. 

When basic steels were made of from 33 to 50 or 60 tons pe 

square inch the formula was tried, and found, as with others, tor 
fail. The problem of obtaining the separate effects of the added 
elements is a most complicated one, and is made still more 
difficult by the fact that results obtained in works practice on 
the testing machine, even when the test piece itself is analysed, 
vary more than the differences that one would care to allow 
between the general results of the calculations from the composi- 
tions and those obtained by testing. This being so, the only way 
seemed to be to calculate hundreds of tests, so as to eliminate 
so far as possible the effect of the variations in the test results, 
It is almost impossible to be certain, owing to these variations, 
that the correct value has been assigned to each of the elements 
present, especially considering the different effects of the 
elements in the presence of one another; but one comforting 
result of the hundreds of calculations made is that the elements 
seem to preserve their individual effects much more strongly 
than might have been supposed. 

In searching for a reason why the formula that gave correct 
results round 0.2 per cent. earbon gave results much too low at, 
say, 0.5 per cent. carbon, it was thought that as the carbon 
would be present in the form of pearlite to which the added 
strength wes due, the more peerlite present the greater effoct 
the carbon would have per unit or the tenacity of the mass, and 
that as the manganese influenced the nature of the pearlite its 
influence would increase with inereasing proportions ci peariite. 
Another long series of calculations was then made on the ordinary 
results obtained day by day, supplemented by as many as 
possible from our records, with the result that the effect on 
tenacity per anit of carbon present was shown to increase with 
the amount. present, and that the same appeared to be the case 
for manganese. The figures obtained were at 0.2 per cent. 
carbon about 800 Ib. per unit of carbor, rising apparently quite 
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regularly to somewhere about 1000 Ib. at 0.7 per cent. carbon, 

although the upper figure is not so reliable as the lower, owing to 

the very much smaller number of tests on which it has been 

The manganese in the same range seemed to vary in 

effect from about 100 tb. at 0.2 per cent. carbon to 200 Ib. at 

09.7 per cent. carbon. These are shown graphicaily in Fig. 1. 

Later from published and other records, the silicon used was 
estimated to add about 120 Ib. per unit, so the formula is now 
M.L. = 38,000 +-[800 + 4(C - 20)]C + 120Si +[100 + 

2(C — 20)}] Mn + 1000 P. 
M.L. representing the maximum load in Ib. per square inch of 
original section. This formula has stood the test of trial wonder- 
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fully well. ~ Even with the higher silicon shell steels it has given 
good results. 

On reading Dr. Stead’s paper of September, 1916,+ it was 
decided to extend these results and put the matter in shape for 
@ paper to the Tnstitute, in the hope that the formula would be 
tested by many of the members, criticised in detail, and that 
ultimately, if found defective to any marked degree, a new one 
would be obtained that would apportion the correct effect to 
each element. One’s own steels are apt to run in lines, and do 
not show the defects in a formula which might be obtained 
when many makers and experimenters test it on their results. 
To simplify the calculations a table is appended giving the effect 
by the formula of each amount of carbon from 0.10 to 0.75 per 
cent., allewing extrapolation frem 0.2 to 0.1, and from 0.7 to 
0.75. There seems little doubt that not far above 0.75 per cent. 
the value per unit of carbon begins to decrease. So far the 
formula had sufficed for our own needs, but in preparing the 
material for publication it was felt that it should be tested on 
reliable published results. 

Turning first to Arnold’s classical carbon series of pure 
crucible steels, it was found that for his steels within the range, 
namely, No, 1 with 0.08 per cent., No. 1} with 0.21 per cent., 


TABLE T.— Effect of Carbon from 0.1 to 0.75 per cent. on the Tenacity of 
Basie Steel. The Tenacity of Pure Iron beiny taken at 38,000 ib. or 
17 tons. ; 





Lb. |Tons 

















Carbon Lb. | Tons Carbon Lb. | Tons |Carbon} 1] 
per per per per per per per per | per 
cent. sq. in. |sq.in. cent. sq. in. | sq.in.| cent. | sq. in. |sq. in. 
0.10 | 7,600; 3.4 0.32 27,036 | 12.1 0.54 | 50,544 | 22.6 
0.11 8,404 3.8 0.33 28,016 | 12.6 | 0.55 [51,700 | 28.1 
0.12) 9,216/ 4.1) 0.34 | 29,004 | 13.0 | 0.56 | 52,5 23.6 
0.13 10,0386; 4.5 0.35 30,100 | 13.4 | 0.57 24.1 
0.14 10, | 4.9) 0.36 31,104; 13.9 | 0.58 24.7 
0.15 11,700) 5.2) 0.87 32,116) 14.3 0.59 25.2 
0:16 12,544) 5.6 0.38 33,136 | 14.8 | 0.60 7 
0.17 13,396, 6.0 0.39 34,164/ 15.3 | 0.61 3 
0.18 14,256) 6.4) 0.40 35,200] 15.7 | 0.62 8 
0.19 15,124 6.8 0.41 36,244 | 16.2 | 0:63 2 3 
0.20 16. 7.1 ©O.42 37,296 | 16.7 | 0.64 ¥ 9 
0.21 16, 7.5 0.43 38,356) 17.1 0.65 3,7 4 
0.22 17,776 7.9 | 0.44 39,424 | 17.6 | 0.66 | 64.944 9.0 
0.23 18,676 8.3 0.45 40,500/| 18.1 | 0.67 | 66,196 9.6 
0.24 19,584 8.7 0.46 41,584) 18.6) 0. 67,4 ry 
0.25 20,500 2 0.47 42,676 19.1 | 0.69 | 68,724 Be 
0.26 21,424 9.6 0.48 43,776) 19.5 | 0.70 | 70,000 3 
0.27 22,356 10.0 0.49 44,884 | 20.0 | 0.71-| 71,284 8 
0.28% 23,296 10.4 0.50 46,000 | 20.5 | 0.72 | 72,5 2.4 
0.29 24,244 10.8 0.51 47,124 | 21.0 | 0.73 | 73,87 3.0 
0.30 25,200 11.3 0.52 48,256 | 21.5 | 0.74 | 75,184 | 33.6 
0.31 26,164 11.7 0.53 49,396 | 22.1 | 0.75 | 76,500 | 34.2 














No..2 with 0.38 per cent., No. 3 with 0.59 per cent. carbon, the 
formula gave for 


No. 1, 20.8 tons compared with 21.39 tons, or 47,914 Ib. by test. 
25.3 6,874 
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These results are in fairly close agreement, unless for No. 2. 
It is noted that between 1] and 1} the carbon adds 689 Ib. per 
unit to the tenacity, between 1} and 2, 600Ib., between 2 and 3, 
1374 lb.; or, again, 1 to 1}, 689 Ib.; 1 to 2, 6381b.; 1 to 3, 941 Ib.; 
or, allowing for the slight differences with other elements present, 
from | to 14, 648 lb.; 1} to 2,596 Ib.; 2to 3, 1329 1b.; or 1 to 1}, 
648 Ib.; 1 to 2, 618 lb.; 1 to 3, 916lb. Tt is interesting to note 
that, according to these calculations, the tenacity of pure pearlite 
and normalised would be almost exactly 51 tons per square inch, 
as given by eliminating the calculated effects of the impurities 

resent. 

The author's results were obtained by trial and error by 
calculation on each day’s work, and he had not thought of 
comparing the results with Arnold’s series during the trials. 
Since the attempt to get a formula on a rational basis began 
the same constant of 38,000 Ib. or 17 tons for the iron has been 
used. The first formula of 800 C + 100 Mn + 1000 P served 
well until we began to make and test steels above about 0.4 
carbon, and then it was found that results near enough to the 
test results could not be obtained by the formula, but were’ 
given by raising the carbon figure to 900 and the manganese 
figure to 150. Then ahove about carbon 0.6 per cent., it was 
found necessary to raise these figures again to 1000 and 200 
respectively. As no sign of an abrupt change was detected, it 
wa~ then decided to take the even change from 500 C at 0.2 to 
1000 C at 0.7, as already stated. 

In Fig. 2 these results are plotted for comparison. The full 
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line shows Arnold’s carbon series normalised, the dotted line 
representing the same series with the total values for the small 
quantities of impurities present eliminated. The curved line 
shows the carbon values as obtained by a long series of trial and 
error calculations on ordinary commercial steels, the composition 
of the test pieces used, in cases of special interest for the curve, 
being checked by analyses of the test pieces. 

One point to be determined is whether in the commercial steels 
there is a sudden change in the value of the carbon between 0.38 
and 0.59—a region containing the half pearlite, half ferrite steels, 
or whether the effect of the carbon is represented by a smooth 
curve. The author’s calculations so far indicate a smooth curve 
between 0.2 and 0.7 per cent. carbon, although the method is 
not so apt to detect a sudden change of direction in the curve as 
the direct method of experiment. 

In connection with any effect of phosphorus one instinctively 
turns to Stead’s results, and taking his well-known series of three 
with 0.041, 0.302, 0.509 per cent. phosphorus, it was found that, 
allowing for the effects of the other elements present, the 
phosphorus in the 0.041 sample was represented by 880 Ib., in 
the 0.302 by 620, and in the 0.509 by 550 lb., whilst in Arnold’s 
1.37 per cent. phosphorus steel the phosphorus only added about 
150 lb, per unit to the tenacity. At first sight, these results do 
not seem to lend much countenance to the estimate of 1000 Ib. 


t “Influence of some Elements on the Mechanical Properties of 








Steel,”’ Journal of the Iron and Steel Institute, 1916, No. Tl. 











Oct. 18, 1918 


— 


per unit of phosphorus for steels containing up to 0.03 per cent 
phosphorus; but on plotting them as a curve, they are 4 
distinctly to support the view and to point to the correctness of 
the usual estimate of the value of phosphorus, which, although 
it has been taken in all these steels at 1000, may be 900 for those 
containing 0.03 to 0.06 percent. The value of silicon has heen 
gathered from published results, such as Baker’s. For Arnolq’, 
silicon steel the formula gives 31.6 tons, compared with 3],7 
tons by test. 

The author would like his friends, whilst critically €Xcmining 
each part of the formula, to pay particular attention to the 
manganese, as there most of the differences in opinion -e¢em to 
be with reference to this element. As we are attempting to 
obtain general agreement in a series of, ray, a day’s work within 
1 ton up to 33 tons, with only an occasional member of the serieg 
beyond, and within 2 tons for higher tempers, and 0.03 per cent, 
carbon represents over ] ton in tenacity, it is not much us; taking 
special notice of divergencies unless the test piece is analy:ed, gs 
distinct from the ladle sample. In Arnold’s 1.29 per cent, 
manganese steel the manganese adds 150 Ib. per unit to the 
tenacity. 

It is interesting to apply the formula to some of the pul lisheq 
lists of tests, so it has been applied to Harberd’s basic Bessemer 
and basic open-hearth steels, as shown in Tables IT. and 17. 
In the mean of experimental and collected results, as uming 
0.6 manganese and 0.5 phosphorus and silicon negligible, the 
carbon per cent. recommerded for 30 tons gives 30.8 hy the 
formula ; for 35 tons, 36.6; for 45 tons, 44.3; and for 50 tons, 
49.6. 

The agreement in the basic Bessemer series is quite good, the 
mean of the set by calculation being 33.8 and by test 34.). The 
mean of those between 0.2 and 0.7 is still nearer, being 38.6 by 








TABLE II.—Harbord’s Basie Bessemer Series. 



































Mark. As Heated Means of By Mn. p 
received. to 620°C. 2 and 3. formula. 
16 23.5 23.4 23.5 22.4 0.07 0.345 0.044 
17 27.5 27.7 27.6 25.3 0.09 0.475 0.082 
18 25.5 24.4 25.0 24.9 0.10 0.435 0.066 
19 26.5 25.2 25.9 25.6 0.11 0. 0.069 
20 28.8 28.8 28.8 27.0 0.12 0: 0.076 
21 31.5 29.8 30.7 30.7 0.22 0 0.074 
22 34.0 33.9 34.0 32.7 0.24 0 0.099 
23 36.0 33.9 35.0 35.5 0.30 0 0.076 
24 38.7 36.3 37.5 39.2 0.36 0 0.070 
25 39.5 37.8 38.7 39.9 0.378 O 0.068 
26 40.1 38.2 39.2 38.5 0.381 O 0.040 
27 41.5 41.2 41.4 40.0 0.38 0 0.065 
28 43.2 42.6 42.9 43.7 0.44 0 0.063 
29 48.0 46.4 47.2 47.0 | 0.503 | 0. 0.065 
Means 34.6 33.5 34.1 33.8 _ — 
TABIE Il1.—Harbord’s Basic Open-hearth Series. 
Mark. | As | Heated binalae of} By | Cc. | Mn. | P. 
jreceived.|to 620°C.) 2 and 3. | formula | } 
~ I } } I anal, 
| 24.2 24.4 25.1 | 0.12 | 0.40 | 0.051 
| 27.4 | 28.0 28.7 | 0.20 | 0.51 | 0.052 
|} 25.5 26.2 29.8 | 0.23 0.45 | 0.054 
; 36.3 87.1 39.2 | 0.35 | 0.853 | 0.077 
32.0 | 33.0 | 86.7 | 0.355 | 0.49 | 0.071 
| 82.1 | 38.3 | 36.9 | 0.36 | 0.90 | 0.018 
33.8 34.4 | 87.6 | 0.37 | .054 
35.2 35.8 | 36.7 | 0.368 040 
|' 35.5 | 36.8 | 89.1 | 0.42 ‘041 
| 36.3 | 87.5 | 40.7 | 0.43 058 
| 40.1 | 41.3 41.7 | 0.45 .060 
|} 42.6 | 43.3 45.2 | 0.502 064 
| 49.2 | 50.4 | 51.5 | 0.603 | “070 
| | | | ES 
| $4.7 5 37.6; -— _— 





| 35. 





calculation and 38.5 by test. The agreement in the basic open- 
hearth series is not so good, the means being 37.6 tons by 
calculation and 35.5 by test. It would not be feasible to give 
the many hundreds of tests on which the calculations have Leen 
made, but a few have been gathered at randem and are given 
in Table IV. 

Although the formula is intended for basic steel, it is worth 
applying it to acid steels to see the nature of the results. As an 
aid to inspection it has been helpful. Another of the cavees that 
led to the search for a formula was the possibility of being able 


TARLE 1V.—Indian Basie Open-hearth Steels, 














No. Section. | By test. By Si. Mn. P. 
formula. 
1! fin. rd. 23.5 23.5 | 0.13| — | 0.34 | 0.016 
2 | lin. rd. 26.4 25.8 | 0.14 | — | 0.53 | 0.033 
8 | fin. rd. 26.4 25.5 | 0.17] — | 0.45 | 0.011 
4 | lin. rd. 26.8 26.56 | 0.18} — | 0.53 | 0.021 
5 | 4 fin. f 27.5 28.1 0.21 oo 0.69 | 0.006 
6/10x 5b...) 28.2 28.0 |.0.22| — | 0.60 | 0.008 
7 | ipin. rd. 28.9 28.7 | 0.23| — | 0.57 | 0.016 
8 | ljin. sq. ..| 284 34.0 | 0.25} — | 0.69 | 0.022 
9 | fin.rd. 31.8 80.6 | 0.25 | — | 0.64 | 0.030 
10 | fin.rd. ..| 31.8 31.4 | 0.26] — | 0.56 | 0.047 
11| lin.rd. ..| 82.3 $1.6 0.27] — | 0.71 | 0.023 
12 | lin. sq. 29.1 29.3 0.28] — | 0.58 | 0.011 
13 n. sq. 32.2 32.4 0.29 ae 0.74 | 0.015 
14. 10 x 5b 34.4 34.1 0.30 _ 0.74 0.042 
15 in. rd. 82.9 82.5 | 0.31} — | 0.56 | 0.017 
16 10x 5b 35.3 35.6 | 0.32 | — | 0.82 | 0.046 
17. 32in. rd. 36.5 84.8 | 0.34 | 0.06 | 0.66 | 0.018 
18 lin. sq. 5.3 35.6 | 0.37) — | 0.66 | 0.010 
19 | lin. sq. 38.5 38.0 | 0.41) — | 0.66 | 0.015 
20 | Sin. rd. 6 39.4 | 0.42 | 0.07 | 0.72 | 0.021 
21° lin. sq. 37.6 38.9 | 9.44) — | 0.57 | 0.012 
22 Sin. rd 40.9 41.8 | 0.44 | 0.08 | 0.82 | 0.010 
23 Sin-rd. °./ 44.6 | 45.0 | 0.48 | 0.07 | 0.92 | 0.030 
24 {impor }| 48-1 | 47.4 | 0.58 | 0.04 | 0.80 | 0.054 
25 | 2in.sq. ..| 45.5 47.9 | 0.57) — | 0.73 | 0.019 
26 _ | 64.5 55.2 | 0.86 | 0.15 | 0.75 | 0.046 
27 | lin.oct. ..) 52.5 53.0 | 0.67 | 0.03 | 0.69 | 0.037 
28 fin.rd. ..| 54.0 bed ° | 0.019 
28 fin. a sd eee) eet 0.62 | 0.01 
29 fin. rde .. 59.2 68.2 | 0.78 | — | 0.67 | 0.020 
30 in. rd. bel . ! | | 0.050 
OG oc] Sa} | ¢1.0 | 0.78 | 9.08 | 0.80 | 0 


to distinguish between acid and basic steels by comparison of the 
test results with analyses of the test pieces, as now, with high 
silicon alloys, simple analysis can no longer distinguish between 
steels made by the two processes. The author’s Sheffield friends 
who long for a method that will enable the purchaser to know 
that he is getting acid steel, and our Middlesbrough friends, who 
are so proud of their basic steel that they would be shocked at 
any one mistaking it for acid, will be equally disappointed that in 


to be sufficient to be quite characteristic. 

In Table V. the results by the formula for basic steels on the 
acid Bessemer series of McWilliam and Barnes are shown, and 
for comparison those by the formula M.L. = 38,000 + 1000 C 
+ 200 Mn + 1000 P, which is the formula for basic steels as It 
stands at 0.7 percent. carbon. The tenacity of steel (a) at 0.10 
per cent. carbon agrees with the basic steel formula, steel (b) with 
0.27 per cent. carbon agrees with values for carbon and man- 
ganese of 900 and 150 Ib. respectively, and the steels from 0.29 





to 0.7 per cent. carbon agree fairly well with the formula in 
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TABLE V.—Acid Bessemer Serves of McWilliam and Rarnes, 


By [By 38,000| 














Means | 

Mark Asre-|Norma-| of 2 formula |+ 1000C.| C. Ma. | P. 
ceived. lised. | and 3. for basic + 200 Mn 

| steels. + 1000 P| | 
a |25.9 24.8/25.4| 25.5 | 29.1 | 0.10 0.56 | 0.06 
h | 35.8 34.3 | 85.1 | 33.1 87.8 | 0.27 | 0.68 | 0.06 
ec 40.9 40.8 | 40.9 35.3 40.8 | 0.29 | 0.92 | 0.06 
d 39.9 39.3 | 39.6 35.5 | 89.9 | 0.32 | 0.67 | 0.06 
e 46.6 48.1 | 47.4 42.3 47.3 | 0.44 | 0.90 | 0.06 
f | 62.2 62.3 | 52.3 46.8 50.2 | 0.50 | 0.92 | 0.06 
g 59.0, 59.4 | 59.2 58.9 58.9 | 0.70 | 0.90 | 0.06 
h | 64.25 65.4} 64.8 62.4 61.3 | 0.75 | 0.92 | 0.06 


column 6, whilst (b), the 0.75 per cent. carbon steel, would 
require 1100 lb. per unit of carbon in the formula to agree with 
the test result. 

In Table VI. are given Harbord’s acid open-hearth series. 
All these steels, excepting Nos. 36 and 39, are within reasonable 
limits of those obtained by the formula. The only other series 
of acid open-hearth steels on which similar calculations have 
been made show similar results between those obtained by test 
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and those by the formula for basic steels. There seems to be 
some real difference between the properties of even acid Bessemer 
and acid open-hearth steels of the same composition, as ordinarily 
determined, and still more between acid Bessemer and basic 
open-hearth steels, but not so much between acid open-hearth 
and basic open-hearth, the cause of which has not yet been 
satisfactorily explained. H. H. Campbell, whose researches on 
similar formule are so well known, remarks: t ‘* The results 
indicate that the metalloids have different quantitative effects 
upon acid and basic steels. Now, if acid steel does not follow 


TABLE VI.— Harbord’s Acid Open-hearth Series. 
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= | 
ov. | By | By 38,000 | 
Mirk. Asre- $e Means formula; + 1000C.| C. | Si. | Mn.| P. 
ceived. $3, of 2 forbasic) + 200 Mn | | 
m© and3. steels. | + 1000 P| 
30 | 25.5 25.4) 25.5 25.6 | a 10. 182/0.03/0.400.0.055 
31 | 26.2 26.8 26.5 26.1 ° | - 10.128/0.02'0.53 10.058 
32 30.3 30.2) 30.3 29.1 | — |0.183/0.04/0.71 0.052 
33 38.4 33.1 33.3 34.3 | — — |0.311/0.04/0.575/0.052 
$4.« 37.0 35.6 36.3 37.7 | aot }0.370/0.06/0 80 0.029 
35 | 43.6 41.7 42.7 41.1 | _- /0.436/0.04)0.71 0.041 
36 | 49.5 43.7/ 46.6 41.7 | 44.7 (0.45 |0.07/0.68 (0.038 
37 | 45.8 44.11 45.0 44.0 47.1  |0.50 |0.05)0,672)0.041 
38 | 50.4 47.9 49.2 49.0 | 50.8 (0.57 |0.05/0.71 |0.047 
39 60.8 56.4 58.6 54.7 55.2 |0.66 (0.05)0.70 0.055 
40 55.7 52.2) 54.0 54.9 | 54.6 [0.67 |0.07/0.60 |0.054 


the same law as basic steel, then they are not the same, and if 
they are not the same, it is possible that one is better than the 
other, a possibility that is vigorously denied by some people.” 


SuMMARY. 


On the publication of Dr. Stead’s paper in September, 1916, 
the author felt that as a contribution to the attempt to determine 
more and more closely the influence of each of the elements on 
steel it would be worth preparing for publication his own results 
which he had obtained as a help in his ordinary work as well as 
for their metallurgical interest. All these formule should have 
as their constant the strength of pure iron. The formula used 
at present for sections that would give results near to those 
obtained on lin. round bars normalised is given with a table of 
the effect of carbon between 0.1 and 0.75 for ease in calculation. 
The results of the application of the formula to certain series of 
steels are shown. 

A bibliography on the influence of some elements on the 
mechanical properties of steels was given by Dr. Stead in 
September, 1916. The papers by McWilliam and Barnes on 
Heat Treatment were given, excepting the one on ‘‘ A Heat 
Treatment Study of Bessemer Steels,’’ to which it is well that 
students should refer, as it shows what can be done with first- 
class English acid Bessemer steels, for comparison with results 
on more costly material. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Oxford-street, W.1. 
REGIMENTAL ORDER 
No. 43 by Lieut.-Col. C. B. Clay, V.D., Commanding 


Captain of the Week.—Captain E. G. Fleming. 

Next for Duty.—Captain W. Hynam. 

Sunday, October 20th.-Annual Musketry Course at Pirbright. 
Parade Waterloo Station 8.45 a.m. Drill order, with. rifles. 
Mid-day and tea rations to be carried. 

Monday, October 21st, to Saturday. October 26th.—Drills as usual. 

Sunday, October 27th—Commandant’s Parade, Waterloo 
Station, 8.45 a.m., for work at Esher. Drill order. Mid-day and 
tea rations to be carried. 

C. Hiaers, 


Captain R.E., Adjutant. 








¢ “Manufacture and Properties of Iron and Steel,” page 23. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, South ton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 
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INTERNAL COMBUSTION ENGINES. 


114,825 (3418 of 1918). February 26th, 1918.—IcnrTION 
Apparatus, Aktiengesellschaft Brown, Boveri et Cie., 
Baden, Switzerland. 

This is a high-voltage distributor for electric ignition apparatus 
with stationary windings, such as are used with motors having 
cylinders arranged V-fashion. A is the high-voltage supply 
terminal. This terminal branches off at. the plate G into two 

rallel branches leading to the current-supplying carbon 

Covahins B and C respectively, which slip over the distributor 

ring E. Each current-collecting carbon brush D, F is arranged 

as near as possible to its corresponding current-supplying brush. 


z 

© 
by 
@ 
nN 
a 


K 


SN 





















NSS AV 






LLLLLZ3 
y 
sue 


2 
¢ 


Y 


SILEL Dy 
—% 






Ny 7 


P 


OG SIELEESAM A 


ig 

















The corresponding pairs of current-supplying and current- 
collecting carbon brushes B, D and C, are temporarily 
connected respectively together by means of a conducting 
segment H, which is cast in the distributor ring E of insulating 
material. By this means the high voltage current is conveyed 
to the points of ignition by means of the branches which are 
conductively connected to the current-collecting carbon brushes 
and issue from the apertures J and K respectively. In the 
example shown, the corresponding current-supplying and 
current-collecting contacts are arranged around the periphery 
of the distributor ring.—September 12th, 1918. 


118,807 (5320 of 1918). March 26th, 1918.—Piston VALVE 
Gear FoR Four-cycLte Enoines, Achille Léon Frangois 
Wattel, 18, Avenue Henri Regnault, Sévres, Seine and Oise, 
France. 

In this invention a piston valve acts to allow the inlet of the 
mixture and the outlet of the spent gases to be effected, and the 
gear is designed so that the valve is relieved of all shocks 
resulting from contact with the cam. The arrangement is shown 
in Figs. 1 and 2. In the drawings A is the piston valve, and E 
the cam. The valve has grooves C, D, for causing the explosion 
chamber H to communicate with the inlet and exhaust ducts 
F G. In the inner wall of the valve cylinder is formed, in 
the same horizontal plane as the duct J issuing from the explosion 


N° 18,807 





Fig. 2: 


chamber toward the cylinder, an annular groove K, the ends of 
which issue into the duct J, so that when the piston valve 
assumes the position illustrated, the pressure or suction generated 
inside the explosion chamber is uniformly distributed around 
the circumference of the piston valve, thereby balancing it in a 
transverse direction. The cam remains constantly in touch 
+ with the roller, so that all shocks are obviated. The channel M 
enables the crank chamber N to be put into communication with 





and acts to establish a circulation of air between the crank 


» 





341 





chamber and the top of the valve chamber. A spring is provided 
to keep the valve roller P in contact with the cam.—September 
12th, 1918. 


DYNAMOS AND MOTORS. 


118,694 (13,425 of 1917). September 19th, 1917.—Sprexzp 
REGULATOR FoR Etecrric Morors, Henry Homan Jeficott, 

* Winterslow, Killiney, Co. Dublin. . 

The principal feature of this invention consists in the use of 
brushes bearing on a commutator and capable of continuous 
rotation thereon, the tator being co ted to the electric 
motor which is to drive a machine at a nearly constant speed, 
or to an electric generator which is to give a nearly constant 
frequency of supply to the motor. In one form the invention 
pet, weanas Aho an arrangement including an electric motor of 
special type supplied with direct current. A is the motor of 
special type. This motor has a stator B which is wound similarly 
to the armature of an ordinary direct current motor, the 
windings being connected to a commutator C. The rotor D 
is provided with field windings which receive direct current 
through slip rings. On the commutator C bear the brushes E 
which convey electric power to the stator, and the brushes are 
so mounted as to be capable of continuous rotation. To this end 
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the brushes are carried by a spider F, which also supports the 
slip rings G through which direct current is conveyed to the 
brushes. The speed of rotation of the rotor, the motor behaving 
as a synchronous motor, will correspond to that of the brushes E 
on the stator commutator. Accordingly, the spider carrying the 
brushes is driven at a.steady and determinate This may 
be effected by the expenditure of a relatively small amount of 
power, and for this purpose a small auxiliary synchronous 
motor may be employed, which is connected to the spider 
directly or through gearing, and of which the speed shall be 
preserved constant by the supply of a pulsating current of 
steady periodicity. This may be secured by supplying its stator 
from a direct current source which is interrupted in a regular 
manner by a vibrating contact maker K, electrically maintained, 
causing part of the circuit L alternately to dip into and be 
removed from a cup of mercury M. The rotor is provided with 
direct current supply through slip rings.— September 12th, 1918 


LIGHTING AND HEATING. 


118,739 (16,439 of 1917). November 9th, 1917.—T#E LicuTine 
or AEROpROMES, John Isaac Hill, 58, Burton-road, 
Kingston-on-Thames, Surrey, and others. 

The object of this invention is to provide a system of guiding 
and landing lights for aerodromes, whereby a descending pilot 
can estimate, by means of a guiding light and a circle of landing 
lights, at what height he is from the ground when desiring to 
come to the ground. The lights may be placed in glazed pits 
or may consist of complete units built up in sections and sunk 
in the ground. The arrangement is shown in Figs. 1 and 2, 
A being the circle of landing lights, and B the circle of guiding 
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lights. The top surfaces of the landing lights are inclined 
upwards towards the centre of the circle, the ground within the 
circle C being raised to the level of the top edge of the lights. 
The guiding lights are sunk into the ground, the top surface of 
the guiding light pits being level with the ground of the aero- 
drome. The outer circle of guiding lights BB is so provided 
that any light in it may be illuminated to show the direction of 
the wind from any point of the compass, and to direct the pilot 
in landing, and only one is illuminated for this purpose, a neutral 
colour being used. E and F are observation points, and M, F 
the gliding plane.— September 12th, 1918. 


GAS PRODUCERS. 


118,689 (13,049 of 1917). September 12th, 1917.—OpEN- 
HEARTH Gas PropuceRs, Dowson and Mason Gas Plant 
Company, Limited, Alma Works, Levenshulme, Manchester, 
and another. 

The object of this invention is to provide an improved con- 
struction of grate whereby the steam required for combustion 
is dried and superheated before entering the bed of fuel. The 
arrangement is shown in sectional elevation and plan in Figs. 1 
and 2. The producer has an annular and downwardly projecting 





the top of the valve chamber. This channel may have a valve O, | 


conical grate H above a fire-bar grate C, with the space between 
the two accessible to the atmosphere. The fire-bars are made 
hollow, so that the steam for the saturation of the air blast 
blows through the bars prior to entering the zone of combustion, 
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The space above the conical grate is surrounded by a fixed 
ring E ee for the admission of secondary air, and with 
d or sleeve to slide round the fixed ring to cover 


a thin metal 
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and uncover the holes. ‘The fire-bars are threaded on to steam 
pipes F, so that any one of the bars may be readily removed 
while the producer is in operation.— September 12th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


118,707 (14,123 of 1917). October Ist, 1917. Gate CHANGE 
Gearine, Charles Frederick Shanks, Union Ironworks, 
Johnstone, Renfrewshire. 

This is a selector device for controlling the movements of 
metal cutting machines having one or more selector elements 
movable in a gateway. At least one of these elements on 
endwise movement of the gateway is adapted to bring into 
engaging position a transmission element which remains engaged 
when the selector element is moved laterally within the gateway 
to initiate tr ission of a selected motion. The arrangement 
is shown in longitudinal section, transverse section, and plan here- 

with. There are provided two movable ‘selector elements A, B 

carried on telescopically movable shafts C, D, so that on endwise 

movement of the shaft D to the right, consequent on endwise 

movement of either element A or B, engagement is effected of a 
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transmission element E. Upon angular movement of the shaft D, 
while the element B is aligned with a gateway, the transmission 
element E is retained in engagement, and there is initiated 
transmission of one or other of a range of movements, according 
as the positive transmission element F or the friction transmission 
element Gis engaged, that is depending on the longitudinal 
position of the shaft D. Upon angular movement of the shaft C, 
while the selector A is aligned with a gateway, there is initiated 
transmission of one or other of the range of movements, accord- 
ing as the positive tr ission el t H, or the positive trans- 
J, is d. Collars K and L on the shaft C, 





mission el t gag 
and handles on the shafts C and D, limit the range of relative 
endwise travel of the selector elements. The positions into 
which the selector elements may be brought are indicated at 1, 2, 
3, 4, 5, 6, 7, 8, 9, in Fig. 3.—-September 12th, 1918. 





MEASURING AND TESTING INSTRUMENTS. 


115,627 (6466 of 1918). Apri! 16th, 1918.—Extecrricrry 
Meters, Landis and Gyr, A.-G., Zug, Switzerland. 

The invention deals with the construction of a dynamometric 
electricity meter intended especially for continuous currents. 
The_drawings show examples of the construction, Fig. 1 being a 
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up to and is enclosed by a stationary hood B, while the other 
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plate of the meter at the points B,C and D, which are situated 
relatively far apart from each other, and if need be insulated. The 
carrier consists essentially of an H-section piece, running down the 
middle of the base-plate from top to bottom, and bearing the 
commutator brushes on the projection E and the main current 
coils on the projections F and G, the coils being shown dotted, and 
having their axis perpendicular to the plane of the base-plate. 
For the purpose of attaching the counting mechanism, a pillar N 
standing out at the front is used. The eyelets H serve for fixing 
the iron ing sheet for the brake magnets, whilst a bracket 
I is loyed for attaching the footstep bearing with locking 
device and the brake magnets. ° The auxiliary coil K, for com- 
pensating the friction, is placed behind the main current coils, 
and is fastened with its iron core L to a projection M of the 
carrier in such a way that it is rotatable and slidable. The 
locking of the moving element is achieved in a well-known 
manner by means of a locking cone situated underneath the 
commutator and attached to the part O which projects forwards. 
—September 12th, 1918. 


118,732 (16,072 of 1917). November 3rd, 1917.—InpIcaTor 
For STEEL puRING Heat TreaTMENT, Lancelot William 
Wild, and another, York Mansions, Westminster. 

To get over certain difficulties owing to fluctuation of the 
current, this is an improvement on the same inventors’ patent 

No. 112,894 of 1917, for a method of indicating the condition of 

steel or other magnetisable metal during heat treatment. A 

represents the furnace having the crucible B to receive the metal 

to be subjected to treatment, the primary coil C and the 
secondary coil D. E is the bobbin of the compensating device, 
which has ‘wound around it the primary coil F in series with the 
primary coil C of the furnace, and the secondary coil G in series 
with the secondary coil D of the furnace, The two coils F and 
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G are of the same relative inductance as that which exists 
between the primary and secondary coils C and D of the furnace, 
and the polarity of the connections is of such a nature that a small 
change in the magnitude of the current in the primary circuit 
causes the electromotive forces which are thereby generated in 
the two secondary coils C and D to be in direct opposition, so 
that practically no current flows around the circuit, and the 
galvanometer H remains steady. When, however, the article 
is either introduced into, or removed from, the crucible, or loses 
its magnetic properties on attaining the temperature of decales- 
cence, a change in the mutual induction of the furnace coils 
takes place, so that a current flows through the secondary 
circuit which causes a deflection of the galvanometer needle, 
thus affording the indication required.—September 12th, 1918. 


MINES AND METALS. 


118,647 (8366 of 1917). June 12th, 1917.—Enecrric FuRNACES 
FoR STEEL Conversion, Henry Arnold Greaves, 25, Raven- 
road, Nether Edge, Sheffield, and another. 

This invention consists in the combination of an electric 

furnace, of any suitable type, for use as a reducing furnace, with 

a rotary tube furnace, in such a way that the metallic ores 

passed down the tube furnace in a crushed, granulated or 

powdered condition are partially reduced and preheated by the 
gases given off from the charge in the electric furnace. The 
rotary tube furnace A is inclined, and is made of steel, and lined 
with suitable refractory material, and is equipped with any 
suitable driving means. The feeding end of the furnace abuts 
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connected to the coupling rods appertaining to the brake sh, 

on the sides of the wonieth, The rocking shaft has also fixed to 
it a projection E formed with a cam surface. This cam surface 
] is adapted to co-operate with a roller F carried by one arm of a 
lever G pivoted to move about a stationary axis, and the other 
arm of which lever is connected by a ae link H to the 
clutch I, The rocking shaft carries a third arm J with which 
it is rigidly provided, and the outer extremity of which third 
arm J co-operates with a nut adapted to move axially along a 
vertical shaft which carries an operating lever L or hand 
wheel. Actuation of this operating element has the effect. of 
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traversing the nut, and the latter rocks the transverse shaft. 
Upon the rocking of the shaft the cam surface appertaining 
thereto is adapted to first disengage the clutch, after which 
continued rocking of the shaft in the same direction has the 
effect of moving the brake shoes into contact with the wheels. 
Actuation of the operating element in the reverse direction has 
the effect of first releasing the brake shoes and afterwards 
allowing the elutch to re-engage under the influence, for instance, 
of its control spring.—September 12th, 1918. 





THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British subjects 
the right to manufacture under enemy patents—which right 
when acquired can be retained after the war—and has been 
specially compiled for THe EnctIneer by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, Bir- 
mingham. It is desirable in the first instance to obtain the 
latest particulars wpon the Patents Register. If any patent 
listed has been assigned to, or is the property of, a non-enemy 
proprietor, the law does not apply. 





On three of the patents given below £18, and on each of the 
remainder £11 have been paid in renewal fees. 





No. 9017/13.—Feeding granular substances. In feeding 
devices for granular substances, particularly applicable for 
feeding artificial precious stones, glass beads, &c., to sorting 
apparatus, and of the type in which a slide reciprocating in « 
casing receives material from an inlet channel and conveys it 
over an outlet aperture, whilst simultaneously closing the inlet 
channel, the casing and slide are provided with resilient scrapers, 
preferably brushes, which travel over the upper surface of the 
slide and the lower surface of the casing, and prevent any of the 
material from getting jammed between the slide and the casing. 
Glasschleiferei Wattens, A., Kosmann, D. Swarovski and Co., 
Austria. Dated August 2nd, 1912, 


No. 9018/13.—Sifting. Granular substances, such as artificial 
precious stones, are separated by treating in a series of connected 
sieve boxes of graduated mesh. Each sieve box is provided with 
an inclined sieve wall in addition to the horizontal sieve wall, 
the entire series of sieve boxes being arranged to be rotated 
through 180 deg. for the purpose of conveying the material from 
one sieve to another by means of the inclines through apertures 
in the side walls. Glasschleiferei Wattens, A., Kosmann, D. 

Swarovski and Co., Austria. Dated August 2nd, 1912. 


No. 9092/13.—Treating sludge. The decomposition of 
sewage sludge is promoted and rendered comparatively odourless 
by arranging that fresh sludge particies are continually being 
brought into intimate contact with the decomposing particles. 
This object may be attained by supplying fresh sludge simul- 
taneously or successively to different parts of the decomposition 
chamber, fixed or movable distributing pipes with valves being 
used for this purpose. Imhoff, K., and Blunk, H., Germany. 
Dated April 30th, 1912. 


No. 9327/13.—Ink ribbon mechanism. In multi-colour 
printing arrangements for workmen’s time recorders, &c., 1n 
which a multi-colour ink ribbon is mounted in a carrier which is 
shifted at intervals, the carrier is mounted pivotally or pendulum- 
wise, and is arranged to be brought to a mid-position by the 
shifting mechanism, and then to be moved by the aid of gravity 
into its end positions. Benzing, F. E. (firm of), Germany. 


end is similarly enclosed in a chamber C, both the hood B and 
the chamber being lined with refractory material, and the 
connection with the rotary tube furnace in each case being made 
by a gas-tight, water cooled joint. Ore in a calcined condition is 
continuously fed into the furnace through a hopper D projecting 
through the hood B. The chamber has at its lower end a chute 
E leading into an electric furnace F of any approved type. The 
connection between the lower end of the shoot E and the electric 
furnace F is made by means of a sand seal G or other sealing 
device, so as to permit of. the ordinary manipulation of the 
furnace.—September 12th, 1918. 


MOTOR CARS AND ROAD TRAFFIC. 


118,728 (15,500 of 1917). October 25th, 1917.—BrakE AND 
CuutcoH MecuanisM, Baguley Cars, Limited, and another, 
Shobnall-road, Burton-on-Trent. 

This is a brake and clutch mechanism for self-propelled 
vehicles in which the brake and clutch are collectively operated 
in such a n.anner that while the brake is being applied the clutch 
is automatically disengaged. The pivoted brake shoes A are 
coupled at their free extremities to a coupling rod B adapted to 





front view, and Fig. 2 a side view of a carrier for the parts of the 
meter. The carrier is denoted by A being attached to the base- ! 


move longitudinally of the vehicle. A rocking shaft C is incor- 


Dated January 24th, 1913. 


No. 9436/13.—Pistons. Heating and cooling. In a piston 
cooling device in which the water is supplied to the piston 
through the crosshead and piston-rod, unequal heating of the 
crosshead pins is poorer by causing the cooling fluid to circu- 
late through both pins before passing to the rod. Krupp Akt.- 
Ges., Germaniawerft, F., Germany. Dated May 3lst, 1912. 


No. 9601/13.—Cutting machines for paper, &c. Guillotine 
type. In clamping apparatus of the type in which the clamp is 
applied to the work through connections comprising com- 
pressible springs, the springs are not compressed when tho 
clamp is in its highest position, but are, on the engagement of 
the clamp with the work, gradually compressed to a maximum 
before the knife engages the work, and then gradually relaxed 
during the further descent of the knife. Bautzner Industrie- 
werk, Germany. Dated May 2nd, 1912. 


No. 9668/13.—Cigarette-making machines. In order to vary 
the speed of the longitudinal traverse of the knife carriage in 
continuous rod cigarette or cigarette-casing machine, the carriage 
is provided with an adjustable slide having rollers which contact 
with two double-armed levers so as to vary the operating length 
of one end of the levers. Muhlbauer, E. C., Germany. 





porated transversely of the vehicle, and at or near each extremity 
of the rocking shaft an arm D is rigidly secured, the arms being 





E 
OFF 


| pe 


WE 


Assist. 


ily 
Ei: york 


engage 
ment | 














Established 1856. | 





bY. 


Registered as a Newspaper. 





OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 2 








Vou. CXXVI.—No. 3278] LONDON: FRIDAY EVENING, OCTOBER 25, 1918 [Price Ninepence "ivermcs 


orset County Council 


DUCATI 
WEYMOUTH ENGINEERING AND 


TECHNICAL SCHOOL, 
TANT MASTER Pay ded Janutry 


mapely to teach Engiveering Bevenee (=ppled Mechanics 


i 
rh ‘second g to wea dentbons and | experionde, rising bo 


muinu + to fixed by the 
af the report of the L- im tal Coumittee on ates of 
teachers in = and echnical pe ols. 
lication form may be obta'n 
Aen CLEMENT @. , BON, 
Secretary for Education. 
County Offices Dorchester. 335 


— 


osport and Alverstoke Urbar. 


DISTRICT COUN 
AAsISTA ME, ENGINEERING FITTER IN ieee: 


ASSIST next, 








Eee the Air Compressing Station, 
tions (on forms to be supplied iy Me otber informa 
iden tom livered at the Otbee of’ the Su veyor Mora 


District Council, Gosport, not later than LK, pias T; 
a 





he Burg:ss Hill Water Com. 


ANY reqvire in Decem sr next the SERVICES of » 
@ORKING INSPECTOR, who mu-t bave a practicu’ 
knowledge of the Pumping ‘and Distribution of Water. 

Wages £5 per week with uniform a: d house 
Applications, panied by co ies of recent testimonials 
endorsed, yy i. MO $5 ctor,” to be sent not later 
ay, 4 ovem ber, 
than Monday S . NORMAN, Secretary. 
London-road, Burgers Bill, Sussex. rll6 4 








reat North of Scotland Rail- 
WAY COMPANY. 
CONTRACTS FOR STO 
The Directors of he Great North of mcotiand Railwr 
Qomoany are prepared to receive THN DERS for the SUPPI. 
of ths underwentioved STURES, fur Six or Twelve Mouth: 
(in the Company's option), from 1st January, 1919:— 





No. of No. of 
ke... 1 | India - Rubber in 
Brus! se . 
= Ropes lax, and Balata Belting, and 
eo aah RR 8 OT ine Packing.. .. 16 
Carriage Cloth and band Bw Jrop tes 17 
et ” Furnishings . he ae » 
is 
Cttooks Ht . &e) 4)| Leather and Leather 
Cement and ie 5 ni, ts, 
Chamois Skins and Spon 6 . Taper Pin Pips, 
Cotton Waste, Lamp Wick, r. 
ee 7| oh Tallow, “and Torpen- 
aeons 3 ane und Candles -$ 
Pi, Sesh and "Steel Sores (Wood) mt oy “i 
Was 
Fireclar, “B teks. Pires, Sanr4 2 Sugieas (Bearing. Batirg, ri 
cont +m eed” Stoel ont, Boiler Tahe: x 
Tail Ro ag - Steel Tyres, and Axles for 
Glu: (Pate and Sheet), Engives, an 
Lamp Chimneys, &c  .. I Wagons a 
Hadies (Hammer, #2), Transfers (Carvings, be). 4 
and pape Pol s . 15° Tilegraph M 


Forms of Tenders can be obtained from the sebices am 
inten ent, 8), pebbctvest, Aberdeen, on payment of Unc 








Wa anted, by a oy oa Tron, Steel 
wud nl Oodyany» LkGa gy an my MAN to 
reese Cond: ~-% orbit = Rie mvc 
pena with reereuces, oases poe my andar | 2 
te quired, to P1165, “ patina ne, 

e Seed Crusher: 


Wake by Lar 


7 a the a gg al MANAGER, for preference # 
a ae have poem all-roun: 





Pome ve “en osition for 
ning a vexpartenea, aod « The Engineer  Omoe. 229 » 
Wanted | Immediately by Larg: 
(2000 hands) f'n North lined i, Sapa 
capsble Man as ASSISTANT WORKS MA tw Take 
Semaret. of cle Production on large scale. jet post-wa) 
© person alre-dy employed ene Governven 


work will I be eng? ged.—Applicapts must “pply to to their neares' 
—— Exubange, mentioning ‘“ The mame ano 


\V anted, T: ol Hardener, High | 


Spr-ed and Carbon, to act as Demonstrator for wel) 
ho andy ee om J Seeger Sot, 
a iy diag cay upon Gover: 
nent cork will be engaged.—Applicants must apply to thei) 
1earest — change, mentioning ~Tae — 
ind number 3) 





\V orks Manager Wanted d by 


pe ocean ie of Bul gy =) Amey par 
Bidends. present ein ploying «rou hauas. pre ate s 
snd attractive remuneratiun offered to sujtabe man, wh: 
ust have had considerable experience and have filled some 
> = similar positi yes ao giving — par 
uculars, which will be Regios confidentially, to Box 618 
Wil ing’s, 125, Strand, W.C 2 152* a 


a Really First-clas 


Yan 

\ uted, DRAUGHTSMAN. One with mane 
csnowledge of any kind of Fur:.ace work preferr 

2xperience. and salary re quired — \pp.:y yoar — Explor 
nent Ex change, mevtiouing **The tne: eer” 

No pe-son already employed on Government « .- will be 
sngaged. 330 





\V anted at Ouce, a Thoroughly 


capable DRAUGHTSMAN, with large and varie 
xperience in Flectric Cane design, to undertake standard- 
sation work. Good salary and prospects for the right map. 
State ave. experiet.ce, aud saliry required) No person alreaay 
empl.yed upon Government work will be engaged —Appl cant 
beat appl to their nearest Emplovment Exchange, mention- 
Tngincer™ 328. 328 


ana number a 


\V anted, Capable Live Dravghts. 


MAN as STANDARDISER, must have ivitiative. 











Wanted, Works Manager oi 


small Agricultural and General Engiueering Work> 
references, 





with Foundry. Permanercy.— A: with 
stating salary required, 261, “ he Eagineer ” Office, 14 
Large Firm Engaged in the 


<3 a VACANCY for 
0 ASSISTANT MANAGER. The position offers an excel- 
‘ent opening for a brat ce energetic man eo afraid of work.— 
Address. in first instance, on ee gf, aperenes, a of 
education, and full particul: “The Eng fe. 


any in the per vy! 





London Firm of Engineering 


Contractors have a VACANCY frr ASSISTANT 
ENGINEER. Must have good sound technical e tucationaaa 
Write giving experience, age salary 


wartical training 

wanted No one on Government work or or Iiviog more then It 

unides away need apply.—Address, 338, ** The Engineer” Office 
a 





Apprentice Scheme Superviso: 


i - — technica! 
r Engineering — oe eamnne al S Ofticer 01 
ws one sey en 


resource and ivertedan et wre es for rapid and accurate engine 


age, expe! apes and salary renee. Ne 
‘ne on never on work wilt be —A our neares! 
Employment Exchange, qadting: “The Euginee:” and No 
46166 201 a 





Wanted, Chassis . Desiyners, 
SHOP PLANT DRAUGHTSMEN, JIG and TOOL 
a and 1 ADY TRACEKS for “Aircraft be nay 
don. ~t-class to 
ability, “No one already on eee — or living mor 
than i 10 miles arr! will nee kd. Wilson 
and sila) x ioe, ¢.0. A. we 


and Co,, Ltd., 154, Gacken walk road. Ev, 


Wanted, Civil Engineering 
DRAUGHTSMAN in Goverument 











crete meral military ser 
and not already in Governmen joyment.—¥ rite, —s 
age, salary uired, Leow! ve of a ani 
recey to Box 613, Wulling’s. 125, 
Strand, don, W.C. 2 a 





Wanted, a gn Drawing- 

OFFICE ASSISTANT. from Sain ae 

by firm of Valve | Estimating 
patie and 








poe A 

gitaeedl hens rect canes Yinwat Hxchange 
apply. — » your neai 0 C' 

nentioni. g. The Eagineer” and No, P106 





pice Engineer se Ne a 
- Ky Pag bene gn tg and Practica 


seturers Large Firm 3 Sere Dag 


iso good appearance 
No person alread’ Pir: AB. work will be eugsged 
—Applicants nr state age, experie:.ce and salary required 
© the neare-t Emp'oyment pxchange, mentioning “The 
“ngiueer” and puuber 516. No person ai y on Govern- 
meut work will be engaged. 316 a 


AG anted, Sapercenes Draug hts. 
MAN for Works, rtd 1 

tg 3 Js -out of Plat 
ach ines. Oo OLE 








Must have b 
Preferen: with experience pom a 
Com, ion Marine Vil Kugines. No 
tovern: t work need State age, ee ommak “ = 
Poe a salary reached. +9 when ~~ li wg 
\pply your a ment dhengh. quoting g 
“and No, A6lé6l. ’ 1% 4 








Bailing for ea b we é 
Patteras ate & oe eaned at the Stores Depot, Inveruri- ssistant Eng: neer uired 
between the 0 am ee nh frm _ Morda mr wed bay hed ‘ ag 
Tith to Mo day bears November. inc lust we, except = +A } a O 4, dhe #... oe in small hig! 
léth, when they will net be on view after rit o'c'eck noon peed engines and fan work. Dg eXperiend®, age anc 


Tender for Store»,” taust be Iedged wit) 
ot later than 10 am on Thursday, 2l- 
November next. 


3 Directors do not bind themselves to accept the lowe: 


wr aay Tender T. 8. MACKINTOSB, 


Company's ffices, 
8, Gaild- treet, A 


Aberd 
29th Motoher, 1918. 5 





(jommissioners for for the Port oi 


ares A vex Ez. 

TWIN SOR) STEFL, SELF-PROPEL ELLING SUCTIO? 
‘DREDGER eee ICAY, and F OATING PIPE LIN} 
built by Mesers. mons and Company, Ren A 
ane ger: oar. — beam. ; maximum draugh: 

in, 


surface condensing, propelling 

and two sets pumping eats. with four boilers n+ 
ih hg ew of 80.000 cubic fer 
a depth KF, Soft., an 
se ott. lop; 
ameter, on eironlar steal pontoons diamete: 





Obit jeu apply 
ILVY. pale neg and CO., 
67 Cornh tag ay E.C. 
Age ts for the woaeen F ‘ort Commi sioners. 268 





SALE OF ENGINES, BOILER, &., 


he Hereford Town Council ars 
prevar-d to RFORIVE OFFERS f r the PTRCRAS) 
Plant FOLLOWING, to make room for Electrical Pumpir; 


(:) ONE GALLOWAY BOILFR, 24ft. x 6ft. 6in., — 
1883 ; pen much work, and in splendid condis:ion, 
up to 40 Ib per square are inc! atiod'ehb $4 Galloway's, Ort 
Tubes in main fine and Meliram Patent Blowers Grats 
with «ll Boiler Fittings complete, will burn low-class fue) 
house refuse, and cinders. “orn 


ES. 
Clio at ROA MURS at? 
t about. impsons, © 
Pimlico, “St stroke, in , cod working condition 
(c) One Direct Double-ecting HIGH-LIFT STEAM PUM! 
Cylinder, 15in, bore x 12in. stroke. 8n. Ram, fitted wit) 
Pict ee Governor, by Evars and Sons, Wolverban pton. 
purchaser to bear all the cost of taking down an 
Bl and to make good ail dsmage to buildings. pipes, « 
, macht % we caused pilin *: a RA ys 
e Tener is to state a seperate price for (a , and (c 
alternately and a total sum for the lot . = 
Further particulars may be obtained from the City ee 
John Parker, M. Inst.,C E. Tenders to be rent te the under 
signed, on or before Monday, the th Nev mber 1918, 
. ROBERT BATTERSBY, 
Town Clerk. 
Hereford, Dated 24th Octoher, 1918. 366 





Wanted. Assistant Secretar ry for 


large Manufacturing Company Mut be one 
4°: ountant, aceustemed to orzani:e and control office 
ds. ary and prespects for first clase man whdde ee a howd 
Age, salary and experience, to 318, ‘* The Engineer ” Office 
4 





Wenge Assistant Chemist for 


Work in Munition yaw. 

wih saractigne Coal ard Tar Araly<is. 
upon Government werk will 4 
licants wana apoly to their nearest TB ig 
“ The Engineer” and n‘ a 


ment sre Aon mentioni: 








e living more as ” miles alway or or 


wary required. No one 
Lodesw. fl 


Free work need apply.—Address, 337 
Jfice. 





(jase- Hardener.— Experi 


WANTED. Used to 








xpervenes aud salary required. cone ly your Learest E an 
— 2 ' 

aent Exchange, quoting * The Engineer ” and No, deren : 

a 


W anted ret ch 

MEN cspable of designing Jigs and Tools f 

implement ihdige, pa een “The ner” and ie N 
Ne asiready on Government work need to 








\WV anted i in Engiueering Lepart- 


MENT of London Firm, an E=TiMATUR, wih 


Praughtsman, Mechanical, Re- 


QUIKHD ty Vontioiled Ksta dushment. One used to 
Locomutivs work preferred. No p ravi — employed on 
soverument work wi | be ee —Apply. stat ng age, sl ry 
‘equired, and oxcertence 0 nearest Fmployment Ex 
shange, quoting * The E ao? and No. 46225 B29» 
Jyraugh tsman, Mechanical 
* WANTHD, in Bristol district. Man with Genera) Plant 


ind Works | .ayv-out experience State ace ry = 
articular: of experieuce and saiary req pply t 
The Kugin- bt oand 


1e srest > none Hxvhaogs quoting” 
sumber 365. © persons already on Government ce oe 


apply. a 








[ )raughtsman Required, ann? 
with Machine Tool experience pref. rred. 

war prosvects State age, salary. and exvcrience. oy Bans 72 
ready employed apes Government work will be engaged — 
Applicants must or i to. the'r nearest bmployment Fx- 
change, ” and number 375. 375 4 


Drang ughteman.— Wanted, an Ex- 


Ow wa wo a Mg he ee fo: a Machine Tool 
thes, Design 








Appl ving fall particula: sof perien: — a only 
5 ng rs of ex ce, age, ani 

quit to the nearest Employment kxchange, mentioning 
‘The & eer” and No. No one at present «n Gcovern- 
ment wil] be 555 « 





[aug h'sman Wanted by Con- 


ae pet Firm in the East” gee One with 


some experie: ce in Agricultural Tractors preferred. No one 








employed on~ Goyernment work -witt- be os d.—Reply, 
aa log age, experience, fo F salary && to ~——— 
wm Exchang tiommg * tgineer ” 
e. | uunaber 331. oy 331 a 
Dreughtsmes Wanted for 
Engineer's ‘ffice in W. i in Central 
Station Br Piping stating sala! 





eit 
and ot copetianse, an =, wheu te pa Brown's, 39, Touhilt 





[)ranghtoman Wanted for Urgent 


Government work by Crane’ Makers in Manchester 
district Applicatious invited fur good mechanical and 


_ meee Pian —- oe not brag | age, 
salary, experince. person ale: employed u 
an work ae be me og 2 ‘apylienats y 73 


Seginenr” ae and ambos San 327. wen soni ce a 





[)r@ aughtsman Wanted Immedi- 
Affe, for Paper Mill under Government cyntrol 
Tewporary service Above military age or exempt. Payer 
mull experie..ce preferred. State salary uireu. P h“drees 
WM. JOYNSON and SUN, Paper Muls, St. Mary Cray, nem. 
319 a 





[)raughtsman Wanted, Experi- 
ENvKD in the design of Agri: ho We Machinery. 
applicants are reqired to state experie..ce and salary ex- 
pected No one at preseut on Goverameut work will be 
engaged —Apply to your Leares: Empioymeut xchange, 
meacioning ** fhe Engineer’ aad number 363. M3 a 


[)raughtsman, with 


NAUtK ‘AL Seba, ReQUIRE for Aeroplane 
Factory Londou district © person resident more than 10 
miles away or cake Bh n fh we ode work need apply — 
bmn bay, Sys particulars vf qualificatiuus and salary 

The Engineer” Office. 325 «& 





good Aero- 





aughtsmen Required, Experi- 


ra 
D gn = ‘Medium or Hey a Tools, aiso° one 














a Governmen? So “Gx. mc: Shop and DU experience. Must be used to Getuing On 
and stiary Faqulrad, to the ceateet Employer | Ytaccitis, yayiug-ou: Sequouce uf (pera me, anu Fite | nday oe spon Meee Beeman te 
SE, NS mache — a vat not essential Firm ‘euguged on Week acsoraiera caitabie a No per-on y ou Goverament work wili be 
alos away nocd aypiy:—Audrost $95, "Fue Hagineer Omice® | Sinployieut iichaugo, meutioung “The Bigieor™ aad 
. ° aules away y.—A ‘ne Office.” a 
ntractor uires Assistant Hs 06 
Land ng | egal Bs gnc Dannie ry Egerton x 
eigenrs Otice.— State age, experience and salary requirec Wess. ‘Lhoro rou ence pable raughtsmen.—Senior and 
Mechanical DRAQUHT JUNIUE URAUGHTSMEN REQUIRMD. No one 
London office. tog salary expecteo | .coidiug more than teu miles away Or aueady ou Government 
a agineer Examiner Wanted for — Phetene ad ateoat ‘yo Aare ne stan, 2s ‘qured he “GENERAL MANRGEK the Gower husk 
in See tales oni dn out Vermior ant Wt and : ‘pigpae ine. 
crge works near: Woolwich. <a re i tgs Junior Tracer Reyuired for 
- ‘ : 
sinry Tequired, vo 298, “The Bugimver * Otic. ca A ENGINEERING OFFICE in Haber State ox r augh tsmen—Two Jig and 





} ‘uel Economy.—The Services 
of an EXPERT ENGINEER are REQUIRED for a 
vermanent porition to be created by a Cimpary eyed 
--veral large wirks. The duties a uing to 
—_ be supervision of Combustion of Fuel ona the w: — 
f steam cee geueraily under the supervision cf the 
appar ys u 
“nae cants hould give fall particu'ars of scientific training 
und practical eae Fe with copies o> testimonials, age aud 
pend Se ay en dress, “ STaAM,” Wm. Porteous and Co., 
Advertising Agents, Glasgow. 1334 





bar ey for Erection of Steel 
sg for im t Government Works in New- 
District, must be or ten | pra: tical.—Appiy by letter. 





perience and prication: 
irom Pesoe ou Goverument SX and nag 10 miles awy 
cannot be considered.—Address, 372, **The Kugiueerc ” ae 





ssistant Mechauical D: aug hts- 
MAN KeQUIRED, avie to make Dituilea Drawings 
from Sketebes auu Iistiuctions Drawing Uftice experieue, 
with a koowiedge of ruutine e-sentiai. No oue at present o 
Goverument work or revdert more taan 10 mires away wail iy 
evgageu.—address, Pj39, * The kigiuecr” Uttice. 





‘ivil sae log Draughtsman, 
WANTED, for All. pd aa Work. Ineligible fr geveral 
Military: se: vice.— uilifications, exp.rience an 
lowest salary eelwrgd to Box ns: Wilings, 125, Strand, Pe ade 
A 








r~ age, nee, refereL: wages, and date | when fiee 
co start, to AGEN NT RN. ‘Alrehi Station, Cra ¥ 
Northumberland. 340 4 





()pportuuity Offers for a Good 
othe hfe POST as PUBLICITY MAN in Office 
f well-known Firm of Mxchine Manufacturers. Ex- 
fficer, University man, preferred. — Write, stating experience 
snd salary required, 240, ** The Engineer ” Office. 200 a 


Required, by Technical Dept. of 

re Rapes House, in connection with ne reconstruc- 

,trade, ENGLISH ENGINE. with know- 

aeming 
23a 





ion of Russian 
tedge of noes ae. slay Russian lang’ 


(rane Diaughtsmen Wanted, v1 


ppd used to Vesigoing and Detailing Special jf 
tures. ag aud salary required. No person alrew) 
Seubevahes upon Governmen' work wiil be engaged —Applicaut: 
must eepely to their vearest KEmplovmeut Lxchange, mention 
ing * ‘The Engineer” and number 137. 137-4 


Drax g htsman.— Engineering 


DRAUCwHISMAN with good ge.erai expericud 
WANT for a iarge Mwwufacturing cngiveering Firm, Nuria 
cf Tretwud: Pcrmavect position vw swtabe mau State age 

waufications, particulars of experience and sulary requirec 
rson aiready on Guverument work will be eng geu.- 
apply: a bey — “grr amma xchange, Smeg Th 








Street's 30, w, ‘Corniie EOS. 

Req uired, Engineer with ‘Tho- 
ieoae knowledae of Scuth Amer can merk:t 

E’RESE\T Wnts, ENGL‘SH HUUSE for BRITISH 


Ere Tg Lg Fite, rs ee qu lif Ana ~ Sm Gore 





Required gegen Qualified | 


RVEYORS, with ex 
pics. apeserats must be gible for Betens tervice 


ror not over 45 years of age or oie on Gcverpment 
—App'y stating ere, es as “§ ard salary required, to 
Lever Brothers, Limited, H. » Royal Liver Bai'ding, 
Liverpool. B04 








[raughtsman fur Machine Tov! 
Works. Good openipg and nee for competen 
tuan.—Apply, qatns ary, experience 
quatificat &e., rs pend hearest Ranplovmect Bacharg: 
quotiug *‘I be hugiweer = number 360. Noone at- prese: 

un Government work will be Gugaged. 360 





[raughtsman Wanted for Toor 


ana Jigs tor Enginee'ing Works in East Midieades 
No one on Governmeut work will ‘be ae, Apply t 
your neare-t Em, luyment Exchange, quoting “ gneer” 
and No; A6224., élia 





DRAUGHTSMEN or ———_ WANTED. 
Must have Sh.p experience.—Apply, stating age, full par- 
ticulars of experience and where ybtained. eee lary required. 
fe a aircady on Guverument w rk need pet — apply, 
a ie ae ment Kachange, mentioning “4 9: gv.cer 4 

=) No, A6214, a 


| raught-men Wanted Haviog 


ba: drst-class experisnce in General sungii ecrivg. 
ostablishneut is coutrolied, and the position is permanent to 





suitable au. No person already ou vovernme:t woik wil be 

eugaged.—Apply, seating iull particuars. to jour nearest 
oe Exchange, mentioumg * The 5 cco 
0. Al 4 





| rauy htsmen.— Wanted Iiume- 
DiaATELY, GENERAL ASSISIANT DRAlLGHTS- 
WEN, exyerienced iu desiga of Steam higimes, Boilers, x1d 
steam Piant Lay-outs preferred. state fuii parts wars of age, 
okperience, and sulaty required. No persou already on 
doverumeut work will be engaged Apply to }our nearest 
corploywent Exchange, mentioning ‘he Engineer” and 
uumoer 366 365 1 





ENGINEERING 
PARTNERS and DIXECTORS 
BUSINESSES and FACTORIES 
are obtainable through 


WHEATLEY KIRK, PRICE & CO.,, 
4%, Watling-strect, LON DON, E.C. 4; 
Albert-square, Manchester ; 

26, Collingwood-street, Neweastle-on-Tyne. 





sMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &.. 


Paeus L., U1, IV., LXXXVIII, 


Nuaerical Index te A+vertisemests, 
Paes LXXXVIL 





wy 


ai 
raughtsmen Wanted: I 
D ma fat ye 





DiaikB JY, preferadly 
Plant and v. aes rumwps —Seni 
ences, age whea at hverty. toy ur 
meut Exchange ‘manbeinn “The E .iueer™ « 
369. No one at pr mmeretenes simian ry 





xperi-necd Dravghteman Re- 

- JIRED fo Works Eugiveering Department of a large 

Midland #im +f mepce of 

M die«d e Trou Fi und, an  tivetiag ‘0 On@ AL present on 

Gover «went = wilt be eng-g-d.—Ap* ly, Ea age, 
expe ience, and salary :equired, to t e eh) su ploymen 

Wacbange,’ wesionag “The Wagiseer = aussi 
a 





Fist class Draughtsman Re- 
UIRE", mis Diesel Ragen. 
for lve Hngistonig ~ 9 Manc = Giatrice yO onc 


ou Governmen work will be engage-t —App y, st 268 
experience, and salary req: ired, te rour ieret Fraplopinda 
Exchange, quoting ** The Engineer” and No. 40160. ld4 4 





First- -class ig and Tool 
DR 3 MAN REQTIRED, a 

Pactors A -piy, statiag @xve:-@ ce, ages required No 

pefton a&'ready enzeg-d on Government stoal'ts wil be ac epted. 

—Appy toy uw nearest Eorctoyment Exchange, menti-wing 

“ The on a an. vumber <58. BS a 


J 8, PY a Tool D.aught-man Re- 
‘IR: D for Acroplave Factory London distr'et. 
Brevions exp mence «f Atreraft work preferred, but not 
essentia’. No person resident more tha: 10 miles ae ay or 
alreéwy on Goverument work neet apply — Reply, s:ating ag, 
fart partieutare of ana i and requirea, te 324, 
“The Engineer” Uff.e. 324 a 








R equired for Aeroplane Factory, 

on District, MEN acenstome to ORDERING ant 
serricd. OPER sTIONS iv Pianning partment. No 
per-o) resident more: han 0 miles away of already on Govern- 
me.t wok nee! app y.—Reply, statimg ag , full pr a pe of 
quaiifivacious and salary required, to 326. “The ay O92 
utice 


THE ENGINEER 


es te - 








engineer, | _Bagipetio,, 25 25 Yenrs, 





Aig anne office drive P1332. * he 
EBag.neer” Off P132 B 
ngineer (Mech.), 16 Years’ 
von yey Dest Rigs PO you ag Charge 
oridmece Piss’ The Reemecr manu ie 








Bz ngineer, with First. class B. of T. 
C&eRTIFICAT RE3s ne POusIBLE 
reautiay b dave She Srv. 


KE ngineer, with Wide Mechanical 


SEEKS RE4PONSIBLE 
POTITION | : sai » LBed to Consol of men 5 
and business qttal Address, P137, “The ~ | 
7 








‘ngineer (33), Inva'ided, Me- 
PARTT Me. ‘ed PhaORMEbULET tetas ohh, 
vhancery-iane, W Pi2le 


[naineer (34) 18 y-ars’ P.actical 


Seperwnees 4 years’ wirks foreman, A rs works 





a YOUTH of Geod 


ore a 


[ ost. “OR, law. Mesh B.Se, 


EERING EXAMINATIONS.—Mr. @ I 
KNO nine A.M. eo &., PREPARE 





JANDID. either orally or by correspondence. Hundred 
of eae 2 tng the pest twelve Your twelve years. t, Gouress can b 
coammensed ehany tape. nar” 

s 





Te. Engineerin og Students.— Ex- 


PERT TUITION by CORRESPONDENCE in M: the- 


i rman ea 







6 Motor LADL@ t ORa 
bogie has a 100. NE, 
hoist, Further par holes : 

crane, w ow 

by @ppointment,—. sie 

6 















or Sale :—' 


TICAL COMPOUND CORLISs meee ha 


tok. ia ai. 


HORIZONTAL CONDENSING ENGINE, oyllnder Mtn, 


pat Bice 


Barkers and Ce., 
All in excellent condition. 


ONDUYE ©0. Lid, Plame-etroct Birmingham, "C= 


po 


, also two Is and 





Moter Engineering Instruction 
DESIRBv for a wis a oe Amal 


Gaeaiet oe 
\V anted Edward Air- Pump 


a+ ae a t 14in. dia, ee Driven 5 2! 








Vv u e.—P sénd d + Tuk 
SHOVE key tre Ra “o Lid, Avple ey Bridge, ee va wat mare 
Air Com- 


\V anted I plies 


yo mtg oh Lam 4/800 cub 


wsbe Ma, The for motor 
om ive aa + my 1 








mane ergetic administrator; tactful @ 
DIS. SGAGED —Agdresn PIO" hs bngineer "Odie 
Ex gineer Ore Desires Re- 
PAELE Ba alg with . a Firm, as 
E .GIN EER or M mercial and practical 
experencé with i a Seen te Peelers ant U,ited 


pan 
States. Bee nme eg Beek Db Modern Works, 





equired Immediately, 
DRA''GHSMAN, having at ‘e1st 5 years’ experience 
fm the Design cf Dies, Jig Tools, &c. 

Also JUN+OR DRAUGHTSMAN tor simila> work, with 
not less than one year’s expervence Good salaries anda 
every prospect. f permanent s'tuations to rizht men. 
wife pron already employed upon Government Work will 

en, 

Nop iocute must app y to théir nearest by Ex- 
ehaace, mentioaiug ~The Enziaeer,” and number 
a 


¥ 

To D-aughismen.—Government 

Controlied Esta>!i-hwent situated in the Fastern 
Counties empoye! on Aircraft work, &: , have VAVANCIE 
for anwmber of good DRALGHTSMEN. bose with Epgi- 
nee ing ur Aircraft experience preferred Nore on Gwe b t 
work nocd at viy 7, to veare-t Kmploymert E.cbav 3, 

em foil partiedlars of experiencé, »ge and ers ire 

Sautioning™ Tue t t hieipesr aoa number 320. 











. - 

W anted, Machine Shop Super- 
: INTENDENT in South of Mu-t be 
po isaced 12 m>lera m #riis & ols and jigs for rapid pro- 

duction of commercial veh cle parte. Nop: s 0 already 0. 
weranen work wisi be engaged — ‘pplv, givi»g experience 

and salary require |, to your wearest ploy 

me.tioning * [ne Engineer” «1d No. A6258. a 





De Sinker Foreman Required, 
used to Dies for Drop Stampiug- for wagon work, Ne 
person already e: gaged or Gu vernu ent work wil! beac epted.— 
Apo'y, with referercs, th ongh your nearest Employment 
Exchange, aad meatiouing * Phe Kngineer” and No. A6244 

4 





1 ~ ‘ j 
‘oveman, Electrical Control 
GEAR.—WANTED. by larze Electrical Firm in Map 
ebester urtrict, a firat-com practise! MAN vo TAKE FULL 
CH oi Gt. oi Depar hb @t ch Beavy Control Gear for Stee 
Works. &. Gnly those with succesful record in similar 
ea} a ity 1eed ay ply. No cne siready on Government 
Wil be eneaged.—Apply to your vearest Employ m- a fs- 
change, stating age. eXperrence in full, = mary — 
meutioni: g “The tn-imeer” and No A6l 4 


Foren an Required for Larg 


Boiler Works in So Mauchester district ; spe ut 
must be caj able of T kimg Cburege of Lavcashire, Mar abd 
Wate Tube Bolie: Work. Previous «xperé.ce as Forsmap 
Six oto k aa Send full particul.rs as to age.- 

No p rson alreauy empioyed upon Government 
Appdctots ainst a yoly t > th sir. earest 
“The Ewgineer, we? 





essential. 
salary, &c. 
work wil be en. aged 
Empl. yusut bacoange, meutioniag 
Bumhd 


Foundry Foreman Wanted by 


large Firm in the Midlands Must be energetic, with 
sound p a tic:| aud theoretical knowleage of foundry work 
in ail it* bra.«h.s, b tn Ma) eable aud Grey lrou, more especi 
ally the former Repetiiion wak God prospects Ne 
fersom a.really on Governme.t work will be engage d —. 





with foli ;urtion'«rs, aulary required &@, Ww Your nearest 
wp ovment Exchange, quxnkg “The Enguéer” and 
No. 46-36. 32s 





a ares $F phic representation of 
facts. Address, P’ ‘he Knginee! F Umoe, Pit6 8 





\fechanical Engineer and Mill- 


WRIGRT, ees wide ex 


ing sat waiutenason uf ts, REQUIRE + bee flow 
wey take charge. Loudon amet preferred.—Addiess, P1039, 
he Eugi cer” UOffiee. Pi s 





Meee ist and ioe with 


URGIST, 6, Fiorence-road, Ealing, W. 5. Pl? » 


\V auted, Second - hand Gas 
ENGIN &S, io condition, ‘‘ National” t; 

terred, all si2.8 fom l0to 10 BHP State full 

number of ee and price required.—Aduress, 8, ‘* The 
Engineer” 6 r 





VV anted, S.S. and $.C. Lathe, 
6in.-8in. Centres, Gap Bed.—-ROBINSORN, Pemberton 
Works, » igan, 361 F 


W anted to Purchase, 8 or 1 
" 


H.P. TRACTION ENGL also ~nom 
diameter, for's, 10 HLF. Fowler 


MANAGER, Levant 


Wanted, Two P.ain Back- “geared 
CRUCKING LATGES. very heavy alae Fourste; 

Crmvgrae coscatial -duid‘esn stating price and where'vs ie 

306, “ The Umice. Rr’ 





deen, Cornwall. 








screw Trade Engineer, Sixteen 
2 yearg, ‘i experene ™ on sufactunng terews. Nuts. El _ 
. WORKS SS ESE 3ER e vii alla: Sewgcaahe pow ld 
“! twas, P135, ~ Engineer” Uffice. PIS 8 





W orks Manager.—Gentleman 

SEEKS E»G@aGeéMENT as WORKS MANAGER 

or SUPER Bey Ohne, fur 14 years Chief ripe =p 

¢ Fous well knewu for its organisation and quality of pro- 
Address, P108, ** The Engineer” Office. PKS s 





\Vorks M .nager, Shortly Dis-| 


paler pt ay te *sIRes qeaage. Rew 
eng Me de machinery, geu d repetition k, 
&, 1c 








;| Ulonstructional Dra aghtsn au 
DISE <GAGED. Capable Stee work De-iguer ; ose a 
— in Uutside Supervisi )., 26, Bra one pat 





[pa hteman (Structural), Age| = 

vad+ 3. expert designer, with six )ea:s’ experience 

aud able to \ake charge o 

OPENING iu any capacity 
62, “The Kugineer” uffiee 


as cbi tot "gooa commercial Ae 
ved, would KE to HEA 
ito epvorvbiien =a 





[hx erimental Mech. nical 
D See en ania Wnt ae the 24: b of Jo ghtg 
age » Address, Phi, “The bugineer * Umes. Pies 


Lady,3 32 Years, 16 Yeais’ Ex- 
DESIRES POSITION hae agg At Cuu NT- 


tobe Lk male and “Waste aden, Fh Pi. |¢ 








\ anted a Man for Diiving a 


Rert Moter Hoviter, capavie of domwg oe 
HABRY 


Pid 


vir:—Apply- stating wsses uired, to 
kt SSEUL, County Surveyor, $5, Pri lestents, F 


M echanical Draughtsman with 
ng oS ueT sagededes in the beet, of (ites wwii a Bie 
ons 


aENT in London.—Aadress, P97, Son Pe, S "The Begincer 


Wanted, 2-Ton Loco. Steam 


CRANE. Give full a patio: and price.—LIVELY 
POLLY SUAP WORKS, Binus-road, Liverpool 219 ¥ 


W anted, 5-Tun Steel Lattice 

py ew JiB CRANE, 80/t j:b, and suitable for 
ud be «tered to 
mes ts 





which eo 


volts D.C. Crane © 
suit ai =~ entertained. F386, SH, - 
thrmingham. 





W a roy — Wanted, Quantity of 
In jase WAGONS, Bud o eit le 4 pd c nditio: 
em particulars to 345, 


— —Aé Engineer” 
sr 





Recorder Wauted 


Nig Sedereniy 7S Condon, RO 


Time 
‘A ae avercining Keeney. L 


dge Plate Planer Wanted, 


ae ny 15ft. to 30ft, lor iu Gr-t class condition.— Ful: 








18 and price 2: BRAITHWAILE aud CO., Ur wn 
Biisee W Works, West Bromwich, 2% r 
Mild 


,Jack+ted Pans Wauted ; 


Steel, vertica’, eyliadric .l, crpsity 2000 *2 3000 grliions | 
~Pigae uares fal: partiwwars to J42, “ Tae Beets _ 





ic _Compreseor, by Reaveli. 
‘ Ipswich. . Four 8ia. Cyis, Sixes with Min Friction 
Clutch Rl ey for Idiu, belt.—Cam be seeu ac 274 -cttth 
Lambet b-road, 8,7. 8, PI? c 





A Time Kecorder, as New 
a 9 oe oe Pe 


Bes. shaw’s W; ought Lron Pulieys, 


‘as used in Government departments, are the stronyest, 
aya e = a ia the market.” Quick ‘ed very given. ‘hiss 
Fit TIONS TCHES for all purposes, 4 AFTING 
wines ad re eS TALS. List free —J. BAGSHA Wrand 
SUN 3. éers, Batley, Yorkshire. ov 








(Jast_a and Silver Steel in Short 


igh nae av 3 Tope a ‘at ss ber Finn S., ee iiwooa He Fitse 





A Large Manufacturing Com- 


PANY REQUIRE immediately 1HREE ENGI 
NoekS, to be resyvnsiole duri: g au t-uour watch for tie 
eficie. t Overatiou and maiute.auce of their Bnier Houses, 
Only wep wi-h Srst-class ex er,euce with B.beock aud W.lcox 
Boiie.» and Uhaiu Grave stokers weed apply Came. ci ¢ 
wae’, £233 por aaaun —Aidress, 325, he sagineer’ 
Office. $25 « 


(Kompetent Turner (both Light 


and heavy work) R*QUIRFD for God Fc, West 
Africa.—Ad.u ese, g-viug par icumrs of exverrence and salar, 
requires, with copics uf testimoniuis, 521, * The —— r” 
Otice. 





s:ist. Works Manager (28), 
aallab.e for similar or better position. Now engage. 
62 reorZ+ stsa.ion for nigh production. Shops, L.U. Kxper- 
jeoce, Hien te bh sical uric umng aud euucation. Saary £380. 
Addcess, P138, “* fuz Lagiueer” vffice. ¥138 # 








Boiler House Super iutendent and 
ENGINEER at liberty shorcly ; coal analysis, all scieutific 
irstrumeats co mylee cliarge all steam raisiy abt ani 
access Ties staff and miamClenauce. —Audress, Pie naire _ 
Engineer” Utiice. 





Energetic Founudiy Manager 
RES POSITION, Iron BA Bronze 


[iagineerin and Al.ied Busi. 


NESSES, DIR OR~HIPS and PAKTNEKSHIPS 
am UIRED, London «id Provinces, for Purchasers and 1u- 
ve ties with £100) to £:0.000 available. ARNOLD a ana to. 
(Leadon), Lod., 145 Cangon-strees, B.C.; Kevab. 1691. No 
result ueochafge. *Phone Uity 7222, 





Partnership, £5000.— Consult 


ING Eugmeer seer A retiring - from bch mnivitary 
command. great eer eerenepes. tad jascrial WwW Ard 
ufluential clienté orders i yo d, Wish 
SOUPEEAT-UN Gente EtAN with with comm ércial ex: 
ence. te ferences.—For interview, address, P12), “The ogt- 
neer” Office. P1239 ¢ 


Agency Requir.d for Londun, 
and Export, fur EYGINEKRS’ one, eo 
TinGs, wr Trade aud Bangers’ refcreuees, u 
Write, N. A. B., ¢.0. “4 Ww. ore oa eg em eed 
Sue, ue: 4 367 » 





—_— 


Agency Wanted for Heavy at and 
tensive souueciion. . Mattnader eaatt 
~ Tae Eugineer” Udice. bist “9 


Rrmeeee and After the] > 


WAR WORK.—A largé Firm of British Engineeriug 
out extensive Contracts 











Founu 
Thorough practical —. technical knowledge of all branches 
of iatest 


utractors, who have vy 
fot ths British and american Govetarh ita fu Francé since | 


the War, and whvu have at Pacis, 





of Fouudrs wor! 

machine methuds se aie jon. Modern Cupola practice. 
Yarvine. marine, aero, motor, sheils, machine tools, 

electrical castings, &c. Well trained in the = F 

melting of ail kinds of metals and alloys’ Age 40. 

to “accept — position offered. — Address, “P25, a Mth 

Engineer” Office 


7ngiaeer, A M.I.M.E,, lst Class 


b.t. Certificate. Preseut posit on works supt. for 14 years, 
now resig sing, ther ngb k.iow.eige of ooilers, engi.es and 
e ectricat plant, OESIRIOUS OF UBT ASL AS, | RE>PUN- 
SIBL“ PU-T. Energetic and oan over 

mies 





—Address, P119, The Mugineer * 0: 





Cainis, Dunkirk, Havre, and 
REP ARED to p. fran) iuco iy with 
antabeusial FinMs cited 
Alued Trades with a view te ry NTiN them 
te as in Eanes and Belgium ms of eg 
8 hg whiaeina to export iy are 
to apply.—For ae Sho wee 310, hee 
Kugineer ” Uffice. 310 > 





Steam Jointin s-— Agents | “Pos 


Paxren_ Sg men. Every 


tls A mg particulars ground n growed covered — 


re adres Pe" ne bs no 








(Jontractor’s Plant fur Sale — 
half «f a Client of Ours. who has joined H.M. 
Forces, we are DISPOSING of the WHULE of bis PLANT, in 
Une Lot, ¢ + sting of s— 
8 Pile-driving Frames. 


ches. 
As rimenut of Pile Monkeys. 
Diving ‘ear. 
Ch ms, Wire Ropes, Shackles, &e. 
Pile begs 

and Too's. 

Screw & bats ulic Jacks, 
ronwork, Bolts and Nuts, Timber Spikes. 
Chain B ock 
Blocks ad Falls. 
Tand Winches, 
Tanks. 
0-ton Punt. 


Jhiv 
ong Boat and Haud Winch for placing moorings. 
Large Variety of Small Tools. 
Shed, 4ift 6in. ap: amg 6.0 
Can be by appointment. 
piney. Biel STEEL PILING CO., 
ter-street, E.C 3, 





Dock House, 
346 





| flor Hire, Soa aud Well 


ie TOOLS er eran % 
—— 


2.2 HGRA RDS aod (0. 


fer Sale.— 
Belt-driven TWIN AIR COM- 


PRESSOR, capacity 965 cubic feet. 
ic 
ven AIR COMPRESSOR, by Lar- 
} saath, ty 250 cubic feet. 
Schram, enpacit of woch 25 ee fost, vias Satie 
eu 
J Steam-driven 


‘Ain COMPRESSOR, 
Ry aI » Steam-driven AIR COMPRESSOR, 


mer DRILLING MACHIN: 
complete Wi ous tof Six Dili, air owe, Alt Tap, 
DEL au nnd Ot Co., 5 #0, St. Enoch-square, Glasgow. = ¢ 








i 
for, Sale érricat. acne MILE, by a. 
sh Pp icie se Sin. diameter, admits between standards & by 
One self-contal 
spi 


RADIAL DRILLING Mu 
one, eaten RADIAL. ACHINE, by 
Two Wail Tyee DRILLING MACHINES, Loudoy 
@roa., 2jin. and Sin. spindles, th madi oy 


werftt! Wall | RADIAL 
(QUE spindie tla. Bint, fe DRILLING 
One SLOT-DRILLING py Naber @ Kendal and Gail 


One *e 2%6-Ton VERTICAL HYDRA 
D 
sORGING —_ 
One Player's PLANISHING HAMMER for jin. thic 


 Double-ended tin. PUNCHING and SHEARING 

{ACH NE, gaps 18in. bu 
jed ae and SHEARING 

MACHIN whee Oe, 12in, 
SHIPYARD. PLATE BENDING ROLLS, lift long, 

One 4spiud ue Sue TAPPING MACHINE Spl. dies 
‘iameter, atted wl th bick balance; vices will admit m4 
liameter. 

CHUCK LATH 


Treble-geared by Butterfield ; ch 
vas fitted to face-plate tie a diameter ; inl ‘ae 
n. diame! 


ter. 
bay yee MACHINE, by Ludw. Loewe and (o,; 
takes 
Gisholt TOOL GRINDER ; takes 10jin. emery wheel, 


RIDDEL and ©0., 40, St. Enoch-square, Glasgow. 4 , 


ae Sale :— 


oo OG eRanKe tea iT, enmmorieing of 12 pat 
ler and Com: Steam E 
oy aver PPaxtman and Co, det © cn cre volt, oe 
by; the mo and Motor Co, 
ihe 2000 Yards of Ne 5 bare verbead COPPER WIRE. 
ONG 2% WN.ALP: Doublecyli: der PORTAB' EK STEAM 
pe by — ny Sons aud Co., Gainsborough. Wii) 


seinsure 80 
ON # Br. x OORNISH BOILER, will reinsure at @ ih, 


Or: left. x Sf. CORNISH BOILER, will reinsure at 


ONE ston &Tou COMPOUND STEAM WAGON, by Wally 
und Steevens, No 7535. reinsuve 170 1b. pressure. 
aw i 1hin. Belv-driven CENTRIFUGAL PUMP, by 


Gw: 
uae’ Syin. x 3gin. xX Sin. Worthington DUPLEX STEay 
STANLEY ENGINEERING CO, Bath. Bo 














ry Sale :— 


tt, wl NEW STEEL TANKS, exch 28ft. long 
x gin thick. wei! Sy! mag (these tanks 
ow beg Peg A end pp eee HR, for 2iu. pipes for use as condenser 
coxes nut can be used as Pain: storaxe tau 
ONE Willans —< Robiuson VEnTIVAl. STEAM ENGINE 
(taken from a 10 KW Electric set) for direct coupling; 
splendid order, chzap, to a : 9 mone HY about 140 H P 
UNE Reavel: Single Stage AIR COMPRESSOR, capacity 
SS cuble feet, 80 lb ole diet coupled 12 H P. Crossley 
we E gene, No 62; 
NE Reavert suite Stage AIR Brn PRESSOR, 120 cuble 
b it drive, w th friction «lotch 
ONE Be tariven AIR COM *RESHOR, by Uid Foundry Oo. 
y $0 cu rte fe-t. bs 4 moar 
ONE 8S ae COMPRESSOR, by Larmuth, 
bats a et, # I ay ee 
sTEAM HAMMER, by 


eepe 
P— ay tet mon. EASURS RECEIVERS, each 
“ONE E rtco, Sot tug ay EL x “  .. tested to 260 Ib. 


360 —¥ rE: a 60 si ; 
mS for 40 io octane spay wong Fab. 
Upset beat eundi! 


GEV. COHEN, SONS AND CO., 
600, Commercial-road East, 
London, E. 14. le 


}tor Sale :— 


PARSONS STEAM TURBINE AND ALTEB- 
RAR, 350 Xf W120 c.g, 211d wo 8q in., 
no! fiel.t-rovati wee pet exciter complete ; 

it maximum .o cycies, 3 phase. 
60 


1600 K.W. TURBU ALTERNATOR, 
volts, 50 periods, by C, and A. Parsons. 
ounasneancme S'KAM TURBINE and 
ALTERNATOR, 1200 K.W., 1200 r.p.m., 200 ib. to sq. in, 
11,000 volte, with exciter, also 
condeasing piant, cired! water pumps, &. 
ONE oF sy ie GENERATING SET, Triple. 
it pet hatte atin 
Pht. 4 Brit Westinghouse volte, com: 
plete wits exciter, &. 
ONE 236 K.W. GENERATING SET; Engine 
pert yf aan gear; genotater by B.T.H. Coy., 
ase wound, 600 volts ; complete. 
ONE 2000 HP. BELLIS TRLULE-EXPANSI oN 
poate 5 cyls, iu, Bia. 04 | 2. y . 


ONE 860:900 HP. BROWETT-LINDLEY 
art Thats eyt Min. ty 2ium., Lp. 36m. by in. 
sbrok 160 Ib. pressure, 335 r. p.m. 

Fall cent and price oa application to 


R. H. LONGBOTHAM & CO., Ltd., 








WAKEFIELD. be 
or Sale :— 
UNE TANDEM COMPOUND ENGINE of the 
traction & 00 H P. 


ype, Corliss 
CROSS-COMtOUND "HURLZONTAL ENGINE 
stroke, avy, 
14in Le Nand Lp. ¢yL, y 


R. H. LONGBOTHAM & CO., Ltd. 
WAKEFIELD. ur 





or r Sale at Stephen’s Shipyard, 


none util tho Ove SECON D-HANv BLAKE 








oA Sis. 100 Iv. 
venti x SM idhin” Two" PLECT RIC 
sets ar each cousisting of. 15 Kilowatt 

6-pole Dynamo, 240 coupled direct to Taudem Vom 
Sal Conon Engine. Pibe 

or Sale by F Private | Treaty. 
JECT! Roturbo 
tay KRY Panter) Bae bu.P, Pad et ite 
™~ FieLD ans Rerold’s nee opis A CHALNS, 

MAT WHBrLSand Oba it CASES, DisTRiseu Tlv 

Bus bu Aud C ,BLB3.—Can be ius a ayplication 


to DAVID SMITH, G@iRNETE and 
‘aoleenian ts, 61, Brown-street. Manchester 
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ELECTRIC TRACTION ON THE CENTRAL 
ARGENTINE RAILWAY. 


No. II.* 


CABLES. 


WHEN the scheme was under consideration the 
split conductor system of feeder protection had not 
been sufficiently developed to justify its adoption in 
foreign work of such importance. Accordingly the 
high-tension transmission system consists of 20,000- 
volt underground feeders, with three simple cores, 


i Telephone Cable /nsu/ated with Paper, 
bree ted covered, ire armoured and Served. 





etign ef each conductor... --- *001 Sg.ln 
° oF wires_in each strand -__-.. / 
Diameter of each wire,_----_-.-:03/ Cms 
Weront per metre gable TRE y 
Ke ILKNESS_O1 leg sheath _~- ~~. 3 
Sis efpal diameter overall. _ ~~. 3-40 Cms. 
y of armoyring wires....-_----.- i 
Diameter of armouring wires... 234 Cms. 


It 3 Core Pilot Cable /nsu/ated with Impregnated 
= : Paper, ead covered, Wire armoured & Served 






yoann ection of each conductor. __.- 005 Sq.in 
0 wires {a each strand. .... 
jameter of each a df 
(Miko Ficad shes’ 23% Ms 
n > cuban! 3 
ternal ‘dam cer overal . Same 342 Ums. 


of armouring wi Rage cas 
Diameter of armouring wires._.:234 Cms. 


Volt Single Core TrackCable /nsu/ated with /mpregnated 
- sper, Bitumen sheathed d : served 


Section of each conductor......./ » In 
N° of wires in each strand...... /. 
Diam. of each wire... _........_ ‘3 Cms. 
Weight per metre of cable. __-.-- 7-4/1 kgs 
Thickness of bitumen sheath.__.. -46Cms 
External diam. overall._.____.. §-38Cms 





N°? of armouring wires -——-—--- 
Diam. of armouring wires. -_-- aad 


20000 Volt 3 Core Cable /nsulated with /mpregnated Paper, 
_ lead covered, Wire armoured &served. 


Section of each Conductor. . *! Sq./n. 
N° of wires ineach strand..._19 
Diam. of each wire. ___.21/Cms. 
Weight per metre of cable. .2233K9s. 
Thickoess of lead sheath .__:35Cms 
External diam overall. __.917 Cms. 
N° of armouring wires... . 

Diam. of armouring wires. -406 Cms. 


ot 
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Fig. 11L—SECTIONS OF CABLES 


and of pilot cables for the protective devices. A 
system of telephone cables was also installed. Two 
high-tension-cables are laid through the streets, from 
the power station to the nearest point of the electrified 
railway track. Then they run, one on each side of 
the line, to Olivos sub-station, the western one being 
looped into Victoria power and lighting sub-station. 
A third feeder is taken from the power station to 
Olivos, along the railway line, vid Anchorena. Two 
feeders run from Olivos sub-station to Palermo sub- 
station, and two from Palermo sub-station to Retiro 
power and lighting sub-station. 

, The high-tension cables—see Fig. 11—are .1 square 








inch in section, 3-core, paper insulated, lead covered, 
and single wire armoured. The pilot cables for the 
protective gear are .005 square inch in section, 3-core, 
paper insulated, lead covered and single wire armoured. 
The telephone cables are 8 pair, dry core, air spaced, 
paper insulated, lead covered, and single wire armoured. 
They are suitable for the use of super-imposed 
circuits where necessary. Both inside and outside 
the armour all cables are served with specially 
compounded water-proof preservative coverings. 

In general the three types of cable are laid in the 
Same trench, at a distance of about lin. from each 

* No, I. appeared October 18th. 











other. Above the high-tension cable, and about 4in. 
from it, is laid a creosoted plank, 8in. by 2in., to protect 
the cables in case of future excavations. The high- 
tension cables were shipped on drums in lengths of 
100 metres. On the company’s land the cable 
trenches were kept as far away as possible from the 
rails, the depth of the trench being at least one metre. 
Where an embankment extended to the boundary 
fence, the trench was taken down till undisturbed 
ground was reached, Where the cables cross bridges 
they are supported on cast iron racks, attached to the 
structures. Sheet steel covers are fixed over the 
troughs to protect them from the direct rays of the 
sun. The feeder from the power station to Olivos, 
vid Anchorena, is taken across the Canal San Fernando, 
which is navigable for barges and small boats, in a 
concrete tunnel laid in a trench in the bed of the 
canal. The internal diameter of the tunnel is 3ft., 


and of the shafts 4ft. 

All the joints in the high-tension cables were made 
in gun-metal sleeves—see Fig. 14—-wiped to the lead 
of the cable, the sleeves themselves being surrounded 
The 


by a creosoted wooden box with an iron cover. 
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being steel-framed structures walled with brick, 
covered with armoured cement plaster. The floors 
and roof are concrete reinforced with Clinton fabric, 
the roofs being flashed with jin. of rock asphalt. 
Palermo sub-station is surrounded by a public park, 
and the Government consequently called for a more 
ornate structure than was required for the others. 
Provision is made at the sub-stations for housing the 
attendants. 

Each building is divided into three main aisles, that 
in the centre containing the rotary converters and 
transformers, and those at the sides containing the 
high-tension and direct-current switchgear respec- 
tively. There is a loading bay at one end into which 
a siding comes, so that railway trucks can be brought 
under the overhead crane which traverses the whole 
building. Provision is made for extending the 
building at the end away from the loading bay, when 
it is necessary to install further converter sets. The 
basement contains the main transformers, the 
potential and current transformers, the high and low- 
tension feeders, rotary field rheostats and battery. 
On the first floor are situated the rotaries, the 800-volt 
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Fig. 14—JOINT ON 


sleeves were filled with compound, great care being 
taken to avoid producing cavities in thefilling.. Wher- 
ever the armouring is interrupted the joint is spanned 
by a copper bond of .05 square inch section. 

After laying and jointing the high-tension cables 
were tested by applying for 15 minutes a pressure of 
40,000 volts between any core and the lead and 
between any two cores. 

The direct-current feeders from the sub-stations to 
the third rail, and the jumpers spanning gaps in the 
conductor rail, are of one square inch section, paper 
insulated, vulcanised bitumen sheathed, taped and 
braided. They are laid solid in Key’s fibre conduit, 
filled with Trinidad bitumen. The conduits are 
42in. external diameter, and about 5ft. long, the joints 
between the conduits being made by fibre sleeves. 
The cables are supported in the conduits by fibre 
bridges. A creosoted plank is laid over the conduits. 


The telephone system installed in connection with 
the electrification works provides communication 
between the power station and the sub-stations, the 
car sheds and the signal cabins in the electrified area. 
Twenty-two wire exchanges of the Sterling automatic 








\ Machined Joint f 


20,000-VOLT CABLE 


switchgear, a motor generator, and on a raised gallery 
the high-tension operating gear. 

The numbers of rotary converter sets at present 
installed are as follows :—In the sub-station at Canal 
San Fernando 3, in that at Olivos 3, and in that at 
Palermo 3. They are all of the British Thomson- 
Houston Company’s compound wound, commutating 
pole, six-phase diametrically-connected type, and have 
@ normal rating of 1000 kilowatts at 800 volts, but 
can run at 1500 kilowatts for two hours; at 2000 
kilowatts for ten minutes; and at 3000 kilowatts 
momentarily The rotary converter transformers are 
of the British Westinghouse Company’s single-phase, 
oil-immersed, naturally-cooled type, and they have 
each a capacity of 375 kilo-volt-ampéres. The station 
transformers are of the British: Westinghouse 
Company’s_ single-phase, oil-immersed, naturally- 
cooled type. Each is of 20 kilo-volt-ampére capacity, 
the ratio of transformation being 2C,000 to 440 volts. 
The station lighting transformers are of the British 
Westinghouse Company’s single-phase, oil-immersed, 
naturally-cooled type. Each has a capacity of 10 kilo- 
volt-ampéres, and the ratio of transformation is from 




















Figs. 12 and 13—INTERIOR OF SUB-STATION 


type are installed at Victoria sub-station, and at the 
power station. 


TRACTION SUB-STATIONS., 


The line at present electrified is served by three 
traction sub-stations situated respectively as follows : 
—San Fernando sub-station, about 1} miles from the 
outer end of the line; Olivos sub-station, about 
midway along the line: and Palermo sub-station, 
about 2} miles from the city terminus. Between 
Palermo and the terminus four tracks are equipped 
electrically. 

The buildings are all of the same general design, 





440 to 110 volts. There is also a B.T.H. 5-kilowatt 
motor generator which works with alternating current 
at 440 volts, and generates direct current at 100 volts. 
The equipment also includes an Alley and McLellan 
air compressor which has a capacity of 39 cubic feet 
of free air per minute compressed to 60 lb. per square 
inch. The ventilating fans are of the Blackman type, 
and each has a capacity of 25,000 cubic feet of air per 
minute. The secondary battery, which was supplied 
by the Tudor Company, has a capacity of 50 ampére- 
hours. 

The high-tension gear is similar to that in the power 
station, The bus-bars are sectioned and inter-con- 
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nected by an oil sectioning switch, the two halves of 
the bars being fed by different cables. The direct 
current switchboard is built up of panels supported on 
® pipe framework. A single pole circuit-breaker with 
overload and reverse current tripping coils, and a 
knife switch which isolates the circuit-breaker from 
the bus-bars, are mounted on a marble panel at a 
height of about 8ft. from the floor—see Fig. 12. 
Marble partitions between adjacent panels form 
separate cubicles and prevent the arc from a breaker 
which opens on a fault from travelling to adjoining 
switches. The switches are operated through wooden 
rods and porcelain insulators by -handles which 
project through cast iron panels mounted about 14in. 





working to an average of 2 per month for succeeding 
months. 

The transformers are mesh connected on the high- 
tension side, with tappings on the high-tension side 
to compensate for variations in the supply voltage 
and on the low-tension side for starting. The tanks 
are made of jin. boiler plate, with external tubes to 
give increased cooling surface. They are mounted on 
rollers, so that when the core has been lifted by the 
overhead crane, the tanks can be run out of the cham- 
ber and the core set down on a drip tray for examina- 
tion. The chambers are ventilated by ducts carried 
up to Barrol ventilators in the roof. Cooling air is 
drawn from outside the station by motor-driven fans, 














Fig. 15—-FIRST-CLASS COACH 


in front of the marble slab. In this way all live metal 
in front of the board is placed out of reach of a person 
standing on the floor. 
hand wheels for operating the rotary field rheostats 
which are mounted in the basement directly below the 
board.. Differential relays are provided to prevent a 
circuit-breaker being closed when the polarity of its 
rotary is reversed. These operate in conjunction with 
indicating lamps which light up in such circumstances. 

The rotary converters—see Figs 12 and 13—are self- 
synchronising, and are started from tappings on the 
low-tension side of the transformers by an oil immersed 
controller. Provision is made for coupling negative 
boosters to the ends of the shafts when the traffic 


The generator panels carry | 





and is passed round the foundations of the converters 
into the transformer chambers through an expanded 
metal opening in the door. 

The auxiliary equipment of each sub-station includes 
a bank of three single-phase transformers which gives 
a supply to the motor-generator, the air compressor 
used for cleaning purposes, the ventilating fans, and 
the lighting transformer. The motor generator gives a 
direct-current supply at 110 volts for charging the 
battery which is used for the tripping and indicating 
circuits and emergency lighting. 

In the Olivos sub-station a panel is installed, which 
carries two centre-zero voltmeters connected to pilot 
wires running to the negative bus-bars of the three 
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Victoria workshops. The former is designed to deg) 
with the power and lighting requirements of the 
terminus, the train yard and offices, and to give g 
supply for pumping and for operating the compressors 
of the pneumatic signalling system. The latter 
supplies power and light to the workshops, locomotive 
sheds, car sheds and repair shops at Victoria Station. 

Retiro sub-station has a frontage on the Paseo do 
Julio, and the external elevation has been designeq 
to be in keeping with its position. Internally the 
design is similar to that of the traction sub-stations, 
Space is reserved in the station for two traction rotary 
converters which will be installed when the goods 
traffic in the yard and at the docks is handled 
electrically. The high-tension switchgear is similar 
to that in the traction sub-stations. The direct. 
current board consists of slate panels supported on 
pipe framework. Battery charging boosters arg 
mounted on the bed-plate of the motor generators and 
direct coupled to the armature shafts. A _ battery 
regulating switch of the single-sided remote-contro| 
type is installed to control the end cells of the lighting 
battery. 

The Victoria sub-station is a small building 
containing two banks of transformers, with the 
necessary high-tension switchgear and low-tension 
panels. The high-tension switchgear is of the 
standard type; the low-tension board consists of 
slate panels mounted on pipe framework with ex. 
panded metal screens enclosing the back of each 
panel. The low-tension feeders are run from the 
sub-station as overhead lines. 

In the Retiro sub-station the motor generators are 
of the British Thomson-Houston Company’s make, 
They have asynchronous 440-volt motors, and their 
output 1s 400 kilowatts at 240 volts direct current, 
The step-down transformers were built by the 
British Westinghouse Company. They are of the 
three-phase, oil-immersed, naturally-cooled type, and 
of 600 kilo-volt-ampéres capacity. The ratio of 
transformation is from 20,000 to 440 volts. The 
secondary battery was made by the Chloride 
Electrical Storage Company. It is of 4000 ampére. 
hours capacity at 240 volts. It is regulated by a 
Bertram Thomas switch. At the Victoria sub. 
station the transformers are of the Berry type, and 
were made by the British Electric Transformer 
Company. There are three single-phase transformers, 
each having a capacity of 375 kilo-volt-ampéres, the 
ratio of transformation being from 20,000 to 440 
volts. 

The lighting of wayside stations along the electri- 
fied trackis taken from the third rail, the circuits being 
arranged to take four 200-volt lamps in series, 
Vulcanised-bitumen sheathed, paper-insulated cables 
of .1 square inch section are taken from the third rail, 
and track rails respectively to a “ casilla,” a small 
brick chamber, in which the switches are housed. 
The main panel is of slate and carries a single pole 
knife switch, operated by a handle which projects 
through the panel, a fuse and a voltmeter. The 
circuits are controlled by double pole knife blade 











Fig. 16—INTERIOR OF FIRST-CLASS COACH 


increases to such an extent that the drop in the track 
rails becomes higher than is desirable. 

Special precautions have been taken tc reduce to a 
minimum the flashing over which is liable to be caused 
by heavy short-circuits on the track. With this object 
the commutator cones have been covered with pro- 
jecting fibre sleeves and all earthed metal near the com- 
mutators has been painted with a composition made 
up of half gold size and half linseed oil. In addition 
sereens are fixed between the brush holders to prevent 
flashing round the commutator. By these and other 
means the number of flashovers was reduced from an 


average of 6 per month during the first six months of | 





sub-stations. A permanent deflection of one of the 
pointers indicates to the sub-station attendant that 
there is a difference of potential between the bus-bars 
in two adjoining sub-stations, and that one sub- 
station is ‘‘motoring” the other. He can then 
instruct one of the sub-stations to raise or lower its 
voltage of supply till it is taking its proper share of 
the load and the transference of current ceases. 


PowER AND LIGHTING EQUIPMENT. 


Two sub-stations are provided in the electrified 
section to give a supply for general purposes. One is 
situated at the Retiro terminus and the other at the 








Fig. 17—INTERIOR OF SECOND-CLASS COACH 


switches, each circuit being protected by a double 
pole fuse. 
Routine Stock. 

As the passenger service on the lines to be electrified 
is frequent and suburban only, the rolling stock 
equipment was naturally laid out on the multiple unit 
system. The stock ordered was as follows :—55 
motor coaches each equipped with two motors; 
12 motor coaches each equipped with four motors ; 
and 50 trailer coaches. All the coaches are of the 
saloon type with cross seats—see Figs. 16 and 1%. 
There are two classes of seating accommodation on 
the suburban trains in Buenos Aires, first. and second, 
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but the distribution of passengers between them] used as a driving 
differs from that obtaining in this country, inasmuch | covered by a */,,in. thick chequered fall-plate hinged 
as the ratio of higher to lower class tickets sold is of 


the order of 1:4 to 1. Consequently a larger pro- 
portion of first-class coaches is required, and the 
numbers ordered for the electric service were :—First 
class, 52 motor and 37 trailer coaches, and second 
class, 15 motor and 13 trailer coaches. 

All the coaches that are equipped with four motors 
are first-class coaches. They will be used for hauling 
trains made up of a motor coach at each end and 
between them six first-class trailer coaches, taken 
from the old steam stock and equipped only with 
control wiring to allow of the train being operated 
from either end by one man. Such trains will be used 
on days of specially heavy traffic, the principal of 
which is Tigre Regatta day, when 9000 people have 
been moved by steam trains from Tigre in two hours. 

+ The limiting features in designing the coaches were : 
(a) the high standard of comfort to which suburban 
passengers in Buenos Aires are accustomed ; (6) the 
provision of vestibule connections between the coaches ; 
(ec) the existence of low platforms necessitating steps 
up into the coaches; (d) the provision of a driving 
compartment at each end of every coach: and 
(e) the use of vacuum brakes. 
» As is particularly desirable in a hot climate, the 
coaches are large and airy. the capacious loading 
gauge adopted by the broad gauge lines in the Argen- 
tine allowing more latitude in this respect there than 
in this country. The height from floor to centre line 
of the semi-elliptical ceilings of the saloons is 8ft. 7*/,in. 
and the width between pillars is 9ft. 7}in. Eight 6in. 
ventilators are fitted in the roof, and four 38in. fans 
are installed in the first-class coaches. The lower side 
lights slide upwards and all the windows are provided 
with upper and lower louvred shutters in place of 
blinds to keep out the sunlight. The shutters are 
covered with fine mesh copper wire gauze to prevent 
the entrance of mosquitos—see Fig. 15. 

The minimum space which must\be provided for 
each seated passenger is definitely set out in the 
Government Regulations, the requirements being that 
the distance between seats set vis-d-ris shall not be 
less than 15}in. and that the length of seat shall be at 
least 18}in. and 153in. per passenger in first and 
second-class coaches respectively. Further, the gang- 
way between seats shall be not less than 21 fin. wide. 

Besides the provision of two classes of accommoda- 
tion the Government Regulations call for at least one 
W.C. compartment on every local train. Space had 
also to be reserved in a certain number of coaches for 
compartments for the use of the postal service and 
for luggage. These requirements were met by pro- 
viding a W.C. compartment in each first-class motor 
coach, and postal, luggage, and W.C. compartments 
in the second-class motor and trailer coaches.* 

The height above rail level of the platforms on the 
Tigre line varies from about 6in. to 20in. The height 
above rail level of the motor coach floor is 4ft. 2in., 
and the Government Regulations call for three 
intermediate steps. A door is provided at each end 
of the coach, and also one in the middle. The latter 
is double, the doorway being 5ft. wide, and is 
intended to take two persons abreast, the streams 
being separated by the central doorpost. As the doors 
had to be set back from the side line of the coach, it 
was not possible to arrange the sills to run beneath 
the body sides from headstock to headstock, or even 
between bolsters. In the case of the motor coaches— 
see page 345—the main longitudinals are therefore 
spaced at a width of 7ft. and consist of built-up 
fish-bellied steel girders, 2ft. 6in. deep in the centre, 
with holes cut out of the web for lightness and to 
facilitate access to the electrical equipment. These 
main longitudinals run from headstock to headstock ; 
they support the angle bar sills, which are interrupted 
to clear the footsteps, by means of pressed steel 
brackets. The main members of the trailer under- 
frames, which are of the Livesey-Gould type, are two 
12in. channels, spaced 3ft. apart, and running from 
headstock to headstock ; they are stiffened with king 
and queen trusses, and support the body sills by means 
of transverse cantilevers. The motor coach floors 
are of steel plates 7/,,in. thick, stiffened with inden- 
tations ; the plates are covered with “ Induroleum,” 

@ non-inflammable composition which was laid at the 
builders’ works, the whole underframe being shipped 
in one piece with the floor in position. The trailer 
coach floors are pitch pine in-two layers jin. thick. 

The end vestibules of the Céaches are arranged to 
serve either as entrance ways for passengers or as 
driving compartments for the motormen. They are 
4ft. wide and contain the driver’s brake valve, master 
controller and hand brake wheel. -As the English 
rule of the road is observed on the railways in Buenos 
Aires, and the wayside platforms are not of the 
‘island’ type on the Central Argentine Railway’s 
suburban lines, the driving position must‘ be on the 
left-hand side of the train, in order that the motorman 
may see the guard’s signals without leaving his 
position; accordingly, the brake and master con- 
trollers are mounted on the near—or left-hand—side 
of the vestibule. The hand brake, which is normally 
operated only when entering termini, is reached by 
walking across the vestibule. Duplicate doors are 
provided so that. when the vestibule is used for pas- 
sengers, the electrical gear is all closed off;, when 


eee 





compartment the step-well is 


to the door closing the opening in the side of the 
coach. A removable circular seat of the ‘* music stool”’ 
type is carried by the fall-plate, the end of the leg 
being placed in a hole in the plate. In the motor 
coaches the vestibule also contains the panels carrying 
the switches for auxiliaries, ¢.g., lighting, control 
circuits, brake circuits, relays, &c., and also sundry 
tools, viz., short-circuiting bar, hammer, pliers, rubber 
gloves, &c. 

The concealed framing of the coaches is pitch pine, 
while all exposed framing, and the finish of the outside 
and of the vestibules, are of teak. The interior finish 
of the first-class coaches is light wainscot oak, and of 
the second-class coaches pitch pine. The ceiling sheets 
are white millboard on red deal matchboarding. 
The reversible seats in the first-class coaches are 
upholstered in leather; the fixed seats in the 
second-class coaches are framed with pitch 
pine slats. The roof sticks are ash or elm 
with ten carlines of 3in. by 2in. angle bar and the 
roof boarding is red deal covered with canvas. The 
sides and ceilings were shipped in two sections ; 
the ends of the coaches and the partitions were 
shipped whole, all being packed in zinc-lined cases. 

The coaches are lighted by three two-light fittings, 
with holophane glass globes down the centre of the 
ceiling, and eight pendants down the sides of each 
saloon. A single light pendant is fixed above each 
entrance, and a headlight, two signal lights, and an 
illuminated destination indicator are provided on 
each end of each coach. 








BRITISH SHIPBUILDING YARDS. 


No. I. 
THE CALEDON YARD, DUNDEE. 


Some account of the changes, extensions and improve- 
ments necessitated in existing shipbuilding yards by the 
demands of the wer will probably show that the merchant 
shipbuilding effort of this country has been infinitely 
greater than is generally realised, though its full extent 
is not and cannot be apparent immediately. The 
reasons for this will make themselves clear in an 
account of what has been done, and is in process of being 
done, in various yards throughout the country, which 
may be taken as typifying the entire shipbuilding 
industry. As the first example, showing many of the 
difficulties and achievements of other similar yards, 
may be taken the Caledon Shipbuilding and Engineering 
Company, Limited, of Dundee, a private company of 
modest proportions established in 1875. 

Since its foundation the company has devoted its 
energies essentially to the construction of liners—hulls, 
engines and boilers. It has built first-class passenger 
boats for such firms, for example, as the Blue Funnel 
Line (Alfred Holt and Company), the Booth Line (Elder, 
Dempster and Company), &c, and fast coaster and cross- 
channel passenger and cargo vessels, and vessels for 
special trades, such as fruit and cattle-carriers. The 
men and the plant, draughtsmen, joiners’ shops, Xc., 
were all specially organised with a view to this high-class 
type of passenger vessel. When war broke out all work 
under construction was of this character. Everything 
had to be changed over. Men in all departments had 
to turn to a different class of work, with different classes 
of material and designs. The work of re-organisation 
entailed in such a shift must be heavy. 

At the outbreak of war the Caledon Yard had five 
building berths. Having re-organised and improved 
them to meet new conditions, the firm, with the assistance 
of the Government, entered upon several schemes of 
extension and development. An adjoining timber yard 
was absorbed, and a new yard of 21 acres was constructed, 
in which two berths are already at work, each of which 
will turn out two ships per annum, instead of one on 
pre-war lines. Thus the company has now eight berths 
instead of five, and later on will have ten. This increase 
in the number of berths does not indicate fully the 
possible increase of output, for all berths have been 
enlarged for greater tonnage. The increase in the size 
alone of the berths, without any increase in their number, 
is sufficient to augment the output by 50 per cent. 
Other developments and improvements in this yard 
include the construction of a crane to lift boilers of 130 
tons each and place them quickly in vessels alongside ; 
and the erection of a new platers’ shed and a new boiler 
shop, which will more than double the previous boiler 
output. The electric plant has also been greatly increased 
to reduce the risks of breakdown of plant, and enable 
sections and individual tools to be run throughout the 
night, and generally to speed up output. The company’s 
total electric horse-power is now about 5200. Pneumatic 
riveting and caulking have also been introduced and 
will be further developed as the men get used to the 
tools. A housing scheme has been entered on and will 
be continued as war conditions permit. The firm is 
building two model houses at a cost of £800 each, and 
on its first programme will build 400, at a less cost, 
purchasing them from 1000 that the Dundee Corporation 
are building. 

The question naturally arises as to the effect of all 
this progress on output. The pre-war output of the 
firm was from five to six vessels of the liner type per 
year. This year it will turn out eight, more probably 
nine, Standard steamers, with engines and boilers, all 
constructed in its own works. For the year 1919 the 
company confidently expects to deliver thirteen Standard 
ships, and most probably fourteen. If the requirements 
for repairs diminish, the output should be fifteen or 
sixteen vessels, 7.¢., one completed steamer every twenty- 
two working days. 

Very early in the period of war development, a new 
and, tor a firm that had never hitherto handled such 


to fighting and auxiliary ships became necessary, ]j 
is obvious that this work must interfere with the output 
of new construction, but it is equally obvious that tonnage 
thus restored to service is equivalent to new tonnage 
is more rapidly put in service, and avoids the congestion 
of docks, &c., by damaged vessels lying up awaiting 
repairs. As the figures relating to repair work are 
naturally not published, the public is likely to forget 
that in considering the figures of output it should bear 
in mind that to them should be added the tonnage 
restored in the form of repaired vessels. How considerable 
this figure is, may be deduced from the fact that in the 
Caledon Yard in-one year the number of repair jobs 
totalled 361-309 in the shipyard and 52 in the engine 
works-—practically a ship a day. The same ships appear 
more than once in the list, and it ought to be added that 
frequently the repairs are of the most trivial description, 
very many costing only a few shillings. The highest 
repairs bill for one ship in this yard is £15,328, and the 
greatest number of men put on to repairs at one time 928, 

It may be added that the Caledon Shipbuilding anq 
Engineering Company at the time men were joining the 
forces in great numbers, further retarding production, 
introduced women workers, As yet it employs only 
some 120-130, but when a new canteen has been provided 
more will be taken on. 








DRILLING FOR OIL IN DERBYSHIRE. 





On October 15th, at Hardstoft, near Chesterfield, on the 
fringe of the Derbyshire coal area, Lord Cowdray’s firm, 
Messrs. Pearson and Sons, commenced, on behalf of the 
Government, drilling operations for oil. We give on p. 352 
four views showing the plant used, and the commencement 
of the operations. The undertaking is admittedly of a 
“* wild cat ’’ nature, and should not give rise to exaggerated 
hopes. It is believed, however, under present 
circumstances to be justifiable, and the American drillers, 
who are carrying out the work, have promised that if there 
is any oil at Hardstoft they will find it. For the time 
being, one well only is being drilled, but the drilling of 
six others in the neighbourhood is in contemplation. 
The drilling operations on the first well are expected to be 
completed within six months, and it is believed that the 
principal occurrence of oil will be found at between 2000ft. 
to 4000ft. The drilling plant used is of the American 
Cable Californian-Rig type. The drilling tools each weigh 
several tons, and they and the casing for the bore are 
handled by means of a 100ft. derrick. The opening 
ceremony was performed by the Marquis of Hartington. 








MINISTRY OF MUNITIONS ORDERS. 





RETURNS AS TO FORGINGS AND CASTINGS. 

Tue Minister of Munitions ordered under date of the 
18th October, that :— 

(1) Every person engaged in the production of Ferrous 
Forgings or Drop Forgings or Castings must furnish to 
the Controller of Forgings and Castings, Ministry of 
Munitions, 8. Northumberland-avenue, London, W.-C. 2, 
such particulars as to output, plant and workpeople 
employed by him, and asto his orders and contracts as the 
Controller shall from time to time direct. 


MACHINE TOOLS, WOOD WORKING MACHINERY 
AND TREADLE LATHES. 


Wiru reference to the Machine Tools and Power 
Machinery Order, 1916, the Wood Working Machinery 
Order, 1917, and the Treadle Lathes Order, 1918, the 
Minister of Munitions has given notice that, as from the 
16th September, 1918, all applications for a permit to 
purchase or enter into negotiations for the purchase of 
machine tools, power-driven wood-working machinery, or 
treadle lathes of 3in. centres or over suitable for use in 
cutting and working metal, or suitable for use in cutting, 
working or operating on wood, under the above-mentioned 
Orders, must be made to the Controller, Machine Tool 
Department (T.M.7), Ministry of Munitions, Charing Cross- 
buildings, Embankment, London, W.C. 2. 








LETTERS TO THE EDITOR. 
(We do not hold elves responsible for the opinions of our 
€ ourselves sf 





THE FOURTH DIMENSION. 


Srr,—-One of the strangest features of the conditions under 
which mankind exists is that some of them, and those extremely 
important ones, are imperceptible to the senses, while others 
are only capable of being realised after the perceptions have been 
trained thereto. 

A few hundred years ago the world was generally believed to 
be flat and immovable, a state of affairs which still usually 
constitutes the system of a savage. The time came when 
scientific minds supplied another theory, which was only accepted 
for fact by slow degrees. As it gradually spread, the first stage 
would be a kind of faith, followed by actual sensual perception. 
when the visible movements of the heavenly bodies were realised 
to be due to thé earth’s revolution, and the experience of seeing 
a ship hull down, to its curvature. ; 

We know that there is no such thing as standing still, immo- 
bility being merely apparent. Indeed, if our senses were more 
closely attuned to their environment, it would probably be 
impossible, or at all events extremely difficult, for the imagina- 
tion to form a picture of anything at rest ; but, as things are, 
all we can actually see in the way of movement is that which 
exists relatively, either to ourselves, or, if we are sharing in the 
movement, to some other visible object, such as part of the earth 
or sea, &c. Besides translational motion there is usually con- 
tinual dilatation and contraction, due to temperature changes 
and other causes. 

Velocity is just as mucb # \universal attribute as length, 








* Since the service started the Government has agreed to the 
removal of the W.C. compartments from the first-class coaches. 


work, « very disturbing factor was introduced. Repairs 


breadth, or thickness. The full realisation of this fact which, 
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every educated person is aware of in a kind of way, leads one to 
yather different conceptions of the nature and correlation of 
gpace and Time from those into which we have fallen, or perhaps 
petter, to an expansion of the idea of Space as so to enable it 
to embrace that of Time. We are accustomed to think of them 
ag being of utterly different natures, which is a state of mind 
capable of being improved upon. without going deeply into 
metaphysics. 

Space, in the ordinary sense of the word, is defined or indicated 
by “ dimensions,” which are three mutually perpendicular axes, 
The word * dimension ” in this connection must, of course, 
pe divorced completely from any idea of “ size.’’ The use of this 
word is, perhaps, a little unfortunate, owing to its meaning in 
ordinary parlance. The fourth and higher dimensions are often 
spoken of, and are supposed to be outside the operation of our 
senses, I think, however, that the fourth, and possibly the 
fifth also, may be immediately under our noses, so to speak, all 
the time. 

Why should not Time be the fourth dimension, since velocity 
js a characteristic of everything ? 

That Time is the nature of a dimension can be realised by 
considering the flow of a liquid or gas through a pipe. The quan- 
tity delivered depends on the number of volumetric units 
passing per unit of time. 

Suppose the pipe is gradually contracted and expanded. The 
same quantity of liquid will pass, but with an augmented velocity 
in the contracted portion, so that while its sectional area is 
reduced, the time dimension (in this case the reciprocal of the 
number of time units occupied by a particle in travelling a given 
distance) is proportionately increased. Thus by decreasing 
two of the ordinary spatial factors, and increasing the time factor, 
we have left the total unchanged, and have passed through the 
imaginary barrier between space and time, just as easily as if 
we had taken 4 certain volume and increased its length and 
decreased its breadth proportionately. Again, if we increase 
the velocity, which is the same thing as the time factor as defined 
above, leaving everything else unchanged, we shall have a larger 
volume of the liquid to deal with at the discharging end of the 
pipe. sia 

In astronomy, time is actually used habitually as a dimension, 
for example, in the expression of stellar distances in “ light 
years,” and in the use of time instead of angles, to express the 
right ascension of a star. Another somewhat similar instance is 
when the distance of a gun is estimated by observing the interval 
between the flash and the sound, though in this case the 
“answer ’’ would be converted into ordinary length units. 

There is, however, a fundamental! difference between time and 
the other dimensions. We can produce motion at will in any of 
the latter, but are powerless in this respect as to time, which 
may be said to have its own proper motion, ever onwards. 
The change in local time when we travel from place to place is, 
of course, purely artificial, merely amounting to a difference in 
what we choose to call the clock time. 

I think it has been shown that time may easily be an ingre- 
dient of volume or length, and is consequently merely a particular 
kind of space. It will also supply us with a conception for the 
fifth dimension. The velocity with which everything is 
imbued is never perfectly constant, there being always a certain 
amount of acceleration or retardation. Everything, includng 
the velocity itself, is more or less in a state of flux or vibration. 
In order to define any particular acceleration, we have to use an 
expression such as ‘‘ feet per second per second,” often abbre- 
viated as “feet per sec.*”’ which brings us to the conception 
of “time squared.” This is one of some difficulty, unless we 
agree to regard it as a further dimension, in which case it 
falls easily into place in the general scheme of things. 

C. F. D. M. 

P.S.—Since writing the above, my attention has been drawn 
to Mr. H. G. Wells’ brilliant little flight of fancy, * The Time 
Machine,” in which the same idea is ingeniously turned to 
account. 


PATENT LAW REFORM. 


Str,—If I were one of those people who delight more in 
discomforting their opponents in debate than arriving at the 
facts by discussion, I should rejoice in the tone of Mr. Keith’s 
letter in your last issue, but let me assure him that I was not 
“attacking ’ him at all, and have not the least desire to do so. 
I drew what I think may be considered a legitimate conclusion 
that, since the succession of Jetters on ‘‘ Patent Law Reform ” 
from Mr. Keith had found no support from other readers of your 
influential pages, the general body of engineers are not very 
dissatisfied with the British Patent Laws. Mr. Keith, I feel sure, 
will accept this assurance that I had no intention of hurting 
his feelings. 

On one or two points raised by Mr. Keith I should like to say a 
word further. He asserts that America, by its ‘‘ wise system of 
patent policy,” encourages invention, whilst ‘the British 
Government, by its iniquitous system of reaping a blood tax for 
the benefit of the Chancellor of the Exchequer,” discourages 
invention. The point I endeavoured to make was, first, that 
there was very little evidence that the encouragement offered 
by the American patent system had, as measured by the patented 
inventions per head of population, any very marked effect. and, 
secondly, that measured by value of inventions it had none at all. 
Mr. Keith does not touch these points at all, in spite of the fact 
that they present the only solid ground for a comparison between 
the two systems. If it may be assumed that the British and 
American peoples are equally inventive—the Americans by 
the way will not admit the equality—then, if the laws of one 
country encouraged, whilst those of the other discouraged, 
invention, there should be a very pronounced difference in the 
number of patents per head of pupulation in the two countries. 
That is the proposition I put forward for discussion. 

Mr. Keith describes the British patent system as legalised 
robbery. In what does the robbery consist t The fees amount, 
as far as I remember, to one hundred guineas for a fourteen year 
monopoly—or a trifle over £7 per year. If a patent is any good 
at all it will bring in fifty to a hundred times that small figure. 
Tt appears to me to be an exceedingly trifling sum to pay for the 
power that it gives. What it comes to is this, that Mr. Keith 
and other reformers want a monopoly for next to 
notaing, and want the mon »poly made quite safe to them 
without any trouble on their part—they want, for example, the 
Government to go to the expense of assuring the patentee that 
no one can challenge his patent, for it is this that official search 
amounts to, I hold that no individual has a right to a monopoly 
on such easy terms. It might be partially justifiable if it could 


= shown that the country was really benefited thereby, but that 
z i yet been done, and Mr. Keith, if I dare say so at the risk 
oa gain hurting his feelings, seems to be thinking much more of 

© inventor than of the people, a view of monopolies that is 








quite opposed to al! sound opinion. It is known to what abuses 
that practice led some hundreds. of years ago, and that the 
Statute of Monopolies had to be introduced to prevent its con- 
tinuation. But I need not follow that point up. Will Mr. 
Keith kindly consider the proposition I have put above as regards 
patents and population, and let your readers have the benefit of 
his arguments on the point. 

I cannot understand the statement that Sir Robert Hadfield 
had to pay eight guineas for a Canadian specification. 1t must 
have been a very long one, or he must have needed many copies, 

Prior Lien. 

October 2 Ist. 

| With regard to our correspondent’s last sentence, Sir Robert 
Hadfield tells us that the figuré was eight shillings and not eight 
guineas as written, no doubt by a slip of the pen, by Mr. Keith.— 
Ep. Tur E.| 


THREE-CYLINDER LOCOMOTIVES. 


Srr,—The description and illustration in your of 
July 26th of a valve gear for three-cylinder locomotives, 
designed and built by H. N. Gresley for the Great Northern 
Railway. is of very great interest to me. 

In making a study of the three-cylinder locomotive early in 
1909, the possibility of utilising the combined motion of the 
outside valve gears for driving the central valve occurred to me, 
and a design was worked out and patented, U.S. 946,083, copy 
of which is enclosed. The important element of the design is 
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the selector lever A—-Fig. 1—which performs the same function 
as the analogous element in Mr. Gresley’s design, the one 
important difference being that in this arrangement the central 
valve positions are 180 deg. out of phase. In other words, if 
the outside valves are arranged for outside admission, the central 
valves will be inside admission. This was done in order to 
reduce, as much as possible, the number of joints. Mr. Gresley 
interposes a rocker to change the phase of the central valve, 
and this was also done by the writer in a later design, worked 
out in February, 1913, and shown by sketch—Fig. 2—in which 
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the selector lever is pivoted to one end of a rocker, the other end 
operating the central valve, thus putting the central valve in 
phase with the outside valves. 

Neither of these designs has been applied to a locomotive, 
as in this country the three-cylinder engine has not yet received 
the attention from designers which the writer feels its merit 
demands. 

H. 8. Vincent. 

New York, September 24th. 

WHY NOT A FIVE-DAY WORKING WEEK ? 

Str.—Some of the engineering and shipbuilding trade unions 
have requested the Shipbuilding Employers’ Federation to 
institute a 44-hour working week after the war, and the employers 
have replied accepting the principle of a shorter week, but with- 
out committing themselves to any definite number of hours. 
As an old advocate of the five-day working week, in preference 
to the eight-hour day, or 48-hour week, I welcome this 
announcement, and nope the parties concerned will see 
the wisdom of adopting my proposal. Immediately after 
the war there will be a big demand for reduced working hours. 
If this is put by the one side with reason, and met by the other 
in the right spirit, the health of our workers and the prosperity 
of our trades will alike benefit. 

I may recall that just before the war the unions and employers’ 
associations in the engineering trades planned a series of confer- 
ences on this question of hours. It was recognised that there 
was a case for reduction, in view of the speeding up that had been 
effected since the last reduction. But the labour demand for a 
set eight-hour day was an obstacle to settlement. It was 
observed that the eight-hour day, with its three shifts daily, was 
not giving satisfaction to the North Country miners. The 
employers favoured some reduction, bringing in the one-break 
for meals system. Mr. Wilkie proposed a half-hour per week 
reduction every three or six months, until the desired 48-hours 
a week was reached. His idea was to avoid any sudden dis- 
location. I ventured to urge a five-day week of ten-hour days 
on the one-break plan. It is this idea I now wish to advance. 

Some time ago Lord Elphinstone announced that the Govern- 
ment intended to experiment with a 50-hour working week. 
Dr. Addison gave some interesting figures regarding hours and 





output. He stated that in one controlled factory where women 
were employed a reduction from 66 hours a week to 54.8 hours 
gave a 34 per cent. increase of output. In a factory where boys 
were employed a reduction from 72 hours to 53 resulted in an 
increase of 29 per cent. in the output. In the case of some men 
doing heavy work a reduction from 58 to 51 hours yielded a 
37 per cent. increase. 

The greatest objection to the eight-hour day is that in many 
industries it would involve night work and changing shifts, 
detrimental to the workers’ health, and upsetting their social 
and domestic customs. It has proved so among the miners. 
Tt also often means long intervals without meals. There have 
been more accidents, worse health, more discontent, and smaller 
output per man in the mining industry since the Eight Hours 
Act was put into operation than there were before. That 
measure has falsified all the main predictions of its advocates. 

My proposal is that in place of the so-called nine-hour day, or 
54-hour week, arranged to allow a half-day holiday on Saturdays,’ 
and in order to obviate the evils of the eight-hour day, or 48-hour 
week, we knock off the ex’sting Saturday morning shift, extend 
the other five shifts, Monday to Friday, by an extra half-hour. 
but by working these five days on the one-break system reduce 
the time of absence from home on the five working days, besides 
making Saturday a full instead of a half-holiday. There would 
be clear week-end off from Friday evening to Monday morning— 
a day for sport and a day for rest. It might be worked somc- 
thing like this in most manufacturirg industries :—-The standard 
week to be one of 50 hours ; the 50 hours to be put in in five days 
of ten hours each; the days to be worked on the one-break 
principle : the starting time to be 7.30 or 8 o’clock, and the 
knocking-off time to be 6 or 6.30, there being one half-hour for 
light lunch, the workers breakfasting at home in the morning 
and dining there in the evening. This would not only reduce 
the working week by a day, but the absence from home on the 
five days by half-an-hour. On the five full days at present there 
are eleven hours of workshop time, including half-an-hour for 
breakfast and an hour for dinner. Under my system there would 
only be ten and a-half hours workshop time. The clear week-end 
off from about 6 or 6.30 p.m. Friday to 7.30 or 8 a.m. Monday 
would surely be a boon outweighing any little objection to the 
arrangements for the five working days. 

Whilst labour would gain these points—an extra meal and an 
extra half-hour at home each day, Monday to Friday, and the 
whole of Saturday off instead of half of it—capital, in return 
for the loss of three or four hours’ lebour per week, would save 
the whole of Saturday’s steam raising and wear of machinery, 
half-an-hour’s steam each other day, and 14 hours’ lighting on 
dark mornings, against an hour’s extra lighting in the dark 
evenings, and would secure much better timekeeping through 
the start being timed for 7.30 or 8 o’clock instead of the unnatural 
and uncivilised 6 a.m. 

E. T. Goon. 

Sheffield, October 19th. 


THE COUNTY OF LONDON ROYAL ENGINEER 
VOLUNTEERS. 


Sir,—May I solicit your assistance in obtaining recruits for 
the Rcyal Engineer Volunteers, and subscriptions towards their 
funds. 

The Corps is in a highly efficient condition, as is shown by the 
Inspection Reports, but owing to the alteration in military age 
and other causes, the numbers are considerably below the estab- 
lishment. Although the Corps is under the control of the War- 
office, the Government funds are quite insufficient to maintain 
it on a satisfactory basis, and at present it is supported mainly 
by subscriptions from members. 

In an Engineering Corps there are many expenses that do not 
occur in the case of Infantry, and the good work which the Corps 
is doing must be my excuse for enlisting your aid. Up to the 
present 800 men from the Corps have joined H.M.’s Forces, and 
of these 300 have accepted commissions. It is estimated that a 
sum of about £400 is required to run the Corps satisfactorily, 
and of this amount we now have about £130 assured. 

I send you herewith a copy of a pamphlet explaining the work 
of the Corps, and I should be obliged if you could make it known 
that further copies, as well as explanatory leaflets, can be 
obtained at our headquarters, Balderton-street, Oxford-street, 
W. 1. I need hardly say that any assistance you could obtain 
for us, either in recruits or subscriptions, would, be greatly 
appreciated. 
C. B. Cray, Lieut.-Col., V.D., Commandant. 
Headquarters, Balderton-street, 

Oxford-street, W. 1, October 1‘th. 





ANCIENT PUMPS. 

Srr,—Your interesting article on George Sorocold reminds me 
that there is a set of similar pumps and waterwheel to your 
illustration in an excellent state of preservation within 300 yards 
of Carshalton Station, at Carshalton House Convent. The plant 
is in a large building partly built as an architectural feature, and 
partly as a water tower, but has been long out of use, although 
intact. 

There was another set near Westbourne Mill, Sussex, two miles 
from Emsworth Station. About eighty years ago this set was 
converted into a steam drive with a table engine, but the original 
pumping plant retained. In each of these cases considerable 
expense was incurred in forming head water ponds and sub- 
sidiary works. Jn the latter case the water was pumped through 
a cast iron main about 1} miles, with perhaps 150ft. lift. 

It may be interesting to some of your readers to know of the 
existence of some of these early engineering works. 

G. KE. C. Lame, 

Littlehampton, October 20th. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 
Headquarters, Balderton-street, Oxford-street, W. 1. 
REGIMENTAL ORDER. 
No. 44 by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Captain of the Week.—Captain W. Hynam. 
Nezt for Duty.—Captain W. Darley Bentley. 
Parade for work 


Sunday, October 27th—Commandant’s 
** Obstacles”? at Esher. Parade Waterloo Station, 9 a.m. 
Drill Order. Greatcoats. Mid-day and tea rations to be carried. 


Monday, October 28th to Saturday, November 2nd.—Drills as 
usual. Se 
C. Higaerns, 

Captain, R.E., Adjutant. 
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LABOUR ADMINISTRATION. 


A Series of Articles based on Actual Factory Practice and 
Experience. 


By EDWARD T. ELBOURNE. 
No. VI*. 
WOMEN. 


THE employment of women at the works with 
which these articles deal has probably not followed 
the usual course of development, and the solutions 
ultimately reached have undoubtedly been influenced 
by the accidental character of the initial mistakes. 

A factor which has been a permanent detriment 
to the employment of women is the congested lay-out 
of the shops, and consequent difficulties in arranging 
lifting and conveying facilities that would enable 
women to handle the heavy shell in question. This 
congested lay-out is a feature of the shell depart- 
ments at these works, and arises from the imperative 
necessity in the earlier days, at least, of getting the 
maximum output from a strictly limited floor space. 

These works have had a war history only, being 
developed from the nucleus, if it can be called that, 
of a derelict artificial stone factory. Throughout 
its life of barely four years the guiding policy has 
been. to get the greatest possible output of munitions, 
with a total disregard of whether there was a critical 
point of output. when profits would be at a maximum, 
or, in other words, when costs per article produced 
would be at a minimum. 
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remedies were necessary, or the employment of 
women would have tojcease 

The remedy contemplated was perhaps obvious, 
viz., to place someone in complete charge of the 
department who could co-ordinate the supervision 
and generally direct the administration of the 
department. It was further recognised that this 
person required to be a woman, and an educated 
woman with proved ability in the direction of 
managing women, and actual experience in workshop 
conditions. The needs of the case were put to the 
Ministry of Munitions, and it is only fair to say 
that it found the right woman with commendable 
promptitude. The lady appointed was given the 
title of Jady manager, with a principal woman over- 
looker under her direction on, each shift. The 
matrons previously mentioned, were not retained, 
but the overlookers appointed had similar qualifi- 
cations as to nursing, and with similar responsibilities 
for first aid treatment, though other arrangements 
in that connection were made subsequently. 

The duties of the women overlookers were made 
the subject of a General Manager’s Instruction, sub- 
stantially as follows :— 

SUPERVISION OF WOMEN WORKERS. 

A Principal Overlooker has been appointed on each 
shift under the control of the Lady Manager. 

Her principal duties are indicated below : 

1. She will be expected to exercise discrimination in selecting 
the right type of women for the various working operations, 


e.q., the allocation of the strong women to the more arduous 
work, and will be careful in making such changes, particularly 
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WOMEN’S OUTPUT CURVE—FIG. 13 


The curve shows the average number of 6in. shell completed per twenty-four hours worked month by month from the 


beginning to October, 1918. 


for men at the end of the seventh month, in consequence of certain troubles. 
The removal of an inefficient principa! foreman in the thirteenth month ied the way to a steady improvement, 


ninth month. 


which was stimulated by the restoration of the Saturday half-holiday in the twentieth month. 
third month are shown dotted, as a number of extra machines were operated by men. 
in the month following, which was aggravated by the influenza epidemic in the twenty-sixth month. 


Sunday night shift was abolished. 


The continuity of the high record of output that 
these works can show under what may be reasonably 
termed adverse conditions has only been possible 
by strenuous attention to administration of the 
human elements, and this aspect has had particular 
significance in the case of the women employees. 

The output curve—Fig. 13—in respect to six-inch 
shell represents the women’s efforts over a period 
of practically two and a-half years. It will serve 
to indicate a steady improvement on the whole, 
particularly if regard be paid to the notes appended. 
Its insertion at this point will help to support the 
arguments advanced further on regarding the ad- 
ministration of a women’s department. 

The stages through which the women’s departments 
have passed may quickly be reviewed. 

In the first instance matrons were appointed, one 
to each shift, changing over fortnightly with their 
shift. Trained nurses were selected on the ground 
of their qualifications for dealing with accidents and 
exercising proper judgmer:t as to physical questions. 
The matrons selected the women in conjunction 
with the foremen, but had no control in the shops 
beyond that of a watching brief as to general 
behaviour. The fact that the matrons of the 
respective shifts were on an equality paved the way 
for rivalry of an undesirable character, and these 
conditions, coupled with injudicious selection of 
operators and unequal supervision by the foremen, 
brought matters to a point where either drastic 
’ ~~~ ~"* No. V. appeared October ith. er sae 





The Lady Manager was appointed in the fourth month. Women Section Hands were substituted 


The three-shift experiment lasted during the 


The results during the twenty- 
This prolonged effort caused a reaction 
During this month the 


where a change in earnings is involved, to avoid showing any 
favouritism. Change of work involving promotion should be 
based on length of service or ability to perform the work or 
undertake the responsibility attached to the new position. 

2. She will be expected, as she gains experience, to assist in 
the technical supervision of the work carried on in the workshops 
and she should take steps to acquire as quickly as possible, 
sufficient knowledge to make her services valuable to the 
foreman, who is directly responsible for the work done in the 
department. 

3. She will be expected to see that no conversations are 


carried on in work time, except such as relate to the work,,. 


and to report any woman who is unduly long away from her 
work for ary cause whatever. 

4. In all cases requiring disciplinary action, she will report 
at once to the foreman, and any case of undue familiarity 
between men and women workers, should be reported at once 
to the foreman and the lady manager. 

5. She will see that the women workers do not cease work 
before the appointed time, and that they do not abuse any 
facilities afforded for getting light refreshments during the 
working period. 

6. She will report immediately to the foreman any person 
of unclean habits, and the person should not be allowed to go 
to work failing an interview with the lady manager. 

7. She will be held responsible for the cleanliness and orderli- 
ness of the cloak room, and the conduct of the women whilst 
entering and leaving. 

8. She will supervise the lavatories, and see that a sufficiency 
of towels is provided for washing purposes, and that the supplies 
of soap are maintained. 

9. She will be expected to visit the canteen, and to report 
to the lady manager anything which needs attention, but is not 
to make any comment whatever in the building, or to workers 
under the control of the Y.M.C.A. 

10. She will recommend, to the foreman, women suitable for 
the position of instructors or charge hands, but the decision to 
appoint will rest with the foreman. 

11. She must remember that her work is to strengthen the 
Position of the foreman, to increase the output of work, and to 
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secure comfortablo conditions for the workers. She must be 
careful to cause no friction through lack of tact. 

The responsibility of the overlookers for discipling 
amongst the women when in the shop, and the 
exercise of discretion as to transfer from one operation 
to another involved a certain amount of resentment 
on the part of the foremen. These difficulties have 
gradually been cleared up,in part by changes in the 
foremen but mainly perhaps by the _increaseq 
technical experience on the part of the Lady Manager 
and her women assistants. The control of the women 
has for some time been taken over entirely by the 
Lady Manager, while the foremen remain responsible 
for technical matters, and, at the same time, provide 
and control all the men labour in the Department, 
both skilled and unskilled. 

In one sense the Lady Manager has always had a 
well defined status as a member of the Management, 
and therefore an implied control over the foremen jp 
the women’s department, none the less the prejudice 
of skilled men in acknowledging the control of a woman 
has taken considerable ability and personality to 
overcome. Co-operation of a most satisfactory kind 
has, however, been now evolved, and the seal hag 
been put on it by grading the principal overlookers 
as assistant forewomen. This has established g 
correct relationship of the men and women responsible 
for supervision, as the result of which there is only ong 
executive force in the department, and, as it is 
essentially a women’s department, the head is 9 
woman. 

Coming to the everyday routine, a few salient 
points may be taken. 

All the women employees are obtained through the 
local Employment Exchange. The Exchange staff 
understands the conditions of the work, and is careful 
to select according to the best of its judgment. The 
arrangements for supply are made by telephone, and 
the actual selection and engagement is done by the 
Lady Manager herself. All women applicants have 
to be passed as physically fit by the Works Medical 
Referee, and prior to his appointment they were 
certified by a local practitioner. This is a most 
important precaution, because of the heavy character 
of the machine work. Apart from machine operators, 
there are a few women engaged as viewers and work- 
takers. Owing to the limitations and difficulties in 
the way of lifting facilities, the labouring in the 
women’s shops is done by men. An attempt was 
made at one time to employ women for this work, 
but strong enough women could not be obtained. 

Each applicant is required to fill in the Women’s 
Application Form, Fig. 14. The question of domestic 
ties is raised to ensure, without undue inquiry into 
personal affairs, that proper arrangements have been 
made where young children are concerned. The 
question of desirability of establishing local créches 
has been raised twice, but no demand showed itself, 
and nothing has seemed necessary in that direction. 

Each woman operator has a period of tuition 
before going on piecework. The tuition is carried out 
on rather narrow lines, inasmuch as instruction in 
only one operation is usually attempted. 

The labour turnover in the case of women is exces- 
sive, due undoubtedly to the arduous conditions, and 
in large measure owing to night shift working, the 
ordinary disadvantages as to broken rest being 
aggravated by the shops being built of corrugated 
iron, with consequent extremes of temperature. 

Of the 570 women employed at the present time 
the length of service runs out as follows :- 
ae .. 212—3 
weyear ..  .. 88—] 

270—4 





} per cent. 
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One year and over : 

Six months and up to or 

Under six months . + 

This showing is not very satisfactory, and parti- 
cularly so in that no less than 891 women have left 
during the last twelve months—of these no less than 
309 stayed less than a month. The numbers under 
the various heads as to reason are as follows :— 


7 
5 
7 


1 
4 


455 Expiry of Notice .. .. 318 


Own Accord .. .. .. 
Work too hard .. 99 Bad Timekeeping 47 
Ill Health * 204 Unsuitable... .. 141 
Domestic Reasons 72 Temporary reduc- 
Getting Married... 12 tions Vai ee OU 
Leaving District... 19 Summary Dismissal .. 9 27 
Voluntary .. .. 49 Careless Work .. 51 
Continued Absence rv 46 Insubordination.. 21 


One of the very big troubles has been the loss 
of time, and although down to much better pro- 
portions, it is still over double that lost by the men. 
At one time three shifts were instituted in place of 
two to see if a shorter period of working would reduce 
the time lost, but while it was not tried long enough 
to say that no betterment would ever result, certainly 
there was no encouragement to continue what was 
a most inconvenient arrangement otherwise. 

The hours of work have been the same as for men 
throughout the works for a considerable time :— 


Day Shift 6.45 to 8.0 a.m. .. = 1} hours. 
- 8.30 a.m. to 12.30p.m.= 4° » 
is 1.30 to 6.0 p.m. os. oe OE 


During the afternoon, tea depdts are opened in 
the shops for 15 minutes, from 3.30 to 3.45 p.m., 
when tea and cakes are sold. 

On Saturdays work stops at 12.30 p.m., and the 
total hours for the normal week of 5} shifts are 53. 

On the night shift the hours are : 


6.30 p.m. to 10.30 p.m. ... 4 hours. 
11.30 p.m. to 2.30 a.m. ... es SLD ” 
230a.m.to 6.15a.m. ... -. = 3} ” 
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Only five nights are worked, and the total hours 
worked are therefore 533. The shift change over 
fortnightly. i 

A fully organised canteen 1s in operation at the 
works under Y.M.C.A. management. 
|The reduction of the night shift working from six 
to five nights weekly has been particularly appreciated 
by the women, as was the case when the Saturday 
half-holiday was restored, and the time-keeping has 
distinctly improved as a result. There has been a 
greater intensity of work in consequence, although 
the standard in that respect was high before. 


XYZ SHELL WORKS. za 
WOMEN’S _DEPT. 





machines. They are paid the same rate as the men 
on similar work. The employment of women section 
hands arose out of an unhappy experience at Christ- 
mas time, about two years ago, when drink got 
smuggled in, and a few unbalanced characters, both 
men and women, induced a temporary lapse from 
grace. Ever since then, the boliday records of output 
have been excellent, in the sense that output has 
been maintained right up to time of stopping for 
the holiday, and then picked up immediately on 
the return from the holiday. The exuberance that 
might have possibly recurred last Christmas was 
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APPLICATION FOR EMPLOYMENT. WIG siacnsscscreduwacsdccusenedveteRseccedeues 
PURO La drusecs hs cssecnkoswasveesudsecess sea vnereccsdxsuses 

NEE NOR a cd ocdcdngeodsdans soce@esecsverciess so WINE oooh iscscds concsdendocnisawlavwacceonacavessves 
RE RIOMEIN Gi csceccsctecendscexedesaaeeaneeexneepces £  —«.._—s~- Svan os plaebuebbae sekewss wns vonsbeoseoarsanssncns 
DOUBLET CF RONONUR ccccsesiciiessvesscsscesaneecee |  =«§«»-»-§«»s«i—=“i( wn Saw sk Sen adSa pase ccasdedeancdsocecsadesesats 
ies TNR UMNO: PossnsesscassvestvccsecesSonues If so, state number of children....................cceeeceeeeees 
ORO oss cenccsccstbua widens’ os besa rdatavsstassesesenenis 





eee ee eee ee reer rere ee rrr ree re rere rer rir r yy 


Have you ever before worked in any Munition Factory or in any Controlled Establishment ? 


If so, state as follows :— 
Name of Firm 
Length of Service 
Check No. and Dept. 


Date on which you were 
last paid wages 


Have you ever worked here before ?................ 


State name and address of last employer and date of leaving (if not already given above) :— 


PE 5 5 os sn Bid ces dccmncscceeevesvees 





Are you in receipt of any allowance or pension ?. 


If so, give particulars...................sscccsccssosceves 


THIS WILL NOT AFFECT YOUR RATE OF PAY IN ANY WAY, IF ENGAGED. 





Signed......4. : 


WOMEN’S APPLICATION FOR EMPLOYMENT FORM.—FIG. 


14. 


This form has to be filled in by each applicant sent down by the Employment Exchange before being 


interviewed by the Lady Manager. 
Works Medical Referee. 
out so far as is necessary in the case of women. 


Full records are kept of the individual performances 
of each operator and constant supervision exercised 
to find the cause for any drop in output. Hourly 
reports are taken of the total quantities coming off 
each operation to guard against a want of balance 
and consequent dislocation of the flow of work. 
Attention is directed by this means to any marked 
effect through machines being down or other causes. 
Records of the best output on each shift for each 
operation are posted on a board at the end of the 
shift and medals are awarded annually for the 
highest number of times any name has appeared. 
A scrap board has also been instituted giving the 
reverse side of the picture. The bonus for the 
section hands in charge of each operation is dependent 
on the results of the section, as will be explained in 
& later article. 

For a considerable time the work of each operator 
was elected and certified by women viewers or 
examiners. The viewers then supplied the figures 
for the hourly reports. The arrangement was 
satisfactory but unduly expensive, and it was decided 
to make the section hand responsible for the correct- 
ness of the work, and for the passing of piecework 
and records of quantities done, while worktakers 
were employed to collect the hourly records. The 


presence of Government examiners at the final stages 
obviates any abuse of this trust, and a certain amount 
of independent checking is also carried out by the 
firm’s Inspection Department. The section hands 
re nearly all women who have been promoted from 





After the interview, each approved applicant has to be passed by the 
When engagement has been confirmed, an Employment Form—Fig. 5—is filled 
Size of form, 13in. by 8in. 


diverted to a most successful entertainment by the 
women, of wounded soldiers. 

Air raid alarms have been frequent enough to 
test the moral of the women and there has been 
every calmness shown and a minimum interference 
with output. The return after these numerous raids 
has been so uniformly good that in fairness to the 
women it should be mentioned, as the men did not 
show an equally determined spirit. Air raid shelters 
are provided at the works. 

In the matter of overalls, a strict observance is 
maintained of the rule as to wearing both overalls 
and caps at all times in working hours. Overalls 
and caps are supplied free of charge, but the women 
are held liable for their safe return. The laundry 
problem has had two phases—at first all overalls 
were sent outside to be washed, with poor results. 
Later, each woman saw to the washing of her own 
overalls, and on the whole this plan has proved 
fairly satisfactory. Had there been room it would 
have paid to put down a washing plant on the works. 
A seamstress is employed for the mending of overalls. 
An overall depot for each shift has been arranged. 
There is a pigeon hole for each worker and an 
attendant in charge, who receives and puts away 
the overalls, cap and working boots at the end of 
the shift, and issues them again at the commence- 
ment of the next shift, possibly receiving back a 
despatch case—or the like—for safe custody. The 
overall depot is inside the cloak room, and the rule 
is enforced that the women must be in their overalls 





before the bell goes for the starting of the shift, and 
must clock their time cards when in their overalls. 
The cloakrooms are arranged with tiers of pegs on 
on suspended rails, giving free floor access. The 
use of separate lockers is however strongly recom- 
mended, as, with every care possible, thefts occur. 

A point not without difficulty is the granting of 
passes on account of illness, &c. It has been found 
that the nurses at the works casualty station, while 
able to treat minor ailments, have not the means 
of judging the bona fides of every case of this sort, 
or whether the character of the work in hand makes 
leave of absence advisable or not. There is, there- 
fore, considerable advantage in the assistant 
forewomen being also trained nurses. The issuing 
of passes in the case of women by the foreman has 
been entirely discontinued, though for a time they 
did so when the cause was a shortage of work. Now, 
every case is dealt with by the Lady Manager and 
her assistant forewomen. Women on night shift are 
not allowed out of the works at meal times, except 
for known reasons authorised by @ pass signed by 
the assistant forewoman. The canteen provides all 
necessary comfort, and it may be said, without 
maligning either the women or the men now employed 
at these works, that the restriction as to night strolls 
obviates any repetition of the innuendoes that in 
the earlier days were levelled at this practice. 

It is not possible within the limits of one article 
to treat all aspects of women labour, and further 
references are made accordingly in other articles. 
It is to be understood, however, that in principle 
all the regulations for the works generally apply to 
the women equally with the men. The position is, 
in fact, that the women are subject to two additional 
regulations and not to less than the men. These 
regulations are as follows :— 


Works Regulations for War Period. 


No. 7a. ENTERING OR LEAVING THE WORKS. 
NOTICE TO WOMEN EMPLOYEES. 


Meal Times.—No woman may remain in the workshops 
during meal times, or enter more than ten minutes before 
starting time. 

Niyht Shift—Women working night shift will not be at 
liberty to go outside the works at meal times or other times 
without a gate pass. 


Works Regulations for War Period. 


PREVENTION OF ACCIDENTS. 
NOTICE TO WOMEN EMPLOYEES. 


No jewellery, such as necklaces, chains, bracelets, rings 
(other than wedding rings), may be worn. 

Overalls and caps are provided on loan, and must be worn 
during all working hours. Every care must be taken to avoid 
damage or loss. They must be deposited in the proper Overalls’ 
Depot at the end of each shift. 

Caps are provided essentially for the safety of the workers, 
apart from considerations of cleanliness. and must cover the 
whole of the hair. 

It may have been noted that so far no mention 
has been made of “welfare” work or welfare 
supervisors. The Ministry of Munitions’ conception 
of welfare supervisors was never very acceptable, 
and although the original “matrons”’ possibly 
correspond with that description, it is very certain 
to-day that the administration is immeasureably 
superior to any welfare scheme. The handicap of 
the welfare supervisor is that she is not the real 
thing; she is a makeshift to provide a short-coming 
incidental to man-management of women. As 4 
war emergency measure she has doubtless been 
justified, and there need be no reluctance in conceding 
to her kind a great deal of credit for the splendid 
work done by women generally on munitions. 
Unfortunately, and perhaps inevitably, because she 
has done so much in a neglected field, she and her 
congeners imagine that the principles now guiding 
their work are permanent. She is, however, but a 
stepping-stone and not too fortunately named, for 
it is surely a misnomer to claim as “‘ welfare ’”— 
with its implied halo of suitable size—all the every- 
day routine of supervision and the provision of 
facilities which are the obvious duty of any intelligent 
employer. 

The Home Office has adopted the fashionable 
phrase, and has issued its orders for providing 
seats, drinking water, and ambulance boxes, under 
the title of “‘ welfare.” It only shows that influences 
are at work to establish present day welfare workers 
as a permanent element of workshop administration, 
and to achieve this end every conceivable phase of 
employer's duties are being appropriated as welfare 
work. There are, however, unintelligent employers, 
and it is only right that they should be required to 
provide the standard of conditions corresponding 
with the general enlightenment as to the essentials 
of industrial efficiency. These people should be 
dealt with by women Factory Inspectors under the 
Home Office, and with the passing of the Ministry 
of Munitions in due time, the present overlapping 
of welfare inspectors will also pass. 

The function of the Ministry of Munitions welfare 
staff seems to be highly specialised and withall 
not co-ordinated, so that the section responsible for 
watching lost time, for instance, does not seem to 
know the section watching physical conditions, 
€.g., the provision of seating accommodation. The 
idea of an educated factory inspector with a thorough 
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grasp of the whole problem seems a much better line 
of development, so far as external influences are 
concerned. 

As to influences inside the factory, the welfare 
supervisor must fade out, and works employing 
women in peace time should have lady managers, 
with a co-ordinated staff as here described. 

There is, of course, a field in which the welfare 
worker is on solid ground, e.g., district nursing, though, 
curiously enough. the title “ welfare’ is not assoc- 
iated with such duties. The Ministry of Munitions 
has extra-mural welfare officers, which, being 
interpreted, means welfare work outside the factory. 
This is, apparently, a sort of variant of the district 
nurse, with perhaps a leaning towards moral and 
mental safeguards, other than physical necessities. 
Obviously these duties, so far as they are reasonable 
State duties, really belong to the local authorities, 
who, however, so commonly lack either imagination 
or the courage of their convictions. 

In the works under description, there is one genuine 
expression of welfare work. viz., a maternity and 
marriage portion fund. It is not, however, viewed 
with favour by the self-constituted controllers of 
women’s morals, enthroned in high places, but it is 
none the less a well-organised and successful scheme 
which is making a very real contribution towards 
national welfare. After all, if the world is to go on. 
the place of women as the conservers of life cannot 
be left out of consideration in dealing with their 
employment. 

It must be borne in mind that their work 
is seldom their main interest. for in a woman’s 
scale of values the emotional life usually ranks 
first, other interests being subsidiary. In  con- 
sequence women workers are in this sense a fluid 
force, and consciously or even sub-consciously the 
majority of them view their employment as a 
temporary matter only. This must be reckoned 
with as a handicap to their being a very powerful 
force in the labour world. It hinders their association 
in trades unions for industrial advancement, and 
shows up curiously in a marked reluctance to learn 
new work. This objection to being changed from 
one workshop operation to another goes the length 
commonly of resignation of highly paid work. To 
dismiss the objection as stupid is unfair—rather is it 
due to a lack of ambition, arising out of the domestic 
aspirations of women in the mass, however militant 
they may be in isolated cases, and the fear of the 
untried and unknown through living more or less 
sheltered. lives. 

Their will power seems to be greater and less 
susceptible. to numbness by the inertia, deliberate 
or natural, of their fellows. It is to the great credit 
of women during this war that their country’s needs 
has stirred them to an endurance that has been 
wonderful. Whether the monetary appeal of peace 
time conditions can bring anything like the same 
response is very doubtful. Certainly the results at 
the works under reference set a high standard for 
emulation when the war shall be no more. 

Enthusiasm for a cause means personal leadership 
the world over amongst men and women, and not 
least in the workshop. Women respond to encourage- 
ment more than men. It is very difficult for welfare 
workers, as such, to establish a sense of leadership, 
and the possibilities of the situation are better 
developed under the scheme of a Lady Manager as 
already outlined. The fact that not every woman 
is fitted to be a leader of women is no more a truism 
than that not every man is fitted to manage other 
men. The difficulties of finding the right women 
are only more difficult than finding right men for 
men-control in that the men have had a much longer 
start, and are less subject to searching criticism. 
Sex-prejudice is not the special failing of foremen 
or skilled mechanics ; it spreads to the higher ranks. 

Lady managers and their women assistants 
require to have both workshop experience and 
technical training to hold their places securely. 

At least one technical college course and several 
schools of mechanics have been established for the 
training of women, and courses in economics have 
also been arranged elsewhere for welfare supervisors. 

If to the facilities, arranged by the Ministry of 
Munitions, is added provision for the study of factory 
administration, all the elements are to hand for the 
training of women for the higher posts in the indus- 
tries wherein women are concerned. 

Universities in industrial centres, with the support 
of local trades employing women, might reasonably 
take up a scheme combining all these features, duly 
adapted to their special needs. 








THE FUTURE OF THE GAS INDUSTRY. 

THE problems created by the war are causing great 
activity in the gas industry, both on the administrative 
and technical side, and preparations for post-war 
conditions are being actively pushed forward. A sign 
of this is the fact that the Institution of Gas Engineers 
found it expedient to call a special meeting on October 
17th and 18th, to discuss a number of important 
matters upon which it was necessary for the members 
to express their opinions. These matters were the 
reconstruction of the National Gas Council, the 
Preliminary Report of the Gas Investigation Com- 





mittee, a report by the Life of Gas Meters Research 
Committee, and a report by the Refractory Materials 
Research Committee, which dealt with the corrosive 
effect of flue dust on firebrick. 

The need for the reconstruction of the National 
Gas Council has arisen from the widespread recognition 
of the fact, that the Government will in future only deal 
with one body as representing any particular industry. 
In a sense, the National Gas Council can only be said 
to represent the whole of the gas industry to a limited 
degree, notwithstanding that it is composed of 
representatives of the other organisations common to 
the industry. Some confusion, however, exists as to 
the status of these other bodies, and the extent to 
which the National Gas Council represents them all in 
a collective sense. To clear the air, and to put the 
whole position beyond doubt, it has been decided to 
broaden the basis of the Natioral Gas Council, and to 
elect upon its Executive Council representatives of 
the Institution of Gas Engineers, the British Com- 
mercial Gas Association, and the Gas Companies 
Protection Association. The principal of this recon- 
stitution was put before the Institution of Gas 
Engineers, and was approved subject to the proviso 
that the new National Gas Council per se shall not 
deal with labour matters, but that, if necessary, a 
separate body shall be formed for this purpose. That 
is one important step in the interests of the future. 

Coming to the technical side, several hours were 
devoted to discussing the Gas _ Investigation 
Committee's report. The work done by this 
Committee is traceable entirely to the conditions 
relating to the supply of gas brought about by the 
necessity for stripping it in order to obtain materials 
for explosives. For a year or two before the war, the 
conviction gained ground rapidly that the days of 
the illuminating power test were fast going, and that 
the only rational basis was that of British Thermal 
Units, or heating value. With the enormous increase 
in the use of gas for furnace work and heating, and 
also by reason of the fact that gas lighting was in 
effect the result of heating, inasmuch as the mantle 
had to be heated, a large number of gas undertakings 
had their Parliamentary standard test changed from 
the illuminating to the calorific value basis. Generally 
speaking, the endeavour was made to impose a 
calorific vatue which could be said to be more or less 
equivalent to the previous illuminating power basis, 
and with a view to securing uniformity, a figure of 
500 B.Th.U. was adopted. It was found, however, 
that it was impossible to maintain this standard 
under war conditions, and, perhaps, it is as well not 
to mention the extent by which the pre-war standard 
has been missed, although the general public probably 
has a fairly shrewd idea. 

In 1917, the Council of the Institution was led by 
certain statements which were being made, to decide 
that it would be in the interests of the industry if a 
systematic inquiry were set on foot to determine the 
heating and lighting efficiency in actual practice of 
different grades of gas, and especially of the grades 
which had been called into use by the exigencies of 
the war. A Committee had been carrying out 
certain work previously at Leeds University, under 
the direction of Professor Cobb, and this body, was 
requested to take up the new work, in which Professor 
Smithells, also of Leeds University, but at present 
engaged on work for the Government, and holding 
the rank of Lieut.-Col., took part. The first task 
which the Committee undertook was to determine 
the relative efficiencies of the different grades of gas 
in use with existing appliances. This investigation 
is still going on, and will include attention being given 
to the gas engine as well as to the industrial uses of 
gas generally. What is being aimed at is to decide 
the quality of gas best suited for particular purposes, 
and at the same time to indicate in what direetions 
apparatus can be improved. One thing willingly 
agreed to all round is, that gas apparatus needs a vast 
amount of improvement and alteration, and signs are 
not wanting that a gas very much lower than 500 
B.Th.U. could be used equally efficiently. In one or 
two towns 350 B.Th.U. gas is being supplied, giving, 
it is claimed, equal duty to 500 B.Th.U. That is a 
point the Committee makes no recommendations upon 
yet. 

Most of the discussion turned upon lighting and 
heating, but Sir Dugald Clerk, F.R.S., gave an 
excellent resumé of the position as regards the 
efficiency of the gas engine. He said that, so 
far asthe gas engine people were concerned, whilst 
they got a certain number of heat units for their 
money, they did not mind the inerts, so long as they 
did not have to pay for them. They did not want to 
pay for them as heat units if they were only nitrogen 
and oxygen, because these gases could be got from 
the atmosphere without paying for them. With 
regard to furnace work, there was a point at which 
the electric arc began to have an advantage With 
an ordinary coal gas of 550 B.Th.U., the maximum 
flame temperature was very nearly 2000 deg. Cent. 
and with a little preliminary heating it would exceed 
that figure. It was quite obvious that if they were 
going to heat up a mass of steel to about 1500 deg. 
Cent. and had a gas which would only give a margin 
of 500 deg., they were working under inefficient 
conditions compared to the electric arc, with which 
a temperature of 3000 deg. Cent. was obtainable’ 
Consequently the efficiency of meta] melting with the 
electric arc was very high. At the same time, going 





back to the generating station, that might mean an 
efficiency of only 5 per cent. there. Nevertheless, 
electricity had its use in this way, and gas engineers 
shotld be disposed to co-operate with electricg] 
engineers, rather than to shut their eyes to the 
tremendous possibilities of electricity in’ furnace 
work. : 

Krom the directly practical point of view, the most 
striking speech in the discussion was that of Mr. ¢. 
Helps, the Gas Engineer at Nuneaton, who asserted 
that he is supplying 350 B.Th.U. gas in his district, 
and that there are no complaints. Furthermore, he 
claimed that equal efficiency is being obtained, a fact, 
which he attributed to his own researches on flame 
structure and flame contact. Under favourable 
conditions he could supply this gas at one-sixth the 
cost of 550 B.Th.U. gas. There was some scepticism 
as to these statements, and figures were asked for to 
prove them. At the same time, feeling is veering 
round strongly to the view that the low grade gas 
brought into existence by war conditions can, by 
modifications of apparatus, be made to give the same 
efficiency as the pre-war 550 B.Th.U. gas. For 
example, tests have been carried out at Stafford with 
a new boiling burner by which it is claimed only 
600 B.Th.U.’s were required to boil a quart of Water 
against 1100 B.Th.U.’s with the old type burner, and 
the same efficiency was obtained with 350 as with 
550 B.Th.U. gas. The effect upon the coal supplies 
of the country is seen in that if a 350 B.Th.U. gas 
can be used in this way, it is obtained by diluting a 
550 B.Th.U. gas with 20 or 30 per cent. of carburetted 
water-gas. Bearing on this point is a remark by 
Mr. W. H. Tookey, who confirmed the possibilities by 
calling attention to the fact that gas engine efficiencies 
vary within very small limits, a natural gas of 
1000 B.Th.U.’s comparing equally with one con- 
taining only 100 B.Th. U's. He _ reeslled that 
internal combustion engineers had found it unwise 
to consider gas as the most important ingredient in 
the gas engine; gas was merely the carburetting 
medium, and air. If the engine were looked upon asa 
vehicle for using carburetted air, it would be seen t hat it 
depended on the air capacity rather than the gas 
capacity, and it was the air capacity which made for 
variations in power development per unit of cylinder 
size. 

It is clear that the work of the Gas Investigation 
Committee is likely to have a far-reaching effect on 
the industry, not only on the production of gas, but in 
improvements in apparatus, which, by the way, the 
more progressive makers are already at work upon, 
with a view to using more efficiently the gas which, 
for the moment, has become more or less standard. 

The report on corrosion in dry gas meters and its 
effect upon their life, was discussed with a paper on 
unaccounted-for gas. The working of meters and 
unaccounted-for gas, one of the bugbears of the gas 
engineers’ life, have been found to have a closer relation- 
ship than has hitherto been supposed, and one of the 
factors which plays an important part is the life of the 
diaphragm leathers. Means have been devised for 
treating these leathers periodically by injecting an 
oil spray with a view to preventing cracking. 

Further consideration of the matter here is outside 
our scope. 

Finally, a report was presented by the Refractory 
Materials Research Committee, dealing specifically 
with the corrosive action of flue dust on firebricks. 
Consideration of this report suffered by the fact that 
the same report was presented to the Ceramic Society, 
at Swansea, on the same day. The result was, that 
Professor J. W. Mellor, who intended to introduce the 
report in London, found himself unable to do so, and 
there was no discussion on it. The investiga- 
tion concerns, to some extent, problems of cutting 
draughts in furnaces, and the consequent carrying 
forward of flue dust into the hottest parts of the 
settings, but more particularly the corrosive effect 
of the dust on the brick. Experiments were carried 
out in a specially constructed furnace, 18in. by 18in. 
by 9in., which was heated by a burner inserted from 
the top, this being capable of very exact adjustment. 
As the experiments were of an intensive nature. 
inasmuch as the effect on practical working can only 
be determined after a number of years, it was found 
that it was not much use by temperatures below 
1400 deg. Cent. This temperature was obtained, and 
the dust then admitted. Fourteen different types 0: 
dust were experimented with. In all the cases, the 
dusts were of corresponding fineness. Five different 
kinds of brick were employed, two typical firebricks. 
and three silica bricks, the latter varying in the 
coarseness of the grog. Among the dusts experl- 
mented with were boiler flue dust, containing 18 per 
cent. silica, 45 per cent. ferric oxide, and 12 per cent. 
lime ; a brown flue dust; and a red dust from the top 
of a retort setting. The penetrating effects of all the 
dusts are set out in the report. A red hematite ore, 
containing 3 per cent. silica, and 67 per cent. ferrous 
oxide, gave the greatest amount of corrosion. 
Pure lime did not have a specially bad effect. The 
point brought out in the report is that dusts which 
were supposed to have a specially bad effect on the 
bricks have been found to be nothing like so bad as 
was expected. Another fact is that an oxidising 
atmosphere prevents corrosion, and a reducing atmos- 
phere assists it The main point emphasised is, that 
as far as possible, dust should be kept out of the 
settings. 
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RAILWAY MATTERS. 





Tue Metropolitan Railway Company is now testing at 
Willesden Green a position-light signal lent by the 
McKenzie, Holland and Westinghouse Power Signal 
Company, Limited. 

Creprt is claimed by the administration and staff of the 
Great Northern Railway for the fact that in the recent 
wages dispute and the widespread abstention from work, 
no man in the company’s employ cam > out. 


Tue through passenger train services between Bangkok 
and the Federated Malay States were brought into use on 
July Ist. Trains run through from Bangkok to Penang 
in three days, and from Penang to Bangkok in four days ; 
a day longer is required for the latter journey as a night 
has to be spent at Alor Star rest house. 


At the request of the Lord Mayor the railway companies 
took part in a recent demonstration in Birmingham 
Among the exhibits of the London and North-Western 
Railway were motor lorries displaying signs to the effect 
that the remittance of accounts by post and the making 
out of consignment notes plainly would save labour ; that 
the packing of goods well, and their clear addressing, would 
help to win the war, and that “ If you want a regular food 
supply release all wagons on day of arrival.” 


In consequence of a complaint from the Railway 
Executive Committee, an Army Council instruction has 
been issued calling attention to the large number of 
packages of military stores which continue to be conveyed 
by passenger train, and to the serious difficulty in handling 
the traffic with the depleted railway staff and female 
porters, Greater use is to be made of the goods train 
services generally, and passenger train services are not 
to b> utilised unless the traffic is of an urgent character. 


[In a case heard recently at the Tower Bridge police-court 
on the improper use of the “ privilege tickets ’’ issued to 
railway servants at one quarter the ordinary fare, the 
migistrate said that there was an outcry against railway 
travelling, f res were increased 50 per cent., trains were so 
crowded that season ticket holders had to stand in the 
guard’s van for 50 miles, and yet the railway companies 
issued these cheap tickets. It was certainly not fair to 
the public. The railway company’s solicitor said that it 
would be difficult to withdraw the privilege. 


AccorDING to the Board of Trade returns, the value of 
the railway materiel exported during the nine months 
ended September 30th last was as follows, the corresponding 
figures for 1917 being given in brackets :—Locomotives, 
£954,740 (£1,345,428); rails, £411,425 (£554,762); carriages, 
£49 ),854 (£147,919) ; wegons, £231,362 (£330,012) ; wheels 
and axles, £274,817 (£106,190); tires and axles, £438,303 
(£413,853) ; chairs and metal sleepers, £95,813 (£69,267) ; 
miscellaneous permanent- way material, £459,433 
(£368,391); total permanent-way material, £978,063 
(£989.316). 
(31,787 tons), and of chairs and metal sleepers, 6983 tons 
(4785 tons). 

WHEN the war broke out, no change was made in the 
control of the French railways. Military traffic secured 
the preference, but the systems remained in the hands of 
the companies. As it has been considered that military 
exigencies demanded improved concentration and greater 
unity of effort, a Bill is to be introduced into the Chamber 
for the State to assume control of the whole railway system, 
such control to last for twelve months after the cessation 
of hostilities. The payments to the shareholders is to be 
on the average of the three years 1915-1917. It is 
apparent that, as the French railway systems ar-, on the 
whole, ‘‘ districted * and do not compete with each other 
for traffic, what is aimed at is co-ordination of effort. 


WHEN the further train restrictions were brought into 


use on the London and North-Western Railway on 
April Ist last, a very convenient connection between 


Llandrindod Wells and the Mid-Wales section of the 
Cambrian Railway, made by the high-level station of the 
London and North-Western and the low-level station of 
the Cambrian at Builth-road, was destroyed. This has 
now ben remedied by the Cambrian train arriving from 
Mid-Wales about noon being passed over a goods loop 
line on to the London and North-Western Railway, and 
running thence to Llandrindod Wells. The engine then 
runs round its train and returns to Builth-road at 12.40, 
and, after regaining the Mid-Wales line, leaves for Brecon 
at 1.5 instead of 1.0, as formerly. 


THE shareholders in the Tanat Valley Railway have 
approved a scheme for transferring the line to the Cambrian 
Railways Company; the latter will issue shares in the 
Cambrian corresponding in value to the shares held in the 
Tanat Valley. The deputy-chairman said that in con- 
sequence of the railway costing more than was originally 
expected, the company became indebted by over £40,000 
to the Cambrian line. The Liverpool Corporation is a 
large shareholder, and its representative was of the opinion 
that a more favourable scheme could not be devised for 
the benefit of the shareholders. If the scheme were not 
adopted the railway would probably pass to the Cambrian 
Company, which would be in a position to close the line if 
it chose, and thus prevent progress in the development of 
vast mineral and agricultural wealth. 


SATISFACTION is felt in railway circles and among the 
public generally that Mr. J. H. Thomas, the general 
secretary of the National Union of Railwaymen, has 
withdrawn his resignation of that office, which he sent in 
as a sequel to his advice not being taken during the recent 
strike. In the course of his letter of withdrawal, he said: 
“ Regrettable as was the recent strike, if it has brought 
home to our members the necessity of being loyal to those 
whom they have entrusted with responsibility and to the 
constitution they themselves have made, then I am satisfied 
the future will justify my action. I ought, perhaps, to 
add that in deciding to withdraw my resignation, I am 
influenced by the thought of the after-war problems that 
are inseparable from the present world conflict. While 


the difficult times ahead might cause many to shrink from 
taking a leading part, I am confident it is the duty of each 
of us frankly to face the future and to be guided by the 
one thought : What is the best service I can render in 
helping to find a solution to our difficulties, not in’ the 
‘nterests of a section, but of the whole ?”’ : 





NOTES AND MEMORANDA. 





THE total number of submarine cables owned and 
operated by private companies throughout the world is 
412, with a mileage of 223,769 miles, and the cables owned 
by nations throughout the world are 2140, with 48,990 
miles, making a total of 2552 cables, with a mileage of 
272,759 miles. At the present time, on account of the war, 
some of these cablés are not operated. 


AccorpINnG to a German paper a transmission line of 
110,000 volts has just been completed to supply electric 
energy from the large generating station at Golpa- 
Zschornewitz to Berlin. This installation has been 
sanctioned by the German Government in order to save the 
transport of 300 to 400 tons of coal per day to Berlin. The 
line is 132 kilos. long, and consists of three aluminium con- 
ductors of 120 square mm. section, protected by an earthed 
iron wire. The power transmitted is 20,000 kilowatts. 
The transformers at each end have aluminium windings. 


ASBESTOS insulation between the courses of brick 
boiler settings reduces air leakage and conserves heat, 
which is usually wasted with the ordinary air space, 
says the Electrical. World. Fire-brick should withstand 
temperatures up to 3000 deg. Fah., but it conducts heat 
six to ten times as rapidly as asbestos felt. Red brick 
has five times as great’ conductivity as the felt.. The 
smaller the air spaces in the insulation, the less the loss 
of neat by convection. High-grade asbestos fibres 
become brittle and start to disintegrate at 1200-1500 
deg. Fah., but the material does not go to pieces much 
below 1800 deg. Fah. 


Ir is known that an addition of a small quantity of 
sodium or magnesium to lead hardens the metal con- 
siderably. If tin be added to either of these alloys its 
brittleness is somewhat diminished, and its resistance to 
chemical action accordingly increased. According to 
Metall and Erz an alloy of soft lead and magnesium, which 
in moist air is slightly attacked on the surface, is proof 
against such action when tin is added. The tin is equally 
effective in an alloy of lead and sodium. The hardness of 
these alloys may be increased by an addition of copper. 
The proportion of tin, as of copper, must not exceed 5 per 
cent. The proportion of sodium or magnesium should 
not be greater than 4 per cent. 


In an article by L. Conge, in Revue Générale de I Elec- 
tricité, it is argued that it is desirable to encourage economy 
in the coal consumption in generating stations by interest- 
ing the employees in the saving by a bonus system, accord- 
ing to which the money saved is equally divided between 
the employees and the undertaking. The division com- 
mences as soon as the consumption of coal falls below a 
certain limit. This limit is set according to a calculated 
consumption based on the efficiency to be expected from 
the plant if run with care. In a calculation concerning 2 
special installation with a peak load of 25,000 kilowatts. 
and a wage bill of 700f. a day, the consumption, limit from 
which the bonus should commence is found to be 6400 
calories per kilowatt-hour. 


In its annual report for the year ended March 3lst 
last, the Road Board states that during the year it dis- 
tributed a limited sum out of the road improvement 
fund, mainly in the form of assistance to expenditure 
on the tar treatment of roads. The total sum distributed 
by way of grants for road crust work was £153,109, 
and £76,182 by way of loans. The grants for other 
purposes amounted to only £6182. A bulk allocation 
of 50,000,000 gallons of tar was made to the Board for 
the twelve months ending December 31st, 1918, for 
highway purposes. This quantity was subsequently 
reduced to 47,000,000 gallons, in consequence of a variation 
in the specification of the tar, which permitted an in- 
crease in the percentage of oils. 


SPEAKING at the recent meeting of the Municipal 
Tramways Association, Mr. J. M. McElroy said that 
.25 per cent. of the total output of the power stations 
in the United Kingdom was used for tramway purposes. 
This industry provided the central station engineers wit] 
the largest class of customers. There were 93 municipal 
and 83 company tramway undertakings, and they used 
620 million units per annum. Of the total consumption 
for tramway purposes 79 per cent. was used for municipal 
and 21 per cent. for companies’ tramways. Thirty- 
eight undertakings had their own power stations and 
138 purchased their energy. About 50 per cent. of the 
total energy consumed was generated in the tramway 
power stations, and the other 50 per cent. was purchased. 


AccorpDIN6G to Russia, the maximum possible output of 
the Russian locomotive works, omitting those of Petrograd, 
must be estimated, under normal conditicns, at about 
1000 per annum. The new Kulebak Wcrks, not yet 
completed, will have a capacity for an output of not less 
than 250 locomotives, and the Yuzov Works nct less than 
300 annually. The Votkinsky Works could be developed 
toa capacity of 100 perannum. Thus it may be estimated 
that, given favourable conditions, the production in Russia 
will, by about 1922, amount to some 1650 locomotives 
annually. Until that time it must be assumed, judging by 
experiences after the preceding war, that the works will to 
a large extent be loaded with capital repairs of locomotives, 
= which an enormous number have been damaged during 
the war. 


A Mawncnuu mining company is now distributing a 
prospect us, according to which the reserve of magnesite 
ore in Manchuria is estimated at 200 million tons. The 
quality of this ore is said to be excellent, and much better 
than that found in North America. Fire-proof bricks 
made with this magnesite, and sent to the Chemical 
Industries Exhibition; held at Tokio in 1917, have been 
tested and found to be superior to those hitherto imported 
from Austria, which, prior to the war, was practically 
the sole source of supply. The same fact is said to have 
come to light on testing magnesite cements, according 
to analyses made in the laboratory of the Manchurian 
Railway Company ; it is stated that the:future of there 
productions is most, promising. The tests made of 
Manchurian magnesite have given the following results : 
Magnesia, 47.13; lime, traces; iron and alluminium, 
0.64; siliciw, 1.48; carbonic acid and water, 50.75 
per cent. 
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MISCELLANEA. 





PRELIMINARY steps have been taken for the creation of 
a federation of all architects, surveyors, constructional 
engineers, &c., temporarily engaged in Government offices, 
Mr. Francis H. Witts, 2, Dean’s-yard, Westminster, S.W. 1, 
is secretary pra tem. 

AT a meeting of representative screwing tackle manu- 
facturers held at the Queen’s Hotel, Birmingham, on 
Thursday, the 17th inst.. it was unanimously decided to 
form a ‘“ Screwing Tackle Manufacturers’ Association,” 
to look after the interests of the screwing tackle industry. 


Tue British Gauge Manufacturers’ Association, Limited, 
was registered on the 17th day of last September. The 
objects of the Association are to encourage, promote and 
protect the British gauge manufacturing industry, and 
generally to watch over and protect the interests of the 
gauge manufacturers of Great Britain. Further informa- 
tion can be obtained from the Secretary, 44, Caxton House, 
Westminster F 


Four hundred experts have been appointed by the 
Coal Controller to consult with and advise’ steam-power 
users how to eliminate waste. As the result of an 
inquiry by the Coal Control Technical Department, it 
is clear that tremendous wastage of coal is going on 
which could be prevented. There are 45,000 users of 
steam plant in Great Britain. Up to the present, reports 
on 364 firms have been carefully scrutinised, and it is 
estimated that a saving of approximately 105,000 tons 
ean be effected without any serious alteration to plant. 


Owr1ne to the congestion of engineering contracts taken 
by other firms, Harland and Wolfi’s Greenock establishment 
has been asked to handle the engining of five standard ships 
built elsewhere. Two of them have been built at Port 
Glasgow, and the other three at Dumbarton. In the case 
of one of the Port Glasgow steamers, the work is merely the 
fitting-in of the completed engines. But in the other, 
Harland and Wolff will install the engines they had 
constructed for one of their own ships, which is not yet 
off the stocks, an excellent example of the saving of time 
effected by standardisation. 

In view of the success of the Key Industries Exhibition, 
it is felt that other cities of the United Kingdom should be 
afforded the opportunity of seeing what London has seen. 
The expense of the exhibition has necessarily to be met by 
voluntary contributions to the funds required. That 
expense, especially in existing conditions, is very heavy, 
and as the exhibition is opened free to the public, and. no 
charge is made upon the exhibitors for space occupied by 
their exhibits. the organisers are endeavouring — to 
raise a substantial fund for the purpose of showing the 
exhibition in the various large industrial centres througheut 
the country. 


THE Weltmarkt directs attention to new uses of some raw 
products. In Holland a useful gum or paste is being made 
from garlic. The bulbs are pressed and the juice or fluid 
matter so obtained is thickened by inspissation. A good 
substitute for cork is obtained from certain fungi, which 
are dried and ground, mixed with cement, and consolidated 
by pressure. In Norway a process has been patented to 
enable carbide to be used for driving motors. In Denmark 
@ company has been floated to make briquettes from 
heather. These have a higher heat value than peat. 
Experiments are being made to use chalk marl, especially 
that which comes from the Limburg mines as a manure. 


Tue Kaiser has approved the foundation of a Trust 
to be known as the Kaiser Wilhelm Trust for Promotion 
of the Science of War (!) The aim of the Trust is to further 
the development of scientific and technical aids to 
warfare, by uniting the scientific and the military 
forces of the country. The scientific work is to 
be carried on by the following technical committees :— 
(1) Committee for the chemical raw materials for the 
production of munitions-manufacturing materials. (2) 
Committee for chemical war materials (powder, explosives, 
gas and the like). (3) Committee for physics, including 
ballistics, telephony, telegraphy, determination of targets 
and distances, measurements and the like. (4) Committee 
for engineering and communication. (5) Committee for 
aeronautics. (6) Committee for obtaining and ~-pre- 
paring metals. . 

Tr is pointed out in Lubrication that a very important 
detail in the lubrication of wire ropes is the application of 
the lubricant. It has been found excellent practice to paint 
the lubricant on with a brush, catching the surplus in a 
pail. Good results have been obtained by providing each 
rope with a trough through which the rope is compelled 
to pass by making it run under a wheel mounted on the 
trough. Another device consists of a barrel fitted with 
steam coils, to ensure a proper heating of the product, and 
a valve and short piping arrangement for furnishing a 
continuous flow of the lubricant to the rope, suitable 
means being provided for wiping the cable and conserving 
the excess dressing. Engineers report good service 
obtained by pouring the dressing on the winding drums. 
Others report that they have obtained best results by 
providing each rope with a split box of some 25 Ib. capacity 
into which compounds can be poured while hot, and 
through which the rope passes. 

A Goop example of the important work of training 
young mechanics may be seen in the scheme instituted by 
Swan, Hunter and Wigham Richardson, Limited, which 
has so developed that the firm is about to build a technical 
school and welfare institute for the benefit of its appren- 
tices at the Wallsend and Neptune shipyards and the 
engine works at Low Walker. The building is to be 
erected on a site convenient for the boys of the three 
establishments. When boys of fourteen years of age 
enter the shipyards or works they spend alternate weeks 
in the yards and the technical school until they are sixteen. 
When at that age the boys enter upon their apprenticeship 
they are attached to a training department under the 
direction of a foreman specially chosen for the work. 
They then receive instruction in workshop mathematics, 
elementary science, simple economics, drawing, English, 
and citizenship. Sixty boys have already been dealt with 


‘in this way, and the success of the experiment is so great 


that it has led to the present establishment of a permanent 
institution. 
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DEATH. 








On the 19th October, at Swanage, James ORMISTON 
CALLENDER, A. Inst. E.E., of Calluna, Woking, fourth son of the 
late W. O. Callender, of Bournemouth, aged 55 years. 
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Shortening the Naval Front. 


Tuav the recent Allied victories in France and 
Flanders will react favourably on the situation at sea 
must be obvious to everyone who studies the map; 
but the military events now in progress are so stirring 
and dramatic in character that they threaten to 
monopolise public interest. It is therefore opportune 
to direct attention to the naval advantages that we 
may expect to derive from the heavy defeats which 
the enemy has suffered, and is still suffering, on the 
military fronts. We notice in naval circles a 
growing belief that his military reverses will compel the 
enemy to seek relief in a naval diversion. Admiral 
Sir David Beatty himself was quoted last week as 
having expressed his conviction that the German 
Fleet will have to come out. If the Commander-in- 
Chief was accurately quoted, his words must be given 
due weight, for he is naturally in the best position to 
judge of the enemy’s intentions at sea. The rulers of 
Germany are by this time fully alive to the gravity of 
their position. In the military sense it is desperate, 
if not entirely hopeless. The comparative ease with 
which the famous Hindenburg Line was breached must 
have taught them the futility of counting on any 
fortifications, however strong, to arrest the advance 
of their powerful and resolute foes. Given an 
adequate preponderance in men and material, the 
reduction of the most formidable field defences is 
simply a matter of time. Deserted by their con- 
federates, and with their man power dwindling steadily 
away, without the least prospect of replenishment, the 
Germans have had to forego all idea of taking the 
offensive, or even of holding their lines in the occupied 
territories. Fortune may so far favour them as to 
permit the extrication of their armies virtually intact, 
but they must realise that, having failed to hold the 
immensely strong Hindenburg Line, there is but 
little hope of defending their own frontiers for an 
indefinite period. Nothing can obscure the remorse- 
less logic of the military facts, least of all from the 
trained thinkers of the German General Staff. There 
are only two alternatives to immediate unconditional 
surrender, viz., a prolongation of the defensive war in 
the hope that war weariness may induce the Allies to 
moderate their peace terms ; or a bold offensive at sea, 
involving the deployment, regardless of risk, of all the 
means that Germany possesses for waging naval 
warfare. The decision cannot long be delayed, for 
while the Allied armies are sweeping irresistibly for- 
ward, the German “ home front ” is visibly crumbling 
away. It would be idle to attempt a forecast of the 
enemy’s choice, but we may be permitted to observe 
that nothing would be more calculated to establish 
future peace on a solid foundation than the final 
extinction, by force of arms, of those German naval 
pretensions which contributed so largely to the out- 
break of this war. Should the enemy decide to stake 
everything on a gamble at sea, the Allies need be 
under no apprehension as to the result. Our 
numerical superiority is known, and experience 
justifies the highest confidence in the surpassing 
qualities of our naval personnel. 

So much for the indirect repercussion of the recent 
victories in the West. The immediate and direct 
consequences should be plain to every eye. When 
the Germans occupied the Belgian coast in October, 
1914, they claimed, with some show of reason, to have 
outflanked our main naval front. The feverish energy 
with which they at once began to fortify the whole 
coast, from Knocke to.Nieuport, revealed their high 
estimate of its strategical value. Between these two 
points no fewer than 120 heavy guns were mounted, 
for the most part in skilfully concealed emplacements; 


protected by armour. Neither Ostend nor Zeebrugge 
is naturally suited to serve as a naval base, but at 
both ports the Germans lavished money and labour 
without stint. The real centre of their naval activity 
in Belgium was at Bruges, which is connected with 
the two ports by canal. Bruges itself was elevated 
to the dignity of a dockyard, and Zeebrugge and 
Ostend became the sally ports for the large flotillas of 
destroyers, mine-laying craft, and submarines which 
were intended to menace the communications between 
England and France. The Germans, it need hardly 
be said, had everything to gain by forcing the Dover 
Straits. In the case of their submarines a free 
passage there would enable them to avoid the long 
and dangerous “ north about” route, and give them 
easy access to the Channel. Nor was this the only 
benefit they hoped to gain from their foothold on the 
Belgian littoral. Their presence, it was thought, 
would compel the British Admiralty to withdraw 
vessels, especially destroyers, from the Grand Fleet 
in order to maintain a strong guard over the approach 
to the Channel. To some extent this hope was 
justified, for we did find ourselves obliged to station . 
powerful forces at Dover and Harwich for the purpose 
of “ containing” the hostile flotilla on the opposite 
coast. But for reasons which have not yet been fully 
explained the Germans did not make the most of the 
situation. In theory nothing seemed easier than for 
them to subject the Dover-Calais line of communica- 
tions to continuous attack. The distance from 
Ostend to Dover could be covered in two and a-half 
hours by a fast destroyer, and the long winter nights 
gave such craft many opportunities to steal out 
unobserved. A few raids of this kind were, in fact, 
attempted, but never with any real measure of success, 
probably because the German commanders declined 
to take any risk. Their orders to this effect may have 
been peremptory, but it is impossible to avoid the 
conclusion that their. half-hearted tactics may have 
been due to the knowledge that secure refuge was 
close at hand. The annals of war furnish innumer- 
able instances in which the offensive spirit of a naval 
force has been weakened by its proximity to a secure 
base. A commander so circumstanced has no incen- 
tive to go far in search of adventure ; on the contrary, 
he is generally disposed to break off an action at the 
critical moment lest his line of retreat should be 
menaced. To a certain extent therefore the posses- 
sion of the Belgian bases had an adverse influence on 
German naval policy by restraining the spirit of 
enterprise and aggression without which a numerically 
inferior fleet can achieve nothing. 

It would, however, be wrong to attribute German 
inactivity in this quarter entirely to reasons of 
morate ; it was due at least as much to the vigilance 
of our patrols at Dover and Harwich, and to the 
persistent attentions of our monitors and aircraft, 
which latterly at any rate, gave the enemy no rest. 
A harbour that is exposed to frequent attack from 
sea and air is practically valueless as a naval base. 
Owing to causes which need not be inquired into at 
this stage, it was not until last year that we were in a 
position to devote much attention to the enemy’s 
naval strongholds in Belgium. But from that time 
onward naval and aerial bombardments, very often 
a combination of the two, were carried out with 
merciless regularity and, as the event proved, with 
considerable effect. By the autumn of 1917 Ostend 
had been rendered all but untenable, the local flotilla 
of destroyers, submarines, &c., being withdrawn to 
Bruges. Zeebrugge presented a more difficult pro- 
blem, but there, too, excellent results were attained 
by our ever-improving methods of attack. Meanwhile 
a more daring and decisive plan was being worked out 
by Rear-Admiral Sir Roger Keyes, who had succeeded 
to the command of the Dover Patrol. His idea was to 
render Ostend and Zeebrugge useless to the enemy 
by blocking the fairways with cement-laden ships, 
and in April last the plan was duly executed under 
circumstances of such gallantry as to evoke the 
admiration of the world. So far as Zeebrugge was 
concerned, the initial attempt was crowned with 
complete success, and a second attempt, made in 
June, reduced the fairway at Ostend to a narrow 
channel. Thanks to these audacious enterprises the 
two ports ceased to have any strategical value, and it 
has since become known that the enemy there and 
then began to evacuate his naval materiel. Now that 
the whole of the Belgian littoral has been redeemed by 
our arms, we shall no longer be under the necessity 
of keeping powerful naval] forces in the southern area 
of the North Sea, since the menace to the Straits has 
been eliminated, and a certain proportion of the 
monitors, destroyers, and other units which con- 
stituted the Dover Patrol, may be released for other 
work. The capture of Ostend and Zeebrugge has, 
indeed, shortened the ‘ naval front” to a degree 
which does not seem to be fully appreciated. While 





they were in German hands, we had a hostile naval 
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force of unknown strength stationed only seventy 
miles from our shores. Now, however, the nearest 
(serman naval base is at Emden, which is more than 250 
miles from the English coast. The various inferences 
which may be drawn from this fact are too obvious 
to be laboured ; the essential point is that the whole 
naval problem has been greatly simplified by the 
recent victories on land, especially those in Flanders. 
At the same time the Navy should be given full credit 
for the direct share—its indirect aid has been beyond 
all caleulation—it has had in the conquest of two 
enemy strongholds which were always a potential 
menace to our control of the Narrow Seas. 


Staniard Gas. 


To-pay, when so many industrial processes are 
dependent upon an efficient supply of town’s gas, it 
behoves the engineering industries as a whole to keep 
an eye on the endeavours which are now being made 
to arrive at a standard quality of gas. To determine 
a model composition, in view of the multitude of uses 
to which coal gas is now put, is by no means a straight- 
forward problem, and some of the difficulties which 
have to be encountered may be gleaned from the 
remarks passed at a special gathering last week of 
the Institution of Gas Engineers, which met to 
consider the first report of an investigation committee 
which has been at work for some little time at Leeds 
University. 

Consumers of gas have probably felt themselves 
a little hardly treated since the demands of the war 
necessitated the removal from this commodity of a 
portion of those ingredients, which, presumably, went 
to enhance its value. But, as Lord Moulton has said, 
coal gas is composed of very many distinct chemical 
compounds, of which a number have now been proved 
to have an industrial value far too great for them to 
be relegated merely to the domain of fuel. Moreover, 
there are indications that the list of such compounds 
is going to be seriously added to, while the number 
of uses to which the members of the hydro-carbon 
group can be put is increasing every day. Such a 
prospect, however, need in no wise prove alarming to 
the industrial consumer, for it has been more or less 
established that a gas shorn of its heavy hydro-carbons 
is, when consumed in the majority of appliances, just 
as efficient as one which, on existing standards of 
judgment, may visually show better results. The 
depreciation in quality which has been noticeable for 
the past year or so must not be entirely attributed to 
war's demands, but to war’s contingencies, for the 
majority of gasworks have been carrying on under 
difficulties with regard to the supply of raw materials 
and labour, which have probably been more pro- 
nounced than in any other industry. Judging from 
remarks which were to be overheard at the Gas 
Engineers’ meeting, it would appear that the real 
cause for the deterioration in quality has been the 
necessity for extracting every ounce of gas from each 
ton of coal, and as the usual repairs to carbonising 
plant had to be foregone, there has followed an 
increase in the incombustible constituents, which 
have in certain cases attained twice the pre-war 
proportions. In many instances, however, it has 
been the case of an attenuated gas or no gas at all, 
and the public has at least to congratulate itself on 
the fact, that, apart from an isolated instance or so 
where strikes were responsible, no cessation of supply, 
such has been experienced in some Continental towns, 
has occurred. Once normal conditions with regard 
to coal and labour return, there can be no question 
that the gas undertakings will be enabled to resume 
their old standards with regard to inert constituents, 
for after all, though public utility concerns, they are 
commercial enterprises out to compete with a young 
and vigorous rival commodity. That even inert 
constituents have their uses, however, is shown by a 
statement made last week by Sir Dugald Clerk, who, 
in speaking of the desire of some gas engine builders 
to obtain a higher cylinder compression, stated that 
the pre-war variety of gas was of too rich a nature, 
in that high compression was inevitably followed by 
spontaneous pre-ignition. Thus, when it came to 
building engines of 3000 H.P. and upwards, it was 
necessary to lead back a portion of the waste gases 
to the cylinder, in other words, to add inerts by 
artificial means. This, in effect, is the application to 
the gas engine of the “ poisoning” effect which 
carbon dioxide has upon pre-ignition. Sir Dugald 
Clerk, however, was essentially speaking from the 
point of view of power uses, who represent a con- 
sumption of only 10 per cent. of the total gas manu- 
factured in the country. On the other hand, the 
preliminary conclusions arrived at by the Gas 
Investigation Committee would appear to upset 
a good many of the beliefs which have for long held 
sway in the gas industry itself. For instance, the 


utilisation of gas in heating appliances is undoubtedly 





the most important at the present day, more than 
half the total quantity produced being employed for 
this purpose. With regard to the ordinary type of 
ring burner, however, the Committee reports, after 
carrying out experiments with a number of gases 
ranging from high quality to low, that, so long as the 
requisite number of heat units for performing any 
particular purpose are supplied, efficiency is practically 
independent of composition, inerts, or calorific value. 
As a matter of practical convenience, the gas should 
preferably be of moderately high heating value in 
order that a sufficiency of beat units may be supplied 
in reasonable time. This conclusion would rather 
seem to upset the prevailing idea that flame tempera- 
ture is the sine qué non of modern gas, for it is known 
that high calorific power is, generally speaking, a 
hindrance to high calorific intensity. The Committee 
explains its conclusions, however, by stating that the 
difference in temperature between—say—water in a 
vessel and that of the flame of any yas mixture which 
may be used to treat it, is so great that the variations 
in flame temperature met with in practice are negligible 
in effect. At any rate, if such is the case, it simplifies 
future research, for if the universal ring burner is 
independent of quality, it means that it can be left 
out of the reckoning when a standard gas in relation 
to other common appliances comes to be considered. 

As has been pointed out, the report just published 
is only of a preliminary nature, but already it seems 
to have been established that if a lower grade gas than 
the pre-war variety is to be distributed, it will be 
necessary to follow the policy mentioned on one or 
two occasions in the past in Tue ENGINEER. That is 
to say, if dilution is to be effected, it should be effected 
with a lower grade gas containing a high proportion 
of combustible matter, such as blue water gas. The 
somewhat bold proposition—which created a certain 
amount of interest earlier in the year—that air should 
be added at the works, appears, in the light of the 
Leeds research, to be followed by no gain in efficiency, 
whilst such a system possesses the disadvantage that 
a greater pressure is required to deliver the requisite 
number of heat units. 








INSTITUTION OF MECHANICAL ENGINEERS. 

THREE papers, all dealing with the hardness of 
metals and how it should be tested, were. presented 
before the Institution of Mechanical Engineers last 
Friday evening at its first monthly meeting in London 
for the current session. 

Taking the papers in the order in which they were 
read, the first by Professor C. A. Edwards, D.Sc., of 
Manchester University and Mr F. W. Willis, B.Sc., 
was entitled “A Law Governing the Resistance to 
Penetration of Metals when tested by Impact with a 
10 mm. Steel Ball; and a New Hardness Scale in 
Energy Units.” This paper was published a short 
time ago in the Institution ** Journal” and was 
summarised in our issue of August 16th. Further, a 
very similar paper by Professor Edwards was presented 
before the Institute of Metals at its recent meeting 
and was abstracted in our issue of October 11th. 

The hardness test recommended by Messrs. Edwards 
and Willis is roughly speaking a combination of the 
static Brinell test and the dynamic sclercscope test. 
A known weight catrying a hardened stee! ball 10 mm. 
in diameter is a'lowed to fall between guides through 
a known height, so as to transmit through the ball a 
known amount of energy, E say, to the specimen. 
The quantity E is simply the weight, in pounds, 
multiplied by the height of fall, in inches. In any 
actual test the weight rebounds from the specimen 
after the first blow has been delivered, but the 
energy represented by this rebound is not to be 
subtracted from the total, and need not, therefore, 
be measured. The diameter of the indent made by 
the ball on the specimen is measuied in millimetres. 
Let this diameter he represented by d. Then the 
authors have found that for any one metal the 
diameter and the energy are relatecl with very close 
accuracy by the equation, d = CE-*5, where C is a 
constant which is characteristic of the particular 
metal under test. It is claimed that the quantity C 
is a true measure of the hardness cf the metal, 
“hardness’’ being defined as the resistance of the 
metal to penetration when tested under impact. 
The value of C varies trom 0.748 for a very hard 
steel to 2.186 for tin. It will be seen that the range 
covered is smal], and that the harder the material the 
lower is the value of the constant C. These two 
circumstances are corrected by calculating in any 
given case the energy required to produce # constant 
standardised diameter of indent and by taking the 
quantity of energy arrived at as a practical measure 
of the hardness. <A single accurate determination of 
the quantity C is sufficient to permit this calculation 
to be carried out. Taking the standardised indent 
diameter at 2.5 mm. the authors find that the energy 
required to produce it varies from 0.75in.-lb. for tin 
to 138.0in.-lb. for a hard steel. 

The second paper was entitled “The Value of the 
Indentation Method in the Determination of Hard- 
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ness,’ and was presented by Mr. R. G. C. Batson, of 
the National Physical Laboratory. It is known that 
the hardness number obtained by the ordinary 
static Brinell test from o given piece of metal 
really depends upon the diameter of the ball used 
and the force with which it is applied to the material, 
For this reason it is specified that the hardness 
number, that is the applied force in kilograms divided 
by the spherical area in square millimetres of the 
indent produced, is to be determined by means of a 
standard ball 10 mm. in diameter and a standard 
force of 3000 kilos. It is not always possible —for 
example, with light alloys or very small test pieces— 
to employ these standards. The object of part of 
Mr. Batson’s paper is to discover what conversion 
factors are to be applied when the standards are 
departed from, in order that the results may be made 
comparable with others obtained under standard 
conditions. 

Taking, first, variations in the size of the ball, My, 
Batson’s experiments show that the Brinell number 
obtained by using a ball of radius r when multiplied 
by the fifth root of r is not a constant for any given 
material. That it would be so constant was stated 
by Benedicks of Upsala in 1904. Had it been, the 
rule would have been found whereby to convert the 
hardness number obtained by using a ball of an) 
diameter to that which would have been obtained if 
a standard 10 mm. ball had been used. 

In 1909, Moore, following up some results obtained 
by Meyer, suggested that comparable results would 
be obtained with different sizes of balls, if in each 
case the ball were made to make an indent of propor- 
tionate diameter. The standard suggested by Moore 
was that the indent diameter should be equal to the 
radius of the ball. It is difficult in practice to measure 
the indent diameter while the test is proceeding. 
Hence Moore developed a formula whereby it is 
possible to calculate from the results of two tests, 
in neither of which is it necessary to carry the indent 
to a prearranged value, what would be the hardness 
figure obtained had the indent diameter been made 
equal to the radius of the ball. Mr. Batson has 
examined the point, and finds that by applying 
Moore’s formula to the hardness figures obtained by 
using a 4.76 mm. ball, he gets results which are in 
close agreement with those obtained from the same 
specimens when using the standard ball and load.* 

Passing on to discuss how the Brinell hardness 

figure from one ard the same material varies with 
the load applied to the ball, and how we may make 
our results independent of the load used, Mr. Batson 
records some results he obtained on a machine which 
permitted the depth of indentation to be determined 
progressively, while the load was being increased. 
He finds that the curve obtained by plotting the load 
against the corresponding depth of indentation is, in 
the case of cast iron, from start to finish, a straight 
line beginning, of course, at the origin. In_ other 
words, its equation is h = k P where h is the depth of 
indentation, P the applied load, and k a constant. 
Since the spherical area of indentation is proportional 
to the depth of indentation, h—being equal to +Dh 
where D is the diameter of the ball—it follows that 
the Brinell hardness number, namely. P/xDh is equal 
to 1/kxD. In other words, the co-tangent of the 
angle of slope of the line divided by +D gives the 
Brinell figure. In the case of other materials, the 
curves of depth and load are curved for a short 
distance after leaving the origin but become straight 
lines somewhere after a load of about 300 kilos. 
is reached.! The equation to the straight portion of 
each of these curves is, therefore, of the form / 
a P -- b, so that the Brinell number at any point on 
them is given by (1—b/h)arD. Since h increases 
as the load increases, the exact value of the Brinell 
number will depend upon what point we make our 
measurements at. It will be seen, however, that as h 
increases, the value of b/h becomes less and less 
important, and the Brinell number consequently rises 
towards a limiting value, namely, 1/arD, or exactly 
the same value as if the curve were a straight line 
from the origin onwards as in the case of cast iron. 
Hence the co-tangent of the slope of the straight 
portion of the curve divided by rD represents the 
limiting value of the Brinell number or the value 
which would be obtained if the load were increased 
indefinitely. 

The value of this discovery lies in the fact that by 
making two tests at quite low loads—say, 500 and 
900 kilos.—so long as these loads are on the straight 
portion of the curve, it is easy to determine the slope 
of the curve and, therefore, to calculate the limiting 
value ofthe Brinell number,such as would be obtained 
in a very high-load test, that is to say, the value ob- 
tained when the precise load used ceases to have any 
* We would point out that Mr. Batson appears at this point 
to be pursuing a false line of argument, or at least, unconsciously 
encouraging others to do so. The 4.76 mm. ball figures, when 
corrected by Moore’s formula, ought not to agree with the 
10 mm. ball figures, but with the 10 mm. ball figures, when 
these too are corrected by Moore’s formula. Further than this. 
we would say that the small ball figures when uncorrected 
appear to us in eight out of the ten sets quoted in the original 
paper to be either sufficiently close to the uncorrected large ball 
figures as to require no correction at all, or to be actually hurt 
by applying Moore’s correction to them.—Ep. THe FE. 

+ Readers consulting the original nnd will be confused by 
the curves given in Figs. 1 and 2, until they realise that the scale 
of depth of indentation applies only to the lowest curve in each 
figure, and that it has to be moved upwards a certain distance 
to suit each of the other curves. A similar remark applies to 
Figs. 4, 5 and 6.—Ep. Tue E. 
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effect on the result. In the case of some metals, it is 
ossible to take a direct test at such a high load, but 
with light alloys and other soft metals it is very 
often impossible to obtain satisfactory results with 
loads exceeding 1500 kilos. Mr. Batson’s discovery 
in such cases permits the high-load value of the 
hardness to be calculated from two low-load results. 

The second portion of Mr. Batson’s paper deals with 
dynamic, or impact, hardness tests. The tests 
referred to are not such as is performed by means of 
the scleroscope, but, virtually, indentation or Brinell 
tests in which the applied force is not in the nature 
of a steady force, but is produced by the energy of a 
blow on the ball. Dr. Edwards’ is a test of this 
nature. As already stated, Dr. Edwards takes as 
the measure of the hardness of a metal the energy 
required to cause a 10 mm. ball to make in it an 
indentation 2.5 mm. in diameter. A previous test 
of this nature was proposed by Martel in 1895. Using 
a pyramidal point instead of a ball, he found that the 
volume of the indentation produced was proportional 
to the energy of the blow delivered through the 
pyramidal tool. He, therefore, suggested that the 
work required to produce unit volume of indentation 
should be taken as a measure of hardness. He also 
found that slight variations in the form of the indenta- 
tion tool had little effect on the volume of indentation 
for the same energy of blow. A second test of the 
same nature was discussed by Roos some years later. 
Using # 10 mm. ball, Roos found that the square of 
the spherical area of the indentation was proportional 
to the energy of the blow producing it. 

Mr. Batson, from purely mathematical considera- 
tions, shows in his paper that for a 10 -mm. ball 
Martel’s and Roos’ results are identical, that up to an 
indentation of 6 mm. in diameter the volume of the 
indentation is directly proportional to the square of 
the spherical surface. Thus, if Martel is right, Roos 
must also be right when the indenting tool is a ball. 
In the case of a cone of 90 deg. angle, he finds that the 
volume of the indentation is not directly proportional 
to the square of its surface, so that if Martel is right, 
Roos must be wrong, and vice versd, for a conical 
indenting tool. Mr. Batson has examined matters 
experimentally in this connection for himself. The 
tools used were a 10 mm. ball, a 4.76 mm. ball, and a 
9) deg. cone. He finds that all these tools give 
practically the same volumes of indentation for the 
same energy of blow, and that the volume is directly 
proportional to the energy. Martel’s results are thus 
confirmed. 

The third paper presented, entitled ‘‘ The Ludwik 
Hardness Test,” was by Dr. W. C. Unwin. It is 
primarily a mathematical contribution intended to 
show that the Brinell and the Ludwik tests when 
“corrected ”’ in a certain way give the same hardness 
figures. Dr. Unwin points out that the variation of the 
Brinell hardness figure with the load and the size of 
the ball arises from the fact that the indentations 
produced are geometrieally dissimilar. Moore's 
suggestion referred to above, namely, that the angle 
of indentation in a ball test should be standardised 
at some constant value is based on a desire to achieve 
geometrical similarity. Dr. Ludwik, of Vienna, in 
1908 proposed to overcome the difficulty by employing 
as the indenting tool a right-angled cone, so that the 
indentations might always be similar. He showed 
that with such a tool the hardness figures were 
practically independent of the load and the size of the 
indentation. 

Brinell’s hardness figure is obtained by dividing 
the applied load by the spherical area of the indenta- 
tion. Dr. Unwin suggests that it would be better to 
take, instead, simply the plain circular area of the 
indentation. The depth of the indentation is usually 
so small that these two areas are in practice very 
nearly equal, so that the substitution scarcely effects 
the resultant value of the Brinell figure. The 
Ludwik hardness number is defined as the applied 
load divided by the conical area of the indentation. 
Dr. Unwin would again have this changed to the 
plain circular area based on the maximum diameter 
of the indentation. In this case, the effect on the 
hardness figure is not inconsiderable: in fact, 
Dr. Unwin’s modified figure would be 1.414 times 
Dr. Ludwik’s. However, granting these two correc- 
tions—and it seems absurd to allow one and bar the 
other—Dr. Unwin shows that the modified Ludwik 
and the modified Brinell figures are identical. The 
argument is based on a result established by Martel, 
namely, that at any instant the area of the indentation 
normal to the direction of the applied force is propor- 
tional to the force causing the indentation. Dr. 
Unwin recommends the extended adoption in this 
country of the Ludwik test, and suggests that in order 
to avoid its chief defect, namely, the difticulty of 
getting the point of the cone to stand up to its work 
the point might be slightly truncated without 
inaterially affecting the results obtained by the test. 

_ A discussion which produced several points of 
interest followed the presentation of these three papers. 
Dr. Gerald Stoney, the first speaker, said that the 
relationship between the Martel and the Brinell 
hardness figures had been clearly established by 
Dr. Unwin @ short time ago. The establishment of 
the relationship between Professor Edwards’ hardness 
figure represented by the symbol C and the Martel 
figure was rendered somewhat difficult by what he 
Stigmatised as the ‘ barbarous’? manner in which 


Professor Edwards and Mr. Willis had mixed British 
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and metric units in the expression of theirexperimental 


results. While Brinell and Martel worked in kilo- 
grammes, kilogram-metres and millimetres, Messrs. 
Edwards and Willis had chosen to work in inch-pounds 
and millimetres. Reducing their results to comparable 
units, he found that their hardness figures C were 
related to the corresponding Martel figures by an 
equation of the form :—Martel figure = K/C where K 
was @ constant. 

Mr. 1). Hanson, of the National Physical Laboratory, 
remarked that at first sight the Brinell and the Martel 
tests appeared to measure the same property of metals, 
namely, their resistance to penetration. But before 
making sweeping deductions on this point, one ought 
to examine what was the exact process which took 
place in the material being indented. He had 
examined, microscopically, sections of some of the 
specimens tested by Mr. Batson, and had come to 
the conclusion that while in some metals the process 
accompanying indentation under the Brinell test was 
apparently identical with that occurring under the 
Martel test, in others it was emphatically different. 
He exhibited some striking lantern slides in illustra- 
tion of this point. In the case of a very pure iron, the 
crystalline structure in the neighbourhood of the 
indentation was seen to be very little deformed by the 
Brinell test, but under the Martel test, the crystals 
showed parallel bands very similar to the Neumann 
lamellae developed in iron when subjected to shock. 
These lines were developed, not in the immediate 
vicinity of the indentation, but comparatively far 
down in the material. In tin the Brinell test produced 
not very clearly defined slip bands. Under the 
dynamic test, the mechanism of the deformation was 
entirely different, twin crystals being formed. These 
cases might be exceptional, but they showed that 
the statement that a definite relationship existed 
between the Brinell and Martel figures was open to 
challenge. Professor Edwards, Mr. Hanson continued, 
had stated that if certain conditions as to the support 
of a specimen subjected to his test were fulfilled, the 
deformation would be confined’ to the zone imme- 
diately under, or concentrated within a very limited 
area around. the ball. He could not agree with this 
statement without some more precise explanation of 
what was meant by a “ very limited’ area. He had 
detected deformation under the dynamic test at a 
point as much as fourteen times the depth of the 
indentation from the bottom of the depression. 

Dr. W. C. Unwin, dealing with Professor Edwards’ 
results, said that the total energy of the blow could 
be divided into two parts: (1) that spent actually in 
causing the deformation, and (2) that represented by 
the rebound of the ‘‘ monkey.” It was surely not 
correct to take both into consideration, as Professor 
Edwards did. when measuring the hardness. The 
hardness should logically be deduced only from the 
first portion. The second was dependent to some 
extent upon the elasticity of the metal being tested, 
and to a further extent upon the elasticity of the 
falling ‘‘ monkey” and of the supports of the test 
piece. It certainly had nothing to do with the hard- 
ness of the specimen, and, therefore, ought to be 
eliminated from the measurement of the quantity C. 
As Mr. Gerald Stoney had already said, the use of 
inch-pounds and millimetres by Messrs. Edwards and 
Willis rendered a direct comparison of their results 
with those of other investigators somewhat difficult. 
But without troubling to make the correction, the 
different sets of figures could be compared by taking 
one metal as standard and reducing the hardness of 
the other metals to proportional terms. In this way 
he got the following comparative figures for the hard- 
nesses of certain of Professor Edwards’ specimens as 
measured by the Edwards, the Brinell and the 
scleroscope tests, respectively :— 


‘ 


Edwards _ Brinell Scleroscope 
Material. test. test. test. 
Mild steel 100 100 100 
ROOOP 2c «ss 78 110 131 
Medium carbon steel 200 197 139 
High carbon steel .. 318 260 228 


The relative hardnesses ought to agree ; instead, they 
disagreed very thoroughly, and without consistency. 
It could not be held then that all three tests measured 
the same property. 

Sir Henry Fowler said that the real origin of the 
work recorded in Professor Edwards’ paper was a 
desire to have some means of determining the hardness 
of metals at various temperatures. It was found 
essential under these conditions to adopt an impact 
test. 

Mr. H. L. Heathcote asked Mr. Batson if he really 
measured the volumes of the depressions in his impact 
tests, or calculated them from the depths or diameters 
of the indentations. The point was important, for 
the actual volume, he had found by careful experiment, 
never agreed with the calculated. He had found that 
a jin. diameter ball, instead of giving a depression 
having a radius of 0.125in., gave a radius, on the 
average over three specimens of different hardnesses, 
of 0.151. 

Sir Robert Hadfield, whilst expressing his apprecia- 
tion of the papers, hoped that they would not lead to 
the Brinell test being abandoned. It was a very 
quick and easy practical test, and one that could be 
made with great accuracy. 

Mr. S. A. Main said that some experiments 
conducted at Hadfields’ research laboratory showed 
that the time effect in hardness tests was not anything 
like as considerable as commonly — supposed. 





Proceeding, he pointed out that while Professor 
Edwards’ formula for calculating hardness involved 
the 4th, power of the diameter of the indentation, 
Martel’s involved only the 3rd power. Analysis 
showed, however. that for very small inapressions 
both formule reduced to the Brinell formula. By 
differentiating the expressions with regard to the 
depth of the impression, this statement could be 
easily verified. Continuing. he remarked that under 
the Brinell test the hardness figure for a given specimen 
rose as the diameter of the impression was made 
greater. a result commonly attributed to the work- 
hardening of the specimen. Under the dynamic test 
a similar rise in the hardness number did not attend 
an increase in the diameter of the impression. The 
question arose, then, What became of the work- 
hardening under the dynamic test ? It was essential 
that we should adopt a rational scale of hardness in 
order that the hardnesses of different materials might 
be made strictly comparable. The criteria of a 
rational scale were:—(1) that the dimensions of the 
hardness formula should be right. and (2) that the 
formula should not involve any dimensions of the 
testing machine, such as the diameter of the ball in 
the Brinell test. The dimensions of hardness were, 
undoubtedly, those of a stress. Martel’s formula had 
these dimensions, but Dr. Edwards’ had not, and his 
quantity C was still] worse, for it was a measure, not of 
hardness, but of softness. 

The discussion at this point was adjourned until 
the next meeting, on November 15th. 








OBITUARY. 
ARTHUR CANNON. 

WE have received, with a request that we should 
publish it, the following appreciation of the late 
Mr. Arthur Cannon, who died on the 13th inst.:— 

Mr. Arthur Cannon was a member of the Royal 
Corps of Naval Constructors, and was the Admiralty 
Overseer on submarines building at the Birkenhead 
yard of Cammell, Laird and Company, Limited. He 
received his early training in Devonport Dockyard, 
and after a very successful career at the Dockyard 
School, obtained a National Scholarship tenable for 
three years at the Royal College of Science, South 
Kensington. 

After spending one year at the College of Science, 
Mr. Cannon decided to take up a special course in 
Naval Architecture at the Royal Naval College, 
Greenwich. He competed for, and was successful 
in obtaining, the only Admiralty scholarship awarded 
that year at the College. At the same time, he also 
won the only scholarship awarded by the Institution 
of Naval Architects. He completed the three year’s 
course there with great distinction, obtaining a first 
class professional certificate, the highest distinction 
possible. 

After finishing his brilliant college career, Mr. 
Cannon went to assist Professor Sir John Biles in 
his consulting work. About this time he did some 
considerable work on the second volume of the text 
book of Naval Architecture, published by Professor 
Biles, and the Professor, in the preface of the book, 
thanks him for some valuable suggestions. In 1910 
Mr. Cannon was appointed as assistant to Professor 
Biles at Glasgow University. Although only in 
direct touch with the students for a limited time he 
rapidly became popular with them in virtue, not 
only of his great knowledge, but of his unfailing tact 
and courtesy. 

At the end of 1911 the Institution of Naval 
Architects was in a position to award a post graduate 
schelarship in Naval Architecture by reason of 
grants from the 1851 Commissioners. Mr. Cannon 
was unanimously elected for this distinction, being 
the first one to hold this scholarship. The valuable 
research work that he carried out has been placed 
on record in the Transactions of the Institution, 
which awarded him two special premiums for his 
investigations. and specially thanked him for the 
satisfactory manner in which he carried out the 
work as holder of the first research scholarship. 

In the early part of 1914 Mr. Cannon was appointed 
to the Royal Corps of Naval Constructors, taking 
up his duties at Chatham Dockyard, being trans- 
ferred to the Admiralty shortly afterwards, and 
from there to the appointment which he held at 
his death. 

Mr. Cannon was a member of the Institution of 
Engineers and Shipbuilders in Scotland, and read 
a paper there in 1913, as well as three papers before 
the Institution of Naval Architects. All those who 
knew him feel they have lIcst a good friend. He 
was most conscientious in his duties, and all his 
work was of a high order. The loss to the ship- 
building world by his death at so early an age is 
deeply to be regretted Men of his high ideals and 
qualifications can ill be spared at any time, and much 
less so at the present moment. 


WE much regret to have to record the death of 
Mr. T. C. Hutchinson, the managing director of the 
Skinningrove Iron Company, who by his bound- 
less energy and courageous enterprise played a great 
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part in the Cleveland district’s industrial development. 

Mr. Hutchinson was born at Stockton-on-Tees, 
in 1840, his father being the late Mr. Thomas 
Hutchinson, who was connected with the old flax 
industry there. He was educated at the Stockton 
Grammar School, and at the age of fourteen left 
Stockton to begin his business career in the 
offices of the owners of the Middlesborough Estate. 
On the development of the iron industry in 
Middlesbrough and the erection of new plants, he 
became connected with Messrs. Fox, Head and 
Company at the Newport Rolling Mills, and super- 
intended the laying out of the plate mills there. 
He continued for about seventeen years as the 
commercial manager of Fox, Head and Company, 
and left in 1880 to take up the managing directorship 
of the Skinningrove Iron Company, the position 
which he held at the time of his death. 

When he took up the reins of this important 
office, the plant of the Skinningrove Iron Company 
consisted of two blast-furnaces, which were not in 
operation, and it was some time before they were 
brought into use. It became evident that means 
of delivery of this Company’s products by sea were 
very desirable, and Mr. Hutchinson finally determined 
on the re-erection of a jetty, which largely contributed 
to the success of the company. In 1894 the plant was 
further enlarged and in the same year close relationship 
was established with Messrs. Pease and Partners. Two 
more furnaces were built and later a fifth was added, 
while Cowper stoves were erected and the plant put 
on up-to-date lines. The next progressive step on 
the part of the company was to start its own mines 
at Boulby, about three miles from the works, to 
ensure the further output and supply of ironstone. 
But Mr. Hutchinson’s mind was ever taking in new 
ideas, and subsequently he became impressed with 
the large development of steel works, in connection 
with blast-furnaces, which had taken place at 
Continental works and in America. After visiting 
several works on the Continent he formulated a 
scheme for the erection of steel works and coke 
ovens in connection with the existing blast-furnace 
plant. About eleven years ago he started building 
operations, and the extensions at the works proceeded 
continuously up till the time of his death. 

His policy as an ironmaster was always of a 
progressive nature as may be seen from the fact of 
his early adoption of Cowper hot-blast stoves and 
blast-furnace hydraulic slag cement, the use of 
which enabled him to carry to a successful issue 
the erection of the jetty. Further, in the building 
of the steel works he adopted the new Talbot process, 
and installed the first electrically-driven cogging 
mill in Great Britain. 

Mr. Hutchinson took an active interest in the 
Cleveland Institute of Engineers and in the Cleveland 
Iron Masters’ Association, being president of both 
organisations. He was also a regular attendant 


at the meetings of the Iron and Steel Institute, 
and took a very keen interest in it, contributing 
papers to the Middlesbrough meeting, and again 
this year writing a paper on ‘‘ Fuel Economy in 
Blast Furnaces,” which was finished only two or 
three hours before his fatal illness developed. 





HENRY WESTLAKE. 


A very familiar figure has passed from the South 
Yorkshire and neighbouring colliery and steel circles 
through the death, at the age of seventy-two years, of 
Mr. Henry Westlake. For fourteen years he had 
been on the Commission of the Peace for Derbyshire, 
and although he otherwise took no prominent part in 
public life, Mr. Westlake had for very many years 
given valuable service on the boards of severa] com- 
panies, his knowledge of the colliery, iron and steel 
industries being very extensive. For more than fifty 
years he was associated, in one capacity or another, 
with the Staveley Coal and Iron Company, com- 
mencing duties as confidential clerk to the father of 
the present chairman, Mr. C. P. Markham, becoming 
secretary, and then manager, in succession to the late 
Mr. George Bond, and afterwards joint managing 
director with Mr. C. P. Markham and Mr. Arthur 
Westlake. his son. During the period covered the 
Staveley Company developed in a remarkable manner, 
especially in the direction of the coke-oven by-pro- 
duct recoveryin the chemical] departments. 

Mr. Westlake was for°some years a director of 
Cammell, Laird and Co., Limited, and of the Work- 
ington Iron and Steel Company, which is now allied 
to the United Steel Companies, Limited, but in which 
Cammell, Lairds had an interest. He also had a 
seat on the board of the Park Gate Iron and Steel 
Company, Rotherham, and was a joint managing 
director of the Wagon Finance Corporation of Sheffield. 
Amongst other concerns in which Mr. Westlake held 
directorships were the Brodsworth, Bullcroft, New- 
stead and Ramcroft Colliery Companies. 


JAMES FOYER LOVELOCK CROSLAND. 


It is with much regret that we have to announce 
the death of Mr. J. F. L. Crosland, at his home, 
Belecombe, Hale, Cheshire, at the ripe age of seventy- 
nine. Mr. Crosland had been in failing health for 
some time. He retired from the post of chief engineer 
of the Vulcan Boiler and General Insurance Company, 
Limited. in 1912, after forty-nine years’ service, 
during the last twentv-four of which, he was chief 
engineer of the Company. “J. F. L.’’—as he was 
popularly called—prior to that date occupied the post 
of assistant engineer, his chief being Mr. McDougall: 
During his tenure of office, several Bills on boiler 
legislation were introduced—we refer to those of 
1890, 1892 and 1909. In the latter year special atten- 
tion was called to boiler explosions, and a Select 
Committee of Enquiry was appointed to enquire into 
the necessity for further legislation. Before this 
Committee Mr. Crosland gave evidence. Up to the 
year 1889 the principal provisions of the Bill passed 
in 1882 had not been put into force, and only 
preliminary enquiries were made by the Board of 
Trade into accidents to boilers. In only one case a 
formal investigation was held, and on that occasion 
no fine was imposed. In the interests of the public 
the attention of Parliament was drawn to this matter 
by Mr. Summers, M.P. for Huddersfield, in 1889, 
and subsequently, the provisions of the Act were fully 


enforced. There is no doubt that the prominence 
given to the questions «f bo ler explosions by the 
decisions of the Commissioners, appointed under the 
Boiler Explosions Act, has drawn the attention of the 
public and steam users to the necessity for superior 
design and workmanship and greater care in the 
upkeep and regular examination of boilers. 

At the end of the year 1889, the Vulean Company 
took over the whole of the staff and business of the 
Staffordshire Boiler Insurance Company, Limited, 
and in the following year that of the South Wales 
and Monmouthshire Boiler Insurance Company, 
Limited. Again, in the year 1893, it absorbed the 
business of the Leeds and North of England Boiler 
Insurance Company, Limited, and in 1896 that of the 
Yorkshire Boiler Insurance Company, Limited. 
Subsequently the Company was reconstructed, Mr. 
Chas. J. Galloway retaining the position of chairman. 
In 1897 and 1898, the Company widened its sphere of 
activities by undertaking the inspection and insurance 
of dynamos, motors and electrical machinery. 
Subsequently recognising that a form of indemnity 
against the loss of output arising from the stoppage 
of works by engine break-downs would be beneficial, 
the company commenced to issue ‘‘ Time Loss” 
policies. 

From this brief history of the business with which 
he was so long connected, it will be seen that during 
Mr. Crosland’s tenure of office great strides were made, 
and we need nct tell those who knew him how much 
of the success that has resulted is due to his organising 
capacity, geniality, energy and judgment. Mr. Cros- 
land was a member of the Institutions of Civil, 
Mechanical and Electrical Engineers. 





J. R. PERRETT. 


ALTHOUGH we are unable to-day, owing to the 
heavy calls upon our restricted space, to give an 
account of the career of Mr. J. R. Perrett, we must 
express at once our regret at the news of his death, on 
Monday last, at Torquay. As our readers are well 
aware, Mr. Perrett succeeded Sir Philip Watts as chief 
naval architect at the Elswick yard of Sir W. G. Arm- 
strong, Whitworth and Co., Limited, a firm with 
which he was associated for nearly thirty years. He 
retired from that position in 1916, when he was about 
sixty-eight years of age. Mr. Perrett did not take 
that place in the public eye that his immediate pre- 
decessors, Sir William White and Sir Philip Watts. 
who both became chief constructors to the Admiralty, 
did, but the value of his work was universally recog- 
nised, and he was highly esteemed by all who knew 
him personally. 


H. LOWTHIAN BARGE. 


THE death is announced as having taken place on 
the 2Ist inst. of Mr. H. Lowthian Barge, engineer to 
Bullivant and Co., Limited, of London. Mr. Barge 
was only quite a young man, being in his thirty-sixth 
year, but he had gained his responsible position in the 
company by his personal merits and ability. 
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A‘NOVEL TENDER AND A PEED-WATER TANK. 











WE have to thank Mr. E. E. Lucy, chief mechanical 
engineer of the New South Wales Government Railways, 
for the following letter and for the illustrations that 
accompany it. “In these days of railway economies, 
I think perhaps the parachute tank as shown on the 


4 Bell Valve with Tug for fulerum pin 
yea an opposite side Flow 
SAN ~~ 
(Awe =e a 
Over How carte 
down column. @ 1? 
| 





THE ENGINEER 


857 
























t 
' 
' 
' 
' 
‘ 


y' Inside 












| 
| We-Sie Charm 
| 
| 





























yards, and for pushing up trains on severe gradients. 
It isfshownfin the accompanyingphotographs and drawings 
on page 356. Another way in,which this small tender is 
usetul is when a tender engine has, for instance one loose 
tire or tires worn too much for main line service, it 
can be utilised for shunting or push-up work until there 
is a vacant stall for it in the workshops. 


A tender of much larger proportions, carried on two 





























PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Manufactured Iron Position. 


A Goop deal of domestic business, as well as 
attractive foreign contracts, were on offer at the quarterly 
meeting two weeks ago, and some buyers were again 
pressing the acceptance of such orders to-day (Thursday) 
in Birmingham, but makers were quite helpless to book 
anything below priority A material. Some makers of 
best iron would be very glad if they could revert to 
ordinary peace contracts, which have been in suspense 
for many months. Fair export orders are on offer, but 
for the present cannot be accepted, as the Government 
still insists on full co ntrol and maximum supplies, as far 
as scarce labour and fuel will allow. Manufacturers of 
finished iron generally are something like three months 
in arrear with contracts. Merchants and consumers are 
glad enough to place business if there is any prospect 
of its reasonably early execution. Consumers are on 
their guard against being over-bought. There is not 
much pressure to sell, however, in any department. 
For the most part producers have outlets for all the 
supplies they are likely to want to place for some little 
time to come. Merchants specially show a spirit of 
caution, owing to the fear that purchases now made 


are pretty certain to depreciate in value if they remain 
instock. Itis well known that vast quantities of domestic 
and commercial iron and steel are wanted, but some 
little dislocation is considered quite likely during the 
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PARACHUTE TANK FOR WATER-CRANE 


srint attached, may be of interest to your readers. 


b’ 


Aa you will see, the bottom consists of half-inch plate 
only, instead of the usual cast iron or cast steel bottom, 
and the load of the tank and water is carried by a ring 
‘T’ irons, and the 
One of 


of umbrella’ stays attached to the 
collar at the top of the centre of the column. 
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four-wheel bogies, has been designed for the same class 
of work for running on branch lines, where there are 
no turntables provided. It will carry 4000 gallons of 
water and 8} tons of coal, but the driver will have just 
as good a view as he has when running engine first. 
It will be possible for him even to take a signal from 














CLEAR-VIEW LOCOMOTIVE TENDER 


these tanks has been in service at Parramatta, New 
South Wales, since 1914, giving every satisfaction, and 
it cost, all complete, column, jib, &c., £304. 

Another matter is a little shunting tender which I 
think may also be of interest to your readers. It was 
designed by order of the present Chief Commissioner 
(Mr. James Fraser), to provide a tender which would 
permit an absolutely perfect outlook for the driver and 
fireman, and at the same time fit a tender locomotive, 
to fulfil all the functions of a tank engine, and thereby 
avoid the creation of another class of engine on these 
railways. All that has to be done is to take a tender 
engine from any of the five hundred we possess, and 
attach it to one of these small tenders, and it becomes 
at once a tank engine, suitable for double-ended trips 
to the harbour or docks, for shunting in marshalling 











a shunter standing immediately behind and inside of 
the tender buffer line.” 








MacutnE Toors.—It is not generally understood that orders 
for machine tools for work, other than war work, may now be 
placed with manufacturers, merchants and importers without 
submission to the Ministry of Munitions for approval. While 
the Ministry of Munitions has notified traders that they may 

lace such orders on their books, they are not permitted to manu- 
acture or supply until the present restrictions are withdrawn. 
For the time being, therefore, no machine tools may be manu- 
factured, except for the purpose of satisfying definite munitions 
orders approved by the hine Tool Department of the Ministry 
of Munitions or in accordance with manufacturing programmes 
also sanctioned by that Department. 





transition period. The rigid regulations under which 
the market is now conducted are well exemplified by 
present insusceptibility to the military position. ‘* Busi- 
ness as usual”’’ has become a stereotyped truism of the 
Midland iron market which nothing seems to upset. 


Iron Prices Uncertainty. 


Most of the business now passing is conditional 
as to any new price advances which may be sanctioned 
by the Ministry of Munitions. There is no immediate 
prospect of revision, however, unless it be in the gas 
strip branch, where complaints are heard that the control 
price, £15 5s., is unremunerative, and will have to be 
altered before business can be restored to a healthy level. 
The bar iron mills are being called upon for a large amount 
of good grade material for the chain and anchor trade 
and for other purposes. Chain iron commands £15 15s. 
An active demand for nut and bolt iron was reported 
this week on Birmingham exchange at £14 15s. upwards, 
at makers’ works. A considerable quantity of such iron 
comes into the Black Country consuming district from 
Lancashire and the carriage on this material amounts 
to about lls. per ton. Special chain iron commands 
about 10s. per ton above ordinary nut and bolt material. 
The bulk of the wire rods now being used at the Bir- 
mingham wire drawing mills also comes from Lancashire, 
American supplies at date unfortunately being practically 
nil. They are sold at the full official price of £21 10s., 
and the manufactured wire at £24 per ton. While the 
output of puddled iron is rather larger than lately, it 
is still insufficient for the market’s requirements. 
Regular customers only are able to command supplies, 
and the price remains at £11 10s. at works. 


Iron versus Steel Sheets. 


Some of the sheet mills have been experiencing 
difficulty again in getting supplies of steel bars, and the 
output has suffered somewhat in consequence. It is 
hoped that this is only a temporary check, however. 
Finished black sheets (doubles) are selling at £17 10s. 
basis, and galvanised corrugated sheets command £28 
to £28 10s. for 24 w.g. thickness. Steel sheet makers 
hardly like the boast, which certain of the iron sheet 
makers are indulging, that the life of the latter is five 
times that of steel. The iron rollers, however, are not 
to be driven from their argument, and go so far as to 
state that this is so whether the sheets are used up black 
painted or galvanised. The iron sheet producers hold 
that the experience of consumers for the past several 
years of the relative durability of steel or iron sheets 
justifies their loud boasting. It is universally admitted 
that steel sheets, when exposed to the atmosphere. “ pit ” 
much more rapidly than iron sheets. 


Pig Iron. 


Pig iron makers have a considerable amount of 
their prospective output mortgaged. Business through 
sellers’ hands on the Birmingham market this week shows 
no more freedom than of late. Owners are quite as much 
on their guard against entering into obligations which 
may be difficult of fulfilment as their customers are against 
being caught overbought. Smelters, especially those 
concerned with foundry grades, really welcome the attitude 
of caution by buyers. Recently they have been quite 
unable to meet the demand for foundry members. Of the 
Derbyshire grades, No. 3 foundry is the one more exten- 
sively used in this district, and it easily commands the full 
maximum of 98s. f.o.t. at the furnaces. Selling prices of 
pig iron will not, it is now understood, be effected by the 
advance in furnacemens’ wages, which the Ministry of 
Munitions has now granted in response to the application 
for an additonal ls. 6d. per shift. The amount awarded 
is ls. per shift, with an extra payment for week-ends. 
These revisions are to be retrospective to August. Furnace 
owners will, as I last week suggested, be reimbursed in the 
amount of the additional payments by the Ministry. 


Steel. 

Steel makers are assured of continuous orders, 
and though the pressure of demand for neutrals con- 
tinues, yet speaking generally, there is less stringency than 
some while back. There is an increased buying of billets 
by merchants. This is considered a’ sound proposition, 
in view of the probability that the Government will 
discontinue the payment of the subsidy to billet makers 
when the war ends. It is inferred that, in that case, steel 
makers are very likely to ask for a portion of this balance 
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from their customers. Steel joists and sections are still 
quoted on the basis of £11 2s. 6d. per ton. Steel plate 
cuttings, owing to their odd lengths, are not entirely 
suitable for superseding raw steel bars and billets, of which 
the supply, though better, continues rather less than 
consumers like. Still makers of nail sheets are able to 
use up plate cuttings to advantage and are proving a good 
market. Those branches of steel concerned with ship- 
building expect to be scarcely affected by peace, whenever 
that may arrive. There is, however, some anxiety on the 
question of prices and wages. It is recognised that 
enormous quantities of material are wanted for building, 
railways and tramways, constructive work, and as the 
basis for a thousand-and-one articles of iron and steel 
manufacture. But the question of future high prices, it 
is felt, may prove an obstacle.to business, and ironmasters 
express concern, in the absence of absolute probibitions, 
as to possible importations of material. This has intro- 
duced a spirit of caution both in buying and selling. 
The new schedule of prices issued this week by the Iron 
and Steel Controller, relating to steel plates, sheets and 
black plate, and to a lesser extent also to slabs, plates, 
strips and plate cuttings, is not recognised as a matter of 
much importance, seeing that the alterations in the 
maximum upon the prices fixed just a year ago was 
generally pretty well known and recognised beforehand. 
Moreover, so much of the Order concerns itself with 
“extras,” that the main provisions become almost 
secondary. The new * control”’ prices. so far as sheets 
are affected, were set out fully in this letter a short 
time ago. 


Scrap. 

The recent fresh regulations relating to the sale 
of cast scrap seem to have restricted the quantity coming 
forward. There are abundant openings for this, and for 
handy wrought iron and steel scrap. 


The Future of Iron 


This year’s President of the Staffordshire Iron 
and Steel Institute holds a brief for iron in contrast to 
steel, and in his opening address this week, adhered to 
his text pretty strongly. He freely admitted, however, 
that if the competition was to become at all equal in the 
future, it could only be by the adoption by iron makers of 
large gas-fired mechanical puddling and scrap furaaces 
“of anything up to 5 tons output,” and correspondingly 
powerful mills and other rolling plant. Even the present 
10 cwt. furnaces at the iron forges were useless as producers 
pitted against steel plants. As illustrating the improve- 
ments that might be accomplished at the iron mills, it 
was satisfactory that some of the South Staffordshire steel 
re-rolling mills were rolling up to 60 to 80 tons of steel 
sections per twelve hours’ shift. The President gave his 
approval to eight-hour shifts at the ironworks instead of 
twelve hours. Only by this change could continuous 
operations with their accompanying large and economical 
output be got. 








LANCASHIRE. 


(From our own Correspondents. } 


MANCHESTER, ‘Thursday. 
Iron, Steel, and Metals. 


THE uncertainty in the iron and metal markets 
here is increased by the strengthening of the belief that 
we are now in the last stages of the world war. How 
long these final stages may continue to exist before 
absolute peace comes is the difficult question which 
occupies the minds of most members of the trade. It 
is clear already that the extreme optimism of the previous 
, fortnight was premature, and that innumerable difficulties 
will stand in the way of a complete settlement; but 
before that settlement is reached it is quite possible 
that many war orders may be withdrawn, and that as 
a result a great change in the incidence and demand may 
take place. It is this near change that now occupies 
a great deal of attention and must be faced seriously 
by all the iron and metal traders whether they are in 
the manufacturing or the distributing branches of the 
trade. 


Metals. 


Interest in the copper market is mainly con- 
cerned with the American conference, which is to be 
held to consider the fixing of fresh prices. One would 
think that any action of this kind would be better post- 
poned until the war is actually at an end. The nominal 
prices of copper here are unchanged, and the following 
is a list of quotations :—Best selected ingots, £135 to £136 
per ton; strong copper sheets, £161; standard copper, 
£122 to £122 10s. ; copper wire, ls. 54d. per lb. ; brass 
wire, ls. 33d.; copper tubes, ls. 83d.; brass tubes, 
Is. 5}d.; brass condenser tubes, ls. 73d. Of course 
the sale of all kinds of copper is confined to those who 
have first-class certificates. The demand for old metals 
is slow and there is a tendency to accept rather lower 
prices here. Good gun-metal scrap may be bought at 
about £130 per ton net, and good heavy yellow brass 
scrap at £90, or perhaps at a little less. Some dealers 
here complain that they have very few enquiries for 
these old metals. 


Serap. 

Tiere would seem to be a little more ease 
in the scrap market as a consequence of the growing 
uncertainty as to the probable duration of the war. 
Some holders of ordinary melting steel scrap are now 
offering more freely at the official price of 105s., as though 
they thought that the chance of forcing a higher price 
was now diminishing. It is extremely difficult to see 
how the cessation of the war demand and the coming 
on of the industrial demand for steel would actually 
afiect the value of new material, but the mere fact that 
sellers of steel scrap are less dissatisfied than they were 
with the official price shows that there is no very great 
confidence in the immediate future. Steel turnings are 


also offered rather more freely at 65s., on trucks, although 
this is a little curious. 


It must, however, be admitted 


that any serious fall in ordinary steel scrap would 
naturally re-act upon the price of turnings. Heavy 
wrought scrap is steady and scarce at the full maximum 
price based upon £6 5s. per ton on trucks, and so far one 
does not see much prospect of an increased supply. 
Foundry scrap is a little uncertain and is offered only 
sparingly at the official prices. Textile machinery quality 
is not offered at all, but one understands that another 
attempt is being made to induce the authorities to 
recognise a special price for this class of foundry scrap. 
Recently there have been reports to the effect that in 
some districts more than the official price of 105s. on 
trucks, plus 24} per cent., has been paid for heavy melting 
steel scrap, but so far as Manchester is concerned there 
is no change. 


Pig Iron. 


Tone market for foundry pig iron here is very 
quiet, but there is no improvement in the supply, which 
remains entirely inadequate. Sellers of Derbyshire 
foundry iron are still able to take small orders at 98s. 8d. 
per ton delivered, and there is a little Staffordshire 
foundry to be had at 102s. 6d. per ton, but plenty of 
buyers still remain unsatisfied. Very little, if any, 
Cleveland foundry iron is now offered in Manchester, 
and it is doubtful whether the North of Lancashire will 
be able to get much of this class of material. Reports 
from the district do not show that much progress has 
been made in the attempt to increase the output of 
Cleveland foundry, and the excess of forge iron is of 
little use to this market. The question as to further 
prices of foundry iron here remains very obscure because 
it is not known in what way the subsidies will be dealt 
with; or whether it will be possible to prolong them 
after the war is over. 


Finished Material. 


There is no indication of any better supply 
yet of finished steel and iron. The shipyards are now 
taking a large proportion of the make of steel, and the 
war demand still goes on. No doubt the shipbuilding 
demand will continue to be heavy for some time, and there 
is, besides, a need for a large quantity of finished steel 
in ordinary industrial: work, so soon as there is a chance 
of obtaining it. 

Barrow-INn-FurNess, Thursday. 
Hematites. 

Taere is now more activity to report in the 
hematite pig iron trade. In Cumberland some furnaces 
that had to be damped down are now in active blast 
again, and the big furnace at the Askam Iron Works 
is, as was mentioned last week, now at work, so that, 
on the whole, tho output of iron is heavier than it has 
been for some time. That a big output is necessary 
there is plenty of evidence. The demand on local account 
is heavy, and Workington and Barrow steel makers are 
consuming big tonnages all the time, taking the iron 
direct from the blast furnaces. Cn outside account 
the demand is equally pressing and deliveries are being 
made as quickly as possible. The demand for high 
grade iron is brisk. Prices are steady at full maximum 
rates, with parcels of mixed numbers of Bessemer iron 
at 127s. 6d. per ton f.o.t., and special brands are at 
140s. per. ton f.o.t. 


Iron Ore. 

There is great activity all through the district 
in the hematite iron ore trade and a good output is being 
maintained, but still more metal is required by local 
smelters alone, to say nothing of outside users. The 
demand for foreign ores is brisk. 


Steel. 

There is a busy state of affairs in the steel 
trade, both at Barrow and at Workington, and the 
whole of the available plant is engaged—that is, so far 
as the supply of labour will permit. The demand is 
still largely confined to semi-products, billets being at 
£10 7s. 6d. to £11 per ton. For steel shipbuilding 
material there is a steady demand all round, and ship- 
plates are at £11 10s. per ton, and boiler-plates are quoted 
at £12 10s. per ton. For commercial sorts generally 
the demand is quiet. Heavy rails are at £10 17s. 6d. 
to £11 per ton, light rails, £14 to £16, and heavy tram 
rails £14 to £15 per ton. Shipbuilders and engineers 
are very busily employed. 


Fuel. 

The demand for coal is brisk, and steam sorts 
are at 32s. 6d. to 33s. 6d. per ton delivered. House 
coal is quoted at 34s. to 42s. 4d. per ton delivered, and 
the supply is short. The demand for coke is stronger, 
and East Coast sorts are at 39s. to 41s. 9d. per ton 
delivered, with Lancashire cokes at 37s. 6d. per ton 
deliverud. Cumberland coke is in steady demand in 
the county. 








SHEFFIELD. 


(From our own Correspondent.) 


The General Outlook. 


WHETHER or not peace is actually imminent, it is 
natural that the greatest possible interest continues to be 
shown here in preparations for after-war trade, and 
everywhere opinions are being canvassed as to the 
conditions likely to prevail, especially regarding the raw 
material markets. The difference of judgment is at times 
very wide, though most people agree upon the necessity 
of keeping very close accounts until a clearer idea can be 
formed of what may be expected. In some instances, 
reconstruction arrangements, as I have endeavoured to 
show of late, are well advanced, though, speaking generally, 
I should not say that the work of this kind done is as 
complete as it had all along been hoped for. Possibly that 
was inevitable. Nevertheless, the end of the war will 
find Sheffield a very different place from what it was 





four years ago. The re-organisation of works that has 





taken place is one of the most hopeful features. The 
truth, in numberless cases, seems to have been thoroughly 
laid hold of that, if waste in production is to be really 
eliminated, processes must follow one another in regular 
and correct order in the factory, and that a sound system 
of costing must be put into operation. Many firms would 
have made much more rapid advances in the way of 
machinery installations if they could have secured delivery 
of the required parts and, just in the same way, installations 
of motors for electric driving have had to be deferred, 
some of these things having been on order for two years 
and more. Broadly, it may be said that four years of war 
conditions have done more to modernise Sheffield’s 
industries, and to add new ones to the list, than possibly 
many decades of peace time could have accomplished, 
and most of the steel firms are looking forward with 
intense interest to the wonderful years that will come with 
the end of hostilities. Some profess to fear the labour 
situation, but on that score the effectiveness of the joint 
industrial councils formed, or being formed, under the 
Whitley scheme will be put to the test. Mr. Whitley was 
here, by the way, a week or so ago, and delivered an 
interesting speech in explanation of his proposals. It is 
always more satisfactory to hear a thing first-hand, and 
the gathering that listened to Mr. Whitley—the meeting 
having been organised by one of the most respected men 
in the steel industry—struck one as being quite of the right 
stamp. 


Cutlery Industry Problems. 


The branch of the steel trade that causes the most 
serious thought is that devoted to cutlery manufacture. 
The subject was ventilated at a meeting here this week, 
at which an attempt was made to encourage both employers 
and employed to make a united effort to solve the problems 
by which they are faced. The fact is, that whilst a certain 
number of the cutlery firms are endeavouring to bring 
their factories on to an up-to-date machinery level, most 
of the others—the large majority—are miles and miles 
behind. In fact, in very many instances, matters are 
virtually just where they were a century or so ago, except 
that instead of doing the hand forging and grinding at 
little works scattered about in woods and fields, these 
operations are carried out in disgusting hovels in the centre 
of the city. The practice of workmen renting their 
working places, of supplying their own tools, and sometimes 
materials also, still persists to a considerable extent, and 
it is now being realised that the day has come when these 
cffete methods must be jettisoned. They belong to a day 
which is past. Since the war, the installation of machinery 
has made very appreciable strides, and there is now a 
growing feeling in both Labour and Capital circles that 
this modernising of the industry must be pushed on with, 
the only difficulty being an agreement about the lines upon 
which development shall proceed. There is, so far, an 
appalling absence of co ordination, which must be 
remedied by some means. At the meeting referred to, 
two proposals were advanced—(1) That a series of 
combines, with a Central Purchases Board, on the lines of 
the scheme propounded for the Birmingham brass industry, 
should be considered for the cutlery industry, thus 
eliminating serious waste through overlapping, and putting 
an end to ruinous competition between firms in the same 
line; and (2) that, in the event of that plan proving 
unacceptable, the existing cutlery manufacturers’ associa- 
tion should so re-organise itself that one of its chief objects 
would become the arranging of a machinery pool for 
manufacturers, with a staff of expert engineers to assist 
the small firms to run machines to the very greatest 
advantage. é 


Some Interesting Suggestions. 


Those were the two main features of the proposals, 
although other matters were also dealt with, in particular 
a revision of the relations between employers and 
employed in view of the coming almost complete conversion 
of the methods of the industry from handicraft to machinery 
practice. That change has been in gradual operation now 
for some time, but because it does not seem to have been 
proceeding on the wisest lines for the conciliation of labour, 
there has been a succession of difficulties. The fact is 
that working conditions for cutlers are, as a rule, most 
miserable, and what seems needed is the raising of the 
industry’s conditions to real modern factory methods 
If a combination of employers would float a company 
for the erection of such a place somewhere in the centre of 
the city, it might prove an inspiration to the industry, and 
would certainly be a model for all to follow. In this way, 
it was suggested at the meeting that, as the Government 
has made such heavy demands upon Sheffield for cutlery 
of all kinds—a demand which it has had a great difficulty 
at times to meet—it would have been an excellent thing 
for the industry if a national cutlery factory had beenadded 
to the national projectile factories erected in this district 
since 1915. As that, however, had not been done, a 
suggestion was made that at the end of the war one of the 
shell factories might be purchased from the Government by 
a combination of cutlery firms, or even held by the Govern- 
ment, and equipped with repetition machinery for the 
rapid production of certain of the simpler and cheaper 
cutlery ware for which, it is believed, an enormous demand 
will be revealed in oversea markets. If the Government 
took a hand in the proposal, the profits would be useful 
in helping to pay off war debts, and the output of the factory 
could be so organised as always to pass through the hands 
of the regular cutlery manufacturing firms. It is hoped 
that, as a result of the points raised, something will now 
be done to put the industry upon a really modern basis. 
The University is interesting itself deeply in the question. 
and at a meeting of the Interim Joint Reconstruction 
Committee a few months ago, Dr. Ripper explained to the 
representatives of the employers and employees present 
that steps were being taken to render practical assistance 
to the industry in the application of engineering methods 
to manufacture. Since then, I learn that classes are to 
be held at the Applied Science Department for giving to 
managers, foremep and men interested in the subject 
instruction inthe theory and use of machine toolsin cutlery, 
file and edge tool production. Thatis just what progressive 
spirits in the trades named have been asking for for years, 
and now the opportunity has come it is sincerely to be 
hoped that full advantage will be taken of it. 
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Sheffield Munitions Production. 


The Sheffield Committee on Munitions of War 
has amply fulfilled the high expectations of its usefulness 
as a body, and I fancy the report it has just issued is in a 
sense unique. At least, I do not remember having seen 
anything similar. A week ago, when Mr. Churchill was 
here, the fact was mentioned that one of the National 
Projectile Factories in Sheffield had produced two and a- 
half million shells, and that one firm since the war began 
had turned out more than 200,000 tons of projectiles. 
The Committee’s report. however, deals—in that portion 
of it permitted to be published—with what some of the 
small firms, those that before the war knew nothing 
whatever about munitions, have accomplished. These 
firms, up to a certain date mentioned in the report, had 
produced almost half a million shells of various kinds. 
This result was due entirely to the manner in which the 
Committee succeeded in organising production. The 
report goes on to explain that the Committee, realising 
that a vast amount of work could be done by the various 
trades in Sheffield to produce munitions other than shells, 
divided itself into sub-committees, with excellent results. 
« The silver trades, for instance, have been the means of 
producing 1,017,000 fuse body stampings and 975,000 
shrapnel-proof helmets. The cutlery, spoon and fork 
makers between them have made 793,000 shrapnel disc 
stampings. Tronfoundries and small engineering works 
enabled us to send out 818,000 fuse hole plugs, 897,000 
hand grenades, 632,000 gaines, 826,000 exploder containers, 
600,000 fuse and 507,000 Stokes’ bombs; while the 
production of 500 trench howitzers complete is a gratifying 
record.” Beside that, more than a quarter of a million 
grenade, shell and bomb boxes have been made in Sheffield, 
chiefly by the smaller wood-working firms. The report also 
gives the interesting information that the Non-Ferrous 
Metals Department of the University collaborated with 
the Committee in the production of brass cartridge dises, 
and that a considerable number of firms contributed to 
the output of 308,000. A complete list of articles produced 
under the Committee’s management shows a _ total 
production of over 11,000,000 pieces. Mention is made in 
the report of the work of a committee, which, under the 
guidance of Dr. Ripper, has devoted special attention to 
the production of gauges, and has been able to contribute 
a matter of 20,000 for use in test work. I have seen 
something of the University’s screw gauge department, 
and can testify to the splendid work being done there. 


Iron, Steel, and Coal. 


The market locally for all grades of iron is 
running in a groove, so that there is little fresh to report. 
Special hematite iron deliveries ure fair, and sufficient to 
keep war work proceeding smoothly. Ordinary irons are 
still restricted in supply. There is no change in the scrap 
position. Basic steel is developing an easiness resulting 
insmall lots finding their way to the market for commercial 
purposes. A certain quantity of ** stainless ”’ steel is now 
being rationed to cutlery makers, and crucible steel is 
becoming much more available for shipment. Open. 
hearth furnaces are well employed, and electric furnaces 
are reported to be busier. There is no shortage of steel 
alloys. The fuel market, both for inland consumption 
and for export, shows no change of note. Like steam coals 
of all kinds, blast-furnace coke keeps under heavy demand. 
There are really no * free” fuels and nominal quotations 
are as follows, per ton at pit :—Best South Yorkshire steam 
hards, 23s. to 23s. 6d.; best Derbyshire hards, 22s. 6d. to 
23s.; seconds, 21s. 6d. to 22s.; cobbles, 21s. 6d. to 22s.; 
nuts, 21s. to 22s.; best hard slacks, 18s. 3d. to 18s. 9d.; 
seconds, 17s. 9d. to 18s. 3d.; soft nutty, 17s. 6d. to 18s.; 
peas, l6s. to 16s. 6d.; and small slacks, 13s. to 14s. In 
house sorts, branch is quoted 27s. to 27s. 6d., and best 
Silkstone, 23s. 6d. to 24s. 6d. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 
Cleveland Iron Trade. 


Tue Cleveland pig iron trade maintains all its 
strong features. There is an eager demand for all classes 
of iron, particularly foundry qualities, and a much greater 
output could readily be absorbed. Unfortunately the 
means of distribution are still inadequate, and under the 
circumstances the best that makers can do is to apportion 
supplies as equitably as possible amongst the various 
consumers on their books. The truck position fluctuates 
very considerably. Some of the works are fairly well 
placed, but at the others the number of trucks available 
is totally inadequate, and once more there are strong 
complaints. The consequence is that, althougn the alloca- 
tions for October were considerably reduced, there is 
every probability that deliveries at the end of the month 
will have fallen so far short of the quantities allotted as to 
involve heavy cancellations. There are many consumers 
who cannot be reached by water-borne traffic, and for 
them better railway facilities are an urgent necessity. 
Forge iron, which has been fairly plentiful for some 
months past, is not now so freely offered, although there 
are inquiries on the market up to January next. For 
home use No. 3 Cleveland pig iron, No, 4 foundry, and 
No. 4 forge are 95s., and No. 1, 99s.; while for export No. 1 
is 127s, 9d., and the other qualities 122s, 9d. 


Hematite Pig Iron. 


The general condition of the hematite pig iron 
trade on the North-East Coast has undergone no change 
during the past week. The demand for pig iron con- 
tinues to be on a very extensive scale, and from present 
appearances this condition of affairs is likely to continue 
for & long time to come. The whole of the output goes 
into immediate consumption, neighbouring steel makers 
accounting for a large proportion of it. Distribution is 
still strictly supervised by the Ministry of Munitions, with 
the result that only very small occasional lots find their 
way on to the market. In the export trade shipments to 


Italy are unusually heavy. East Coast mixed numbers 
are 122s. 6d. for home consumption, and 147s. 6d. for 
®xport to the Allies. 





Furnace Coke. 


The supply of coke to the furnaces is now on a 
much more satisfactory basis, and ironmasters have now 
no real grounds for complaint on this score. Increased 
costs having been covered by the recent subsidy, the price 
shows no variation, good medium furnace qualities being 
at 35s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


The prospects of an early peace have in no way 
diminished the great pressure in the manufactured iron 
and steel trades. It is said, however, that the production 
in certain directions has overtaken the demand, thereby 
leaving a portion of the output for general consumption. 
At the steel works the capacity of the plants is fully taxed. 
For some time past they have been largely devoted to the 
output of shipbuilding material, but they are now well 
ahead of all requirements in that department, and are in a 
position to deal more effectively with the big arrears of 
other work which have accumulated. The railway 
companies, it is interesting to note, are now coming into 
the market for supplies. This week the North-Eastern 
Railway Company is asking for tenders for some extensive 
requirements of all descriptions of finished iron and steel 
material. It is well known that the exigencies of the war 
have rendered it inevitable that the companies should 
delay as long as possible anything in the shape of new work, 
but it is felt now that there is every prospect of a big and 
urgent call for the railway services in the near future. The 
finished ironworks have as much as they can do to over- 
take war demands, and even the possession of a priority 
certificate is no guarantee of obtaining delivery. All 
descriptions of bars are earmarked for war work of some 
kind or another, while the output of the steel departments 
is wholly absorbed by home requirements. The principal 
quotations for the home trade are as follows :—Steel ship 
plates, jin. and upwards, £11 10s.; °/,gin., £11 15s.; jin., 
£12; }in., £16 ; under }in. down to #/,.in., £17 ; steel boiler 
plates, £12; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship rivets, 
£21; common iron bars, £14 15s.; best bars, £15 15s.; 
double best bars, £16 15s.; treble best bars, £17 15s.; 
packing iron, tapered, £17; packing iron, ordinary, 
£13 10s.; steel hoops, £17 10s. to £18 10s.; iron ship angles, 
£13 15s.; steel rounds, squares, &c., £12 10s.; steel sheets, 
24 gauge, £17 10s. net f.o.t. at works for quantities of 10 
tons and upwards; annealed sheets, £18 5s.; painted 
sheets, £20. The following are nominal quotations for 
export :—Common iron bars, £17 17s.; best bars, £18 5s.; 
double best bars, £19 ; packing iron, tapered, £19 to £20 ; 
packing iron, ordinary, £15 10s.; iron ship angles, £15 to 
£15 10s.; iron ship rivets, £23 ; steel bars, basic, £16 10s. to 
£17 10s.; steel ship plates, £15; steel joists, £13 10s. to 
£14 10s.; steel hoops, £19 to £20 ; steel sheets, singles, £20 ; 
steel sheets, doubles, £22 ; steel strip, £17 10s. to £18 10s.; 
heavy steel rails, £12 5s. to £13 5s. 


The Coal Trade. 


Everybody seems to be adopting a waiting 
policy in the coal trade in consequence of the changing 
war situation. Neutral buyers are already wiring to ask 
what the after-war position will be, a question which it is, 
of course, impossible for merchants to answer. New 
business is difficult to arrange. In the Northumberland 
district the stocks of coals in wagons at the docks are fairly 
heavy, but as soon as a few orders are stemmed the position 
will change materially, as there is very little margin 
between the supply and demand when things are normal 
and steamers are moving round regularly. The colliery 
positions generally are unaltered, and as it is generally 
expected that the control will not be removed for a con- 
siderable time after the cessation of hostilities, and as, 
furthermore, it is intimated that there will be a great 
scarcity of coal during the winter months, merchants and 
collieries alike are holding firmly to their prices. Best 
Northumberland steams for neutral shipment are fully 
70s.; Tyne primes, 65s. to 67s. 6d.; seconds, 60s. to 65s.; 
smalls, 40s. to 45s.; and coking, 50s. to 55s. for prime 
classes. In the Durham market, official and Allied 
demands take every quality, and forward open trans- 
actions are practically idle. Smithies and similar are 
entirely requisitioned for the Admiralty and home works. 
Durham bunker coals are neglected and plentiful. Prices 
are not so rigid, and may be broken in second hands. The 
coke trade is disappointing. The maximum quotations 
for the Allies are as follows :—Best Blyth steams, 37s.; 
Tyne primes, 36s. 6d.; Tyne prime smalls, 27s. 6d.; second 
steams, 32s. 6d. to 34s.; North Northumberland smalls, 
25s. to 27s. 6d.; Blyth smalls, 27s.; smithies, 3ls. to 32s.; 
peas and nuts, 31s. to 32s.; best gas, 32s.; second gas, 
30s. 6d.; coking coals, 31s. 6d.; coking smalls, 30s.; house- 
holds, 35s. to 37s.; foundry coke, 50s.; gas-house coke, 40s.; 
best bunker coals, 34s. to 34s. 6d.; ordinary qualities, 33s. 
to 33s. 6d.; specials, 39s. Principal quotations for the 
home trade are as follows :—Northumberlands: Best 
Blyth steams, 33s. 6d. to 35s. 6d.; second Blyth steams, 
29s. 6d. to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; 
unscreened for bunkers, 27s. 6d. to 29s.; household coals, 
26s. 6d. to 27s. 6d.; best Blyth smalls, 25s. 6d.; smithies, 
31s. 6d. to 36s. 6d.; North Northumberland smalls, 25s. 6d.; 
peas and nuts, 35s. to 37s. 6d. Durhams : Steam (locomo- 
tive), 33s. to 35s.; special Wear gas, 3ls. 6d. to 33s.; best 
gas, 29s. to 31s. 6d.; second gas, 27s. 6d. to 30s. 6d.; 
ordinary bunkers, 30s.; best bunkers, 3ls. 6d.; superior 
qualities, 34s.; smithies, 3ls.; peas and nuts, 3ls.: coking 
coals, 29s. to 30s. 








SCOTLAND. 
(From our own Correspondent.) 
Reduced Outputs. 


TuE prevalence of ths Spanish influenza epidemic 
in the industrial districts is having a direct influence on 
outputs. The absence of workers is most noticeable in 
some parts of Lanarkshire, and especially at the collicries. 


The £5 Minimum. 


The Committee on Production has rejected the 





claim for a minimum wage of £5 per week submitted on 
behalf of the Clyde, Barrow, Dundee and Leith shipwrights, 
and by carpenters, joiners, woodcutting machinists and 
iurnishing trades in the same areas. The Committee 
points out that the time rates in operation at present 
compare favourably with the rates of other classes of 
workers in the districts affected, and in other shipbuilding 
centres. The workers had already received advances 
amounting to 23s. 6d. over pre-war rates in addition to 
the 12} per cent. bonus, and the Committee is of the 
opinion that any award at the moment would prejudice 
the hearing of the case of the whole trades, which takes 
place this week. 


Speeding Up. 


The revolutionising effect of war conditions on 
business methods is an old story nowadays, but fresh 
instances are constantly coming to light. In this respect, 
Harland and Wolff's Greenock Engine Works are under- 
going a new experience, which emphasises the advantage 
of the standardisation of ship machinery. Owing to the 
congestion of engineering contracts taken by other firms, 
Harland and Wolff have been asked to engine five standard 
ships built in other yards, two at Port Glasgow, and three 
at Dumbarton. In the case of one of the Port Glasgow 
steamers, Harland and Wolff will install engines which 
they had constructed for one of their own ships which is 
not yet off the stocks. With regard to the Dumbarton 
boats, the entire construction and fitting of the engines 
has been handed over to Harland and Wolff, who, hitherto, 
have only engined steamers built in their own yard. 
It is stated that this is the first occasion on which a firm 
in the Port Glasgow and Greenock district has taken over 
the contract of another firm in order to accelerate the 
output of merchant shipping. 


Pig Iron. 


The demand for Scotch pig iron continues very 
active. The request for hematite is paramount, and every 
available furnace is producing that commodity. Foundry 
and forge, therefore, are scarce, more particularly the 
former. The elimination of export throws every available 
ounce on the home market, but only under permit are 
deliveries regular. 


Finished Iron and Steel. 


The only apparent effect of the new military 
situation, so far, has been the insertion in many of the new 
contracts of the stipulation that in the event of the 
suspension of hostilities, contracts may be cancelled. In 
the meantime there is no reduction in the Allied demands 
for shipbuilding plates and sections and engineering 
material. Consequently, the steel works are excessively 
busy. The recent advance in sheets has in no wise curtailed 
business, as national interests are so overwhelming. 
The chief factor against production at present is the 
scarcity of fuel. Malleable iron makers have plenty of 
orders for light rails, bolt and nut iron, and shipbuilding 
and locomotive sections. Home transactions are almost 
entirely confined to direct or indirect war work, and 
ordinary commercial needs are practically eclipsed. There 
is a little movement in port and harbour work, and 
agricultural and mining requirements also receive some 
attention, but business otherwise is almost at a deadlock. 


Coal. 

The Scotch coal market continues active, but, 
unfortunately, there has been no improvement in the 
output, and the situation has not been brightened by the 
spread of influenza in certain districts. Government and 
shipping demands are very strong. Industrial require- 
ments are as large as ever, and with stocks so low the 
outlook is not encouraging. Household consumers are 
still badly off for supplies, but some relief is anticipated 
in the near future. All qualities of navigations and steams 
are fully booked up and quickly disposed of, and other sorts 
are receiving full attention. The aggregate shipments 
from Scottish ports during the past week amounted to 
167,379 tons, compared with 156,455 in the preceding 
week and 172,765 tons in the same week last year. Ell 
coals are quoted f.o.b. at Glasgow, 32s. 6d. to 35s.; splint, 
35s. to 37s.; navigation, 37s.; steams, 34s. 6d.; treble 
nuts, 30s.; doubles, 29s.; singles, 28s.; best navigations, 
f.o.b. at Methil or Burntisland, 36s. to 38s.; first-class 
steams, 35s.; third-class steams, 3ls.: best steams, f.o.b. 
at Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton. 
These prices only apply to French, Italian, and Portuguese 
shipments. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Eight-hour Day Question. 


THE outlook regarding the question of the demand 
of the South Wales Miners’ Federation and the Enginemen, 
Stokers’ and Craftsmen’s Association for this district for 
the establishment of a universal eight-hours day, is not 
promising. The matter is still unsettled, and both the 
above organisations are pursuing their tactics of bringing 
pressure to bear on the Coal Controller with the view to 
his coercing the owners into conceding their claims. The 
men contend that not more than 5 per cent. of the workmen 
in the coalfield are affected by their demand ; the owners 
do not agree with this estimate, while independent opinion 
fixes the number of men concerned by this movement at 
about 7 to 8 per cent. There is something to be said for 
the owners’ contention that the present is not opportune 
for conceding the eight-hours day to all men, in view of the 
shortage of coal. The reason for the Miners’ Federation 
and the craftsmen’s organisation being so determined 
upon securing the extension of the eight-hours day to all 
workmen is attributed, in many quarters, not so much to | 
a question of principle as to rivalry between these two 
organisations. As is well known, the miners are of 
opinion that there should be only one union for all workmen 
engaged at the collieries. The leading members of the 
Craftsmen’s Association do not agree with the miners, and, 
despite their efforts to strengthen their organisation, there 
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is a very large number of craftsmen who are members of 
the South Wales Miners’ Federation. Thus it comes 
about that when the Craftsmen’s Association made a move 
to secure the application of the eight-hours day to all their 
members, the South Wales Miners’ Federation took the 
matter up, and it has been a race between the two organisa- 
tions as to which can secure its demand first. 


Colliery Acquisition. 


The process of linking up colliery interests con- 
tinues, but this time South Wales commercial men are 
going further afield. Mr. A. Mitchelson, principal of 
Messrs. A. Mitchelson and Co., and chairman of North’s 
Navigation Collieries, Limited, and a director of several 
other undertakings, has acquired a large interest in the 
Wharncliffe Silkstone Colliery Company, Limited, near 
Barnsley. This property has a normal output of 400,000 
to 450,000 tons a year, but is capable of considerable 
extension. The coal is of excellent bituminous quality, 
and highly adapted for coke making and by-product 
purposes. 


Tin-plate Deal. 


The announcement is now made that negotiations 
have been completed whereby the Cwmfelin and Aber 
Steel and 'Tin-plate Companies, Swansea, are to be 
absorbed by Messrs. Richard Thomas and Co., Limited. 
This firm’s properties will consist of the following steel 
and tin-plate works :—Abercatn, Newport; Cwmfelin, 
Cwmburla and Aber, Swansea; Ely and Edlogan, near 
Newport, Sydney; Gurry and South Wales Works, 
Lianelly. 


Training for the Sea. 


It must be a matter for very considerable surprise 
that training for a sea career has not figured more pro- 
minently in the education schemes of a leading port like 
Cardiff in the past, but strong efforts are now being made 
to remedy the absence of such facilities. Local shipowners 
have this week had the full scheme put before them which 
is to be given effect at the Cardiff Technical College. Numer- 
ous day and evening classes are to be arranged to provide 
an adequate education for marine engineers, deck officers, 
and apprentices, and there will be sections for wireless 
telegraphy and naval architecture. The Executive 
Committee of the Cardiff and Bristol Channel Shipowners’ 
Association is to give the scheme its attention, and it is 
hoped that later its support will take more tangible form. 
Mr. J. C. Gould, who is a member of the Cardifi Technical 
Education Committee, has announced that his firm, Messrs. 
J. C. Gould and Co., shipowners, has initiated a scheme 
which should contribute very largely in the future to expert 
organisation, and a more sympathetic attitude towards 
the men who work our ships. The arrangements now 
being made by this firm are that the younger members of 
the clerical staff should serve two years’ apprenticeship on 
the company’s ships. By this means they will obtain a 
thorough insight into and knowledge of the deck and 
engine departments. 


Current Business. 


The present month is working out quite up to 
the reputation which October has established in the past 
for being a dull period. The market shows very little 
animation, but still shipments are on a fairly active scale 
to Allied destinations. Neutral business is very quiet. 
There is a fairly brisk demand for superior steam coals for 
Allied use, and the supplies are none too good, but lower 
grade large coals and through descriptions are fairly 
plentiful. Superior steam smalls are steady, but there is 
next to no call for dry sorts, stocks of which are heavy. 
The inquiry for coals for home demand is brisk. Sufficient 
house coals and gas qualities cannot be secured. Coke is 
very steady, the needs for home works leaving very little 
for export, while patent fuel makers are very busy, but 
limited in the extent of their production by shortage of 
labour. Pitwood is ample to colliery requirements, not- 
withstanding that imported supplies are more restricted. 


LATER. 
The conditions prevailing in the coal trade tend rather 
to becoming more unfavourable, and the tone is not so 
steady. The home demand for coals is active, but facilities 
for the movement of supplies are affected by the large 
number of wagens which are idle on account of the need 
for repairs. 


Schedule Prices (Fixed for Allies, Minima for Neutrals). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries. 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; 
best Eastern Valleys, 36s.; seconds, Eastern Valleys, 35s. 
Bituminous coal : Best households, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seconds, 33s. 6d.; patent fuel, 
37s. (6d. extra for France and Italy); coke, 54s. 6d.; 
pitwood, ex-ship, 65s. 


New Sinkings. 


Considerable developments on the part of Bald- 
wins, Limited, are expected in the Jersey Marine, Swansea 
Docks, and Briton Ferry areas. During the past few days 
boring operations have been conducted between Dany- 
graig Station of the Rhondda and Swansea Bay Railway, 
and Llansamlet, and have proved very successful. A new 
pit will be sunk in this neighbourhood. Baldwins, 
Limited, have acquired a lease of 3000 acres of land from 
Lord Jersey for this purpose, and also for the erection of 
new works. A “ sintering” works is to be built almost at 
once on the Swansea Burrows side. This is a new industry 
for this country, having formerly been exclusively in 
German hands. 


Newport. 


, Monmouthshire collieries are working fairly well, 
¢hough some owners are rather anxious about their position 
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in the immediate future. The demand for coals for inland 
consumption is brisk. Schedule prices :—Steam coal : 
Best Newport Black Vein large, 37s.; Western Valleys, 
36s.; best Eastern Valleys, 36s.; other sorts, 35s.; steam 
smalls, 25s. to 27s. Bituminous coals : Best house, 40s.; 
seconds, 37s. 9d.; patent fuel, 37s.; pitwood, ex-ship, 65s. 


There has been no marked change in the anthra- 
cite market as compared with a week ago. Best qualities 
are moving off well, but lower grades have been relatively 
easier, being more plentiful. Cobbles have been a good 
market, and French nuts have met with a fair inquiry, but 
stove nuts and beans have been rather quiet. Steam 
coals have ruled quiet. Schedule prices :—Anthracite : 
Best breaking large, 37s.; second breaking large, 36s.; 
third breaking large, 34s. 6d.; Red Vein large, 34s. 6d.; 
machine-made cobbles, 46s. to 49s. 6d.; French nuts, 46s. 
to 49s. 6d.; stove nuts, 46s. to 49s. 6d.; beans, 40s. to 42s.; 
machine-made large peas, 27s.; rubbly culm, 18s. and 20s.; 
duff, 13s. 6d. and 15s. 6d. Steam coal: Best large, 37s.; 
seconds, 34s.; bunkers, 29s. and 30s. 6d.; smalls, 24s. and 
26s. Bituminous coal: Through and through, 34s.; 
smalls, 31s.; patent fuel, 37s. 


Tin-plates. 


There is no change in the state of the tin-plate 
trade, which remains very firm. The inquiry is well in 
excess of the supplies, and production is hampered by the 
shortage of workmen. Quotations: Block tin, £333 10s. 
per ton cash and for three months ; copper, £122 per ton 
cash and for three months ; lead, Spanish, £29 10s. per ton. 








NAVAL NOTES. 


Hostile Submarines Still Active. 


IRRESPECTIVE of other evidence, the sinking of 
the Leinster and the Hirano Maru is sufficient to prove that 
the submarine meance is not yet mastered, even though 
it be “held.” The First Lord of the Admiralty, who is 
now in the United States, declares that the menace is, 
in fact, more serious to-day than ever it was. The 
Germans, it appears, have placed in commission a con- 
siderable number of “submarine cruisers,” which are in 
every way more formidable than preceding types. Captain 
Persius, wirting in a Berlin paper, states that the output 
of submarines has been greatly increased in consequence 
of last year’s reorganisation of the construction policy. 
According to information from other sources, a large 
portion of the plant of such yards as the Blohm and Voss, 
the Vulkan, and the Germania was then taken over for 
submarine work. The standard type of submarine 
cruiser now in service is understood to carry an armament 
of three bow tubes, two stern tubes, and one tube on 
each beam. A long Q.F. gun is mounted before and 
abaft the conning-tower, and two smaller guns, probably 
3.4in. on high-angle mounts, are placed respectively at 
the bow and stern. Reports as to the surface speed of 
the class are conflicting, but it is not believed to exceed 
18 knots. The cruising radius is, however, very large. 


Torpedoes: Gear for Altering Course. 


In an American official report of the sinking of 
the Norwegian steamer Somerstad, near Fire Island, 
on August 12th, the following pasasge occurs: “* Captain 
Hansen reports that he saw the wake of a torpedo; the 
engines were reversed, avoiding the torpedo, which was 
seen to go under the bow of the vessel. The ship was 
drawing only 7ft. of water, and the torpedo continued on 
its course. The captain ordered full steam ahead. The 
torpedo, he states, turned sharply to the left and returned, 
hitting the vessel between the third and fourth holds on 
the port side.”” One commentator explains this eccentric 
behaviour on the part of the torpedo by suggesting that it 
may have been fitted with some special gear of the well- 
known Obry pattern, by which a torpedo can be made to 
alter course after running a certain distance from the 
point of discharge. In its initial form this gear was very 
complicated, but the Germans may have improved upon 
it. A torpedo so fitted, has the usual vertical rudders 
connected with the gyroscope, but when it is desired to 
alter the direction of the torpedo after it has left the tube, 
the gyroscope is turned into the plane of the final course, 
and the rudders are connected, by certain mechanism, 
in such a way that the gyroscope will take control of the 
steering at a given moment and switch the torpedo into 
the plane in which the gyroscope is already spinning. 
Possibly, however, the curious behaviour of the torpedo 
that struck the Somerstad was quite accidental. In spite 
of great improvements, even the modern torpedo can be 
very erratic on occasion, which is natural enough, con- 
sidering its highly complex internal economy. 


Destroyer Launched with Steam Up. 


Ir is stated at Washington that when a destroyer 
was launched at Bath (Maine), someweeks ago, she carried 
a full head of steam, was ready to put to sea at once, and 
already mounted part of her armament. Her advanced 
state of completion—95 per cent.—was due to an order from 
Washington urging the acceleration of delivery, as hostile 
submarines had been reported off the Atlantic coast. 
The American papers give details which show this vessel 
to be exceptionally fast. 


Successful Naval Bombardments. 


TuatT naval bombardment may be more effective 
than the earlier experineces of the war gave reason to 
believe, has lately been demonstrated both in the Adriatic 
and the North Sea. The attack on Durazzo, in which 
Italian battleships co-operated with British cruisers and 
American light forces, seems to have resulted in very great 
damage to this whilom enemy base. No doubt, the 
Austrian defences were none too strong, being; more or 
less improvised, but this does not detract from the boldness 
of the Allied squadron in forcing the minefields and coming 
so close inshore that the ships were able to make good use 
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of their secondary batteries. From all accounts, the 
cannonade was extraordinarly intense ; the shore works 
were silenced, and the garrison apparently fled inland 
until the bombardment was over. This attack, in the 
words of the Italian communiqué, “‘ completely destroyed ” 
one of the principal magazines of the Austrian forces in 
Albania, and probably hastened their evacuation. Results 
almost equally striking attended the last bombardment 
of Zeebrugge and Ostend. This operation was on a Touch 
larger scale than any previous attack. As usual, monitors 
took the leading part, and the semi-official narartiy, 
states that at least two vessels mounting 15in. guns were 
present. It is not permissible to detail the forces actually 
engaged, but it may be said that the bombardment wax 
unprecedented in length and violence. The enemy wag 
almost literally “‘ blown out’ of Ostend. The feebleness 
of the return fire is partly to be explained by the fact that 
several of the German batteries had been dismantled, but 
it was known that a number of the heavier, long-range 
guns were still in place. These fired slowly, at irregualr 
intervals, with very poor aim, which indicates that the 
nerves of the garrison had been severely affected by the 
fire from our ships. 





A French Admiral’s Criticism. 


On the general subject of bombardment from tho 
sea, Rear-Admiral Degouy—a somewhat outspoken critic 
of Allied naval policy during the war—makes some 
interesting observations in the Revue des Deux Mondes, in 
the course of a dissertation on the Zeebrugge-Ostend 
blocking expeditions. He is inclined to blame the authors 
of the plan for carrying it out in weather conditions which 
inhibited the effective employment of bombing aircraft, 
These units, he contends, are destined to play the essential 
role, which, in former times devolved upon bomb vessels, 
the mortars of which gave their projectiles an almost 
vertical downward course. ‘‘ This, however, is far from 
saying that we should deprive ourselves of the aid of flat 
boats with armament corresponding to this desideratum. 
No one is incommoded by an abundance of blessings, nor 
in war by an abundance of means of action. The Italians 
have recognised this in their operations on the Carso in 
bombarding the Southern face of which they made use of 
scows armed with guns of the largest calibr>. Unquestion- 
ably, in view of the marked difference in sea and weather 
conditions between the head of the Adriatic and the 
Belgian coast, something less primitive than these craft— 
which were without motive power—would be required ; 
but it will be agreed that on the banks of Flanders vessels 
drawing from 3ft. to 6ft. would be more useful than 
monitors. 


High-angle Fire. 


Apmrrat Decovy then turns to the type of gun 
best fitted for such operations. He ascribes the “ relative 
inefiectiveness ’’ of these monitors, as well as the vessels 
of high freeboard which sometimes accompany them, to 
the fact that their powerful guns throw shells with a 
relatively flat trajectory, the angle of fall of which is 
seldom more than 50 or 55 deg. This, he maintains, is 
not enough against well-protected coast batteries; 
neither guns nor crews are brought under sufficiently 
direct fire. In answer to these criticisms, it may be 
pointed out that the British naval authorities are well 
aware of the value of high-angle fire in coastal operations, 
and Admiral Degouy is, we think, in error when he assumes 
that no provision has been made in this respect. The 
question of high-angle fire was raised during the Dardenelles 
Commission. Mr. Winston Churchill, it will be recalled, 
admitted that in planning the attack on the Gallipoli forts 
he had been much impressed by the ease with which the 
German 16in. howitzers had reduced the powerful defences 
of Liége and Namur, and he concluded that the 15in. guns 
of H.M.S. Queen Elizabeth would be equally effective. 
Unfortunately, as he admits, he overlooked the fact that 
guns on naval mountings, with their comparatively limited 
angle of elevation, cannot deliver that plunging fire which 
proved so fatal at Liége. The advantage of enabling 
warships to use their guns in this way has long been 
recognised, and in certain navies there are vessels whose 
heavy guns are capable of delivering high-angle fire. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tue Junior Institution or ENGINEERS.—39, Victoria- 
street, Westminster, 8.W. 1. ‘‘ Cooling Towers,” by Mr. J. 
Elliott. 7.30 p.m. 

Nortu-East Coast or ENGINEERS AND SHIPBUILDERS.— 
Lecture Theatre, Literary and Philosophical Society, Newcastle- 
on-Tyne. Presidential address. 7.30 p m. 


SATURDAY, OCTOBER 26ru. 


* MANCHESTER AssOcIATION OF ENGINEERS.—Paper by Mr. A. 
F. Baillie, *‘ Fuel Oil and its Applications.”’ 6.30 p.m. 


TUESDAY, OCTOBER 297u. 


Tue Junior InstiTuTION or Encinecrs: Nortu-EasTERN 
SxctTIon.—Mining Institute, Neville-street, Newcastle-on-Tyne. 
Paper, ‘‘ Coal and Ash Handling Plants,” by Mr. N. Thornton. 
7.15 p.m. 

Tue Institution or Locomotive Encrneers: LErEDS 
CrenTRE.—-Philosophical Hall, Leeds. Paper, ‘‘ The District 
Supervision of the Locomotive Department of a British Rail- 
way,” by Mr. W. Paterson. 7 p.m. 


WEDNESDAY, OCTOBER 30ru. 


InpustRIAL Leacue.—Connaught Rooms, Great Queen- 
street, Kingsway, W.C. 2. Annual general meeting. 5.45 p.m. 


Inpustr1aL Reconstruction Covunctt.—Saddlers’ Hall, 
Cheapside, E.C. 2. Address, ‘‘ The Functions of the Govern- 
ment in Relation to Industry,” by Mr. W. L. Hichens. 4.30 p.m. 


SATURDAY, NOVEMBER 2np. 


InstiruTion or Locomotive EnGrngers.—Caxton Hall, 
Westminster, 8.W. 1. Paper, ‘‘ Three-Cylinder Looomotives, 
by Mr. H. Holcroft. 2.30 p.m. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification és 
without drawings. 

Copies of Specifications may be obtained at 
Pring te 26, sj sh pt h S142. 98, Ch 
at 6d. each, 

The date first given is the date of application : the second date 
at the end of the abridgment is the date ef the acceptance of the 
complete specification, 
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STEAM GENERATORS. 


118,873 (11,611 of 1917). August 13th, 1917.—WatTer Crircv- 
LATING APPARATUS, Samuel James Wilford, 21, Terrace- 
road, South Hackney, N.E. 9. 

Tue characteristic feature of the present invention is the 
employment: as the connection between the upper ends of the 
two legs ina “ syphonic ” convection apparatus of a coil or 
zig-zag so disposed that throughout its length it continuously 
ascends. From the accompanying diagram it will be seen that 
from the top end A of the uptake leg B of the syphon—which in 
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the example illustrated has its upper end formed as a globular 
vessel] G—to the top end C of the downtake leg D of the syphon 
a coil E of tube extends. The axis X Y of this coilis vertical, 
so that throughout its length the tube of which it is composed 
ascends continuously from the point C to the point A. On the 
top of the globular vessel is a blow-off cock for any air and oil 
that may rise to the top of the interior of that vessel - this cock 
is indicated at K diagrammatically.—Sentember 13th, 1918. 


TURBINE MACHINERY. 


119,000 (5645 of 1918). April 2nd, 1918.—Bananctna Appa- 
RATUS FOR TURBINE Rotors, Adrianus Anthoni Wilton 
van Reede, Hoofdstraat, No Schiedam, Netherlands. 

In this invention the rotary part is supported by the 
apparatus, and a balance is provided at an adjustable distance 
laterally of the support, so that with the balance the turning 
movement caused by the inequalities in weight of the rotary 
part towards the side can be determined. Figs. 1 and 2 show 
the apparatus. ‘I'he device consists of a frame A whereon 
supports B are provided for a shaft C: the latter is provided 
with ball races D. Furthermore on this frame is provided a 
support F which carries a shaft G, and is adjusted by means of 
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® slot. On this shaft bell races H are provided, and the 
support F is connected with the frame by a bolt 1 passing through 
the slot. In the same manner the supports K are adiustable 
on the frame A in slots N and fixed on the frame by the bolts L. 
On the supports or standards K there are suspended bars P 
hinged by bolts Q, and reposing with their undersides against 
screw bolts M with hand wheels provided in the lower part of the 
supports K, and by means of which the outward movement of the 
bars P may be limited. On the supports K balances O with 
pointers S are provided, the deflection of these balances being 
indicated on a scale division T. Deflection of the balances O is 
caused by the pressure effected by a body U to be balanced—for 
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exampie a turbine shaft casing or the like—on the bar P.— 
September 19th, 1918. 


DYNAMOS AND MOTORS. 


118,880 (12,959 of 1917). September 10th, 1917.—TursBo 
Generators, The Hon. Sir Charles Algernon Parsons, 
K.C.B., Heaton Works, Newcastle-on-Tyne, and another. 

The invention consists in disposing the exciting dynamo of a 
dynamo electric machine above one of the bearings of the main 

machine, and driving it by gearing from the main shaft. Fig. 1 

is a part section and part elevation through an end bracket of an 

alternator, showing the exciter mounted on the top of the 
pedestal. Fig. 2 is a similar view to Fig. 1, showing the exciter 
driven from the shoulder instead of from the shaft end. In the 
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form shown in Fig. 1 the slow speed exciter A is driven from an 
extension B of the alternator rotor shaft C through the pinion D 
and gear wheel E. This gear wheel E is fitted on an extension F 
of the exciter armature spindle, and the necessary support is 
obtained from the out-board bearing H in the gear case K which 
forms a part of the main bearing bracket. The same method 
of lubrication is used as that employed for the main bearing M. 
The auxiliary bearing N steadies the pinion D. In the case of 
water cooled rotors the water is forced in through the pipe O ani 
flows back into the chamber P in the usual way.—September 
10th, 1918. 


PUMPING AND BLOWING MACHINERY. 


118,962 (18,673 of 1917). December 15th, 1917.—AtR Gom- 
PRESSOR, Herbert Williams and another, Cambray Works, 
Handsworth. Birmingham. 

This is an air pump for liquid fuel systems of motor vehicles 
and aircraft. For use on flying machines a cylinder A and crank 
case B are formed of aluminium. The piston C is also made of 
aluminium. To provide suitable wearing surfaces the cylinder 
is lined by a thin bush D of brass or other suitable material, and 
rings E of similar material are provided. Openings F in the 
cylinder near the end of the piston stroke admit air, and a port 
G in the cylinder provides an outlet for the compressed air. This 
port is formed in an externally screwed boss to which a pipe is 
attached by a union nut. The closed cylinder end consists of a 
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screwed plug H by which the size of the compression chamber 
ean be varied. Compressed air passes from such chamber to the 
outlet port along a passage I to the piston. The piston is 
adapted to control the inlet and outlet of the cylinder so that no 
separate valves are required. One side of the crank case is formed 
by a detachable cover J, in which a bearing K is provided for 
the driving shaft L. A corresponding bearing M closed at its 
outer end is provided in the opposite side of the case. The 
driving shaft may be rotated by an air screw or propeller. By 
the provision of a pair of thrust bearings, as shown, the pump 
ean be driven with the propeller situated in front or behind the 
pump.—September 19th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


118,863 (9856 of 1917). July 7th, 1917.—Screw Courtine anp 
TuRNING Toots, Alfred William Smith, Hogarth Works 
Bennet-street, Chiswick, London, S.W. 

This is a slide rest thread cutting tool which will cut a thread 
up to a shoulder and “‘ back out ” the tool when the shoulder is 
reached. Another object is the provision of means in a thread 
cutting tool for regulating the depth of the successive cuts. 
The operation of the device is as follows :—The device having 
been placed in the tool post of the lathe, the cutter or chaser A 
is adjusted to proper position by means of the bolt B and cotter 
pin C, The handle D is now pushed forward to move the cutting 
tool into operative relation with the work. As the rod E reaches 
its forward position, its rear end clears the plate F and the 
spring G rotates the same, so that when the handle is released 
the end of the rod E abuts against the front face of the plate. 
The screw H is now rotated by means of the graduated head J, 
until the cutter is in the finished working position of the thread 
to be cut, when the check nut K is brought against the rear face 
of the extension L, to prevent the advance or further movement 
of the screw H. ‘The check nut is then locked to the screw by 
means of the lock nut shown. The rod M and the adjustable 
stop—not shown—are now adjusted to rotate the plate F to the 
predetermined position at which time the edge of the plate or the 
edge of the circumferential slot will be in alignment with the rod 
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E, when the spring N will force the cutter clear of the work. 
The adjustment for the finished serew having been made, all that 
is necessary is to feed the screw H forward to the work by one or 
more graduations of the head J until the check nut K again 
comes into contact with the rear face of the extension L, when 
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the screw or work operated upon will be finished. As the cutter 
head. moves forward the roller bearings O moves to the rear of 
the housing P, when it will neutralise the pressure of the work 
on the cutting tool, and thus facilitate the withdrawal of the tool, 
—September 19th, 1918. 


CRANES AND CONVEYORS. 


119,003 (5762 of 1918). January 4th, 1917.—ArrtaL Ropeways, 
Joseph Walwyn White, of R. White and Sons, Widnes. 

This invention relates to an improvement in aerial wire ropeways 
suitable for use on steep gradients. A supporting rope A carries 
by means of wheels B a carriage C having a hanger D pivoted 
on it. This hanger carries a fixed jaw E and a pivoted jaw F 
engaging the hauling rope G. The pivoted jaw may be forced 
down upon the fixed jaw by any desired known means. In one 
form, according to Patent No. 28.982 of 1913, a sleeve H on the 
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Fig. |. 


Fig.2 


hanger has the load, such as a bucket J, supported on it. By 
this invention the supporting arms K of the bucket J are pivoted 
at L about an axis parallel to the axis on which the hanger pivots 
on the carriage to the sleeve H so that they may take up any 
relative position to it. In the modified arrangement of Fig. 2 
the supporting arms M for the bucket have a cam piece N com, 
and pivoting on a plate O carried by the sleeve. A finger 
extending from the back of the fixed jaw or from the hanger 
moves through a slot in a cross piece Q secured to the arms so as 
to limit the amount of travel between the two separate parts.— 
September 19th, 1918. 


LIGHTING AND HEATING. 


118,890 (13,205 of 1917). September 14th, 1917.—BuRNers 
ror Pircn, South Metropolitan Gas Company, Old Kent- 
road, London, 8.E., and another. : 

Figs. 1-3 represent views of a burner for pitch constructed in 
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accordance with this invention. A is the burner comprising & 
pitch chamber B and a steam jacket C surrounding the burner, 


362 


THE ENGINEER 





Oocr. 25, 1918 


ee 


Both the chamber and jacket contain worm channels for giving 
the fluid pitch and steam a serpentine course. Fluid pitch is 
led to the chamber by the pipe D, and steam is led to the jacket 
by the inlet E. The pitch passes through the channel in the 
chamber until it reaches the outlet F, which is fitted with a 
regulating plate and an injector and atomiser. During its 
passage the pitch is kept fluid by the steam in the jacket. The 
steam on reaching the region of the pitch inlet leaves the jacket 
by the outlet G, and is taken by passages not shown back to the 
burner, the casing of which it enters at H. The steam then 
divides to form an injector for the pitch at I and an atomiser at 
J, both of which are in the form of annular channels at the outlet 
F. The outlet is furnished with a dise K for regulating the out- 
flow. This dise is provided with holes M of different sizes, 
either of which can be brought opposite the outlet to regulate 
the discharge. N is a spindle which keeps the plate K seated 
under the pressure of the spring O, and also serves to rotate the 
plate by means of its square end to bring the selected hole oppo- 
site the outlet. P are slots in the casing cover to engage the 
extension Q on the spindle N, and to fix its position when the 
plate is adjusted. R is a cleaner rod suitably mounted to be 
capable of an endway thrust into the hole which happens to be 
in alignment.—September 16th, 1918. 


MISCELLANEOUS. 
112,441 (18,860 of 1917). December 19th, 1917.—Rorary 
Fretp Maenets, Ailtieholaget Liungstrém, Anaturbin. 


Stckholm (assignees of Birger Ljungstrém, Narvavagen 

21, Stockholm, and another). 

Tn rotary field magnets running at very high speeds the 
windings are subject to eonsiderable centrifugal forces which 
may effect the terminal connections of the conductors, causing 
displacements and stresses in the insulating material. To 
remedy’ these defects the rotors are constructed, according to 
this invention, as follows :—A is the core of the rotor, which in the 
example shown is provided with three slots B. The winding C 
in each slot is surrounded by insulation D. The innermost 
turn E of the winding is fastened to the iron core A by means 
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of a pin F insulated from the iron, and preferably riveted to the 
eonductor. By this arrangement full security against a dis- 
placement of the termiral G is obtained. The inner turn has an 
extension extending beyond the fastening point at the pin F. 
The outer turn J has a corresponding extension K. L is the 
terminal of the outer turn. The pin F may be replaced by a 
shoulder or « projection of the conductor of any other suitable 
form engaging a recess in the bottom or the sides of the slot. 
If the terminal of the inner turn is made sufficiently stiff, and 
arranged firmly to engage grooves in the side walls of the slot 
provided with insulation of mica, the terminal itself may serve 
the same purpose as the projection of the conductor.—September 
19th, 1918. 


118,903 (13,714 of 1917). September 24th, 1917.—TREATMENT 
or Peat For Fuet, Kenneth Essex Edgeworth, Lieut.-Col. 
R.E., B.E.F.. France. 

This is an improved form of filtering apparatus whereby a 
high percentage of water can be abstracted from carbonised 


N°118,903 











s. 


peat. In the drawing A is the filtering vessel and B cones of 
unglazed porcelain which are slipped over a perforated tube U 
which serves for the escape of water. The cones are separated 


cones, and are held in position by the cap E. F is the pipe 
through which the peat enters the vessel, and G the cock through 
which the filtered peat is discharged. The action of the appa- 
ratus is as follows :—The tap G being closed, the unfiltered peat, 
at the determined temperature of, say, 200 deg. Cent., and 
pressure of, say, 600 Ib. er square inch, is admitted into the 
vessel through the pipe F, the water percolating through the 
filtering material, of which the cones B are composed, and 
escaping through the perforations of the pipe C. When filtra- 
tion has continued for a sufficient time a tap in the pipe F is 
closed to shut off further supplies of raw peat, whilst the steam 
and water, under the internal pressure, continue to escape 
through the filtering material, whereby a fall of temperature 
and pressure occurs in the filtering vessel. When a temperature 
is reached convenient for the discharge, say, for example, 
130 deg. Cent., the tap G is opened to the atmosphere, where- 
= a sudden generation of steam will take place, whereby the 
whole mass will be disintegrated and detached from the filtering 
material, and fall by gravity to the bottom of the vessel and be 
discharged through the tap G.—Seplember 19th, 1918. 


119,018 (9285 of 1918). January 9th, 1918.—MANUFACTURE 
or CarBon Extectropes, Rertram Edward Dunbar Kilburn, 
31-33, High Holborn, Londm, W.C. 1 (a communication 
from Det Norske Aktieselskat fer Elektrokemisk Industri 
Norsk, Industri, Hypotekbank, 1 Bygdo Allé, Christiania, 
Norway). 

This is a method of manufacturing electric furnace and other 
carbon electrodes, in which the carbonaceous material is first 
pressed or moulded round a metallic core and then baked, first 
by the heat produced by current passing through the core, and 
then by the current passing through the carbonaceous material 

of the electrode itself. Fig. 1 represents a core placed in a 

mould and surrounded by carbonaceous material, and Fig. 2 is 

a diagram showing one way in which a number of electrodes 

thus formed may be connected for baking. by passing a current 

through them. With reference to Fig. 1 A is the mould and B 
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Fig. L. Fig.2. 


the core formed, say, by an iron rod. Round this core B the 
mixture of carbonaceous material and binding matter C is 
pressed or stamped. The electrodes are removed from the 
moulds and are p in a chamber or furnace where a current 
can be passed through them. In Fig. 2 four electrodes are 
shown. One end of the first electrode rests on a block D, and 
the other end on a block G, which also supports the adjacent 
end of the next electrode. The opposite end of that electrode 
rests on another block H, and so on, the end of the last electrode 
of the series resting on a carbon block J. The blocks D and J 
are connected in circuit with the secondary winding of a trans- 
former E. a reguiating resistance F being also included in the 
circuit. The spaces between the electrodes may be filled with 
sand or finely divided charcoal.—September 19th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British subjects 
the right to manufacture under enemy patents—which right 
when acquired can be retained after the war—and has been 
specially ypiled for THE ENGINEER by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, Bir- 
mingham. It is desirable in the first instance to obtain the 
latest particulars upon the Patents Register. If any patent 
listed has been assigned to, or is the property of, a non-enemy 
proprietor, the law does not apply. 








On each of four of the patents given below £18, and on 
each of the remainder £11 have been paid in renewal fees. 





No. 9789/13.—Valves. Pressure-regulating valves. An 
hydraulic regulator for use with a compressor adapted to 
compress a single gas or mixture of gases, is actuated by the 
difference between the inlet and outlet pressures acting oh 
separate surfaces of a single liquid, and is arranged to throttle 
the supply and to by-pass the excess pressure when the outlet 

ressure becomes excessive. Akt.-Ges. fur Selas Beleuchtung, 
Berlin. Dated April 25th, 1912. 


No. 9931/13.—Potato planters. A potato planter is provided 
with a main planter furnished with spring-controlled grippers 
and a similar auxiliary planter, which is put into action when the 
grippers of the main planter miss taking up a potato, and which 
is also provided with means to continue its operation should any 
of its grippers miss a potato. Toepffer, E., Berlin. 


No. 9990/13.—Centripetal ejector pumps. Jn a gas or vapour 
pump in which auxiliary nozzles arranged in front of the main- 
water nozzle are fed by connections leading to the periphery of 
the rotor at points beyond the nozzle, auxiliary iow-pressure 
pumps are arranged in the connections. The pumps are 
preferably connected with one another and with the condenser. 
Burghard, H., Germany. 


No. 9997/13.—Turbines; plant. In plant comprising high- 
pressure and low-pressure turbines, the high-pressure turbines 
are connected through mechanical or electrical gearing, with 
either a propeller shaft driven by them alone, or a propeller 
shaft driven also by the low-pressure turbines or the shaft of 
the low-pressure turbines. In the first case, the low-pressure 
turbines are connected to a separate — shaft through 
hydraulic gearing. In the second case, the low-pressure turbines 











propeller shaft through hydraulic gearing. Fottinger, ¥., 
rmany. 


No. 10,077/13.—Electric switches, Oil switches are provided 
with auxiliary spaces filled with air or inert gas directly com. 
municating with the liquid, but isolated by means such as 
cylindrical partition from the volatile products of arcing 
Allgemeine Flektricitats Ges., Germany. Dated May Ist, 1919. 


No. 10,281/138.—Paving and building blocks. Paving and 
building blocks are made from fusible domestic and other refuse 
by separating it into coarse and fine constituents, forming the 
fine constituents into briquettes, fusing with coke in a blast. 
furnace, drawing off the iron, and pouring the slag into moulds 
The filled moulds are heated in a furnace, which may be fed 
with the coarse constitutents of the refuse, and the moulds and 
contents finally allowed to cool slowly. Becker, H., and Unger, 
H., Berlin. 


No. 10,405/13.—Bearings. The bearings at the ends of a 
roller for a printing machine, particularly an elastic intermediate 
roller used in intaglio printing, are adjusted simultaneously by 
means of bevel-wheels on a shaft engaging wheels on screwed 
spindles connected with bearings. Mertens. E., and Elsassische 
Maschinenbau Ges., Germany. Dated May 2nd, 1912. 


No. 10,440/13.—Trains. The swaying or rolling movements 
occurring between consecutive vehicles of road or other wagon 
trains, or between consecutive axle-trucks of the same vehicle, 
are diminished by buffer or damping apparatus, such as hydraulic 
dash-pots and fly-wheels, the apparatus being adjusted for each 
vehicle, so that the resistance to swaying is substantially 
constant throughout the train. Oe¢esterreichische Daimler 
Motoren Akt.-Ges., and Reik, H., Austria. Dated May 4rd, 
1912. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 





WE are asked to state that Mr. Arthur Hoare has resigned his 
position as Buying Engineer to the Ministry of Food, in order 
to rejoin the management of John Birch and Co., Limited, of 
2, London Wall-buildings, E.C. 


On the invitation of the Ministry of Labour the Motor Trans- 
port Employers’ Federation has nominated its general secretary, 
Captain F. G. Bristow, to serve on the London Advisory Com- 
mittee, established in connection with the National System of 
Employment Exchanges. 


THE GENERAL Evecrric Company, Limited, announces that 
it has completed the purchase of the Erith works, and of the 
goodwill of the manufacturing business hitherto carried on by 
Fraser and Chalmers, Limited. Practically the whole of the 
staff have transferred their services to the General Electric 
Company, which will carry on the business as a going concern, 
under the title of Fraser and Chalmers Engineering Works. 
Proprietors, The General Electric Company, Limited. 


Proressor W. A. Bone, F.R.S., with the concurrence of the 
authorities of the Imperial College of Science and Technology, 
surrendered his duties as consultant to the Fuel Research 
Board as from October 22nd, in order to be free during the 
coming winter to devote his attention to plans now under 
consideration for the post-war development of the Department 
of Chemical Ti logy at the College. At the same time he 
will resume his private consulting and other work in fuel tech- 
nology which has been suspended during his tenure of the office, 











Removine ScaLe witH Pararrin.—Trouble with hard scale 
in a White-Forster boiler used by the Fuel-oil Testing Plant at 
Philadelphia, and the failure to remove it by the ordinary 
means, led to the attempt, which, we may add, was perfectly 
successful, to boil it out with paraffin. According to the Journal 
ot the American Society of Naval Engineers, the steaming oil 
vapours worked in between the scale and the surface of the tube 
and completely separated them. To use the process, the boiler 
was emptied, and 15 gallons of paraffin were poured into each 
lower drum, and a lin. steam pipe was then connected to each 
drum through the bottom blow-out cocks. The steam was 
maintained in the pipe at a pressure of 100 lb. for twenty-three 
hours, at the end of which time the boiler gauge glass was three- 
quarters full. The pressure in the boiler was 501lb. The bottom 
blow-out cocks were then opened. The drums and tubes on 
inspection were found to be quite clean, the scale having fallen 
off generally in large pieces. 


Motor AMPERE CaLcuLator.—We have received from Mr. 
George Ellison, of 25, Victoria-street, Westminster, 8.W. 1., an 
example of his motor ampére calculator. It comprises a chart 
which reads in horse-power up to 100, and in ampéres up to 200. 
The horse-power is read off in vertical lines, and the current in 
horizontal lines. The centre of the chart is occupied by four 
arcs reading in voltages from 1 to 600 for single-phase direct- 
current, two-phase and three-phase circuits respectively. 
Pivotted at the left hand bottom corner is a narrow strip of 
celluloid, which sweeps over the whole of the diagram and which 
can be moved so that its left-hand edge, when placed against the 
voltage of the motor, gives a reading of the ampéres where it 
intercepts the horse-power line. At the left hand of the chart 
is a column containing figures which give the nearest standard 
V.I.R. cable S.W.G. Institution of Electrical Engineers ratiny 
to the current shown in the column immediately adjoining. 
The calculator measures some 15in. deep by 12in. wide, and can 
either be hung on the wall or stood on the desk. 


An INTERESTING SaLvacr Jor.—An interesting piece of 
salvage work has just been completed by the Salvage Section of 
the Admiralty. The steamship Araby, of about 3300 tons 
register, bound from the Argentine with a cargo of oats, ran 
aground on the French coast, December 21st, 1916. The vessel 
was refloated on December 23rd, and whilst being assisted into 
a harbour, then very busily engaged on war service, the towing 
hawsers parted. The forepart of the steamer ran up on to one 
of the harbour piers, and the after end on to the other pier, 
causing the ship to become firmly fixed fore and aft athwart the 
harbour entrance. A few hours later the steamer broke her 
back near the stokehold bulkhead. ‘The stokehold, engine-room 
and No. 2 hold filled rapidly, and the water also gained acces< 
into Nos. 3 and 4 holds. The vessels’ decks, with exception ot 
the poop and forecastle decks, were submerged at high water. 
In view of the great national interests involved, salvage opera- 
tions were cc d i diately, the wreck being subse- 
quently lifted partially by camels and partially by pumping 
and taken up harbour. The Araby then broke in two, being 
held together only by a few deck plates, &c. These — were 
cut apart by oxy-acetylene gas, and the two halves filling they 
settled down on an even keel. By January 18th, 1917, both 
halves were refloated and beached inside of the harbour, clear of 
all traffic. Pending ge Sache ghd to remove the two portions 0! 
the wreck, they were allowed to lie in this position until this 
summer, when the space occupied by the wreck being required 
urgently by the military authorities, steps were taken to remove 
them. In the meantime the two halves of the vessel had been 
made water-tight by the erection of concrete bulkheads at the 
after end of the fore half and the fore end of the after hold. In 
July the two halves were prepared for sea. By August 15th 
both halves were refloated and were towed across the Channel to 











are cc ted to the propeller shaft through hydraulic 





by washers D to prevent the escape of the peat between th 


gearing. In the third case the whole plant is connected to the 


a repairing yard on the Thames, where preparations have been 
made to reconstruct the ship. 
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centrifugal pumps, yith —- capacity of 80 000 cubic fee 


of sand or silt oe our, lifting from a depth of Soft., an 
delivering through 3000ft of pipe line, Price £60,000. 

Tonting Pipe Line; In lengths of steel pipe 50ft. lon; 
and 4 diamete) 


in os on cirenlar steel pontoons 
be 4ft. 4in. deep. £22,000. 
For immediate delivery in eae. 


For further jculars neTLEA 
ILVY, 1 LANDERS and CO., 
67, hill, London, E.C. 3, 
Agents for the Rang Port Ce isi 


anted, an Assistant Civi 


ENGINEER for Iron Ore Quarries. Must be 
competent Surveyor and Draughtsman a:d have rome know 
ledge of Machinery.—Addreas, 417, “‘ The Engineer” —_— <4 
a 


Wanted, an Energ+tic Work: 


MANAGER, for Engineering Works and Foundr;s 
attached to eronp of he Colliares in South Wales. Appi 
cants must have up- te experience in al! branches of th 
trade. State age, be p= a and salary required.—A¢dres: 
413, * Tne Eu igineer™ Office. 4134 


auted. Assistant Secretary for 


large Manufacturing Company. Must be first-clas 
Accountant, accu tbmed to orzantse and control office stafi 
Good 8a ary and prospects for firt cass man —Addres« statin, 
age, salary and experience, to 318, ‘** The Engineer ” es 














A 


\Wauted by large Seed Crusher: 


on the Thames, WORKS MANAGER, for preference : 
Chemical Engineer, = gay ee a have thorough all-roun: 
training and experience 


ve “pthoua 4 
Cor de 600 men.—Address. a * The o Eestenar ‘om 


y anted, East London Area. 


WORKS MAN data with special knowledge o: 
Accumulator Pyith experience of 
Traction Batteries, Must | bs practical, energetic, ve 
organiser. Applications must contain full particulars of ex 
pee and salary required. Only first-class men need apply 
i 0 one at pre-ent on Government work or as more thar 
— €8 away will be engaged.— Address, 423, ‘* The — 


Wanted Immediately by Large 


iapeht m (2000 hands) in North Midlands, experiencec 
* pal le Manat ASSISTANT WORKS MANAGE to Tak: 
ontrol of © ae Pattern on large ecale, By post-wa 




















ma eat rson alrerdy 
Work will ‘be en; a 
Fiployment engl fed Applicants i must y yt to their neares 


@ Engineer” 
288 a 


W anted, Tvol Hardener, High 
Speed and Carbo: nl 

fnpwe Steel firm j travelling oe re me arts cal know 
© person alieady em ed upon Gover.- 

Mert work will be ep ppdand pplimnin’ treet aoe to their 








and no 





Ne wrest ren ozment Exchange, mentioning “Tne “—. 








lontractor Requires Assistant 
ENGINEER to me assist in the 


ngineer’s Office. —State age, ex; ats and — uired. 
93, Chester-road, Stretf ford” pene 933 4 








Dieter Examiner Wanted for 
Checking Machine Parts. Must have served aemrention, 
in the trade; able to use Vernier and Mi 
ecmed Drawines. Will be attached to drawing~ oe! 
arge works near Woolwict.—Address, age. experience and 
alate required, to 298, “‘ The Engineer ” Office. 298 4 


ip ineer of Methods, for Plan- 


ING DEP‘RTMENT, REQUIRED immediate'y by 
‘ontrolled Establishme t in Londo» area ; 2000 employees for 
mall and accurate re) tion pxrts of Electrical Instruments 
‘lectrical knc wledge esser tial. gegen must be first-class 
nechinics and be able to organise a growi g department. 

Preference given to one with knowledge of piece-rates. Only 
pplicants having held a sim‘lar p’sitio. ge om ply No 
verson already arpees on Goverpment wok nent apply — 
\pply, stating ~ experience, age, and salary ry remebed 

‘our nearest Employment The 
¢ogineer " and No. Pease BI a 





Exchange, mentioning 





}agineer Required as Traveller 

in Lancashire. Must. be a first-class Salesman and have 
coud connection amonest collieries. Stat experience, 
snd salary expected.—Address, 457, “ The om Ae Tom. 





irm, ia Yorkshire Dist: ict; Re- 
QUIRES SERVICES of leg bag under 30 years 
foge. preferab'y one holdin ng First-class B. Certifieate 
nd capable of Inspecting and Reporting on ees Pla: ta,— 
address. stating experience and salary required, to 393, “ Thr 
¢ngineer,” Office 304 4 





\jan Wanted Immediately in 
Government Controlled Establishment situated in 
Suetern Counties, to CONTROL a Department compiling 
schedule of Parts Lrawings. es ive te 
ni able Aether, APPIY. mars hewn experience and salar: 
equired, to nearest! = Exchange, mentioning * Th: 
tngineer” and No. No one already oa Government 
ork can be engaged, 419 a 


jRate Fixer Wanted, Thor ughly 


experienced, capable of starting Depari men: 

1 large Factory {Birmingham district)” on ing numerou: 

vroducts on manufacturing lines. Permanent and progressiv: 

sition. No one on Government mye will be engaged.- 

\pply, stating age. exper ence, wages desired, to your ueares! 

aoe ment Exchange, mentioning ‘‘ The Enginecr” Ws No 
3 


Leas 


eaten of the Buying De; 

Jommencing salary 

»xperience and copy testimonials from 
, care Deacon's, Leadeuhall-street, 








uired, Capable Man as 
Gaas ‘or the Electrical and Engineering 
ment cf an im 
.—Reply, giving full 
cae 


ot Company. 

ticulars of 
joyers to Z.S 
407 a 





R equired for Aeroplane Factory, 
\ “London District, MEN accustomed to ORDERING an: 
4ETTING OPERATIONS in Planning Department. N« 
yersoa resident more than |0 mi'es away or already on Govern- 
nent work need apply.—Reply, stating fall part'culars of 
— and required, to to, a6, “The ™ ar 
ce, 





Req equired, Two Adult Males anc 


ONE J UNiOR, suitable fcr Preparation of Manufac 
uring Sar outs. Must be capable of calculating weights an 
pomsigw Powe f of materiai necessary for manufac: uring Article 
ased by Meg ond Pee Boeins ers, pare, 6ad & able to ops 


t aig and No 
He Sema Secbetan. quiting Engineer” yy 


anted, _ Civil 
W 


DRAUGHTSMAN in 





Engineering 


Government Office 


Devonport. Must be fully competent to Desi; Stee 
Buildings reed Structures, and have monton of Rulway and 
ferro-concrete work. Ineligible for military service 


— not a Fane in Government emp! Dement Write, stat'ng 
uired, full rticulars of experience, and 
doing’ recent testim two Box 613, Willing’s. 
ciclo mdon, W.C. 2. 


\V anted, Draughtsman, in Hi- 


own spare time to —— si Feng Ma ine, Petrol, and 

be a na 4cyl. 6 to 9 estions 

in first ins ome — RNBAL 

aa TOFACTURING CO. Grove-road, ‘Wetheeseen. 





ven on 
TOOL 
45 4 





W anted, im ged Drawing- 
OFFICE ASSI NT. from 25 to 28 years of age, 
slgutioes dacteahin, sine quod. ebteets 
ex ce ral a jucation and a rauce 
qe person already on Government work will bes eugreed 
—Applicants m inate ape , experience and s-Jary requi 
to the nearest Employment Kxchange,. mentioning The 
neer” and number. 316. No person already on Govern- 
meat work will be engaged. 36a 





[)raughtsman,  E Ex 
Blast Furnace and 


« once.—App y, stating age, referen: 
~ Rmploriet x pee ago ore Sie 


nm already on Gover: ment 
work «ill be engaged 2a 


ees, in 





ra ugh tsman, Mechanical 
WANT in beeen district. Mano with fates Baas 
‘erred, State age and fui 


sarticulars of expe inuop aa — — to your 
ue.srest Emplo poet “xchange. tiny Sop or”and 
ar persons ky on mena eek ree 
apply 





| jraughtsman Reyuired for In- 
cond Combustion Engine Work, about 30 miles from 
te should state age. experie. ce, 
oe cpercand te g yeowcs = on Government W 
wll be engaged.—Ap ly at your nearest Empioyment oe 
change, mentioning Pre Eugineer,” pumber 





eng 5 Required, © cone 
h.. agg Tool — pref: rred 
State ary. and ca yeep ry at 
pre ty cteed upon a ab work will be engaged — 
Applicants must oP ihe Bog their nearest bmplo A 
5 


caange, ” and number 375, 
aiffenceD, mnie ne fo: Py Machine Tool 
n Lathes. Know! va J 








ugh tsman.— Wanted, an Ex- 


—- 
Earat fal particulars of experience. oon and “malay 
eer * oat No. a a No one at present on Govern- 
will be engaged. 








coat: 


raughtsman Wanted by Con- 





TROLLED Firm in the East micanes One with 
some experierce in Tractors pref Noone 
—— on Government work will beiren engag cme Hn 

age, — and salary ¢ Mraineer nearest 
e beset Exchange, mentioning oF 5 ng 





anted, Sai gence Draughts- 


listrict Lo 4 to general nintanance Bork ts wr F-out of Pint f Plant, 
Buildings, oo also Gene eral Rapeir of Machin = one 
slready on be e 


ite age, 

2xperience, and salary to wary required. Apri = poh vont i 

ment ihn att desea: and No, 45826. 
a 


W anted for Government Con- 


TROLLED Establishment, in Norfolk, WOMEN, 
— to get out Detail Drawings in Engiuveering pg Work — Apply. 
age, experience. sala ui to neare-t Empioy- 
aon — Jaing “ gineer” and No. "AG302 
Governmen. went can beengaged. 4224 


\V anted, for La: ‘ge Midland 


Factor, JIG and TOOL DKAUGHTS nay highly 
skilled TCOLSEPTERS, UNIVERSAL MILLER. ano 
#RINDERS, aud TUOL-TURNEKS for y Pine Bogine Work ; 
sso TiNSMiTH. Permanent p siaon» for suitable men. 
Good wages : ffercd.—Write, stating previous experience. tc 
your nearest Employ»ent Exch«ng-, mentiouing “* The 
4Sugineer” and number 430, a already ees on 
Government work will be accepte A 





teu 








\ anted, for Temporary Service | 4 
a Government Department, Mechanical and Elec- 
trical pkav@d TSMEN, with special koowicdge of V sutila- 
-ion and Heating.—App! licants, who must be inelgible for 
allitary service. te apply dh eer stating qualtication: 
und salary required, HitF EnGIN©cER, HM 
sfice of Works, &c., Storey’ 3 Gare, Westmiuster, 8.W. 1. ry a 


W anted bp pe ote bo 


i _— of designing Jigs and Tools for 





ly, stating ete your neares 


oetoeeenk “Teen noting * The Euginoer™ and No 
cae Ne person aiready bs Government work need apply. 

W anted in Engineering Depart- 

MENT of London Firm, se EsTIMA1U with 

Shop and DO experience. Must be ured to Getung Uut 

Q wntities, Laying-out 8 of ¢ ti and Fitting 

Piece Prices. Ove with Kiectrical experience preferiea, 


yut not essential. Firm engaged ou Urgent~Government 
o one on Government = or more than ten 











Progressive, permane.t berth. No man alread. 
gaged .n Gov r. ment work need apgl),—-Appiy your neates 
employment Exchange, mentionmg “The eer ” 


N 


y 





Salesman Wanted for South of 
England, One with technical knowledge of Iron anc 
be first-class 


Steel Tr-de preferred, Must man.— Address, 


437, “Tho Engineer ” Office. 437 a 








ontracts, 
alles away need apply.—Audress 334, ** The Engineer Po gop 
A 
in Government Con- 


Wen an’ ved, 

D Establishment situated in Eastern Coun- 
MEN oe SOME kXPSLRIENCE in ENGINEEKING 
ORKS. to assist in Drawing Office ale Fone ROE hst i pg 

are those who can 


tty sidering Diowings Apply, scat ie 
gineering Drawing» —. ting »ge, experierce, 
a aa ment Eachause men- 


snd salary required, to Lt _ 
toning * “The pia Sa 


alresdy on 
Government work can 8a 





Drave ghtsman Wanted, Ba 
er gen in the Fy ony Bad 
Li state Ph nm 

lee one at Present on. on age oor ‘work will 


togaged Apply {AB ow Rogory and manben tal. ta a 
[rug ghtsman Wanted for Tools 


and Jigs for Engineering Works in East Midlands, 
ork will be co aes. he Bing cer to 





ex. 





App 








No une on Government w 
your nearest Km ,luyment Exchange, wens” 
and No. A622¢ 


[raughtsman Wanted for Urgent 

Government work by Crane Makers in Manchester 
district. Applications invited for good mechanical and 
stru tural mes. Crane experience not essential. State age, 
salary, aud~experience. No person aueady employed — 
Government work will be engaged — Applicavts must pr ithe 
their nearest Kmploymeut Exchange, mentioning re 
Engineer” and number 327. 


[)raugh:sman Wanted by Kail- 


WAY C mpany in a, — cto 8 of Electric 
Signal Int rluck ine ‘wefeired te age and seal Pe 


dress, 433, “ fhe Engmeer” ° omee. 

[rez htsman, with good Aero- 

TICAL experience, REQUIREV for Aecioplane 

Factory. London district. No person resident more = 10 

ea, pt or arena? on Natada ewan oe ‘- — 

ply, stating age, full particulars of qualifications an ary 
requited, to 205." * The Engineer” Office. 325 a 














ENGINEERING 
PARTNERS and DIk ECTORS 
BUSINESSES and FACTORIES 


are obtainable through 


WHEATLEY KIRK, PRICE & CO., 
46, Watling-street, LON DON, E.C. ¢; 
Albert-square, Manchester ; 

26, Collingwood-street, Neweastle-on-Tyne. 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &v.. 
Paens IL, 11)., IV., ©, 


Numerical Index te Advertisements, 
Pass XO1X. 





ii 
Praughtsmen Required, Experi- 


encea on Medium or Heavy Machine Tyols, also one 
accusto ed to Jigs; tur Lon Works. Ly end to 
- ablemen No per-on already on Goverpmént Work 
mgaged.—Apply, stuting full a. » Mhnees meat 
Eup ioyment kxchange, mentioning * wre 


No. A6l43 a 
Dig ughtsmen Required for Con- 

TRO. a Aircraft Esta! oe. in NW. District, 
with knowledge of qa — Press to ls M anced shop ex- 





perience. essrntiai . No one enga; ernment works or 
Bvieg aoe thaa 16 tiles away weed apply. ie Writs, - &. 
Sells, Ltd , 168, Fleet-street, E.C 4 





raughtsmen. —Senior and 


JUNIO! DRAVGRTEMEN REQUIRED. No one 
residing more than ten miles away or — on Government 


work med y—* rite statin, and sal 
requii ore ok: a¥icei's The ate 
—— .» Ltd., — tific Instrument ers, Kow Ga 





[Praugh tsmen.—Two Jig and 
TOOL DRAUGHTSMEN or be hae WANTED 
Must have Shop experience. — Appl t ng age, full par 

ticulars of experience and where obtained, also salary Suaniees. 
No person already on Government work need — —Apply, 
Rearest Employent Fxchange, mentioning “The E. gi 

and No. Aézi4. Sea 


Drang 
a § 


suitable nan. 





ught»men Wanted Having 


a! pagers in General l£ngineert: 
position 





Bam ptoyment 
No, A6l42. 





Drew htsmen Wanted. High- 


rm of Automshile Manufacturers bare V. teak 
CIES for SENIOR an: JUNIOR DRAUGH i SMEN, with 
experience in Engine and Chassis Mesign —State qualifica- 
tions. .ge, exper ence. and sylary required. No person already 
@m vloyed on Government work wil! be big oA —Apply yr ur 
pearen, Be Emp.oyment Exchange, mentioning inser 
Ne A627. 


Praughtsmen Wanted Imme- 


DIATELY, gene. experienced in Cendensing 
~ oon full particulars. experi- 





Plant and Vacuum Pom 
ence, age wage. and when at liberty. = your nearest Employ- 
ment Exchange mentioning “The Eugiueer” aaa number 
No one at present on Government work will be 
- 


Epgineeri ing Chif Dr ug its- 
MA (Birmingham di © ie’) —Tho oughly«ap MAN 
REQUIRel wavug wide experience Grnerai uns. eering. 
Labour- ane De ices, M: ch nes, my Mil work. Oniy tho.e 
used to high-grade com gn aud execut op, and copversan’ wih 
methods of manuf aan he: Close limits, need app'y. No on 
6h Government work wi] be er gaged. Progressive position to 
suitable man.—Apply, Satin age, experience, and a de 
sired, to your Employment Exchange, mentioning 
“Th: E giveer” and No a 








Ex eriened Dravghtsman Re- 


Yo eg Aan Sy ary! Department *f a L., 4 
cf 
H dtesbie Iron Troa Fc #~+- =e somes 
amént work will 


a men oe 
eng» ged. —. 7 A stating 
a tot © near st Employment 


expe ience, and salary requit 
and number 2651. 
251 a 


Exchange, mentitniog *The 





First class Draughtsman Re- 
QUIRED, accustomed to Diesel or Semi-Diesel ares 
for larze Engineering Works, Manchester district. 
on a a Laos will 5 ane —App J patie sce ' 

rience, and sa) r earest 
Grace, "quoting "The Fngineer and No. 46150. a. 


No onc 





D.aughtsman Re- 


Fu st-class 

QUIRED, —s in pereen elk Valve Fnginres and 
Conte r-mng Plan: already employed upur 
€ov ramet Work wil oucapen, — pita te ronst age to 
ther neafest Employment Exchange, meuti seer 
Engineer,” ani wemts r 397. 





Ge 4 Mechanical Eugineering 
DRAUGRTSMAN REQUIRED. No person alreacy 
oa Govern: oe work will be engaged —Apply. stating, age. 
experience, an d salary required, to your nearest tos, 
Exchang>, n eationing * The Engineer ” and No. Ai 386 2 


.Jig aud Tool D:aught-man Re- 


QUIR: D for Aeroplane Factory Londoa district. 
Previous exp-rience of Aircraft work preferred, but not 
peste a be perso: = Ppeiden t mre ~~ sanatine or 
a y on ( G¥ rumen’ need apply.— ly, ea! 
fall particu..s of ana'ification and ahty fom ro “a 
“The Engineer” Office. 


Mechanical 


Draughtsman 
WANTKD.—Apoly, stating 


weed, to ABKAM LY Liaud sus, Ted, Plais Plaistow w what 
Victoria D-cbs. E. I 











Die Dinker Foreman Required, 
used to Dies for 1 Gtvernu Eat work mi oe cepted wo 
a already en, — op Governn.ent work 
¥, wi refera. th: ong! your 
—. and spontionings® * The Engineer” vow No. aa 








oreman, Hlectsical Control 
GRAR—WANTED. by laree Electrica) Firm in M 

chester district, a first-class practical MAN to TAKE FULL 
CHARGE of Depurtmert on Heavy Control Gear for Steel 
Works, &c. x Pay those with Suctessful record in similar 

my need appir. No une alteady on a qo 
will be engaged.—Apply to your nesrest Employ 
chang?, stating age. experience in fall, cod 1 salary ired, 
mentioning *‘ The Engineer” and No A6i “roire 


Foundry Foreman Wanted by 


large Firm in the Midlands Must be energetic, with 
sound p'a:tical and theor tical knowledge of Foundry work 
in all ite bra»ebes, b th Malieable and Grey Iron, more ¢ 
ally the former. Repetition wok Good ponsgects No 
person already on Governmre.t work will be engagyd —Apply, 
with foll particulars, salary required. &c., to Your nearest 
Employment Exchange, quoig “The Evgmeer” and 
No. 46256. 321 4 


Machine Shep Foreman, 14 
years’ works came 


is ion to modern machinery and up-to-date methods of 
yr 

Ca aie: ie of organising all classes of labour. 

H. * Lyme Regis,” D lias-road, Hendon, N.W. 9, Pis7 K 











Wanted # Man for Driving a 


Road Motor Roller, capable of doing Ranning 
Repairs.—Apply. stating w-ges required, to HARRY 
RUSSELL, Vounty Servevor, 45, Priestgate, Peterborongb. 

Piza 


F! ectric Cranemen.—London 


COUNTY COUNC'L TRAMWAYS. — Application 
irvt d for the pottims of ELECTRIC CRANEMEN at th 
Council’s tramways Generating Station Ayp icants must hav 
had previous experience with  lectric Derrick Craves dis harg 
ing coal fromsteamervand barges Wages 4s. a week, with wa: 
woes of 233 6d.. plus a per_cent. Overtime paid for,— 

Applications, giving age, Army Medical Category, experience 
and enclosing copies of referenc s, pe Ne ee the 
Manager, 23, Reivedere Road, S 405 A 


Wanted, Mil! right or Fitrer 


to do Repairs and TAN CHARGE O 
COINERY. Must have Flectrical Experience, os Rade .3 











wo suitab'e man.—For furt) eula ly Gas W 
Fonbridge, Kent, ll anaes ePply (a 4 y 





! 
| 























THE ENGINEER 


THIS MARVELLOUS WAR 


The following letter speaks for itself 


Str,—Recent and close association with the Ser- 
bian Army prompts me to offer my humble but 
sincere support to the appeal of the Serbian Relief 
Fund. No one who saw, as I saw, the remnants of 
that army upon their arrival in Corfu, after the ter- 
tible mid-winter retreat through the mountains of 
Albania and Montenegro, or who witnessed, as | s 
did, the uncomplaining patience and great-hearted 
courage of these peasant soldiers, could fail in sym- 
pathy for their fearful sufferings or in respect and 
admiration for their heroic fortitude. That an 
army so reduced, so worn, wasted, starved, and 
sorrow-stricken could in six short months take the 
field again as did the Serbians, reconstituted, re- 
equipped, and re-armed, not only full of confidence 
but eager to fight its way back to its native soil, 
as it is now so gloriously doing, is one of the great 
marvels of this marvellous war. No one who has 
lived with the Serbs from day te day, as I did for 
a year and a half, in hospital and camp, could fail 
to be deeply impretsed by the simple fervour of 
their patriotism and the grandeur of their moral 
and physical endurance. To a Briton the abselute 
faith in the power and will of this country to sup- 
port their efforts and to right their wrongs shown 
by these rugged, gentle-mannered soldiers is infi- 
nitely touching, and seems to demand the fullest 
possible return. They will go back into their coun- 
try with the help of their powerful Allies, but to a 
country wrecked and devastated, to homes at best 
little better than empty shells, to wasted fields and 
shattered walls. They will need food, clothing, fur- 
niture, implements—everything. The Serbian Re- 
lief Fund has long earned the confidence of the 
Serbs, and is worthy of the most generous and 
prompt support in its“immediate efforts to mitigate 
the inevitable privatigns and_ sufferings of this 
sorely stricken and most gallant nation through 
the approaching winter and the spring which, we 
trust, is to bring the dawn of peace to their war- 
wasted land.-Yours, &c., 


EDWARD WARREN, 
Hon. Major, Royal Serbian Army, 
20, Bedford Street, London, 18th October, 1918. 


S:nd a donation to-day to the Hon. Treasurer, 
The RIGHT HON. the EARL OF PLYMOUTH, GB.E., CB. 


SERBIAN RELIEF FUND / 


5, CROMWELL ROAD, LONDON, S.W. 7. 


(Registered under the War Charities Act, 1916.) 


Offers of voluntary help at home of abroad should be sent to Lady Grogan, 
Parcels of oa. Materials, Boots, déc,, for men, — and children shou'd 
be sent to Ms Wilde, 5, Cromwell. Roag, 


, Garringten . London, $.W, 7, 


A GREAT MARVEL OF. 





i 











Nov. 1, 1918 
utside Erector, for Erecting 


INERY, WanPeD ED, by Firm in Nottip ham. 


) one Be ts d on Goveroment work wil 
€ ts Pm nearest Fmp! 
“y The your ploy — Ex- 


Engineer,” number 393, 





a Tempering thee ile testi jal 
= with copies monials, to all, « The 
Engineer  Oftloe. 4lla . 





\Vanted, East London Area, 


a COST CLERK, pectoral hgh experience in Ca 
and Electrical manufacture Mu: pabie of institutes 
organising detailed Costing Depucetheon “Applicatns 
must —_ full jenlars of experience and salary required. 
No at present on Government vied Or residing more than 
10 mls away will be engaged.—Address, 425, “ The K nelneer 
4% 1S a- 


Ww anted, Purchasing Clerk, 

at work es ce in Purchasing Electrical Stores 

&e. Applications must contain 

wm ieee - experience and salary required Kast 

London area. No one at present on Government work oy 
residing more than eo eg away will be engaged.— Address, 
424, * The Engineer ” Om 424 a 


Accountant Wanted for London, 

to TAKE CHA E *B 

nat bo weil verved i analysing ad dasctig as hy 
employed on ment work oe pr 

aise fully, os experience an Today requirad a Pus 











(Nosts | Clerk, Engineering Works, 
Leeds; must be capable and experienced ‘s e, 
yualifica’ fons previous engagements, and salary required, No 
soon already employ upon Government work will be 

—Applicants must apply to their nearest Em) loyment 
Gachange, mentioning “ The Engineer * “and number 440, 449, 


QQuantit Clerk Required Imme.- 


DIATELY for Government Controlled Establishmen; 

in East Angiia, for compiling Lists of Quantitivs fray, 

Omaten. Permanency and progressive position for suitable 

aan ly, stating a experience, and salarv required, to 

nearest wy Exchange. mentioning ‘The Engineer” 

end No. Al No one already on Government work can by 
engaged. 420 


- 








A & Large Firm of Engineers in 
gay an OPENING for » YOUTH of Good 
course to include both Works and Drawing lton 
Address, 10, “ The Engineer” Ws 


Wanted, Positim as Works 


MANAGER by eng <r and Sn gm =a, {2 
who for the last 8 years has held position of assista a} 
oanager with one of f the leading firms os mechanical cagiaaie 
n this coun Goo 1 experience of general engineering and 
nodern machine shop protection. Thborourh works organiva. 
ion ard control. Good disciplinarian.—Address, P166. 
Enginecr” Office. 








Aaa Seeks Position to 
Sd ag PUPA REMEYS. oe a deading Engi. 

recur of py EE Rt 

nereased een value at pend and marine puro’ ses — 
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OCTOBER. 


British Metals Corporation. 


Tue formation of a company with a capital 
of £5,000,000 for the purpose of carrying on business 
jn non-ferrous metals is one of the outstanding events 
of October. The revelations which have been 
recently made of the character of the German pene- 
tration of the non-ferrous metals industry, the raw 
materials of which are drawn so largely from Empire 
sources, has thrown a vivid light upon the indifference 
with which we have treated vital interests, and the 
foolish welcome we have accorded to the enemy 
within our gates. The names mentioned in connec- 
tion with the new enterprise include leading repre- 
yntatives of the copper, aluminium, lead, and other 
manufacturing industries, as well as important 
werchant interests. It is believed that the opera- 
tions of the company, which will be ultimately 
extended to the whole of the non-ferrous metal 
trades, will not only include the mining of the ores, 
but their treatment and the disposal of the resultant 
products. Although the exact part which the Govern- 
ment is taking in the new venture is only vaguely 
disclosed, it is significant that several of the names 
associated with the company, including Mr. Cecil 
Budd, Mr. A. W. Tait, and Sir Charles Fielding, 
are those of members of the Non-Ferrous Metals 
Trades Committee, which is one of the departmental 
bodies appointed by the Board of Trade, while 
other persons connected with the new venture hold 
appointments under the Ministry of Munitions. 
The formation of the company has been received 
in some quarters with a feeling of apprehension that 
the powerful combine, which is about to begin opera- 
tions, may be to the disadvantage of the industry 
as a Whole. It is probable, however, that such 
fears are more or less groundless. The closing down 
of the English branch of the Merton interests would, 
uess steps were taken to replace it by a strong 
british organisation, be followed by a serious dis- 
location of trade, and for this reason the advent 
of the new company will be .generally welcomed. 
The stated objects which underlie its formation are 
the retention for British interests of the predominance 
in the non-ferrous metals trades of the Empire, 
usurped in recent years by German organisations, 
to afford credits to users of metals and ores and 
assistance to producers; to support and sustain the 
general trade of the United Kingdom in non-ferrous 
metals; to maintain the position of the London 
Market; to assure British manufacturers the necessary 
supplies of raw materials, and to carry out research 
work, 


Key Industry Exhibition. 


CONSIDERABLE success attended the ex- 
hibition of New British and Key Industries, which 
was organised by the industrial section of the Tariff 
Reform League, and was open during the month at 
the Central Hall, Westminster. It is stated that 
between 70,000 and 80,000 persons, representing 
an average of 5000 per day, visited the exhibition. 
If somewhat more restricted in character than the 
display of scientific products recently organised 
by the British Science Guild, the Key Industries 
Exhibition, undoubtedly, served a useful purpose 
in providing an object-lesson of the importance of 
certain branches of trade, which even if relatively 
unimportant in the restricted sense, are the founda- 
tion of larger industries. Many of the leading 
engineering firms took stands, and a fairly com- 
prehensive display was made of those products 
which are essential to the metal manufacturing 
trades. What has been achieved in making British 
industry independent of foreign sources for supplies 
of tungsten, molybdenum, ferro-chrome, ferro-vana- 
dium, and other materials, was well illustrated, 
While important groups of non-ferrous metals pro- 
ducers contributed exhibits, which indicated the 
character of the steps being taken to establish Empire 
industries for supplies of spelter, lead, nickel, zinc, 
metallic magnesium, antimony, and other auxil- 
laries of important manufactures. In the elec- 
trical field, attention was chiefly devoted to the 
British-made magneto, the supply of which has 
been undertaken by a number of British firms, 
with the object of breaking the pre-war German 
monopoly, The supply of electric light carbons, 
and of optical and chemical glass, was illustrated by 
other exhibits in the engineering class. The progress 
which has been made by the chemical trades during 
the war period, and particularly by the firms en- 
gaged in supplying the fundamental intermediate 
products for the manufacture of dyes, which were, 
to a considerable extent, ‘‘ trade secrets’ of enemy 
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firms, was also demonstrated at the exhibition. 
Although the annual value of the dye stuffs imported 
from Germany was only about two millions sterling, 
the annual output of the British industries, which 
were dependent on dyes, was valued at two hundred 
million sterling, so that the manufacture of dyes is a 
kep industry in the fullest sense of that expression. 
These were the main features of an exhibition— 
in no sense a trade fair—which it is intended to 
repeat in the great manufacturing centres, and it 
is hoped that a start will be made with the provincial 
series at Manchester in the near future. 


State Ownership of Watersheds. 


WHILE the industrial community has a 
strong and natural objection to any attempt to 
control industry, there are certain directions in 
which it is realised that Government supervision 
can be exercised with advantage. It will be recalled 
that one of the recommendations in the report of the 
Committee on Empire Water Power Resources 
was that, while the generation of energy and its 
distribution should be left to private enterprise, 
the control of the natural resources should remain 
in the hands of the State. The same line of reasoning 
applies to the question of the control of watersheds 
in Great Britain. The growth of demand on the 
part of the great centres of population for increased 
supplies of water has led to a spirit of competition 
among the municipalities for the possession of im- 
portant watersheds at great distances from the 
cities, for whose inhabitants these supplies are 
intended, and it is felt that the time is opportune 
for giving fresh consideration to the case for national 
control, which has been presented on several previous 
occasions and was, it is understood, to have been the 
subject of legislation in the year 1913. At the meet- 
ing of the Association of Municipal Water Engineers, 
which was held at Birmingham during the month, 
the whole question was discussed in the light 
of such recent developments as the new project 
of the Manchester Corporation for obtaining 
further supplies from the Lake District to supplement 
those drawn from Thirlmere. It is believed that 
the wisest course would be to have an inquiry made, 
under Government auspices, of the resources which 
now exist for future supplies of water, and to place 
all these resources under the control of the State, 
so that rich as well as poor, and small as well as 
large centres of population, should be able to aug- 
ment their water supplies on terms which would be 
equitable, and would put an end to the poaching 
policy which has obtained too long. 


Drilling for Oil in Derbyshire. 


A CONSIDERABLE amount of attention, 
not all of the pleasantest description, has been 
attracted by the drilling operations which were 
begun during the month at Hardstoft, with the 
object of ascertaining whether or not there are 
petroleum deposits in that district. The venture isa 
Government one, but the execution has been entrusted 
to S. Pearson and Sons, Limited, the firm of which 
Lord Cowdray is Chairman, and which has had 
great experience in oil well boring in America. 
American workmen, specially skilled in work of this 
nature, have been brought over to carry out the 
operations. ‘The site of the boring is near Chester- 
field, on the fringe of the Derbyshire coal area. It 
is anticipated that if the oil be there it will be found 
at a depth of between 2000ft. and 4000ft., and it is 
hoped that the first well will have been drilled within 
six months. It is difficult to estimate the industrial 
and economic importance of the discovery of oil 
in Great Britain. In view of the other resources 
at our command it may be exaggerated, and if such 
should prove to be the case, there will be many to 
say that we have paid too highly for a native com- 
modity, by the inevitable destruction of the country- 
side that must follow from the extension of operations. 


Industrial Alcohol. 


THE announcement made during the month 
that a committee had been appointed to investigate 
the question of the production of industrial alcohol 
in the United Kingdom was welcome indeed. Al- 
cohol is not only required in the arts for many pro- 
cesses, but it is a fuel that can be made cheaply in 
almost illimitable quantities, and the possession of 
which would render us independent of foreign sources 
of supply of light spirit. What that reliance has 
cost us in the course of the war no one can say, but 
all of us are aéware that on account of our neglect 
to make a fuel that can be used with perfect satis- 
faction in internal combustion engines, we have had 
to suffer. many inconveniences,: The resistance 
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to production of fuel alcohol has been met in two 
directions ; it has been offered, first. by those people 
to whom the word alcohol is anathema, and secondly, 
and with more importance, by the Inland Revenue, 
which draws large sums annually from the spirit 
duty, and which was unable to devise machinery 
which would permit the development of the industry 
without robbing the Exchequer. We do not doubt 
that the Committee now appointed will report 
favourably on the question before it ; it is impossible 
to see how it can do otherwise. But even then we 
shall be as far away as ever from the end in view 
if public opinion is not so strong, if public pressure 
is not so persistent, that the opposition which has 
so long checked the production of alcohol on a large 
seale is overborne. The problem of making alcohol 
impotable without destroying or damaging its 
industrial properties has been solved, so that the 
teetotallers can find no word to say against it, and 
the opposition that will have to be faced will spring 
from the Excise and from certain vested interests. 
We refuse to believe that it cannot be overcome. 


Port Administration in India; 


THE causes which have retarded port 
development in India are set out in detail in a report 
made by Sir George Buchanan for the Government 
of India, and presented in October. Ample evidence 
is quoted that some of the existing bodies possess 
neither the experience of port administration, nor 
the necessary credit to undertake the large scale 
schemes which, in some instances, are required to 
bring the dock and harbour accommodation of India 
up to the modern standard. The general case for 
improving the port facilities on all the great empire 
routes was formulated in the report of the Dominions 
Royal Commission, and there is general agreement 
that the weak links in the chain of Empire communi- 
cation must be strengthened. In the case of India 
a good deal of work is necessary, and it is recom- 
mended that, as a preliminary step, the administration 
of the ports should be placed under Government 
supervision, the necessary control to be exercised 
through a body of experts having a constitution 
and powers similar to those possessed by the 
Railway Board. There is no doubt that in the 
past the various port trusts have been severely 
handicapped in framing development schemes from 
want of land, the failure to acquire which has been 
accentuated by the difficulty of raising capital. A 
conspicuous exception, which is referred to in the 
report, is Bombay, the prosperity of which is 
attributed by Sir George Buchanan to the foresight 
of the trustees in acquiring land when it could be 
obtained at a reasonable price. Should the proposed 
Government control be put in force the financial 
problem would be simplified, as the necessary funds 
for new works could be obtained, as in the case of 
railway and irrigation projects, by means of Imperial 
loans. It is believed that this report, written with 
expert knowledge of the port problem in India, 
expresses opinions which are likely to be favourably 
received in official circles. In any case, whatever 
the character of the machinery by which the 
necessary programme of improvement is carried 
out, there is a strong feeling that immediate steps 
should be taken to place the administration of 
Indian ports on a basis which will enable adequate 
provision to be made for the constant increase in 
the size and draught of ships. 


Remedy for Industrial Unrest. 


ALTHOUGH industrial unrest, particularly 
in the engineering trades, is recognised as one of the 
gravest symptoms of a disease which threatens the 
paralysis of industry, very little has yet been done 
to provide an antidote, or, what would. be more 
preferable, to adopt measures which would prevent 
outbreaks of this malady. A number of Government 
Committees have reported on the subject, but, 
except for the formation of a small number of 
Industrial Councils on the lines recommended by 
the Whitley Report, no practical steps have yet 
been taken in connection with a matter where delay 
is dangerous. For this reason, the suggestions 
which have been put forward by the National 
Alliance of Employers and Employed, in a memoran- 
dum issued during the month, will be welcomed as 
forming the basis of a scheme which may be found 
acceptable to both capital and labour, and tend to 
secure that industrial peace which must accompany 
any attempt to reconstruct the industrial system. 
As the memorandum to which reference is {made 
points out, there has been in the past an almost 
complete lack of co-ordination between the various 
Government Departments concerned with different 
aspects of the labour problem, and recourse has 
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been had to a fatal opportunism, the results of which 
are only too apparent to-day. The scheme put 
forward by the National Alliance accepts the Whitley 
Councils as a part of the new organisation, but it 
is held that while the Whitley Scheme may provide 
the necessary machinery for separate industries it is 
necessary that other bodies should be set up to 
provide for the consideration of questions of a 
national character affecting industry generally, as 
distinct from those affecting only specifie industries. 
The enlargement of the Whitley Scheme, outlined 
in the memorandum which has been issued, includes 
the formation of a Central Industrial Board, on which 
employers’ associations and trade unions would 
secure equal representation, and on which delegates 
of Government Departments would sit. Area Boards, 
modelled on similar lines, would be set up to deal with 
district questions, while the Committee on Production 
would be replaced by a Wages Appeal Tribunal. 
Such an organisation appears to have much to 
recommend it, and it is hoped that this practical 
proposal will receive the careful consideration of 
all parties. The period has been reached when 
discussion should give place to action, and here at 
least is the foundation stone of what would seem to 
be a sound plan. 


Allied and German Scientists. 


UNOFFICIAL discussion has been in progress 
for some time past as to the steps which should be 
taken in connection with the re-constitution of the 
international scientific associations, of which many 
German and Austrian scientists are members, and 

. as to the future policy to be followed in connection 
with international scientific work, which has made 
considerable development during recent years. Many 
of the leading technical institutions have already 
taken steps to erase from the roll of membership 
persons of enemy nationality, and unfavourable 
comment has been caused by the apparent reluctance 
of certain leading scientific bodies to take a similar 
course. It has been felt, perhaps, by the Council 
of these Societies that while the ordinary technical 
institution stands near the trade arena, the purely 
scientific bodies are far removed from the commercial 
world, and there has been a natural indisposition 
to break with the tradition that pure science should 
rise superior even to the national antagonism which 
results in war. This comfortable theory can no 
longer be accepted, and advantage has been taken 
of the Inter-Allied Conference on the Future of 
International Organisation in Science, which was 
held in London during the past month, to take 
steps to reconstitute international associations on 
a membership basis, which will exclude scientists 
of enemy nationality. The reasons which lie behind 
this action are easy to understand, but it is well 
that there should have been placed on record the 
character of the acts by which the German scientists 
have prostituted research work to the needs of war, 
and have condoned, where they have not initiated, 
the despicable practices which stand to the discredit 
of Germany and her allies. They have made them- 
selves outcasts, and until proof of a changed spirit 
is forthcoming they cannot be re-admitted to the 
council chamber of science, where all nationalities 
have hitherto met on common ground. 


Aeronautics. 


THE aeronautical history of the past month 
is characterised, so far as the British front in France 
and Flanders is concerned, by a very intense period 
in the earlier part, followed by a reduction of activity 
on account of the weather conditions during the 
middle of the month, and a revival of intensity 
towards the end. Up to the 27th, Sir Douglas Haig 
recorded the destruction of 201 enemy machines 
in air fighting, and the driving down out of control 
of 67. In addition the Germans lost 30 balloons 
and a further 5 machines by fire from the ground. 
During the same period, 126 British machines were 
reported missing. Roughly 500 tons of bombs were 
dropped by our machines on the enemy in his battle 
positions, or immediately behind them, two-thirds 
of this quantity being discharged by day, and one 
third by night. In all cases more than a half of each 
figure given was accumulated during the first nine 
days of the month. Air Force contingents working 
with the Navy also reached the maximum of their 
activity during the earlier part of the month. Thus 
up to the 12th they had dropped 86 tons of bombs 
on the enemy in the Flanders districts, had des- 
troyed 31 of his machines, and driven down 15 with 
a loss to themselves of 12. The Independent Force 
has operated over Germany as actively as the weather 


attention, as usual, to the Metz area and the enemy’s 
aerodromes, besides visiting Mannheim, Coblenz 
and Mainz. During its numerous raids it lost 14 
machines and accounted for 9 belonging to the enemy. 


Naval Events. 


THE activity reported from the sea during 
the past month shows the British Navy at work 
off Belgium, in the Adriatic and on the Syrian Coast. 
On the 2nd British, Italian, and American vessels, 
accompanied by aeroplanes, carried out a bold enter- 
prise against the Albanian Port of Durazzo. Passing 
through the minefields and eluding submarine attacks, 
the Allied ships approached close to the harbour, 
and subjected it, and the Austrian ships moored 
within it, to a fierce bombardment. A_ British 
cruiser was struck on the stern by a torpedo from 
a submarine, but continued to engage the enemy, 
and returned to the base under her own steam. Ameri- 
can submarine chasers during the action are reported 
to have sunk two submarines. According to an 
Austrian report, the attack lasted for two hours, 
and was carried out by about 30 naval units. Durazzo 
was subsequently occupied on the 14th by Italian 
troops advancing through Albania. A similar ex- 
pedition on a smaller scale was successfully carried 
out by Italian vessels on the 23rd, against San 
Giovanni di Medua, another Albanian port. On 
the 6th French and British warships entered the 
port of Beirut and found the town evacuated by 
the Turks. Next day British armoured cars arrived, 
and on the 8th our infantry occupied the place. 
On the 17th Royal Air Force pilots, operating with 
the Navy, landed at Ostend, and found it abandoned 
by the Germans. At 11 a.m. a division of British 
destroyers arrived off the harbour, and half an hour 
later Sir Roger Keyes, in command of the Dover 
Patrol, landed ina whaler. The enemy was, however, 
not quite clear of the town, and turned his guns, 
including a heavy battery at Zeebrugge,on to the 
destroyers. The British forces were therefore with- 
drawn in order to avoid giving the enemy an excuse 
for bombarding the town, leaving a patrol of motor 
launches behind. Subsequently, when all was re- 
ported quiet, the King and Queen of the Belgians 
proceeded to Ostend in H.M.S. Termagant. Next 
day the Belgian troops occupied the town in the 
course of their victorious march through Flanders. 
By the 19th, Zeebrugge had similarly fallen into 
their hands, and thus, after four years, the whole 
of the Belgian coast once more came into the pos- 
session of its rightful owners. Apart from these 
striking events, the month has produced no events 
of outstanding significance. Purely Naval losses 
on our side have been less than usual, the only report 
made relating to a British torpedo gunboat, which 
was sunk as the result of a collision with a merchant 
vessel, with the loss of 53 lives. On the other hand, 
the Irish Mail boat Leinster was torpedoed in 
St. George’s Channel, and the armed mercantile 
cruiser Otranto was Jost while carrying American 
troops, as the result of a collision with the P. and O. 
liner Kashmir, also carrying American troops. In 
both cases the loss of life was high. 








ENGINEERING OPPORTUNITIES IN BRAZIL. 
(By our ex-Special Commissioner in Latin-America.) 
No. I. 
THE AWAKENING OF LocaL MANUFACTURERS. 


WuiLe the announcement that the Government, 
through the department of Overseas, is taking steps 
to investigate the prospects for the engineering 
industry in Brazil will afford general satisfaction, as 
an indication of official interest m after-war recon- 
struction, it is only those who possess any practical 
acquaintance with the resources of this Republic 
who will realise the great importance of the move- 
ment—an importance as serious for us as an exporting 
nation as for the Brazilians as consumers. For many 
years before war interfered with the trade of Brazil, 
there were among its economists those who foresaw 
that, with the immense wealth of natural products at 
their command, the time was drawing near when 
these could be utilised to a far greater extent than 
formerly in the shape of finished manufactures, 
which might gradually replace imported goods from 
Europe and the United States. 

One thing alone was lacking to complete the success 
of the movement—the absence of coal. Even had 
things turned out in a less gratifying manner than has 
proved to be the case, and had search for a commercial 
quality of coal been unsuccessful, there still remained 
the abundance of unused—almost unsuspected—water- 
power contained in the many splendid waterfalls of 
this mountainous country. But, as a fact, coal has 


been discovered over a wide area, and has proved 


— 


of local iron and steel manufacture. It was prin. 
cipally on account of the cessation of iron and steel 
imports from abroad, that the Brazilians determined 
to put into execution their long-looked for project, of 
setting up of factories for the turning out of stee} 
from the first treatment of the iron ore to the mann. 
factured article. One by one obstacles have bee 
overcome—the lack of transportation is being made 
good day by day ; the insufficiency of labour has bee, 
remedied by the adoption of an entirely new Govern. 
mental policy ; while the scarcity of fuel has been mes, 
by the opening up of some coalfields in the southern 
parts of the Republic, and treating the fuel in the for, 
of briquettes, which, it is thought, will respond in all 
respects to the needs of the foundries. ‘Treatment, of 
a very special nature is to be applied. Metallurgica| 
coke can be made only from a certain type of coal, 
and thatis not to be found in Brazil. To meet the 
situation therefore it has been decided to export, ore 
from Minas Geraes to Europe in increasingly large 
quantities, and to bring out coal for the steel mills in 
Brazil. The automatically unloading ore vessels 
used for the transportation of large exports of ore will 
be available upon the return journey for the bringing 
of coal. Their tonnage on this voyage will be in 
excess of the amount of coal required, and it is pro- 
posed, in order that the steamers may not return in 
ballast, that they shall bring out coke to the steel 
mills which are now being erected at the port of 
Victoria, where, of late years, great structural im- 
provements have taken place, and new docks of 
capital importance have been established at a cost of 
oyer £900,000. It is believed that with this fuel 
brought out at a low freight rate, the steel industry of 
Brazil can be put upon a basis which will permit of 
the production of finished steel at a price that can 
successfully compete with the imported article, and 
that it may be possible, hereafter, to manufacture in 
the country all—or at least the greater part—-of the 
steel rails and other steel products required for 
national consumption. 

It must be borne in mind that the development. of 
manufacturing in the Republic is being greatly 
assisted by a high protective tariff on imports main- 
tained by the Federal Government. Although no 
additiona! impositions are foreshadowed in_ this 
year’s Budget, the existing rates are sufficiently 
onerous in themselves to interfere seriously with many 
of the engineering exports from the United Kingdom. 
It has for long been the highest tariff in America—if 
not in the world. The Customs duties are levied 
partly in gold milreis (1 gold milreis averages in value 
2.3d.;, and partly in paper milteis at the current value. 
Depreciation in the value of the paper milreis appa- 
rently forced the Federal Government in its search 
for revenue to increase the amount payable in gold 
milreis, first from 35 to 40 per cent., and then -by 
the Budget of last year—from 40 to 55 per cent. of the 
total duties. Consequently only 45 per cent. of the 
duties are now payable in paper milreis, the current 
equivalent rate being about one shilling. The result 
of this has been an all-round increase of 10 per cent. 
in the duties payable. Inasmuch as before the war 
some of the duties imposed ranged between 100 and 
300 per cent. of the actual value of the goods imported. 
it would almost appear as if the Brazilians wished to 
kill their foreign trade altogether. 

It was estimated that as long ago as 1911, when the 
movement was first noted in the direction of convert- 
ing Brazil from a merely exporting into a manufac- 
turing country, there were some 3500 industrial 
establishments in the Republic, with a combined 
capital of £55,000,000, and employing over 175,000 
men and women. Since then at least a further 25 per 
cent. may be added to the number of employees, and, 
it is believed, a further 7 or 8 per cent. to the number 
of industrial establishments. In some of the more 
progressive States, like that of Sao Paulo, new and 
handsome factory buildings have been added almost 
daily of late years, and the whole State of Sao Paulo 
is becoming the nucleus of the industrial movement 
of Brazil. Formerly ranking third among the States 
so far as actual number—not the importance—ot 
factories was in question, this State now st ands 
probably first. In the year mentioned—1911—Sao 
Paulo claimed 323 such establishments, with a cepital 
of £6,800,000, and employees exceeding in number 
23,000. The annual production of the States 
factories was valued at £7,000,000. At that time 
the rival State of Minas Geraes claimed 551 establish- 
ments and 8849 employees, with a capital of 
£1,500,000. Its annual production was valued at 
£2,000,000. Then the Federal District had working 
584 establishments, employing 30,490 hands, capital- 
ised interests representing over £8,000,000, and an 
annual production worth £13,000,000. a 
It will be appreciated that any commercial mission 
proceeding to Brazil would find it advantageous first 
to make itself fully acquainted with the trade con- 
ditions and opportunities in these three principal 
States. There are, of course, others of importance, 
such as the States of Rio Grande do Sul, Rio de 
Janeiro, Parané and Bahia. 

It must not, upon any account, be supposed. how- 
ever, that the whole of Brazil—with its vast area of 
3} million square miles and 24,000,000 population— 
can be worked or even studied from a visit to these 
States, let alone from the capital,of Rio de Janeiro. 
It is understood that the Commission has been give 
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and cover the full period of its investigations: How 
can it be supposed that even the fringe of its purpose 
can be reached ? How much better would it have 
peen had one Commission been instructed to make an 
exhaustive study of one district, and a second Com- 
mission entrusted with the task of investigating the 
merits of another ; a third being allotted a separate 
district, and so on, until each great industrial centre- 
poth actual and potential—had been fairly well! 
exploited ? Such superficial inquiries as must neces- 
sarily result from the programme as at present 
determined upon, can, it is feared, prove of real 
advantage to few. 

In degree of importance for British manufacturers 
and shippers, whose interests, presumably, have 
primarily dictated the dispatch of this mission to 
Brazil, the industries of the Republic, as they exist 
to-day ard may be expected to rank in the future, 
are as follows - 


Local 
Manufacture. Tmportation, production. 
£ £ 
Cotton textiles 5,133,816 9,304,466 
Boots and shoes 80,200 2,185,000 
Sugar... .. 7,000 4,936,332 
Hats and caps 150,000 1,160,000 
Bagging 66,000 1,500,000 
Matches llo 1,470,000 


It is very evident from these figures that where we 
ean best help the Brazilians is inthe provision of the 
machinery, plant and appliances to carry on these 
great native industries-—cotton, spinning and _ print- 
ing: boot and shoe manufactures, sugar mills, 
machinery for making head gear, sacking and jute 
machinery installations, and wood-working machinery. 
Supreme above all native industries is that of textiles, 
and in it there is one of the best of opportunities open 
to us, since the reputation of British textile machinery 
is unsurpassed throughout the Latin-American coun- 
tries, both Brazil and Argentina having purchased 
the greater part of their considerable installations 
from British makers. 

It may be said that the cotton manufactures of 
Brazil represent. 35 to 40 per cent. of the whole native 
capital invested in the manufacturing industry. 
Nearly nine years ago, when the writer was in the 
Republic, the number of spindles at work was not 
fewer than 1,000,000, there being then 35,000 looms 
with 55,000 operatives in the 137 factories, which 
used 40,000 horse-power, and turned out 315,000,000 
metres of cloth annually. During the past decade 
it may be confidently stated that the textile industry 
of Brazil has not stood still. The rapid diminution 
in the imports of manufactured cotton and woollen 
goods from abroad sufficiently prove that the ambition 
of the people to render themselves gradually inde- 
pendent of foreign supplies is, at any rate, no longer 
adream. The cities of the Union where the textile 
industry is more largely followed are the Federal city 

and district—of Rio de Janeiro, Sao Paulo, Petro- 
polis, Sorocaba, Maranhao, Pernambuco, and Bahia. 
Owing to the high cost of coal—and since the war the 
imports of this fuel into Brazil have suffered an 
enormous reduction—electricity from water-power is 
used wherever available. 

And here I would like to point out that in the 
development of the many large and powerful water- 
falls that are to be found expending their latent 
energy by running to waste, British engineers have 
excellent opportunities for assisting the Brazilians, 
and at the same time benefiting themselves. This 
matter may form the subject of further and fuller 
treatment at some future date. 

Most of the Brazilian cotton mills are established 
in the south of the Republic, but the largest are to be 
found in and around the city of Rio de Janeiro. 
The woollen mills are also in southern Brazil, and they, 
like the cotton factories, are gradually growing in 
number and importance. The annual output value 
in 1909 was estimated at £1,000,000, but since then 
the advance has been so pronounced and the demand 
so large, that at least another 20 per cent. may be 
added to this total with safety. One large mill for 
weaving jute has been established in Sao Paulo, at 
a cost of £1.000,000, while the manufacture of silk 
and linen has been firmly established, although only 
attempted for the first time some ten years ago. 








_ THE Emprre’s MInerat Resources.— The Imperial Institute, 
im continuation of its publications with reference to the mineral 
resourees of the Empire, has now issued a map with diagrams 
indicating the sources within the Empire of the chief metals of 
commercial importance. The outline map shows the occurrence 
in each British country of important metallic ores, and also the 
existence of deposits at present unworked. The diagrams 
attached to the map give for 1915 the production of each country 
as well as the total British output and the world’s output of each 
important metal or ore. Among the striking features disclosed 
are that in the case of gold more than half the total production 
is within the Empire, the principal producer being South Africa. 
With silver the British proportion is rather less than one-fifth, 
the principal producer being Canada. Iu the cases of manganese, 
chromium, tin and molybdenum, the British proportion is 
near one-half. It is noteworthy that there appears to be 
scarcely any production of the valuable metals mercury and 
platinum within the Empire, so that we are almost entirely 
dependent on foreign countries for supplies. The map, which 
is folded and mounted on linen, has been prepared with the 
advice of the Mineral Resources Committee of the Imperial 
Institute, of which the late Lord Rhondda was chairman at the 
time of his death. The map which, with diagrams, has been 


placed on sale at the price of 5s. 6d. post free, should prove of 
#reat general interest, apart from its importance to those 
specially concerned in mining operations, and should be of 
considerable yalue for educational purposes, 











LABOUR ADMINISTRATION. 


A Series of Articles based on Actual Factory Practice and 
Experience. 


By EDWARD T. ELBOURNE. 
No. VIT. 
TIME OFFICE (MEN). 


Tur Time Office in any works derives its name 
from its responsibility for timekeeping, and out of 
that duty flow other functions, dependent as to 
their extent on the arrangements of the particular 
factory. 

One such function, normally, is the clerical routine 
of taking on new employees, but at the works under 
consideration this work is carried out at a separate 
office close to the Time Office, known as the Works 
Record Office. Reference has already been made 
to this office in the article on “ Selection of Men.” 
It may be explained that originally the Time Office 
was merely a gate-house which was directed and 
largely assisted by the Wages Office. In the later 
part of 1915 the records for military purposes made 
it necessary to arrange a separate office on that 
account, and as strict regard was paid, even in those 
early days, to avoid the employment of single men 
suitable for military service, it was only an obvious 
association of duties that the taking on of employees 
should be dealt with by the same office as kept their 
records. With the excessive labour turnover on the 
men’s side, incidental to both war necessities generally 
and the particular conditions obtaining at these works, 
the value of having such an office, with direct respon- 
sibility to the management, has been inestimable. It 
has, indeed, only been possible by this specialisation 
that anything like control of labour engagements has 
been achieved. Certainly, the record of the works, 
as never being a shelter for men wishing to avoid 
military service, was only possible by incessant 
vigilance. In passing, it may be remarked, that 
when conscription was supposed to be in full force, 
and general orders were given by the authorities that 
all men, other than skilled, under 32 years of age, 
were to be released, the combing out of married men 
and the few single men involved had practically to 
be forced by the management. Lists were prepared 
for release of batches of men, week by week, but 
only spasmodic action resulted, and in the end the 
management had to bring the matter to a head, 
after months of dilly-dallying, by discharging the 
residue in one batch, so that as from a certain date 
their duty at least was done, despite the sluggishness 
of military and dilution authorities. It will be 
understood that with several thousand men employed, 
these questions one way and another involved an 
enormous amount of work, and by the arrangement 
indicated the ordinary timekeeping administration 
was never thrown ont of its stride. 

As the works grew and new arrangement of offices 
became possible, the Time Office was placed in 
charge of a responsible clerk from the Wages Office, 
and thenceforward run as a separate department, 
directly responsible to the management 

The method of timekeeping used is that of time 
recorders of the card type, so that the Time Office 
duties involved the preparation, issue, and collection 
of time cards, which have to be stamped or “‘clocked.”’ 
according to the works regulations as set out below. 


Works Regulstions for War Period. 
No. 7. ENTERING OR LEAVING THE WORKS. 


All persons employed shall enter or leave the Works by the 
authorised gates. 

All employees are required to stamp their Time Card at the 
proper Time Recorder on the following occasions :— 

“ TIME IN,” at the commencement of each day or night, and 
on resuming work after each meal (except at early breakfast on 
night shift). 

“TIME OUT,” when stopping work for the day or night. 

When stamping, each employee must take the Time Card 
bearing his or her number from the first rack. and after stamping 
the card place it in the second rack under the correct number. 

Any employee taking away his or her Time Card will be 
deemed to be absent, and pay will be stopped accordingly. 

Any employee wilfuliy recording anyone’s time but his or 
her own will be liable to instant dismissal. Accidental errors 
must be reported at once at the Time Office. 

Only Time Recorder Stam pings will be recognised, and pay- 
ment wil: not be made for the time unrecorded ; this means, 
that omission to clock Time Card both.“‘IN” and ‘OUT’: 
entails the loss of both Time Wages and Bonus for the 
whole period involved. 

Employees leaving work, or arriving at other than the usual 
hours, must obtain a Gate Pass from their Foreman, and this 
must be shown and afterwards given up at the Time Office. 
Payment will be made to the nearest full quarter-hour worked. 

Application for Gate Passes will not be considered at the 
Works Casualty Station other than for accidents, and the 
Works Medical Referee can only be consulted for illness at the 
request of the Management. 

A special gate is opened at 6 a.m. and 5.45 p.m. for early 
comers to get access to the Canteen, and remainsopen until the 
Main Gates are opened. 

The Time Recorder Stations are opened 15 minutes before 
each starting time, both at beginning of shift and after meals, 
and ‘“* IN ” stampings before this time cannot be recognised. 

The Works Gates are closed punctually at the proper starting 
time. Three minutes’ grace is allowed at the Time Recorders, 
and later stampings will be penalised by deduction of time with a 
minimum of one-quarter hour. 

Employees not in at the proper starting time of each shift 
will not be admitted until after breakfast or supper. as the case 
may be. On Sunday morning latecomers will be admitted up 
to 8.30 a.m. Exception will be made when train delays or 
weather difficulties justify it, and employees allowed in late on 
this account will be paid to the nearest five minutes in time 
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wages, and to the nearest twentieth of the shift’s output efficiency 
bonus if eligible. : 

Any employee leaving off or making preparations for 
leaving off work before the proper time, that is before the 
shop bells ring, is liable to dismissal without notice or pay- 
ment in lieu of notice. The Works Patrols are authorised to 
report such cases to the Foreman concerned. 


The time recorders are fixed in corridors with open 
ends, and the whole structure is enclosed, for purposes 
of control, as shown in Fig. 15. The Time Office, 
Works Record Office, and Works Investigation 
Officer’s Office, are almost necessarily comprised 
within the same enclosure. These are at the end 
nearer the works entrance, while at the other end 
are the Guard House for the works patrols and the 
headquarters of the works Fire Brigade—a voluntary 
organisation under the direction of the Inspector 
of Patrols. 

Two sets of corridors were provided for the 
respective shifts, and to facilitate the traffic and 
meet the conditions incidental to the grouping of 
the corridors, they were arranged diagonally with 
the approach road. This arrangement allowed the 
whole of the men on one shift to pass in, if necessary, 
while the men on the other shift were passing out, 
or vice versd. As there is half an hour between the 
shifts these extreme conditions never occur, and only 
a few have to pass out while another shift passes in. 

In theory, time recorders should be placed in the 
respective shops, rather than grouped together, so 
that when time cards are stamped employees are 
close to their work. It was not possible to do this 
at these works for want of space, and, in any case, 
centralisation offered considerable advantages, 
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PLAN OF THE RECORDER ENCLOSURE—FIG. 15. 

This plan shows the arrangement of time-recorder corridors 
diagonally with the approach roads. The men enter the enclo- 
sure by gates A or A! according to shift, and after passing the 
time recorders leave by central road B. The process is reversed 
on leaving at end of shift, the corridors being entered from the 
central road. At meal times the gates on the central road are 
thrown open to allow passage to canteen or works exit. It will 
be noted that covered corridors are provided on both sides of 
Time Office and Works Record Office. A waiting room is pro- 
vided for men waiting to be interviewed or for other purposes. 
This room is placed between the Works Record Office where men 
are taken on and the Works Investigation Officer’s office. At 
the workshop ends of the time-recorder enclosure are situated the 
Inspector,of Patrols’ office and Guard House for the patrols. The 
Works Notice Board adjoins the Guard House and the Fire 
Brigade Headquarters are just opposite. 


sufficiently so as to settle the issue itself. In 
choosing the position of the time recorder enclosure 
regard was paid to the desirability of being reasonably 
near the shops, and also between the shops and the 
canteen on the one hand and the pay stations on the 
other. This allowed the men to clock “in” on 
their direct route back from the canteen, and to 
clock ‘* out’’ at paytimes on the way to the pay 
stations. The relative position of these buildings 
with regard to each other and the Gate House is 
shown in diagram form in Fig. 16. 

The Gate House has a private telephone line to 
the Time Office, apart from the works telephone 
service, so that the patrol on duty can get immediate 
instruction as to any enquiry made by callers on 
works labour matters—commercial enquiries being 
dealt with at a separate entrance. The Gate House 
Patrol regulates the passing out of men at exceptional 
times. 

Returning to the matter of Time Recording, a 
feature of the arrangement is that all the Time 
Recorders and all the clocks throughout the works 
and offices are synchronised, being controlled electric- 
ally from a master regulator situated in the General 
Offices. The tower clock on the Canteen building 
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is operated by the same system, and this clock con- 
stitutes a public clock, by which the works times are 
regulated, as defined under the Factory Act. While 
the unbroken maintenance of this system, with its 
electric wires, has been a considerable problem with 
continual building extensions and alterations taking 
place, the administrative value in having one uniform 
time throughout the works has been marked. 

A further very important and logical development 
has been to control the shop bells on the same system. 
The shop bells are automatically rung at one and 
the same moment, but it is possible when desired 
to ring them at any special time by one controlling 
bell push, and to suspend the automatic action if 
required, ¢.g., when a mass meeting of employees 
is called between shifts of an evening. The use of 
a syren or hooter would have served the whole works, 
but as this was forbidden during the night watches 
on account of air raids, it was decided to do without 
it during the day, so that the habits to be learnt by 
the employees should be the same on both shifts. 
A syren is installed, none the less, and is used for 
giving the all-clear signal after an air-raid alarm. 
It is kept in working order by being sounded at 
1.25 p.m. daily, 7.e., five minutes before starting time 
after dinner. 

The time card used for recording is printed on 
both sides, one side in black for day: shift stampings 
and the other side in red for night shift stampings. 
This is convenient because when the shifts change 
over each fortnight, each employee—except a com- 
paratively few permanent day shift workers—has 
one half of the pay week on day shift and the second 
half on night shift, or vice versd. This comes about 
because the pay week ends on Wednesday evening, 
while the change over takes place at the ordinary 
week end. 

The penalty of loss of wages, as set out in the 
Works Regulations, through omission to clock the 
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the omission to get a ticket, but the rule being 
clearly established and understood, neither the 
railway company nor the public feels called upon 
to extend any sympathy to the traveller who ignores 
this rule, devised to safeguard the reasonable 
interests of the railway companies. Unfortunately, 
in these ‘days of peace-at-any-price policy exercised 
by officials acting for the Government, attention 
is given to men’s complaints about these time- 
recording rules that they would refuse to the man 
who complained he had lost a day’s work beciuse 
he had no time to get a railwaygticket before the 
train left. The fact that all railways are alike in 
these methods serves to obviate trouble, because 
the same habit has to be practised by all travellers. 
If all factories had common time-recording rules, 
for example, suitable habits would be ingrained, 
and carelessness would become a negligible quantity. 

One of the steps taken to establish the regulation 
under discussion was to have a short, large type 
extract from the Works Regulation bearing on the 
matter put on the front of each time recorder and 
alongside, in red, a further reminder, which also 
deals with a scheme devised for indicating when 
the time card is properly down in the recorder. 
The reminder reads as follows :— we 


TIME RECORDING. 
REMEMBER 
That it is your own responsibility to see 
that the proper time is recorded on your 
Time Card before you place same back in 
its proper place in the rack. 
See that the lever is pushed properly 
down before you let go. When the clock 
lights up, the lever is properly down. 





This provision of lights inside the time recorder 
was to counter the contentions of 
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men who alleged that they had 
clocked their cards, but that the 
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recorder had failed to stamp. There 
was just a very faint chance that 








the stamping lever might be released 
too early, so it was considered 
desirable to eliminate that excuse 
for omission to clock. 

One important step towards 











lessening the chances of forgetful- 
ness in this matter was to close, at 
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DIAGRAM OF WORKS ENTRANCE AND SERVICE BUILDINGS—FIG. 16. 





stated times, the roads from the 
Canteen except the one leading 
past the Time Recorder Stations. 
Another step already ‘showing ex- 
cellent results is to release the 
men earlier on pay nights, although 
paying them up to the usual time. 
Owing to the train service and 
transit shortcomings, there was 
always a great anxiety to rush to 
the pay stations, so that work 
was actually suspended before 
closing time if not done openly. 
The ten minute concession does not 
probably mean any appreciable 
loss of work. A small number 
would defer clocking their time 
cards until after being paid, despite 
the Works Regulations, so as to 
get an early turn, with the in- 
tention of returning to the time 
recorder afterwards, but forget to 
do so. There is now much less 
temptation to take these chances. 
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This diagram is in no respect to scale, and merely serves to show the relation When men, who have already 
of the Time Recorder Enclosure to the Canteen, Pay Station and Gate House. Worksx clocked their time card earlier in 


Gate No. 1 is only used on pay nights to let the men out. Gate No.2 is the normal Bs e 
Works Gate No. 3 is for early access to canteen before Time the shift, omit to clock 


entrance and exit. 
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Recorder Enclosure is opened. Works Gate No. 4 is for women only. The pro- after a meal, opportunity is usually 
vision of Air Raid Shelters will be noted. The considerable expense these entailed jaien to send word to the shop 


has been fully justified by prompt resumption of work after an alarm, and quick 


recovery of output. 


time card either “in” or “ out,’ has been the 
oceasion of a good many objections by employees, 
and has been discussed with the Works Co-ordination 
Committee more than once, on that account. While 
this regulation was laid down quite early, for some 
time when a man had omitted to stamp his time 
card, the corroboration of his foreman that the man 
was at work was accepted. Three things, however, 
became clear, first, that foremen were rarely able 
to do anything else than certify the man to be in, 
for the sufficient reason that they could not certify 
he was out; secondly, that the omission to clock 
was becoming widespread: and, thirdly, that men 
were trading on the possibility of slipping out of 
the works when the main traffic was in progress 
immediately after stamping their card “in.” The 
last named risk could only apply to a small degree, 
and had no great weight in determining the 
management to discontinue the reference to the 
foremen, and to enforce the rule rigidly without 
favour. 

Despite the precautions taken to prevent employees 
omitting to clock, there is still a little carelessness 
in the matter, and consequently there is still grumb- 
ling by the careless ones. There is a suggestion of 
a parallel in railway practice, whereby admission 
to a train is refused except on production of a ticket. 
There may be hardship in missing a train through 





and if the men prove to be in they 
are allowed to clock their cards 
accordingly.. The management does not undertake 
to send out these reminders, and the action is only 
taken to reduce penalties to a minimum—the loss 
of at least an hour’s pay is usually involved even in 
these circumstances. Obviously, similar action can- 


not be taken if a man fails to clock “‘ in”’ at beginning 


or to clock “‘ out” at end of a shift. 

The system adopted for check numbers of works 
employees is designed to facilitate supervision by 
clearly identifying employees with their departments, 
and also to simplify the allocation of their time for 
accounting purposes. 

The departments are designated by single letters 
from A to Z, and the check numbers in each depart- 
ment run from 1 upwards, in conjunction with either 
the departmental letter only or the departmental 
letter plus a supplementary letter having the follow- 
ing significance:—U for skilled under-foremen ; 
O for semi-skilled or unskilled charge hands; L for 
labourers, and the departmental letter repeated, as 
AA, for semi-skilled men promoted to rank as skilled 
men, with corresponding overtime allowances. Blocks 
of numbers are set aside for the various classes of 
labour in any department according to requirements, 
on the following plan:—-Under foremen A U 1 to 
AU9; skilled mechanics or promoted semi-skilled 
men or charge hands A, AA, or AO 10 to 89; 
apprentices A 90 to A 99. Further numbers, when 
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required, are taken from the next thousand e 

AU 1001 to 1009. For the semi-skilled or unskille} 
classes any block of numbers from 100 to 999 
1100 to 1999, &c., is taken, as necessary. ‘ 
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OVERTIME AUTHORITY. 
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OVERTIME AUTHORITY--FIG. 17. 

These forms are made out by the foreman in respect of any 
overtime proposed, mag a when the whole department is 
involved, for which the ment give instructions. When 
the authority is passed by the Works Superintendent it is sent to 
the Time Office, and if week-end working is concerned only time 
cards, corresponding to the names given, are issued. The Time 
Office indicates against the stampi on the time cards that the 
attendance is authorised. Size of form 8in. by 5in. A carbon 
copy is provided for the foreman’s reference. 


The time-card racks must, in consequence, carry 
both letters and numbers, and this is done by means 
of labels at the side of each time-card pocket. The 
labels can be readily exchanged. 

The Time Office has most important duties as 
regards attendance records, but as they have 
been considered in the article on ‘“ Works Medical 
Referee,’ further reference is not necessary here. 


XYZ SHELL WORKS. 
PAY QUERY CARD. 
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SEE OTHER SIDE. 





PAY QUERY CARD—FIG. 18. 


These cards are made out in respect of inquiries which the 
Time Office is unable to answer verbally at the time, and are 
then sent on to the Wages Office. The reply is entered on the 
back and the card returned for placing in the time-card rack 
under the check number of the employee concerned. Size ot 
card 7in. by 2}in., same as Time Card. 


In a works of any size the control of overtime 
working is not quite easy, as foremen cannot always 
observe who is working, and where more than one 
foreman is employed in the department, critical 
observation _in this connection is more uncertain 
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a—_— 
still. There a the further and more important 
point, that* as {the management is ultimately 


responsible for the extent of overtime worked, merely 
general instructions to the foremen are not usually 
sufficient precaution, particularly as to week-end 
working, which is so uneconomical in every sense 
that a most rigid control is essential. To meet 
these conditions an Overtime Authority, Fig. 17, has 
to be made out by the foremien and confirmed by the 
works superintendent before any overtime can be 
paid for. In the case of week-end working, the 
time card is not issued to the racks by the Time 
Office, except for those authorised to come in. 

Men who take their meal times out of the regular 
course are given meal passes—made up in two 
portions—one half authorising the Canteen to serve 
meals at exceptional hours and the other authorising 
the Gate House to allow the man to pass out. The 
gate pass has to be lodged at the Time Office on 
the man’s return. These authorities as to overtime 
and meal times are noted on the Time Cards by the 
Time Office, and when this is done the Wages Office 
accept the special stampings. A .good many en- 
quiries are made at the Time Office regarding pay 
matters, especially by new men, and where a complete 
reply cannot be given on the spot a Pay Query Card, 


Fig. 18, is used. Particulars are filled in by the Time 
Office and the card sent to the Wages Office. The 
Wages Office writes its reply on the back and 


returns the card to the Time Office, which places it 


in the man’s time card rack—the card being of 
suitable size for that purpose. This makes for 
smoothness of working and satisfaction to the 


employees without any fuss. 

Reference has already been made to the 
labour turnover, and this has been the 
the beginning. The number of employees, 
reaching: its maximum on. shell production, 
fallen somewhat with the partial change over to 
ordnance. At the present moment the number of 
men in the works, apart from all grades of salaried 
staff, is 2878, and their period of service works out 
aus follows : 


excessive 
from 
after 

has 


case 


Per cent. 


Three years and over 449) 

‘Two years and under throe oe 164 64 
One year and under two ‘ 536 

Six months and under one year |. Ue 14} 
Under six months 623 213 


While these figures compare favourably with 
those for the women given in the preceding article, 
they none the less indicate a good deal of movement. 
This is confirmed and emphasised by the numbers 
who have left or been written off the books during 


the last twelve months, as follows :— 

Own accord 608 
To join H.M. Force: es 132 
Continued absence 253 
Expiry of Notice 802 
Summary Dismissal 146 
Deceased ; 24 

Total 1965 


Reference was made in the first article to part of 
the procedure incidental to the discharge of employees, 
and while the Time Office is necessarily concerned, 
in this matter, the Wages Office is still more concerned 
and it will, therefore, be convenient to defer further 
discussion accordingly. 

Although throughout the present article only men 
employees have been referred to, the procedure 
generally in the case of women follows practically 
identical lines. 








ELECTRIC TRACTION ON THE CENTRAL 
ARGENTINE RAILWAY. 


No. III.® 


BRAKE EQUIPMENT 

THE service duty required the provision of a pump 
for each two-motor equipment capable of exhausting 
50 cubic feet of free air per minute. Under working 
conditions of joint and valve leakage this equipment 
produces a 20in. vacuum in the train system within 
22 seconds after complete destruction. The brake 
equipment is laid out to provide a braking force of 
105 per cent. and 95 per cent. of the tare weight of 
the motor and trailer coaches respectively. The two 
brake cylinders on each motor coach are 24in. dia- 
meter, and the capacity of each is augmented by a 
vacuum reservoir. In the four motor coaches space 
could not be reserved for the reservoirs beneath the 
underframe, so they were slung between the roof and 
ceiling in the centre vestibule. The operating gear 
consists of a partial rapid-acting valve, an emergency 
valve, and the driver's brake valve and controller. A 
Simplex gauge shows the pressure in the train pipe, 
and a vacuum horn is connected up to the system to 
take the place of the whistle or bell used for signalling 
purposes on steam lines. 


Motor Bociss. 


A view of a motor bogie is given in Fig. 18. The 
side frames are built up of gin. plate, reinforced ‘at the 
top by angles and at the bottom, between wheel 
centres, by channels. The headstocks are 10in. bulb 
angles, and the central cross member consists of two 





* No. Il. appeared October 25th. 








channels, 15in. deep, superposed on two 6in. channels, 
the latter forming a step or ledge, 44in. wide beneath 
the suspension springs of the motors. Diagonal 
stiffness is ensured by the insertion of upper, lower, 
and intermediate sets of horizontal gusset plates 
riveted to the central cross member and to the channel 
and angle bar stiffeners of the side frames. The con- 


The arrangement of brake rigging was adopted in 
order to ensure @ uniform force being exerted on all 
blocks, with pressures evenly distributed along each 
pin without any tendency to cross-bind or produce 
torsional stresses in the levers. The leverage of this 
rigging is 8 to 1. In order to¥provide automatic 
compensation for wear of the brake blocks, three sets 














Fig. 18—MOTOR BOGIE 


nection of the headstocks to the side frames is made 
through corner gussets and wrappers. The bolster is 
built of two 10in. channels with top and bottom cover 
plates 7/,,in. thick The bolster springs are of helical 
form with inner and outer coils 12in. diameter outside. 
The centre pivots and side bearings are of cast steel. 
The horns of the side frames are reinforced with plates 








Note-The ratchet is arranged to keep 
the pull rod stroke at a constant 
value of about 3, with 7"range of 


re 





Lower edge of laner Longitudinal 





Malleatle Cast /ron 


| of six coaches each were fitted with three different 
| types of slack adjuster—the Monarch, Hills’ and the 
| nut and ratchet type. The latter—see Fig. 19—-con- 
sists of a tubular nut fitted in the main pull rod, and 
rotated by a pawl and ratchet; the box which 
carries the pawl is formed with a segment of a toothed 
mitre wheel which gears with a similar portion earried 





Cast Steel with 
end drawn down 
& machined. 


Malleable Cast iron’ 






Ratchet & Paw! removed 
to shew gear below. 








——_ The gear will also 
allow the piston to make a 
full stroke in the cylinder 
if the ratchet is put out of 




















action. The perts are shewn in the 
position de toa pull rod stroke of 
4 with adjusting screw Fully extended. 
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Fig. 19—-TYPICAL ARRANGEMENT OF 


fin. thick applied externally ; the hornblocks are of 
cast steel and are fitted with gun-metal wearing strips 
extending over the face and edges. The axle-boxes 
are of cast steel fitted with gun-metal bearings lined 
with white metal“and:with malleable iron centre- 
bearing keys.:+ Each box is cast with a wing bracket 
at one side to take the end of the collector shoe beam. 

















Fig. 20-—COLLECTOR SHOE 


The bearing springs are of the laminated type with 
solid eyes; the hangers are fitted with auxiliary 
india-rubber springs of the oval concentric type. 

The brake heads are of cast steel each fitted with 
@ cast iron shoe, which is secured in place by a tapered 
key of the standard form, with the addition of a tail 
piece extended downwards so as to be readily acces- 
sible from the car shed pits 


Swain Sc. 


NUT AND RATCHET SLACK ADJUSTER 


on a vertical stud attached to the crosshead at the 
end of the pull-rod. The periphery of the second 
mitre wheel is anchored to the underframe by means 
of pitch chains, which thus cause it to rotate in response 
to the travel of the pull-rod. The range of the gear 
is sufficient to allow the brake piston to make a full 
stroke when operating through a badly adjusted brake 
rigging, and thus to gather the slack till the normal 
condition is reached. When the brake is released, 
the pawl will cause a partial rotation of the nut when- 
ever the working stroke is sufficient to turn the mitre 
gears through an angle of 60 deg. 

The collector gear consists of an under-running shoe 
—see Figs. 20 and 21—which makes contact with the 
under surface of a channel shaped conductor rail. The 
shoe casting is carried on an oak beam fixed to lugs on 
the axle-boxes. The collecting skate has two motions— 
(a) an up and down movement to follow the level of 
the conductor rail; this is controlled by helical 
springs on a horizontal axle passing through the 
block to which the skate is bolted; (6b) a sideways 
movement to allow for the end play of the axle-boxes 
and want of alignment of the rail; this is controlled 
by leaf springs bearing on the suspension links of the 
skate. 

The difference in the heights of the top of the skate 
in its extreme positions is 24in.; its horizontal move- 
ment is 3in. The average upward pressure of the 
skate is 28lb. ‘The shoe body and suspension links— 
Fig. 21, are of cast steel, machined to gauge. The 
skate is of cast iron and is designed to break when it 
strikes an obstacle. If desired. the skate can be locked 
down in such a position that it clears the conductor 
rail altogether, thus enabling the equipment of a 
coach to be isolated. Skates run about 130,000 miles 
before becoming worn out. 


ELEctRIcAL EQuIPMENT OF TRAINS. 


The average distance between stations on the 
Tigre—Victoria—route 14 miles. The present 
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timing of electric trains, which stop at all intermediate 
stations, is forty-seven minutes. This gives a 
scheduled speed of 224 miles per hour, which can be 

































































reduction of 70:22. The clearance between the 
lowest point of the east iron gear case and rail level 


is 4}in. The suspension bearings on the axle are 
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Fig. 21—GENERAL ARRANGEMENT OF COLLECTOR SHOE 


increased to 25 miles per hour when desired, without 
overloading the equipment. As the average length 
of run is comparatively great, and as there are no 


~-— - — - — |; 





fitted with gun-metal linings, the length of axle between 
bearings being protected by a housing to exclude dust. 
The armature bearings are gun-metal lined with 
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The following table gives details of the rolling 
stock :— 
Details of Rolling Stock-——Gauge of Rails 5/t. Gin, 


Motor 
coach. 
65ft, 3in. 


Trailer 
coach 
- 65ft. 3in. 


Coaches. 
Length over buffers 


“ headstocks 6lft. lin. .. 61ft. llin 
ns body.. .. 63ft. 3in, . 63ft. 3in, 
External width of body .. 10ft. 3in. .. 10ft. 44in 
Height from rail to centre of buffer 3ft. 5in. . 3ft. Sin, | 
Height from rail to top of roof 13ft. 2fin. .. 128ft. 2tin, 
Height from rail to floor .. 4ft. 2hin. . + 48. lBin,: 
ae floor to ceiling.. ..  8ft. 7Zin. —.. 8ft. Thin, 
Distance between centres of bogies 40ft. . 40ft. Gin 
Number of first-class passengers ; 
seated .. wa ee ee ee eS . 68 
Number of second-class passengers 
ee eer . 6 


Bogies. Motor coach. Trailer coach, 
Motor bogie. ‘Trailing bogie. 
Wheelbase of 
bogie 9ft. Gin. Sft. Gin. Sit. Gin 
Diameter of 
wheels .. .. 3ft. 6in. 3ft. 3in. Sit. 3in. 
Diameter of axle 
at centre os * es fitin. fin. 
Size of journal... 10in. by 34in. 94in. by 44in. sft by 44in, 
Distance between 
centres of jour- 
nals --, Ht. Gin. 7ft. 3in. 7ft. Sin. 
Width over side 
frames -. 6ft. 10din. 6ft. Yin. 6ft. Yin. 
Length over 
headstocks 14ft. Sin. 13ft. 9in. 13ft. Sin 
Weight of Rolling Stock—Empty. 
Two motor Fourmotor Trailer 


coach, coach, coach 


Coach body, under- 


frame and bogies .. 39.0 tons 40.5 tons 33.2 tons 
5 P 


Electrical equipment.. 11.5 ,, 20.5 me 
Total weight 50.5 ,, a 34.5 ,, 
Weight per passenger 
seat .. cae 0.74 ton 0.84 ton 0.48 ton 


Norr.—The design of the trailer cars has been slightly 


modified in the case of subsequent deliveries, the spacing of the 
body partitions and the detail of the bogie having been made 
similar to those of the motor coaches. 
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severe gradients on the line, it was not necessary to 
utilise the whole of the weight of the motor coaches 
for adhesion by gearing a motor to each axle. 
Consequently, a two-motor equipment was adopted, 
each motor dealing with a load of about 45 tons. 
With the width between wheels available on the 
broad gauge—5ft. 6in.—it was possible to design a 
motor—see Figs. 22 and 23—of ample capacity 
without interfering with the normal proportions of 
its various parts. In addition to the stopping service, 
the trains are also required to make express or semi- 
express runs, stopping only at one or two intermediate 
stations and performing the journey at a scheduled 
speed of 374 miles per hour. This condition is 
provided for by reducing the excitation of the main 
fields by 50 per cent. in one step. Details of the 
electrical equipment of the coaches are as follows :— 
The type of motor employed is the G.E. 235. It has 
an output of 250 H.P. on a one-hour rating with a rise 
of 75 deg. Cent. The voltage across the motor is 800. 
The overall length of motor is 5ft. 0}in.; the diameter 
of armature 20in.; the core length, 17}in.; while the 
diameter and length of the commutator are 17}in. 
and 7%in. respectively; the weight of the motor, 
including gears and gear case, is 8430 lb.; the armature 

bearing at the pinion end measures 5in. by 11#in., | 
andgat the commutator end 4}in. by 8{in.; the | 
gearing pinion has twenty-two teeth, 2}in. diametral | 
pitch. -.It is of forged steel, oil tempered. The gear 

wheel has seventy teeth, with a width of face of 

5jin. It has a cast steel hub with an oil tempered | 
forged steel rim shrunk on. The wheel diameter is | 
3ft. 6in. 

The two motors mounted on each motor bogie are 
arranged for nose suspension from the bogie transom, 
the suspension nose being cushioned by springs against 
both upward and downward movement. They drive 
the axles through single pinions and gears with a gear 





Fig. 22—-SECTIONS OF MOTOR 


white metal. Both sets of bearings are lubricated 


with oil and waste. 


Swain SA 


ing the interior of the easing is made inthe form of a 
The motor carcase is a single |! rectangular opening of 160 square inches at the pinion 

















Fig. 23-250 HORSE-POWER MOTOR 


steel casting with machined seats for the four main | end arranged to take a flexible duct communicating 


| and four commutating poles. Provision for ventilat- | with the interior of the coach, through which the air 
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can be drawn if it be found that there is too much 
dust in the air taken direct from beneath the coach. 
The air entering this opening passes to the commutator 
end between the fields and over the surface of the 
armature; it then returns through ducts in the core, 
and is expelled through openings in the upper part of 
the end shield by a fan fixed on the armature shaft. 
All other openings in the carcase are fitted with water- 
tight covers. 

The armature core stampings are mounted direct 
on the shaft, and can be kept solidly together when 
being pressed off by bolts passed through some of the 
ventilation ducts. The armature coils are made up 
of flat strips insulated from each other with mica, 
bound together with tape, and insulated from the 




















Fig. 24—-CONTACTOR INTERLOCKS 


core with pressed mica. 
strip, the main coils being wound on the flat and the 
commutating coils on edge. 

The two brush holders each carry four carbon 
brushes, the pressure on which is adjusted to 4} Ib. 
Each holder is carried off two porcelain insulators, the 
stud insulation being mica. 

The motors are built and insulated for a working 
pressure of 800 volts, and the control system provides 
for operating with two motors in series, in parallel 
with full field and in parallel with tapped field. The 
contro! at starting is automatic, the rate of cutting ovt 
the series resistance being determined by a “‘ notching” 
relay which allows the contactors to close in the proper 








The field coils are of copper | 





make the combinations required for the successive 
control steps are mounted on spindles at the back of, 
and are operated by, the contactor arms. The main 
resistances are cast iron grids insulated with mica, and 
mounted in frames carried from the underframe 
members by insulated bolts and bobbins. The main 
circuit breaker, which can be set or tripped from the 
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Fig. 26—CONDUCTOR RAIL WITH PROTECTION 


Swain Sc. 


driver’s cab, and the reversers are mounted in water- 
tight sheet steel boxes. All the cables beneath the 
coaches are carried in solid drawn steel conduit, 
screwed into the cases containing the apparatus ; 
where breaks are required in the cable junction boxes 
are provided. The conduit was erected in this 





country and shipped in position on the underframe, 





single-acting two-cylinder machine, coupled to the 
motor through a helical spring coupling. It is geared 
down 4:1 by a chain inside the pump casing. The 
motor is of 34 horse-power capacity, series wound. 
A series resistance, which can be short-circuited. 
permits it to be run at two speeds, one approximately 
double the other. Normally the motor is run at 
half speed to maintain the vacuum against leaks and 
the use of the vacuum horn. When the driver’s brake 
handle is put into the “ release”’ position, the brake 
controller cuts out the resistance and the motor runs 
at full speed till the required vacuum is obtained, 
whereupon the brake handle is put to the “running”’ 
position, thus inserting the resistance again into the 
circuit. There are four positions of the driver’s brake 
handle :—{1) Neutral position : motor stopped, train 
and pump pipes not connected together ; (2) release 
position: motor running full speed, train and pump 
pipes connected through full gate in driver’s valve ; 
(3) running position: motor running half speed, 
train and pump pipes connected through half gate in 
driver’s valve; (4) application position: motor 
running half speed ; train pipe full open to atmos- 
phere, pump and pipe blanked off. 

The “‘ dead man” device on the controller consists 
of a pilot valve operated by a knob on the main 
handle. When the knob is released, this valve admits 
air to the emergency valve,which is thus actuated and 
opens the train pipe to atmosphere, blanking off the 
pump pipe. 

Car SHEDs. 

For the reception of the electric rolling stock the 
company built a new car shed at Victoria. This shed 
is 230 vards long and contains 10 tracks. The rails 
are raised from the floor on longitudinal concrete 














Fig. 27—CONDUCTOR RAIL RAMP 


the cables being pulled in during the re-erection of 
the coaches in Buenos Aires. 

The leads which run from end to end of the train 
are three in number :—(a) The train line, a single core 
cable ; (b) the pump line, a twin core cable, one core 
being the full speed and the other the half-speed lead 
for the pump motor: (c) the control line, a bundle of 
seven cables coupling up controllers, circuit. breakers, 














Fig. 25—INTERIOR OF VICTORIA 


order as the main current falls to a predetermined | &c. 
The main contactors are wound to operate | and terminate in sockets attached to the headstock. 


with any line voltage from 486 to 850. They are 15in | Connection between coaches is made by removable 


value. 


number, and are mounted in a sheet steel box with 
the front covers, hinged to swing open in case of 
heavy arcing. The interlocks—see Fig. 24—which 











CAR SHED 


These leads bifurcate at the end of each"coach, 


jumpers and plugs. 





The vacuum pump and motor are mounted in a 
framework slung to the underframe. The pump is a 


supports—see Fig. 25—so that the equipment under- 
neath the coaches is easily got at. Power for moving 
the coaches in the shed is supplied from overhead 
trolley wires carrying little carriages from which 
hang cables that can be plugged into the train line 
sockets on the coaches. An existing shed was adapted 
as @ repair shop by raising the roof and installing 
20-ton travelling cranes. 

The routine maintenance of the stock consists of a 
nightly inspection and a shed day once a fortnight. 
It is intended to give a heavy overhaul when cars come 
in for wheel turning, which will be for the motor 
coaches after running 60,000 to 80,000 miles, and for 
the trailer coaches after 160,000 miles. The shed and 
repair shop staff consists of two shifts each of 31 men, 
with 7 other men employed in the shops during the 
day only, and three rolling stock examiners who are 
stationed at Retiro. 

EvecrricaL EQUIPMENT OF TRACK. 

The electrical equipment of the track comprised 
the bonding of the track rails ; the erection, bonding 
and protection of the conductor rails ; the laying of 
interconnecting cables across gaps in the conductor 
rail ; and the provision of switchgear for dividing up 
the track into short electrical sections. The con- 
ductor rail is of the North-Eastern Steel Company’s 
high conductivity steel, weighing 86 lb. per yard, and 
being in 33-foot lengths. Its composition is as follows: 
Carbon, 0.03 per cent. ; silicon, nil; sulphur, 0.05 per 
cent. ; phosphorus, 0.06 per cent.; manganese, 0.36 
per cent., and its electrical resistance is 6.7 times that 
of copper of equal volume. The ramps are of Shaw's 
cast steel. The insulators are Doulton’s single shed 
round porcelain type, and the caps and clips are of 
malleable cast iron. The bonds are of the British 
Insulated and Helsby Cable Company’s solid head 
and pin types. The track bonds are of the ribbon type, 
13}in. long, and of 0.166 square inch area; the 
conductor rail bonds of the ribbon type, 6fin. long, 
and 0.166 square inch area; the cross bonds, 
19/0.106in. stranded, 24in. 82in. and 123in. long and 
0.166 square inch area ; and the cable terminal bonds 
169/0.0435in. stranded, 18in. long, and 0.25 square 
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inch area. The bond tester employed is of the 
Evershed and Vignoles type. For “A” type 
anchorages, British Insulated and Helsby Cable 
Company’s composition insulators with shackles, 
plates and clamps are used. The sectioning gear is of 
the British Thomson-Houston Company’s 800-volt 
remote operated type. 
ScnDRY WoRKs. 

In connection with the electrification scheme, 
&@ number of works were carried out which represent 
important betterment of the track. Thus the whole 
of the route has been fenced with wire netting. Ona 


to provide a top cover or to adopt the American type 
of under-running rail on account of the limited space 
available between the structure and load gauges. 
The form of rail shown in Fig. 26 was ultimately 
selected as occupying the minimum space consistent 
with proper clearance and as permitting of a very 
complete insulating covering. The rail was rolled 
without difficulty in high conductivity steel, and can 
be handled without any tendency to distortion. To 
save space in shipping, two rails were nested together, 
oak distance pieces being put between them and bolts 
being passed through the fishbolt holes. Before 
‘leaving the works the rails were dipped hot~in 











Fig. 23—-BRIDGE RAIL AT CONDUCTOR-RAIL GAP 


length of about a mile near Tigre, which was frequently 
flooded, the track has been raised above flood level. 
There are seventy-five level crossings on the route, and 
in order to prevent people and animals from straying 
on the line at these places special “cattle guards ”’ 
were installed. A cattle guard consists of a trench 
dug across the tracks parallel to the road with brick 
retaining walls and concrete invert. The depth varies, 
the standard being about 7ft.; the width is 6ft. 6in. 
The track rails are carried across on wooden beams 
having the upper corners chamfered off to reduce the 
foothold. The fences are carried up to the trench 
and a footway with a locked gate is provided for the 
use of the maintenance gangs. Other incidental 
improvements were the provision under every rail of 
four sleepers of extra length to carry the insulators, 
and the installation of new track fish-plates. 
Track BONDING. 

The track rails are used throughout for the return 
circuit of the traction current; they weigh 85 lb. 
per yard, and are part 40ft. and part 33ft. long. The 
joints were bonded with two copper bonds of the 
ribbon type, with solid heads giving a total cross- 
section of 4 square inch of copper and making the 
ratio of conductivities of 6ft. of rail, including and 
excluding a bonded joint about 3 to 5. To reduce 
the risk of loss by theft, the bonds are fixed under the 
fish-plates. This involved the provision of new 
fish-plates with sufficient clearance for the bond 
between the plate and the web of the rail. The bond 
holes were drilled with ratchet drills without inter- 
fering with the traffic and the bonds were fixed by 
hand-operated screw compressors. A few pin type 
stranded bonds were used at manganese steel special 
work, e.g., crossings, the bond holes being drilled at 
the makers’ works and painted with spirit varnish to 
prevent rusting. The two rails of each track are cross 
connected every 100 yards with stranded copper bonds 
carried in wooden troughs fixed to the sleepers. 
Adjacent tracks are cross bonded every 100 yards. 

In the Retiro terminus the rails are used for track- 
circuiting with alternating current. To permit of 
using the same rails as a path for the traction current 
impedance bonds are placed at the ends of the track- 
circuiting sections, these bonds consisting of heavy 
choke coils contained in oil filled cast iron cases 
which are placed between the sleepers. Where 
crossings occur, only one rail of each track is used for 
the traction current. 

The routine maintenance of the bonding consists of 
the removal of the fish-plates and an examination for 
broken strands. This work is organised to extend 
over twelve months. In addition, resistance measure- 
ments of the joints are taken every six months by 
means of an Evershed and Vignoles bond tester. 


THe ConpuctTor Ratu. 


Trespassing on the railway tracks is much more 
prevalent in the Argentine than in this country, so 
any form of conductor rail adopted must be parti- 
cularly wel) protected from the risk of people touching 
it. It was felt that the common form of flat-bottomed 


bitumastic solution to prevent rusting; when the 
service started up a special skate with scraping edges 
was fixed to the collector shoe gear on a coach which 
was hauled up and down by a steam locomotive till 
the contact surface of the rail was clean; hand 
scrapers were also used. 

The fish-plates are single and applied to the back 
of the rail, the bolt heads being countersunk in the 
web to leave a free passage for the toe of the skate 
Two bonds with solid plug heads are fixed under the 
fish-plate giving a cross-section of .33 square inches 
of copper at each joint. Where gaps occur the rails 
finish off with cast steel ramps 5ft. long, shaped to 
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cemented into porcelain insulators, which stand on 
the ends of specially long sleepers and are fixed to 
them by malleable iron clips. The sleepers are of 
Argentine hardwoods, which are very difficult to dril] 
and cut. They are not finished very square, and in 
order to provide a flat soft bearing and to allow for 
the running rail sinking into the sleepers, packing 
pieces are placed below the insulators, consisting of 
creosoted pine boards }in. and jin. thick. The 
insulation of the rail is very good, the usual weekly 
figure for leakage from the 50 miles erected being 
between 1.0 and 1.5 ampéres. 

To prevent creepage, every length of conductor 
rail is anchored, and no length exceeds half a milo. 
The anchors are of three types :—(a) Insulated links 
attached to a plate either fixed in a block of concrete 
or fastened down to a sleeper ; these are used on lo ig 
lengths of rai] ; (6) clips on the foot of the rail which 
bear against the cap of a special insulator ; these ii: 
used on lengths of rail up to 700 yards; (c¢) clips on 
the rail which engage the lug on a standard insulator ; 
these are used for anchoring one or two rail lengths 

Where the rail is cut to leave room for expansi:, 
say, } mile from an anchor—a short length of rai! |, 
mounted behind the gap and bonded to the main 
rails with stranded bonds—see Fig. 28. 


Track CABLES AND TRACK SECTIONING. 


When a conductor rail continuity cable crosses 
under the track it is carried in a cast iron trough 
bolted to an old sleeper. At cattle guards the cables 
are carried in iron troughs supported by old rails. 

All positive cables finish in terminal pillars con- 
sisting of cast iron bends into which a fibre sleeve is 
slipped, the cable being threaded through and the 
core being sweated into a gun-metal cap resting on a 
porcelain insulator fitted into the top of the bend. 
The cap has bolted to it a terminal plate with sockets 
for stranded bonds which make connection with the 
conductor rail. The cap and terminal are surrounded 
by @ potware cover which prevents a person walking 
past from coming accidentally in contact with live 
metal. 

The conductor rail is so divided into sections by 
switches mounted in signal cabins that the signalmen 
can quickly isolate any faulty section, leaving the 
rest of the system unaffected. The sections are also 
so arranged that in case of, say, a derailment at one 
place, any route which would be available for self- 
propelled trains is also available for the electric 
trains. Provision is made for paralleling the “‘ up” 
and ‘‘ down” conductor rails in order to make full 
use of their combined conductivity. A schematic lay- 
out of the sectioning system is shown in Fig. 29. The 
sectioning switches are normally of the 1000-ampére 
quick-break knife type ; interconnecting switches and 









those feeding the tracks in Retiro terminus are 
automatic circuit breakers. Emergency switches are 
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Fig. 29—-CONDUCTOR-RAIL 


guide the skate into position without jarring—see 
Fig. 27. 

The rails and ramps are covered with a protection 
of creosoted wood boards built up in the shops and 
fixed in position on the ground by hammering over 
the ends of steel strips to embrace the edges of the 
top table and foot of the rail. The protection has 
proved very efficient, no case of fatal injury from 
shock having occurred up to date, though barefooted 
boys have been seen to run about over the rail, and 
men have used it as a barrow plank. 





rail with side boards attached to it was too exposed 
on the top to be safely used, and it was not possible 








The rail is carried on malleable iron castings 
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SECTIONING DIAGRAM 


provided at the crossovers at wayside stations to 
allow of trains discharging passengers and setting back 
to the other line when a fault occurs beyond the plat- 
form in a section containing several stations. Sidings 
and the platform lines at Retiro are controlled by 
switches mounted in cast iron boxes with a danger 
signal showing when the switch is closed. 
TRACK MAINTENANCE. 
A complete outfit of insulated tools is provided to 


permit the maintenance gangs to change insulators 
and pack sleepers without having to make the con- 
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ductor rail dead. The list includes :—Rubber gloves, 
rubber mats, augers, spanners and spades insulated 
with,rubber#tube, wooden covers to go over the 
conductor rails when the protection is removed, and 
earthing bars for connecting the third rail to the track 


ail. 

. Tho electrical equipment of the track is maintained 
by seven gangs of five men each. One of these men 
is the charge hand and another is an examiner, who 
goes over his section every day and reports matters 
requiring attention. 


OPERATION. 


In the first twelve months the mileages run were :— 
Motor coach miles, 1,782,000; trailer coach miles, 
1,353,000. The total numbers of times the supply to 
the conductor rail was interrupted were :—Under one 
minute, 66; over one minute, 42. The total number 
of trains run was 41,706, and the total amount by 
which ail trains were late arriving at the termini was 
817 minutes. The percentage of trains arriving 
late was 0.213, of which 0.129 per cent. were over 
five minutes late. These figures include delays to 
trains caused by late running of other trains. As 
may be judged from these figures, the initial difficulties 
and maintenance troubles have been few and of 
minor importance, and the whole system is giving 
results commensurate with the care devoted to the 
design, manufacture, and erection of the plant. 








BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 


No. VII.* 
THE RAILWAYMEN’S WAR BONUS. 


[r was shown in our last article that the war wages 
or bonus of the railway servants was costing about 
£56,000,000 a year. Considering that in the record 
year of 1913, the amount divided by the companies 
of England, Wales and Scotland, in the way of 
dividends was about £35,000,000, it would seem likely 
that the question as to how the increased amount of 
post-war wages that shall be paid, when the sum has 
been agreed to by all the parties concerned, will be 
the most important of all the problems that will arise 
before the present control of the railways by the State 
shall cease. In view of the importance of this aspect 
of the subject of British railways under war conditions, 
it would seem desirable, whilst we are considering the 
financial side of the control, to have upon record some 
particulars of the development of the railwaymen’s 
war wages question. 

Had there been no war, it is probable that the 
companies, ere this, would have been paying more 
wages to their staff. At the time hostilities broke 
out meetings were taking place between a committee of 
railway general managers and representatives of the 
men as to a revised conciliation scheme, as the existing 
arrangements were to expire at the end of three years 
from November 6th, 1911. On October Ist, 1914, a 
meeting between the parties agreed, however. that 
the scheme should remain in force until after the war. 
The proposed new plan continued to be discussed. It 
was agreed to early in 1916 and was submitted to a 
special general meeting of the National Union of 
Railwaymen for approval, but on March 31st, 1916, 
was rejected by the men. 

Assuming that there had been no war, and also 
that the new scheme had gone through, it is safe to 
say that the men would have at once received an 
advance in wages. This conclusion would appear to 
receive confirmation by the fact that when the first 
bonus was granted in February, 1915, the companies 
agreed to pay 25 per cent. of the amount. Although 
it means repeating some of the facts mentioned in our 
last article, it is desirable again to mention that in 
all subsequent advances in war bonuses and war 
wages the State paid the whole amount of such 
increases, and, at the present time, all that the 
companies pay, out of the amount handed them by 
the Government, is 25 per cent. of the first bonus— 
roughly put down as 74d. per head per week. 

The first meeting between representatives of the 
companies and of the men took place on February 3rd, 
1915. For some weeks prior to this date there had 
been considerable discontent among the working 
classes as to the higher cost of living. In view of the 
events of the last two months, it will be of interest to 
hear that during the time the discussions were in 
progress, Mr. J. H. Thomas spoke at a meeting of 
railwaymen at Leicester. On that occasion—the 
date was February 7th—the right hon. gentleman 
said: “ Wesuggested that a deputation, as representing 
the railway general managers, and a deputation 
representing us, should meet for discussion. We 
have held two meetings—frank, free, and unfettered. 
The general managers not only received us in a 
courteous, fair and honourable spirit, but they 
discussed with us fully, recognising that there is a 
claim for the railwaymen which has got to be met. 
Our negotiations are still proceeding. We shall be 
meeting again in a few days . . . There are those who 
say that it is your duty immediately to threaten to 
strike. Let me make myself perfectly clear and, 

speaking as one of you, I say, with all the solemnity 
of my nature, that any man who advises the railway 
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workers to strike at this time is not only guilty of a 
crime, but he is rendering you the greatest disservice 
it is possible to render. A strike of railwaymen at 
this stage would not be a strike against the companies ; 
it would be a strike against the Nation.” 

On February 13th, it was agreed that all men rated 
at 30s. or less per week should receive a bonus of 3s. 
per week, and all rated at over 30s. a bonus of 2s. per 
week. The terms of settlement included a condition 
that the arrangement should remain in force during 
the continuance of the then agreement between the 
Government and the railway companies, and should 
be subject to a review at the end of three months. 
It was agreed further that whenever the Government 
gave notice to determine that agreement, the railway 
companies would give not less than two weeks’ 
notice to the railwaymen’s trades unions to terminate 
the arrangement then arrived at. Later, similar 
bonuses were given to the shopmen. 

Under the terms of the agreement, the award came 
under review at the end of three months, but the 
only change made was, as from June 11th, 1915, that 
youths under eighteen years of age were paid a bonus 
of ls. 6d. per week. A further review three months 
later lead to an agreement on October 16th, that all 
men, irrespective of their rates of pay, should be paid 
a bonus of 5s. per week, and all youths under eighteen 
years of age one of 2s. 6d. per week. This agreement 
was important in that, instead of allowing for a 
further review, it provided that it was to remain in 
force until notice should have been received by the 
railway companies from the Government determining 
the present control, and thereafter to be subject to 
determination on one month’s notice on either side. 
The two unions, moreover, undertook that during 
the pendency of the new agreement they would not 
present to the railway companies any fresh demands 
for increased bonus or wages, or general alterations in 
conditions of service, and that they would not give 
countenance or support either to a demand on the 
part of any of their members to re-open the settlement 
then made, or to any strike that might be entered upon 
in furtherance of such demand. 

This agreement, we would repeat, was made on 
October 16th, 1915, and was intended to be final. 
The following summer, however, saw an agitation for 
a further increase, and in their endeavours to justify 
breaking their pledge, the men placed the blame on 
the Government for not having put a control on prices. 
Thus, at a special meeting of the Executive Committee 
of the National Union of Railwaymen on August 2nd, 
1916, a resolution was passed expressing regret that 
upon @ matter so vital to the interest of a large section 
of the working classes as the subject of the control 
of prices, the Prime Minister was unable to accede to 
their request for an interview ; that the Government 
must take the responsibility for any demand that the 
Union might make upon the companies, and that the 
companies be asked to give an increase of 10s. per 
week for the whole of the members on the following 
grounds :—(1) That the duration of the war had 
extended beyond the period contemplated by the 
contracting parties to the then agreement, and 
(2) that the cost of commodities had risen in a higher 
proportion than was balanced by the present 
earnings of the members. 

In view of the fact that this was encouraging a 
breach of a definite agreement, it should be put upon 
record, as the matter is one of importance, that 
Mr. Thomas said at Portsmouth on August 13th, 
that the clause in the agreement as to no further 
demands being made was fully understood and 
accepted by the representatives of the men; but, he 
observed, when it was pointed out by the men at 
the meeting with the companies that the agreement, 
as worded, practically bound their hands to something 
that might go on for years, the general managers 
replied to the effect that they were business men and 
men of common sense, and that if the war went on 
indefinitely and circumstances arose that necessitated 
the re-opening of the whole question, the managers 
would recognise that the conditions had changed. 
That Mr. Thomas had grounds for this statement was 
seen in the sequel. It was arrived at on October 20th, 
when it was agreed that the men should have 10s 
instead of 5s. per week, and that youths should have 
5s. instead of 2s. 6d. These amounts were increased 
still further on April 4th, 1917, when the 10s. was 
converted into 15s., and the 5s. into 7s. 6d. Moreover, 
it was arranged that an additional 10d. was to be paid 
to all men who had to work on Sundays. 

In July, 1917, further applications were made which 
led to certain events, which may still be in the 
memory of most of us—the threatened strike of the 
members of the enginemen’s society in August, 1917. 
The two unions made separate applications on this 
occasion. The National Union, which may be said 
to represent the rank and file, asked that a further 
10s. per week be paid, and that the bonus be converted 
into wages. The enginemen’s society—the Associated 
Society of Locomotive Engineers and Firemen—asked 
for a complete revision of, and large improvements in, 
the service conditions of the drivers and firemen. 
The representatives of the Railway Executive Com- 
mittee were able to agree with the former, and on 
August 8th, 1917, it was determined that the war 
bonus of 15s. per week was to be converted into wages. 
and thereby increase any amount payable for 
Sunday duty and overtime. The agreement on that 
occasion was noteworthy, in that it provided, not 
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only that it should remain in force during the war, 
and thereafter be subject to three months’ notice in 
writing on either side, but that “ if at any time after 
the expiration of three jonths from the date hereof 
there shall be a substantial change in the abnormal 
conditions now prevailing, it shall be open to either 
side to demand a revision of the additional wages set 
out above, and the said wages shall be revised accord- 
ing to any agreement come to.” 

The Associated Society would not accept these 
terms ; it was bent on obtaining an eight hours’ day. 
The situation became so serious that Sir Albert 
Stanley, the President of the Board of Trade, thought 
it necessary to make a statement in the House on the 
matter on August 17th, and on the following day the 
dispute was “ proclaimed ” under the Munitions of 
War Act, 1915. The evening of the same day— 
August 18th—saw an official statement which 
announced that the President had seen representatives 
of the men and had repeated to them a promise he had 
made to them the previous day, viz., that the Govern- 
ment control over the railways would continue for a 
period after the war, and that immediately on the 
cessation of hostilities, the men’s demands for a 
shorter working day could be put forward, and the 
Government would give them their sympathetic 
consideration. On the following Tuesday evening, 
August 21st, it was announced that a settlemenf had 
been arrived at. No particulars were given; only a 
copy of a letter written by Sir Albert Stanley to thle 
Associated Society, confirming, in writing, what he 
had said during the pievious days. There was, 
however, this modification: the letter said that the 
opportunity for bringing forward the men’s claims 
was to be afforded within one month of the cessation 
of hostilities. As the present article is intended to 
be a mere record of facts, perhaps it would be unfair 
to comment on the sudden change in the attitude 
of the men, which was apparently brought about by 
the substitution of “ within a month” for “ imme- 
diately,’ and the promise being put in writing. 

The actual events that succeeded the end of the 
dispute are not publicly known, but it is reasonable to 
assume that the representatives of the men returned 
to the Railway Executive Committee, but got no 
satisfaction there. The men thon took the question 
to the Committee on Production, asking not only for 
an increase in pay, but for a complete revision of 
service conditions. The Committee met during the 
second week in November, and decided that its 
powers did not extend to the latter point, but on the 
former it made an award of an advance of 5s. to all 
men and 2s. 6d. to youths under eighteen years of age. 
The award was’ dated November 19th, 1917, and the 
advance was to date from the beginning of the first 
full pay in December. 

One sequel to this dispute was that the proceedings 
had taken so long to settle that the three months 
referred to in the agreement of August 8th with the 
National Union had elapsed, and the companies were 
being again approached for a further advance. The 
enginemen had, however, done better than therank and 
file, as the latter had only had the war bonus converted 
into wages, whilst the former had gained an increase 
of 5s., and also had the bonus converted into wages. 
The National Union. on this occasion, asked for 10s., 
but the company would not agree to give more than 5s. 
Eventually the matter was compromised on November 
29th by an advance of 6s. The agreement on this 
occasion was to be in operation until March 31st, 1918, 
and to be subject then to revision only if the Board of 
Trade statistics showed a considerable alteration in 
the cost of living. As the 6s. given to the National 
Union men gave them 2ls., as ayainst 20s. for the 
enginemen, the latter were given an extra ls. 

On this occasion the Railway Executive Committee 
considered it advisable to issue a@ public intimation 
that in these matters it was representing and acting 
for the Government, and not for the railway com- 
panies. 

About the same time the bonus of 12} per cent. 
and of 7} per cent. was granted to certain workpeople 
engaged on munition work, and on January 25th of 
the present year, the Committee on Production 
heard an application as to whether men engaged in 
the construction, maintenance and repair of lJoco- 
motives, carriages and wagons did not come within 
the terms of the Order, and a decision in the affirma- 
tive was given. This ruling had a bearing on the | 
war wages question when March 31st approached, and 
on the men making an application for a further 
increase, an advance of 4s. was given to them, bringing 
their wages up to 25s. as from April 25th—the date 
of the agreement—of 2s. to youths under eighteen 
years of age, and, generally, to females over eighteen 
years of age and of Is. to females under eighteen years 
of age. 

circumstances that are fairly well known, the 
men made an application in September for a further 
10s. After several meetings, the National Union 
accepted on September 19th a further 5s. for all men 
and women over eighteen years of age, and of 2s. 6d. 
to all youths and girls under eighteen, and on the 
following day the Associated Society also accepted 
these terms ; these advances to date from August 5th. 
Part of the settlement was an agreement that a 
committee should be appointed whose duty it would be 
to ascertain the exact increase in the cost of food- 
stuffs, the datum line being August 5th last, when the 





increase over July, 1914, was 110 per cent., and the 
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STANDARD AMERICAN LOCOMOTIVES 
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relationship to be the war wages of 30s. The function 
of this committee, on"agreeing as to the basis, was to 
arrange for further increases to be automatically 
applied without any new movement or application 
being made. As will be remembered, some of the 
members, about 1 per cent., would not accept the 
terms agreed to by their leaders, and came out on 
strike on Monday, the 24th. Firm action by the 
Government—supported, no doubt, by the determina- 
tion of the companies to see the matter through— 
discouraged the men, and the strike had collapsed by 
Friday, the 27th. 

Since then the Committee on Production has made 
two further awards as to shopmen. Time-workers 
were receiving a war wage of 20s. per week, and the 
12} per cent.; they are to receive an advance of 
3s. 6d. Piece- workers, who now receive the 73 per 
cent., are to receive 3s. 6d. per week over and above 
their earnings on the present basis. The other award 
relates to women and youths in shops. Women over 
eighteen are to have 5s., those under eighteen to have 
2s. 6d., youths eighteen to twenty-one years to have 
4s. per week. and boys under eighteen to have 2s. 
per week. 








THE RAILWAY COLLISION AT ABERDEEN. 





THE accompanying sketch will assist in understanding 
how the collision of June 15th last, at Aberdeen Joint 
Station, in which a boy passenger was killed, occurred. 
There were two signalmen on duty in the Denburn South 
signal-box ; one, Blair, took the levers at the south end of 
the locking frame and the west line block instruments, 
whilst the other, Forbes, took the north end and the main 
line block instruments. A third signalman was employed, 
but he was at his tea, and there was a train booking lad. 

A fish train had been sent from No. 7 platform line into 
Clayhills sidings, which had necessitated the use of No. 121 
facing points and No. 120 trailing points—the latter are, 





ment necessitated the lowering of No. 23 intermediate 
home signal, which is, no doubt, against the signal-box. 
Baird found himself, however, unable to lower this signal, 
and he jumped to the conclusion that the reason was that 
Nos. 121 and 120 points were over, so he went straightaway 
and put them to normal. The cause of No. 23 signal being 
locked was that the man had failed to pull No. 114 facing 
point lock, which, we assume, is the lock for the facing 
points in the down west line at the north-eastern corner 
of the signal-box. Meanwhile the North British light 
engine had left No. 7 platform, but it- had not reached 
No. 121 points by the time Baird reversed them. As a 
consequence the path of the light engine was diverted so 
that it struck an arriving Caledonian train travelling from 
the down main to No. 5 platform line. 


Shunting 


Swain Sc 


normally open and would derail a vehicle. Colonel 
Pringle points out objections to the first and third alter- 
natives, which are that the interlocking might unduly 
interfere with traffic working, whilst the derailment of 
vehicles might introduce fresh complications. The second 
alternative has no such disadvantages, but the railway 
company should choose the remedy it thinks the best. 








STANDARD DESIGNS OF AMERICAN 
LOCO MOTIVES. 


In order to hasten the output of the large number of 
locomotives required for American railways and the 





Standard Designs for American Government Locomotives. 

















Boiler pressure .. .. Ib. 200 200 200 200 | 
Tractive effort 
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a 9 | al ° all » = SF o_ 9 9 ” oe > oe. wl - _ - s 
RIOR d5. on. Ke .o 0:00], 4-6-2 4-8-2 4-8-2 2-8-2 2-8-2 | 2-10-2 2-10-2 Mallet. | Mallet. 0-60 §=0-8-0 
. | ‘ 
Service ne mes Sma. Pass. Pass. Goods. Goods. | Goods. Goods. Goods. _ Goods. Shunting Shunting 
Cylinders .. .. .. im. 25x28 | 27x28 | 27x30 | 28x80 | 26x30 27x32 | 27x32 30xs2 /{ 23*3325x32) 91.08 25x28 
Driving wheels .. .. in. 73 79 69 69 63 63 57 63 57 57 fl 51 
Axle loads .. ee 27 | 30 27 30 2 30 27 30 30 ) 27 27 
Weight on drivers ‘_ 82 | 90 110 120 110 120 135 150 180 240 80 110 
Weight of engine 130 150 160 170 145 162 180 190 220 270 80 110 
Weight of engine and ceaiee | 
tons 205 | 220 245 260 233 248 262 295 323 375 152 182 
Wheel base, driving .. ft. 13 | 14 18 18 16} 163 21 224 31 42 11 154 
Wheel base, rigid .. ft. 13 14 18 18 16] 164 21 22} 104 154 11 15} 
Wheel base, engine .. ft. 343 36 40 40 36 31 40 42 50 57 11 154 
Wheel base, “—— and | 
tender bie Py ft. 684 704 754 75} 71k 71} 76 83 89 934 49 53 
Heating surface . — "sq. ft. 3333 | 3808 4130 4666 3783 4297 | 4665 5156 5456 6217 1894 2781 
Superheating surface, a. ft. 794 | 882 957 1078 882 993 | ve 1230 1260 | 1475 475. 637 
Grate surface .. - ft. 063 71 71 764, 66 71 88 764 96. 33 7 
Boiler. diameter o¢ a | 78 78 86 78 86 | és oe 90 98 66 80 
Fire-box it. 9} x7 | 10x7| 10x7 9x8] 94x77) 10x7| 9§x8 11 93x8|144x8 6x5} 84x54 


Tubes: No. and diameter 188— 2} 216——2} 216—24 247—2}) 216—2} 247—2}| 247—2} 271-34 247—2}| 274—2} 158—2 | 230—2 

1 200 190 | 200 190 225 240 190 175 

Ib.| 40,700 | 43,800 | 53,900 58,000 | 54,600 60,000 69,400 74,000 80,300 106,000 39.100 51,200 
| 





Colonel Pringle recommends that the Caledonian Com- 
pany, whose signal-box, Denburn South is, should adopt 
one of three alternatives. One is to add some special 
interlocking device whereby No. 31 signal would lock the 





no doubt, those in the up west line immediately in the rear 
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of No. 31 signal. As a North British light engine had 
soon to pass through the same points Signalman Forbes 
left them over, and shortly afterwards lowered No. 153 
signal, and let the engine go. About thismoment Signal- 
man Baird wished to pass a Great North of Scotland train 
along the down west line to No. 9 platform. This move- 





points in its rear and prevent them being interfered with 
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after that signal was lowered ; a second is. to provide an 
electrical rail contact near No..121 points which would 
hold Nos. 153-154 signals, so that, although the signals 
could be restored, the levers could not go fully to normal 
until the rail contact had been reached ; whilst. a. third, is 
to “straddle ’’ No. 121 points, so that both switches are 





American Government’s military lines in France, the 
Railway Administration—which controls and operates the 
railways during the war—has adopted twelve standard 
designs of locomotives. Many locomotive superintendents 
doubt the wisdom of this course, as they are necessarily 
compromise designs, and not so well adapted to the 
conditions of various lines as engines specially designed to 
meet these conditions. Further, there will be complication 
in repair work until all railways are equipped with the 
necessary repair parts. The delivery of the engines was 
timed to begin in September last. There are three 
designs of double-bogie tenders, having tanks of 8000, 
10,000 and 12,000 gallons, but all carrying 16 tons of coal. 
The engines are of eight types. They include two each— 
light and heavy—of the following :—Passenger, 4-6-2 ; 

goods, 2-8-2; mger, 4-8-2; and goods, 2-10-2. 
There are also two Mallet designs, a 2-6-6-2 and a 2—8-8-2. 
The remaining two engines are six- coupled and eight- 
coupled shunting engines, without bogies or carrying 
axles. Piston valves are used throughout, and all are 
14in. diameter, with the exception of 10in. valves on the 
smaller shunting engine. All the engines have fire-brick 
arches and Schmidt superheaters, and are designed for 
using bituminous coal. Mechanical stokers will be applied 
to the 2-10-2 goods engines and both Mallet engines. 

The height limit is 15ft., and the overall width is 10ft., 
but in the larger 2-10-2 goods engines and the Mallet 
engines the height is 15ft. 9in. The leading dimensions 
are given in tabular form above 
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RAILWAY MATTERS. 





On and from to-day, November Ist, the London, 
Brighton and South Coast’s West Croydon and Wimbledon 
passenger train services are being given by motor car 


trains. Morden station, recently closed, has been re- 


opened, 

Iv 1913, according to the report on the trade of Australia 
during 1917 by H.M. Trade Commissioner, the value of 
permanent way material imported into Australia was 
£1,282,355, whilst in 1916-17 it only amounted to a little 
over £73,000. 

Tue Director-General of the United States Railroad 
Administration has intimated that where fair rates cannot 
be obtained privately to meet mortgage, equipment and 
debenture bonds maturing up to July, 1919, he will obtain 
the necessary funds at 6 per cent. 

Tue London and North-Western Railway Company has 
given notice that since the November ‘‘ Bradshaw ”’ went 
to press, circumstances have arisen which have enabled the 
company to continue to give a through service from 
London to Holyhead and Ireland by the 8,10 a.m. train 
from Euston, as shown in the October ‘‘ Bradshaw.” 


Tar Light Railway Commissioners have suggested to 
the promoters of the Longridge and Hellifield Light 
Railway that they should either modify their scheme so as 
to reduce the cost from £10,000 per mile—the estimated 
cost—to about £6000 per mile, or get a subsidy from some 
public source to cover the cost beyond £6000 per mile. 
Otherwise the prospects of the scheme hardly justify the 
scheme being sanctioned. 

A sap incident connected with the torpedoing, on the 
14th instant, of the Dundalk and Newry Steam Packet 
Company’s steamer Dundalk was that Mr. S. J. Cocks, the 
general manager of the Company, was among those who 
Jost their lives. Mr. Cocks was returning to Liverpool 
from attending the funeral of his brother, who was a 
m2mber of the Irish staff of the London and North- 
Western Railway Company. 

In comparing the previously existing scale of passenger 
parcels rates with those that have now come into operation, 
as stated on page 328 of our issue of October 18th, we find 
that the changes are in the parcels for short distances 
and of those of 11 lb. weight and under—the limit of the 
parcels post being 11 lb.—and are intended to raise the 
rates for railway-carried parcels to the revised Post-office 
level :—Not exceeding 3 lb., 6d.; 3 Ib. to 7 Ib., 9d.; and 
7 lb. to 11 Ib., Is. 

Amone the many useful services rendered by the late 
Sir Edward Fry was acting as an arbitrator between the 
London and North-Western Railway Company and its 
staff arising out of the non-agreement of the Conciliation 
Board, established, in common with other companies, in 
1907, over the all-grades movement. The inquiry was 
the first of its kind, the North-Western being the first to 
be ready for arbitration, and both sides were charmed by 
the patience and courtesy shown by Sir Edward, who, 
moreover, declined to take any fee for his services. 


A system of Government-owned, deep sea level canals, 
extending from Massachusetts to the South Atlantic 
States, was recommended in a report submitted to the 
United States Senate by Mr. Redfield, the Secretary of 
Commerce. The Government, he urged, should acquire 
the Cape Cod and Chesapeake and Delaware canals, and 
promptly improve them. He recommended the con- 
struction of a canal across New Jersey, with a minimum 
depth of 25ft., in the immediate future, and said a system 
of Government-owned canals along the Atlantic coast 
would be of great military as well as commercial value. 


In this column of our issue of August 16th, we mentioned 
that the Director-General of the United States Railroad 
Administration had given instructions that railway 
property was no longer to be insured, as the whole of the 
railways being one system, the aggregate amount paid in 
insurance premiums was likely more than to cover the 
losses by fires. There would now, however, appear to 
have been a change of policy in this direction as a Railroad 
Insurance and Fire Protection section has now been estab- 
lished in the administration, and a circular has been issued 
stating that “ the heavy fire losses throughout the country 
and the recent destruction by fire in and on the railroad 
properties emphasis» the need of increased vigilance in 
applying the latest and most effective methods of fire 
protection.” 

AccoRDING to an Associated Press dispatch to the 
American papers an American railway engineers’ detach- 
ment is operating a complete German narrow gauge rail- 
way in St. Mihiel salient, the Americans having captured 
thirty-eight one-man petrol locomotives during the offen- 
sive. In Thiaucourt the Americans took six of these 
locomotives, which were in running order. Several other 
engines had been damaged by the retreating Germans, but 
they had no time to injure the others. The Americans 
soon had the damaged engines in operation. The equip- 
mont includes many miles of track, with great stacks of 
unlaid rails and steel sleepers. All along the front these 
one-man engines are running on tracks laid by the Germans. 
Hundreds of small flat wagons were also captured, and the 
Ampricans are using petro) which they found in the German 
supply station. 

AccorpDING to the London Correspondent of the North 
Queensland Register, the report of the Royal Commission 
on Queensland Railways contains much of interest in 
relation to the development and improvement of railway 
facilities in that State. It says: One factor which 
interferes with the economy of the construction of new 
railways, and of new work in connection with the existing 
railways, is having under way at one time construction at 
more points than the exigencies of the Treasury will allow 
to be carried on in full swing. Our attention has been 
called in a number of instances to the work, some of very 
considerable importance, which on completion had been 
found to be unsuitable in location or design. There seem 
to have been occasions when even the most unskilled 
workman on the job was able to perceive unsuitability, 
and notwithstanding the plans are carried out because 
they are plans. Placing the responsibility on every 
employee in charge of the job would, we think, have a 
salutary effect, 
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Sutpuouric acid is now being produced in this-country 
at the rate of about 1,800,000 tons per annum. 

THE utilisation of water power in France has increased 
by more than 50 per cent. since the commencement of the 
war, and by the end of 1921 the available water power will 
be double the amount installed at the outbreak of the war. 


In coal stored in the open the sulphur content seems 
to have an important effect in the tendency to heat, 
as any moisture present tends to combine with the sulphur. 
It has been suggested in some cases that only lump coal 
bs stored in the open, the fine coal being screened out 
and consumed at once. This would get rid of the fine 
particles which offer the greater amount of surface for 
oxidisation and the elimination of which would reduce 
the liability to heating. 

Since the outbreak of war, Canada has been able to 
export a very much greater quantity of paper and paper 
pulp than ever before. The value of the export of paper 
in 1912 was £800,000, in 1914 it had risen to £2,500,000, 
and in 1917 to £5,200,000. Similarly, figures for chemical 
pulp in the same year were £600,000 and--£2,800,000, 
respectively ; and figures for mechanical pulp were 
£700,000, £900,000 and £1,200,000, respectively. Some 
of these increased values are no doubt due to enhanced 
prices, nevertheless the increase in quantity has been 
extraordinary. 

Tue largest vessel hitherto constructed in Australian 
shipbuilding yards, other than vessels completed at the 
Commonwealth Naval Dockyards, near Sydney, has 
been a suction dredger which was completed at Sydney, 
for the Victorian Government in December, 1917. This 
vessel, which is claimed to be the most modern and power- 
ful dredge operating in Australia, is 233ft. long, 37ft. 
beam, with a depth of 16ft. The vessel is provided with 
pumps with a capacity of raising 1200 tons of sand per 
hour, and at the official test the hoppers were filled in 
44 minutes when operating in 30ft. of water. 

One of the largest and most striking economies in the 
consumption of acid introduced by the Acids Branch 
of the Ministry of Munitions has been the industrial 
utilisation of waste products as substitutes for sulphuric 
acid. The principal of these substitutes is Nitre Cake, 
a waste product from the mariufacture of nitric acid. 
Nitre Cake is produced at the rate of about 28,000 tons 
per month, and towards the end of 1916, practically 
the whole production—then on a smaller scale—was 
being thrown away—in some Cases at a cost of £1 per ton 
for discharging into the sea or dumping on land. 


THE mint at Calcutta is the largest in the world, and 
with Bombay the Indian mints claim to turn out more 
coin than all the other mints in the Empire. This may 
seem incredible at a first glance, says Indian Industries 
and Power, but when one considers that the two mints 
have to satisfy the demands for coinage of every variety, 
not only of the 315 millions of India’s inhabitants, but 
also of Egypt, Ceylon, British East Africa, Mesopotamia, 
Mauritius and the Straits Settlements, and the further 
fact that in the more primitive lands, such as India, 
coins are necessary to a greater degree than in advanced 
countries where notes and cheques predominate, then 
the reason for the great output of coin in India becomes 
more readily understandable. 


At the close of last month Norway’s first fuel factory 
commenced operations ; it is erected at Greaker, between 
Sarpsborg and Frederikstad. The Strehlenerts method 
is employed, which consists in separating from the lye 
used in the manufacture of cellulose the undissolved 
substances contained therein and then employing them 
as fuel. For the plant at Greaker Strehlenerts has 
introduced many new improvements into his method : 
for instance, he has done away with the use of sulphuric 
acid. The factory can produce 24,000 tons of cellulose 
yearly, and it is estimated that each ton will yield 
6 cubic metres of waste lye, of which, for the present, 
about one-third will be made into fuel. If, however, 
the method proves practicable, the factory is so large 
that it will at once be able to handle the other two-thirds. 


Some particulars of the paper substitute driving-belts, 
which are now being introduced into German workshops, 
are given in the Bulletin des Usines de Guerre. Th> paper 
is cut into narrow bands which are then spun. The 
belts are made by weaving or braiding. Woven paper 
belts are of two kinds—paper fabric and paper thread 
belts, the former being the more frequently used. The 
fabric is first cut into bands 40 m. long, which are sub- 
sequently made up according to the desired width and 
thickness. A core of strengthening material is interposed, 
either cotton or sheet metal, though more recently these 
cores have consisted of paper thread and metal wires 
interwoven. The core is surrounded with the paper 
strips and the whole sewn with strong thread. Belts so 
prepared are said to be very flexible and to wear satis- 
factorily. Woven paper belts have a tensile strength 
of from 100 to 125 kilos. per centimetre of width. 


In the’ manufacture of silica brick the transformation 
of quartz occurs in three different ways, according to 
@ paper presented to the American Institution of Mining 
Engineers, by Messrs. H. Le Chatelier and B. Bogitsch :— 
(1) By solution and recrystallisation in the melted sili- 
cates. This phenomenon begins at the melting point 
of these compounds, around 1200 deg., and proceeds 
with rapidity in proportion to the temperature. (2) By 
direct transformation of quartz fragments without any 
other agencies than temperature and the presence of 
natural impurities in the rock. This transformation 
takes place at variable temperatures in quartz from 
different localities; the exact reason for the variation 
is not understood. Silex can be transformed in less than 
an hour at 1300 deg.; the Fontainebleau sand, which 
is very pure, transforms at 1500 deg.; the impure quartz 
ite ordinarily used for the manufacture of bricks trans- 
forms at temperatures between these two limits. (3) 
By direct transformation of the quartz under the influence 
of foreign bodies which seem to penetrate by diffusion 
to a certain depth into the grain. Cristobalite, according 
to some investigators, would be particularly likely to 
give rise to these solid solutions, 
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THE next annual meetings of the Institution of Naval 
Architects will open on Wednesday, April 9th, 1919. 

Ir is announced that H.M. the King has been graciously 
pleased to accept the invitation of the Office Bearers 
and Council to become the Patron of the Institute of 
Marine Engineers. 

Tue hundredth session of the Institution of Civii 
Engineers will be opened on Tuesday, the 5th November, 
at 5.30 p.m., when Sir John A. F. Aspinall, President, 
will deliver an address, and will present awards made 
by the Council for papers read and discussed, or otherwise 
dealt with during the past session. 

SEVEN years’ experience in the Austrian Government 
Telegraph Department has led a writer in Chemiker 
Zeitung to recommend zine fluoride as a preservative of 
wooden poles. It compares favourably with copper 
sulphate. When complete impregnation of the wood is 
unnec , & partial application of sodium fluoride will 
be found to exhibit great preservative action. 


In an article in “ Industrial Management’ on salvage 
at the Winchester plant, the author says, like the 
pork packer in Chicago who sold everything but the 
squeal, the Winchester Repeating Arms Company sal- 
vages everything seemingly but the chatter of the machine 
tools. They may get this in time, and can it for use 
in moving pictures where realism is desired in studies 
of machine shops in operation—who can say ? 

GERMAN authorities are apparently of opinion that no 
protective composition is necessary for the hulls of ferro- 
concrete ships. Numerous observations on harbour walls, 
landing-stages, &c., have shown that concrete, properly 
prepared, is quite seaworthy. German Government tests 
on works on the Island of Sylt confirm this opinion, says 
Hansa. No growths have occurred on concrete construc- 
tions with smooth surfaces. There would, therefore, seem 
to be no necessity to spray ferro-concrete vessels with a 
special film of metal. 

A FACTORY has been started in Sweden for extracting 
oil from schist, thus adding one more to the number of 
substitutes already on the market. Large quantities of 
alum schist are found in the district, yielding benzine and 
crude oils. The latter can be used for oil motors or can 
be refined into paraffin and lubricating oils. The factory 
can treat 30,000 tons of schist per annum, producing 
1200 tons of oil, or about 4 per cent. The supply of schist in 
Sweden is practically inexhaustible, and other similar 
factories will soon be built. 

DestRInG suitably to acknowledge the fine work of 
their men in completing a standard ship, the War Beetle, 
in 3? days from the launch, Workman, Clark and Co., 
Belfast, consulted those engaged as to the form that 
acknowledgment should take. The men decided against 
personal gifts, and suggested the endowment of a bed 
in the Royal Victoria Hospital. The firm has, therefore, 
sent a cheque for £250 to name a bed in the hospital 
for five years, on behalf of the foremen, leading hands and 
workmen engaged on the vessel. 

BrErorEe the war Russia was the principal customer 
for Silesian zinc. Under present conditions exports are 
small, relatively to former years. Also the sheet-zine 
industry is much restricted, as the rolling mills cannot 
be run full time. According to a German chemical 
paper, there are in Upper Silesia 13 zinc-blende smelting 
works, which in normal times gave occupation to an 
average of about 3000 men. But lack of labour, due to 
war conditions. has seriously reduced the production, 
not only of finished metal, but of zinc ore. 

A very extensive examination into the condition of 
nearly every important marine concrete structure in the 
United States and Canada has recently been made by 
Messrs. R. J. Wig, of the U.S. Bureau of Standards, 
and L. R. Ferguson, of the Portland Cement Association. 
In their report they state that “‘the majority of all re- 
inforeed concrete marine structures on.the American 
coasts, subjected to sea water action, are now showing 
evidences of deterioration or failure, due to the corrosion 
of the embedded reinforcement above the water line.” 

A wWIRELEss telephone and telegraph motor truck has 
been adopted by the New York Police Department 
Signal Corps. This equipment was designed to be kept 
constantly in commission as an emergency precaution 
in case of failure of the ordinary means of communication 
from any cause whatever during the war. The antenne 
extend from one high mast on the front of the truck to a 
shorter mast at the rear of the truck, eight conductors 
being used for collecting the electric waves for the coherers 
of the receiving instruments or for transmitting the 
messages sent from the wireless truck. 

For next year’s British Industries Fair the Board of 
Trade has again been able to secure from the Port of 
London Authority, the great warehouses in Pennington- 
street, which proved so highly satisfactory for the Fair 
held at the beginning of this year. The Fair will open 
as usual on the last’ Monday in February (February 24th), 
and will remain open until Friday, March 7th. In order 
in no way to interfere with the production of munitions, 
the Fair will again be restricted to the same trades which 
have participated in the last three Fairs, namely :— 
Glass and pottery, paper, printing and stationery, fancy 
goods, toys. 

A PROJECT is on foot for the construction of a canal 
giving direct communication between Paris and the sea 
at Dieppe. The idea was first mooted by Vauban in 
1694, and has many times been revived ; it is regarded 
as of present importance in view of after-war conditions. 
The Seine does not suffice to deal with the traffic, and 
there have been as many as 70 ships in the estuary awaiting 
their turn to enter Rouen, besides 1300 barges awaiting 
their turn to leave. The canalis designed to accommodate 
the largest boats at present traversing the French water- 
ways, which carry 1400 tons and are 88m. in length, 
with a draught of 3m. when loaded. The barges are 
to be hauled by electric locomotives running on a track 
alongside of the canal, or on a roadway. The canal would 
be 165 kiloms: in length, as compared with theroute by the 
devious river Seine, which is ne less than 350 kiloms. long 
(Paris to Havre) 
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Infantry and Accessories. 


Lreut.-CotonELt ReEpineton contributed to the 
Morning Post of Monday last an article on which 
we feel ourselves called, as representing engineering 
science, in particular, and the application of science 
to warfare, in general, to say a few words. Colonel 
Repington has constantly urged in his writings 
the necessity for man-power at the front, and on 
many occasions has shown notable disregard for the 
calls for man-power at home, but never before, in 
our recollection, has he allowed his theme so com- 
pletely to master him as in the article before us. 
On this occasion he makes few or no qualifications. 
He does not attempt any reasoned balancing of the 
needs of the industrial army and the military army ; 
he demands more men for the invasion of Germany 
“next year,” and in his fear that the authorities 
will not supply the men in those great numbers 
that he deems essential, he throws analysis of ways 
and means to the wind, and so words his appeal 
that the reader might be excused for supposing that 
he would see, with little misgiving, all production 
of war material brought to a standstill if only men, 
more men, and ever more men, were sent to the 
front. If Colonel Repington were a man of no 
weight, a plea so unreasonable would call for no 
reply ; it is because he has gained for himself some 
authority as a military critic that we feel called 
upon to join issue with him. 

On re-reading the article we are not sure that 
merely to quote the passages to which we take 
exception would not be the most effective method 
of securing their rejection by the public; but did 
we do no more than follow that course we should 
rob ourselves of the opportunity of putting the 
opposing aspects before our readers. Let us then 
consider Colonel Repington’s views with some 
closeness. “It is,” he writes, “a conception of 
amateurs that tanks, long-range bombing squadrons, 
and other mechanical devices,can win wars. These 
are accessories, useful and even indispensable, but 
still accessories.” Surely the phrase “ infantry with 
accessories’ has run away with our author! As 
well might he say of the workman’s tools that 
they, too, are only accessories. Put, for example, 
the single case of machine guns. We know, to our 
cost, what this accessory bas meant in the hands 
of the German army. Over and over again our 
enemy's copious supply of this arm has arrested 
our attacks. Without men to operate them 
machine guns are useless, but with a few guns 
well posted a dozen men might hold up a regiment. 
That seems to us to be the key to the position. It 
is because a single “ accessory” may take the place 
in the firing line of a hundred or more men that 
it is worth while producing it. Or consider the 
tanks. Can the records of this new weapon of war leave 
a doubt in any reasonable mind that a single one 
in the hands of a few resolute men may achieve 
what a thousand infantrymen could not achieve ? 
Had we taken our artisans who are engaged on the 
construction of tanks from the works and put them 
into khaki, had we thrown them into the front line 
and bid them reduce pill-boxes and machine-gun 
emplacements, they might indeed have succeeded 
by sheer weight of numbers, but at a cost of life 
which it is horrible to contemplate. Long-range 
bombing squadrons have operated in a different 
manner, but with the same effect ; they have ham- 
pered or diminished the effectiveness of the enemy, 
and thus virtually added to our own numbers. 
Colonel Repington suggests that the proportion 
of accessories to infantry should be settled by the 
General Staff, and seems to hint that it has been 
exceeded because amateurs interfered. We shall be 
surprised if he can find many soldiers on the General 
Staff to support that view. There can indeed be 
few who would deny that the war could have been 





won before this had we had more guns, more tanks, 
more aeroplanes,” earlier in the day, for it must 
surely be recognised that each unit of these accessories 
is the equivalent of many men—far more men than 
each of them requires for its production. Con- 
tinuing, our author laments that the infantry has 
few “Departmental Friends,” and to his own 
question “‘ Why?” he replies, “ Because nobody 
gets particular credit for keeping them up, except 
in the approval of his own conscience. The mechan- 
ical means of war are the happy hunting grounds 
of amateurs in war and of!people who like splash, 
parade, and advertisement. Behind them stand the 
serried ranks of the great contractors and armament 
firms, all very useful in their several ways,” but 
positively harmful when™ they” succeed, through. 
weak Ministers, in imposing upon soldiers things 
that are not wanted. If only a War Cabinet could 
see a battalion withdrawn from the line after a loss 
of 50 per cent. in casualties! They do not see it, 
and what they see is Mr. Jones, O.B.E., the inventor 
of some new mechanical device, and the demand 
of his fellow-townsmen to make thousands of them. 
The amount of labour, money, and materials which 
we have wasted in erecting useless and unnecessary 
plant and buildings is beyond all conception. I 
is for these things that we lose battles for lack of in- 
fantry.”” Here we wish Colonel Repington had been 
more explicit. What are the “things that are 
imposed upon soldiers that are not wanted?” and 
who are the “amateurs in war who like splash, 
parade, and advertisement,” and are abetted by 
the “serried ranks of the great contractors and 
armament firms?” Are they Mills of the hand- 
grenade; Stokes of the gun; and Tritton of the 
tanks? Are they the bundreds of nameless people 
who have laboured to bring the aeroplane rapidly 
to perfection, who have invented new means of 
destroying submarines, have devised machines for 
producing guns and shell at unbelievable speed, or 
have marshalled the forces of chemical science to 
meet the poison gases of the enemy and give him 
back a Roland for his Oliver? Colonel Repington 
regrets that the War Cabinet cannot see a battalion 
withdrawn from the line after a loss of 50 per cent. 
of its effectives. Some such thing he deems, we 
presume, necessary to awaken the imagination of 
the War Cabinet. But is he not himself without 
that high quality? We venture to put it to him 
that had many of the inventions that have, by 
general acceptance, proved useful in the war been 
laid before him he would have said, “ Away with 
these accessories, these inventions of purblind 
amateurs of war; give me more infantry.” 
Lieut.-Colonel Repington seems to us to be 
amongst those who stil] fail to grasp the importance 
of the application of science and of engineering to 
warfare; he counts “bayonets,” and shows a 
surprising disregard for the accessories which make 
each bayonet doubly, trebly, and a hundred-fold 
more efficient. But we wish to do him no injustice. 
His pen, no doubt, betrays him as it, at times, 
betrays all zealous writers. We have little doubt 
that willingly or unwillingly he accepts the value 
of “ accessories,” and that itis against their provision 
in excess that he tilts. But even. there he is far 
from being on safe ground, for we may well ask 
if an excess has indeed been yet reached or even 
approached. We do not venture to discuss, with 
an eminent military critic, battle manceuvres, but 
when we hear on all hands, not less from field- 
marshals and generals than from reporters and 
private witnesses, consistent accounts of the in- 
estimable value of the products of science and 
engineering in the discomfiture and defeat of the 
enemy, the conviction gains force with us that the 
more, in reason, we can multiply these accessories 
the more certain is the rapidity of our triumph. 


The Iron and Steel Regeveration of France. 


It is evident that the French iron and steel trade 
interests, as represented by the Comité des Forges de 
France, do not entertain any illusions as to the 
probable situation of these branches of industry from 
the standpoint of the economic restoration of the 
country on the conclusion of peace, and as to the 
necessity for the continuation, at all events pro- 
visionally, of the requisition of certain manufacturers 
from sources outside of France. A considerable 
period of time elapsed after the outbreak of hostilities 
before the French steel makers, recovering gradually 
from the shock caused by the enemy invasion of the 
rich industrial districts, were able to begin the 
examination of the question as to how the iron and 
steel industry would be affected by the treaty of 
peace. In fact, it was only in the autumn of 1915 
that the iron and steel trade interests appointed a 
Committee of Inquiry into this problem, and at that 
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time the French works in the invaded districts were 
still.in existence. It was therefore possible to foresee 
the time when the production of these works, together 
with that ot those in Lorraine annexed. would yield 
an immediate surplus of iron and steel tonnage which 
could be used advantageously. Unfortunately, how- 
ever, as the Comité des Forges points out, when the 
French have regained possession of the whole of their 
own pre-war territory, they will find, as indeed they 
know now, the situation represented by “the total 
destruction of our mines and our works in the North 
and the East—of all the undertakings which were 
not only one of the glories of France, but constituted 
one of the most important portions of the national 
wealth.” In these circumstances the position 
which will exist at the conclusion of the war 
now appears in a totally different aspect from that 
which had been contemplated in 1915, and only 
several years after the reconstruction of the works in 
the North and the East will the problem of disposing 
of surplus tonnage come forward for decision. It is 
considered’ more than certain, however, that the 
Germans will not apply the same destructive policy 
to the iron and steel works in Lorraine annexed, 
which are their own property, or which they appro- 
priated, and in them the French expect to find the 
means for increasing their production on the recovery 
of Alsace-Lorraine. 

It is naturally the imperative duty of those who 
have to fulfil an important task to investigate all 
possible conditions which may bear upon the situation. 
With this necessity before them the members of the 
committee of the French Ironmasters’ Association 
have not failed to take into consideration the hypo- 
thesis that at the time of the conclusion of peace the 
productive capacity of tbe iron and steel industry 
will be limited for a time to that of the particular 
works which have always remained free from enemy 
invasion, plus the output of the extensions which have 
been made, and of the new works which have been 
established during the course of the war. On this 
basis the total production will be less than the require- 
ments of consumption, which was practically equal 
to the ontput before the war, whilst at the same time 
the capacity of the rolling mills will be inadequate for 
dealing with all the tonnage of semi-finished materials 
turned out. These conditions will render it essential 
to ascertain how it may be possible to obtain the 
greatest efficiency from the available plant, in order 
to satisfy the demands as far as possible. The 
tonnage of production of finished products in the non- 
invaded districts was fairly considerable before the 
war, but the extensions and new works erected would 
permit of a still larger output at the transforming 
mills by the introduction, as is recommended, of day 
and night shifts, and of new methods of using the 
available labour. In addition, it is suggested that 
the demand may also be more easily met by some 
mills specialising in certain pre-determined manu- 
factures. The question consequently arises as to the 
priority which should be given to particular industries 
in the supply of iron and steel in the general interest 
of the country. From this point of view, and if the 
views of the French -Treasury authorities were 
accepted, it would seem preferable for makers to 
manufacture the more costly products which require 
the use of special qualities of steel, or a large amount 
of labour, in order to obviate an excessive export of 
French money on the termination of hostilities. On 
the other hand—and this question is of paramount 
interest and importance—the needs of the railways 
and the shipbuilding yardsdemand consideration in the 
first place, because the resumption of the economic 
life of the country will depend to a large extent upon 
the joint activity of the railway and shipping services. 
If, however, recourse were had to the importation of 
rolling stock this action would imply a considerable 
export of French money, which, it is estimated, 
would amount to several hundred millions of francs. 

It is understood that, in so far as the iron and steel 
makers are concerned, they intend to place at the 
disposal of the railway wagon and locomotive works 
and the shipyards the greater part of the production 
resulting from the works which have remained intact 
since the outbreak of the war. The days of purchas- 
ing quantities of rolling stock from Germany, which 
formerly retarded the development of the French 
wagon and locomotive works, have now passed away 
for ever. Having provided for the requirements. of 
the railways and tie shipyards there will still remain, 
in the opinion of the Comité des Forges, an appreciable 
tonnage, which will be increased by the production of 
the new works and of the extensions of the pre-war 
works outside the danger zone. What to do with this 
quantity of material is a question which has yet to be 
solved. It is thought—and quite naturally from the 


French point of view—that the problem must be 
settled beforehand, for a serious danger otherwise 
would arise that foreign iren and steel producers, 
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whose production has been stimulated by the war 
would get a definite footing in France, and, profiting 
by the temporary weakness of the French industry, 
would obtain possession of the market, and thus 
paralyse the national efforts tor the restoration of the 
industry. This seems to represent a rather exagger- 
ated view of the question, although no countries are 
mentioned in particular ; and the statement is doubt- 
less intended to serve another purpose, especially as 
the French steel makers are prepared to abandon 
certain manufactures in the higher interests of the 
country. What this other purpose is we find in a 
demand first for a revision of the Customs classifica- 
tion, which has been put forward by the Chambres 
Syndicales, forming part of the Union of the Mining 
and Metallurgical Industries; and, secondly, in a 
demand for the denunciation of existing treaties of 
commerce and navigation with both Allied and 
neutral countries, which has been acceded to by the 
Government. It is quite possible to appreciate the 
contention that Francé must make unprecedented 
efforts in order to resume her economic situation in 
the world, which is indispensable for re-establishing 
the national finances. It is considered, however, that 
neither agriculturists nor iron and steel makers would 
be able to accomplish these efforts unless they 
enjoyed in the home market an economic régime which 
would take into account the crushing burdens they 
will have to bear until the complete restoration of the 
country, and which would ensure them their inde- 
pendence as quickly as possible. It is impossible for 
us to. discuss such delicate problems. The French 
Government will have to decide these questions in the 
interests of France as a whole, although very few 
persons should be found outside the country, excepting 
present enemies, who would object to the imposition 
of higher import duties during the period in which the 
industrial regeneration of the country was being 
effected. 
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J. R. PERRETT. 


As recorded briefly in our last issue, the death took 
place on Monday, the 2:st inst., of Mr. J. R. Perrett. 
Mr Perrett was born at Plymouth on February 5th, 
1848, and was educated at Plymouth School; the 
Dockyard School at Devonport. and the Royal Schoo! 
of Naval Architecture, South Kensington, obtaining 
a fellowship at the last named school. From 1871 
to 1885 he was assistant to the late William Froude 
at the Admiralty Experimental Works at Torquay, 
and during the years 1877-8, acted with conspicuous 
ability as Secretary of the ‘‘ Inflexible ’’ Committee. 
In 1885 he was appointed Assistant Constructor at 
Chatham Dockyard, and, after occupying a similar 
position at the Admiralty, he was, in 1887, appointed 
principal assistant to Sir Philip Watts, who was then 
director and naval architect of the Elswick Shipyard 
of Sir W. G. Armstrong, Whitworth and Co.. Limited, 
When, in 1902, Sir Philip took over the duties of 
Director of Naval Construction, Mr. Perrett was 
appointed general manager and naval architect 
of Elswick Shipyard, and later, of the new Armstrong 
naval yard at Walker-on-Tyne. He designed ll 
the warships built by the firm until June, 1916, when 
ill-health caused him to retire and take up his resi- 
dence at Torquay. 

While at Elswick and Walker, during the fourteen 
years he was in charge, he took a very valuable part 
in the evolution of modern warships of all classes, 
and at the summer meetings of the Institution of 
Naval Architects, held at Newcastle in July, 1914, 
contributed some very interesting notes on warships 
designed and constructed at Elswick. 

His strikingly amiable and modest characteristics 
endeared him greatly, not only to his staff and 
colleagues, but also to the foreign clientéle of the 
Elswick firm, who were made to feel thoroughly 
“at home” when they came to discuss technical 
details relating to prospective orders. He received 
numerous decorations from abroad, notably the 
Second Class Medjidie; the Lyacat Order of Merit 
(Turkey): and the Fourth Class Order of the Rising 
Sun (Japan). 

Mr. Perrett took no part in political or municipal 
affairs, but occupied his leisure in the study of anti- 
quarian subjects, being particularly interested in 
the Roman remains of which Newcastle and the 
country round afford such outstanding examples. 

He was a member of Council of the Institution 
of Naval Architects; member of the North-East 
Coast Institution of Engineers and Shipbuilders, 
and a member of the Institution of Civil Engineers. 
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THE 200 H.P. AUSTRO-DAIMLER AERO ENGINE. 
No. I. 


A REPORT on the design, construction and general 
performance of the latest type of Austro-Daimler 
aero-engine has been sent to us by the Aircraft Pro. 
duction (Technical) Department of the Ministry of 
Munitions. This report is based on an examination 
of the engine taken from a captured Austrian “‘ Berg ” 
scout. This machine, a single-seater biplane brought 
down on the Italian front in April, 1918, was captured 
in very good condition ; the engine had apparently 
only been in use for a few hours. With the exception 
of its high stroke bore ratio, and the construction of « 
detachable inlet valve seating in each cylinder, th: 
design of this engine shows no great resemblance to 
the earlier types of Austro-Daimler engines ; generally 
speaking, the new 200 horse-power. Austro-Daimler 
possesses more than the usual amount of originality 
in design found in enemy aero engines. 

The general construction will be gathered from the 
two photographs of the complete engine reproduced on 
page 374, andis further illustrated in the accompanying 
cross sectional and general arrangemezt drawings. Fol- 
lowing the usual German practice, the engine is of the 
six-cylinder, vertical, water-cooled type, with separate 
built-up steel cylinders. The principal characteristics 
of the design and the general performance of the engine 
are given in the following list of leading particulars :- 


Six, vertical. 

135 mm. 

175 mm. 

123.3 lb. per square inch. 
200 B.H.P. at 1400 rp... 
5.02: 1. 

111.0 pints. 


Number of  emapel 

Bore 

Stroke... Bard es 

Normal B.M.E.P. ws 
Average B.H.P. and speed a 
Compression ratio... 

Petrol consumption per hour 
Petrol a per B.H. P. 


hour 0.555 pints. 
Oil consumption per hour . 7 pints. 
Oil consumption per B.H.P. hour 0.035 pints. 
Total weight of engine, dry .. 728.5 |b 
Weight per B.H.P. (normal) 3.64 Ib. 


The compression ratio is considerably higher than 
that of any other enemy engine except the Maybach. 
The general efficiency of the engine is good, the horse- 
power per cubic foot of stroke volume being 377.3 
and the horse-power per square foot of piston area 
being 216.6. During calibration and endurance 
tests carried out at the Royal Aircraft Establishment, 
the running of the engine was very good, being very 
steady between 700 and 1700 revolutions per minute. 
The engine was remarkably clean, having no trace of 
oil or water leakages during tests. Compared with 
the usual enemy engine design, the weight per brake 
horse-power of 3.64 is quite normal. From our own 
standard, however, the weight per brake horse-power 
is disproportionately high. This high weight is 
chiefly due to the heavy construction of the crank 
chamber and oil base, rather than to the design of the 
cylinders and reciprocating parts, which are well 
designed, and are of light construction compared with 
other enemy engines. 

Principal Features.—The six separate cylinders are 
of the usual built-up steel construction with pressed 
steel water jackets, and are fitted with twin inlet and 
exhaust valves in the cylinder heads, which are 
integral with the cylinder barrels. The valve pockets 
are welded into position, with the exception of one 
inlet valve pocket in each cylinder, which is con- 
structed so as to be easily detachable with its valve 
seating and guide, as in previous Austro-Daimler 
engines, so that all the valves can be removed with- 
out dismounting the cylinder. Aluminium pistons 
are adopted, and, with the exception of those recently 
fitted to the 230 horse-power Benz engines, were at 
the time of capture apparently the only aluminium 
pistons in use in enemy engines, although since this 
engine was captured a Rumpler biplane has been 
brought down fitted with a 270 horse-power Bassé- 
Selve engine using aluminium pistons. The H- 
section connecting-rods are of normal design. The 
crank shaft runs in seven white metal bearings, which 
are carried by the top half of the crank case. The 
bottom halves of the journal bearing housings are 
steel forgings, and are very deep in cross section, 
being similar in design to the journal bearings found 
in the Maybach engines. 

The design of the valve gear and cam shaft drive 
presents several interesting details. As shown in the 
general arrangement drawing the overhead cam shaft 
is driven by a vertical shaft off the front end of the 
crank shaft. The. cam shaft runs in four phosphor 
bronze bearings in the centre of an aluminium cam 
shaft case. A compression release gear, very similar 
to the Mercédés type, is provided. The water circula- 
tion passage from the cylinders to the top of the 
radiator is taken through the front end of the cast 
aluminium cam shaft casing just behind the driving 
bevel gear. 

A reciprocating plunger type oil pump is fitted in 
the front end of the oil base. This pump is driven by 
bevel and worm gearing directly off the crank shaft, 
and is usually heavy, but of interesting design. The 
lubrication is effected on normal principles, and em- 
bodies a large air-cooled oil sump at the bottom of 
the base chamber, which is supplemented by an 
auxiliary fresh oil reservoir cast in the front end of 
the top half of the crank chamber. The fresh oil is 
delivered by a small auxiliary plunger, working in 
conjunction with the main oil pump, to the front end’ 
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“THe Enemeee” 


Fig. 1—GENERAL ARRANGEMENT SHOWING LUBRICATION SYSTEM 











“THe Encineer” Swain Sc. 


Fig. 2—CROSS SECTION 


of the cam shaft, the lubrication of which is well 
carried out. - 

A ‘‘V” type honeycomb radiator is fitted directly 
behind the propeller, and the centrifugal water pump, 
which is driven obliquely off the rear end of the crank 
shaft, is of ordinary design. Two Bosch magnetos 
are driven diagonally at 52 deg. off the vertical cam 
shaft driving shaft at the front of the engine, and two 
plugs are provided in each cylinder.. The magneto 
controls are interconnected with the throttle control, 


so,that the ignition is automatically retarded when | 


throttling down. 
‘A‘heavy duplex carburetter feeds the cylinders 




















Fig. 3—OVERHEAD VALVE GEAR 


manifolds, | transverse shaft driven off the rear end of the crank 
which are galvanised and lagged with asbestos. Each| shaft carries two cams for the synchronised gun 
manifold feeds three cylinders. The carburetters are | interrupter gear. No exhaust manifold is provided, 
water jacketed and heated by the cylinder water | each cylinder being fitted with a short streamline 
circulation system in the usual way. Main and slow | section exhaust pipe about 12in. long. 
running jets are fitted, the two annular floats being! Cylinders.—The six separate cylinders are made 
housed in chambers surrounding the choke tubes. | entirely of steel. The cylinder barrels, which are 
The main air intake is taken through a passage cast | integral with the heads, are built up of steel forgings 
in the two parts of the crank case, leading to the | The barrels are machined all over, and are ground to 
chamber below the false bottom of the oil sump. | 135mm. bore; the thickness of the cylinder walls 
An air pump of the spring plunger type is driven off | tapers on the outside from 3mm. at the centre to 
the cam shaft, and is mounted on the top of the cam | 4 mm. at the top, and 4 min. at the base. The water 
shaft casing towards the rear end of the engine. A | jackets are pressed in the usual way from sheet steel 


through two separate steel induction 
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1 mm. thick, and are very short. The bottom of each 
water jacket is flanged over and welded to a bevelled 
flange, which is machined on the cylinder barrel, as 
shown in Fig. 2 ; three annular corrugations are formed 
in the water jackets to allow for expansion. 

Two inlet and two exhaust valves are fitted in each 
cylinder head at an angle of 30 deg. to the vertical 
axis of the cylinders. 
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In each cylinder two of the 


pair is locked by a sheet steel clip. The white metal 
lining of the bronze big-end bearing shells is 1 mm. 
thick. The small ends are fitted with phosphor 
bronze bushes for the gudgeon pin bearings, which 
are lubricated by pipes of small diameter attached to 
the central web of the rods in the usual way. Two 
horizontal oil grooves are cut in the lower halves of 













22 4 








Fie. 5 Detail oF DETACHABLE 
Intet VaLve Pocket 





— 
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device is similar to that used in the Benz engines, 
The valves are operated by a single overhead cam 
shaft, which is carried in an aluminium case, runni 
the whole length of the engine in one piece ; this case, 
as shown in Fig. 3, is attached to each cylinder by two 
studs screwed into lugs formed in the cylinder heads. 
The cam shaft runs in four phosphor bronze split 








the big-end white metal bearings, and a short trans-' bearings; these bearings are mounted in aluminium 
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exhaust pockets and one of the two inlet pockets are 
pressed and welded into the head. The other inlet 
valve, with its seating and guide, is carried, as shown 
in Fig. 5, in a separate detachable pocket, fixed in 
position by a large gun-metal union nut, as in previous 
Austro-Daimler and Beardmore engines. This con- 
struction allows the other valves to be withdrawn 
from the cylinder through the opening left on the 
removal of the pocket without disturbing the cylinder. 

The flanges at the base of the cylinders are 11 mm. 
thick, and the cylinder spigots extend 15 mm. into 
the crank case. Lugs are machined in the base flange 
to take the eight studs which bolt each cylinder to the 
crank case. Four of the studs are of large diameter, 
namely 19mm., and pass through the crank case 
top half ; they act as main holding-down bolts, and 
secure the lower portion of the journal bearings, thus 
relieving the crank case of most of the working stress. 
The total weight of each cylinder, bare, is 18.4 Ib. 

Pistons.—The pistons are of cast aluminium ; the 
crowns are very slightly concave, and are supported 
by eight radiating ribs, as shown in Fig. 6. It will 
be noticed that these ribs are not spaced equidistantly, 
the two ribs over each of the gudgeon pin bosses being 
closer together, and extending downwards so as to 
support each boss from below. This design un- 
doubtedly provides a much better distribution of the 
stress than in the design of the new 230 horse-power 
Benz aluminium pistons. Steel bushes are cast into 
the gudgeon pin bosses in the pistons. The gudgeon 
pin is fixed merely by a large split pin which passes 
through a hole drilled in the boss ; these holes are also 
fitted with steel bushes. Three plain cast iron rings 
are fitted above the gudgeon pins, and an annular 
groove-is machined around each piston at the level of 
the gudgeon pin for lubrication. The weight of each 
piston is 3.52 lb. with rings, and the weight of each 
gudgeon pin is . 66 Ib. 

Connecting Rods._-The connecting rocs—-Fig. 4— 
are of H-section, and are exceptionally long for the 
size of the engine. From the German standard of 
weight they are of comparatively light section, but 
the central webs of the rods are not drilled. Four 
bolts are used to hold,the halves of the big-end bear- 
ings. These bolts are 10mm. diameter, and each 
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verse oil groove in the top halves, whilst the small-end 
bushes are provided with three longitudinal oil 
grooves. The weight of the complete connecting rod 
is 4.841b., the big end weighing 3.18lb., and the 
small end 1.66 Ib. 

Valves and Valve Gear.—The twin inlet and exhaust 
valves are all of the same dimensions and are inter- 
changeable. The largest diameter of the valve heads 
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housings, and are fixed in the cam shaft casing by 
smal] taper grub screws. The cover of the cam shaft 
is in three parts, with very close joints ; these detach- 
able covers permit easy access to any or all of the 
valve rockers and cams. Each valve rocker spindle 
is carried in three separate phosphor bronze bushes, 
which are housed half in the lower portion of the 





aluminium cam shaft casing, and half in the cam shaft 


pewwecce 























"THe Encixccan” 


is 48mm., and the effective diameter is 44 mm., 
which gives a combined inlet valve opening area of 
4.24 square inches. The mean gas velocity through 
the inlet valves is 140ft. per second. Single helical 
valve springs are fitted to each valve, and the valve 
spring collars are held in position by split cones, which 
register with the recess cut in the end of the valve 





stem, as shown in Fig. 7. This spring locking 











Fig. 9—CAM-SHAFT, AIR-PUMP, AND COMPRESSION RELEASE GEAR 


case cover. For ease of manufacture the boring of 
the cover and case is carried out as two continuous 
holes running the whole length of the case, and form- 
ing long semi-circular grooves in both halves, in 
which the valve rocker spindle bearings lie. These 
bearings are held in position by dowel pegs, the centre 
bearing of each set being split. 

With the exception of the bridge pieces, which 
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operate the valve stems, the valve rocker levers are 
machined from single steel forgings. The bridge 
pieces, which carry the adjustable tappet screws, are 
pressed and riveted on to the ends of the rocker arms 
against a shoulder. The bridge pieces are prevented 
from swivelling by being let into a recess cut in the 
base of the shoulder. The ends of the adjustable 
tappet screws are hardened, and are fitted with the 
usual type of transverse locking bolt. Hardened 
steel rollers are fitted to the inside arms of the rocker 
levers, and a deep oil groove is milled in the top of 
these arms to convey oil through the hollow spindles 
to the bearings and also to the cam rollers. 

Compression release cams—see Fig. 9—are formed 

on the exhaust cams, and the lateral movement of the 
floating cam shaft is effected by a long hand lever at 
the rear end of the engine. This lever is attached to 
a gun-metal collar, which is fitted with a square thread 
screw ; the design of this compression release gear is 
very similar to that used on all the Mercédés engines. 
The cam shaft is driven from the front end—an 
unusual arrangement in enemy engines—through a 
bevel gear, which floats on eight splines cut on the end 
of the cam shaft. The cam shaft vertical driving 
shaft is driven directly from the front end of the crank 
shaft by bevel gears. The top end of thevert ical 
spindle runs in a combined thrust and radial bearing, 
and the lower end has six splines cut in it and floats in 
the lower bevel gear, which, with its bearing and 
housing, form a separate unit, and need not be 
disturbed when withdrawing the vertical spindle. 
y. Crank Shaft.—The six-throw crank shaft is of 
normal design. The usual type of plain white metal 
bearings is used. The diameter of the journals is 
58 mm., and of the crank pins 56 mm.; the length of 
all the journal bearings is 50 mm., with the exception 
of the front bearing which is 51mm. All the crank 
pins and journals are bored 30 mm. diameter, except 
the two front journals, which are 21 mm. bore, and the 
webs are drilled with 5 mm. oil leads in the usual way 
for pressure lubrication. . Brass discs are used to 
plug the ends of the holes bored in the journals and 
crank pins. These discs are expanded into grooves 
cut in the ends of the holes. The construction of the 
front ball bearing and propeller double-thrust race 
is clearly shown in the general arrangement drawing 
of the engine. 

The method of attaching the propeller hub by 
serrations cut on the outside of a sleeve which fits on 
to the tapered extension of the crank shaft, follows 
the original design of the previous Austro-Daimler and 
Beardmore engines. In other respects the construc- 
tion of the propeller hub is of ordinary design, but 
compared with the hubs used on most other enemy 
engines the weight is considerably below the average, 
viz., 11.3 1b.—less the crank shaft extension. Details 
of the propeller hub are given in Fig. 8. 








INSTITUTION OF MECHANICAL ENGINEERS. 





For the benefit of members of the Institution residing 
in the Lancashire district, the three papers dealing with 
hardness tests of metals were submitted to a meeting 
held at the Engineers’ Club on Friday last, Dr. 8. Hele- 
Shaw presiding. In opening the debate the Chairman 
referred to the remarkable studies which had been made 
in engineering during the last 40 years. He said the 
subject to be dealt with was one of interesting scientific 
research, and would probably be one of the means of 
arriving at the constitution of metals, since the hardness 
bore, according to Dr. Edwards, a definite relation to 
the atomic weight. Mr. Stromeyer, the next speaker, 
said there was an old saying that the bad worker was 
always dissatisfied with his tools ; judging from the papers, 
he thought it was so with regard to the good workers. 
He did not think that the tests carried out would help 
his own particular branch of engineering, but might 
be of use in arriving at the strength or hardness after 
structures had been completed. Before these instruments 
were of any value, however, he said they must prove 
their reliability. He admitted that Dr. Edwards’ tests 
were more reliable than he had found the Brinell tests 
to be. 

Mr. J. Butterworth said the hardness tests had ‘‘ come 
to stay,” along with those for tension, compression, &c., 
tests. The ordinary tests for bending, tensile and com- 
pression were chiefly of value until the elastic limit was 
reached. He appealed for a standard impact testing 
machine and a standard method of using it. Another 
speaker, Mr. Peekman, said what he was looking for was 
a hardness test for the finished material. He said he 
could not apply the Brinell test to a finished article 
without leaving an impression on the surface, and sclero- 
scope readings were not uniform. He wished to know 
what kind of hardness the authors were looking for— 
was it hardness to resistance or hardness to wear ? Mr. 
D. Adamson said what was of most importance was 
that means were provided for converting the tests into 
facts that were useful to engineers. He said what engi- 
seers wanted to know was whether a material that gave 
2 high hardness number was going to prove more durable 
in a journal, slide or lathe bed. .At any rate, all the 
methods which were quoted were reliable, and could be 
used with confidence. Engineers might help materially 
by giving the figures of results obtained for comparison. 
Mr. Adamson mentioned, as an item of useful information, 
that plates up to 280 Brinell hardness number were 
workable, but at 300 this was not the case. He said 
the Brinell tests were suitable for lower hardness numbers 
and the scleroscopic tests for higher degrees of hardness. 














PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


A Cautious Iron Market. 


War requirements still absorb the great bulk 
of production at the ironworks here. Work which 
carries a lower priority is being continually squeezed 
into the background. Merchants report that the supplies 
which are reaching them in driblets, against the general 
requirements of the market, fall so far short of demand 
that arrears are constantly accumulating.: In some 
subsidiary branches of iron manufacture orders are only 
being accepted now on the express stipulation that they 
are not subject to cancellation. Sellers wish to safeguard 
themselves against any reaction which might attend a 
cessation of the present demand for the purposes of the 
war. Conditions of this sort do not represent the general 
attitude of the market as a whole, however. Caution is 
being exercised, as producers in nearly every department 
already stand pledged to large deliveries. All the iron- 
works are making short production through coal scarcity. 
The works are kept going mainly through preferential 
fuel supplies, ordered to be delivered by the Coal Con- 
troller. Overtime is being abolished at many of the 
ironworks through this cause. 


Best and Merchant Bar Trade. 


The bar iron mills have no trouble in securing 
as meny orders as they can get through at the enhanced 
prices authorised more better than a couple of months 
ago. Staffordshire marked bars keep at £17 or £17 2s. 6d. 
for the celebrated L.W.R.O. brand of bars and the Earl ot 
Dudley, while the Stourbridge make of Messrs. Jno. Bradley 
and Co. is £18 per ton, or £1 above the rest of the market. 
Unmarked bars are £16 to £17, delivered to consumers’ 
works, according to quality. Third class iron is in 
active demand at £14 15s. net at makers’ works and 
up wards, or £15 5s. to £15 7s. per ton delivered. Small 
bars of unmarked quality and of gin. basis and upwards 
remain at £17 10s., and are in demand much exceeding 
makers’ capacity to supply. Merchants are the chief 
buyers. A few puddled iron billets are being turned 
out at the millsforthe accommodation of regular customers, 
but none are offering on the open market. The rulin 
price is £11 10s. to £12 for puddled bars and £12 10s. 
for puddled billets. 


New Sheet and Slab Prices. 


The revised list of prices of products rolled at 
the sheet works, issued by the Director of Iron and Steel 
Contracts, to which I referred last week,is found, in the 
main, to confirm existing prices. Particularly is this 
the case with steel slabs, plates, strips, &c., for re-rolling, 
which continue at £10 7s. 6d. This figure, indeed, has 
been one of the most permanent in the war. Some 
important new “extras”’ have been introduced for the 
rolling of lots below 10 tons. While it is impossible to 
place orders down to 5 ewt., the authorities are giving 
every encouragement to the restriction of business to 
10-ton lots as a minimum. They are, in every way, 
encouraging continuous rolling at the works as the most 
satisfactory way, from an economic and patriotic point 
of view. The “extra” for close annealed sheets has 
been increased by the new order from 10s. to 15s. per ton, 
and for painted sheets by about £1 per ton. The sheet 
mills are mostly working at date to the full limits 
permissible by the uncertain supply of Bessemer steel 
bars. Demand centres mainly on ‘orrugated descriptions, 
black or painted, but smaller orders for galvanised sheets 
are also being executed here and there, for which the 
price is £28 or £28 10s. 


Searcity of Foundry Iron. 


Some of the pig iron makers are getting supplies 
of coke more punctually, and work at the blast-furnaces 
appears to be showing a little improvement. At some 
of the South Staffordshire blast-furnaces strenuous 
endeavours are being made to augment the output of 
foundry iron especially. But the position of this material 
is not appreciably relieved; many ironfounders are 
intermittently held up for lack of supplies. In no direction 
is there sign of any reserves of foundry material being 
mustered. Forge pig iron is readily obtainable, but it 
does not appear that supply is outpacing demand. ‘There 
are no sales of any great magnitude, anything above 
200 tons being the exception. 


Wages at the Blast-furnaces. 


The recent award of the Ministry of Munitions, 
giving the blast-furnacemen a rise of Is. per shift, has 
been confirmed, so far as it relates to this district, at a 
meeting of Midland and South Staffordshire furnace 
managers. A more important change than the im- 
mediate advance in wages is the provision that 
in future double time must be paid for Sunday 
work. Hitherto the men’s pay has been based upon 
the general idea that in this branch of the iron trade a 
seven days’ week was a necessity which could not be 
done without. Therefore, Sunday: work was not regarded 
as calling for any special allowance. All this, however, 
is to be altered in future, and the men will receive “double 
time’ pay for Sunday work. The new scheme as a 
whole takes effect retrospectively from August last. 


Steel. 

Steel orders show no diminution. The Govern- 
ment is pressing for deliveries faster than they can be 
got through with the present scarcity of fuel and labour. 
A time limit is being kept on all material, so that it is 
very difficult to get non-war business through. Big 
orders for post-war execution are on offer, buyers caring 
very little as to price. In respect of raw material, billets 


are much more plentiful than sheet bars. Small rounds, 
squares and flats are called for as insistently as ever. 
A good many orders of high priority, offered by merchants, 
have to be turned down by the steel rolling mills. 


Prices 
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are steady on the basis of £18 10s. for small bars, jin. 
basis. Smaller sizes command heavy extras. Large 
quantities are wanted for France. 








LANCASHIRE. 


(From our own Correspondents,) 
MancuesteR, Thursday. 
Iron, Steel, and Metals. 


Tue general tone of the market is more distinctly 
affected this week by the prospects of the near approach of 
than it was last week. One hears of withdrawals 
of war orders in some directions, although in other direc- 
tions there is no slackening. The possible effect upon the 
markets is not yet clearly seen, and, indeed, there are many 
hindrances to clear vision in such a matter; but the ten- 
dency to greater hesitation in buying material is fairly 
plain, and the preparation for the great change which is 
coming must necessarily occupy the attention of all 
concerned, 


Metals. 

The new “ British Met u Corporation, Limited,” 
seems now to be definitely started on its career, although 
only a part of the capital of £5,000,000 has yet been 
actually subscribed. Its objects are generally directed 
towards preventing any further predominance of German 
interests in the metal trade. In America and in France 
some movement of a like kind is taking place, and so long 
as healthy competition is not ruled out between the 
various organisations the consumer may not be injured. 
One does not, however, desire to see the formation of any 
‘* Metal Trust ” on the lines of the “‘ Trusts” which have 
been so oppressive in America. The actual prices of 
copper have not been altered, and apparently there is no 
prospect of any change until December; but it is quite 
possible that we may then see some serious alterations, 
even if the strict control over the metal is maintained. 
Reports from America indicates that the labour situation 
is tending towards improvement. The demand for old 
metals, such as gun-metal and brass, does not show any 
sign of improvement, and it seems quite likely that lower 
prices may have to be taken in the near future. Tin has 
been held steadily at the recently established price; but as . 
the control of buying has now been completed by the 


& | appointment of a firm—Messrs. Jardine, Matheson and Co. 


—for the purchase of Chinese tin for the Allies, it is possible 
that some reduction in the price may be near. Whether 
this will come slowly and gradually or by large amounts 
remains to be seen, but in any case consumers will have to 
be careful what they do and what sort of stocks they hold. 
There has been no change in the position of spelter or of 
lead in this country, but the American market for prompt 
delivery has been firmer. 


Serap. 

The position with regard to iron and steel scrap 
does not’ yet show much change, but there is a great deal 
of hesitation, especially concerning steel and cast iron. 
The actual supply of ordinary melting steel scrap seems 
comparatively small here, but it is difficult to be sure as 
to the effect on the appearance of the market of the 
tendency to hold back from selling, which results from 
dissatisfaction with the price. It is, however, probable 
that the actual production of steel scrap is checked for the 
moment, and may be checked still further. Steel ship- 
building will, of course, go on, and already a considerable 
amount of finished steel is being diverted to that industry ; 
but the question is whether the working up of steel in 
shipbuilding will provide as much scrap as in the war 
industries. The supply of wrought iron scrap remains 
very poor, and one does not see how it is likely to be 
improved just at present. It depends ultimately upon 
the quantity of new iron which is being used in industry, 
and this quantity has been seriously diminished. The 
market might be supplied with larger quantities of railway 
scrap if the work of renewing the railways could be 
started; but it is not probable that much can be done in 
that direction for some months. The position in cast 
scrap remains very unsatisfactory so far as Lancashire is 
concerned. Dealers are offering very little at the official 
prices, and are not at all inclined to look for business until 
they are better assured of what is likely to happen. The 
best kinds of cast scrap are still held off the market. 


Pig Iron. 


There is no improvement yet in the supply of 
foundry iron to this market, and apart from the fact that 
some sellers now put in their contracts a clause protecting 
themselves against any withdrawal of subsidies, there is 
no change in the prices. A little No. 3 Derbyshire foundry 
can be bought at 98s. 8d. per ton delivered, and sometimes 
a lot of North Staffordshire at 102s. 6d., but it is recognised 
that these figures do not represent the cost of making 
pig iron. Of Cleveland iron one hears but little, except 
that the contract balances to be cancelled at the end of 
the month are larger than usual. 


Technical Libraries. 


At a conference arranged under the auspices 
of the North Central Branch of the Library Association 
in Manchester last week papers were read on public - 
technical and commercial libraries. A paper by Mr. 
R. H. Clayton on “The Public Technical Library” 
urged that such a library must contain all that information 
which a firm or individual did not possess in a private 
library. It must be complete, and include all important 
English and foreign technical journals. Such a library, 
he said, must also include a list of British and foreign 
patent specifications and foreign lexicons. In America 
there were technical libraries in all the important cities. 
He said he would place such libraries in Birmingham, 
Leeds, Manchester, Newcastle, Nottingham, and Glasgow. 
There were three sources of financial supply—national, 
municipal and private. He believed that the support 
of private firms could be relied upon. Mr. J. G, Pearce, 
of the Research Department of the British Westinghouse 
Company, in a paper on “The Relation of the Works 
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Library to the Public Technical Library,” said that the 
narrower the function of the public library the more 
successfully would that function be carried out. He 
suggested highly specialised libraries on the lines of local 
industries. Manchester, for instance, might specialise in 
cotton and textiles, Sheffield in steel and ferrous metal- 
lurgy, Birmingham in non-ferrous metallurgy, Leeds in 
wool, Newcastle in shipping, Liverpool in marine 
engineering. The relation of the public technical library 
to the works library was that of the general to the 
particular. 


Manchester Association of Engineers. 


A paper on “ Fuel Oil and its Applications,” 
with lantern slides, was read before the above society 
on Saturday last by Mr. A. F. Baillie. The paper dealt 
chiefly with the oilfields of Mexico, the third largest oil- 
producing country in the world, and the author described 
the methods of drilling, straining, storing, refining, 
loading, bunkering, and marine transportation, as carried 
out by one of the large oil-producing firms. A considerable 
part of the paper was devoted to the applications and 
advantages in comparison with coal, for marine, railway, 
and land steam raising plantsand for metallurgical furnaces. 
The author said the largest quantity of oil fuel used in 
1917 for furnace purposes was for billet heating, in con- 
nection with the manufacture of shells. In pre-war 
times the principal consumers were glass bottle manu- 
facturers, and rivet, bolt and nut makers. He said that 
large users of oil fuel are found in the metal melting 
industry, melting metal from the low fusion aluminium 
to the high fusion steel, the melting points of which 
ranged from 1000 to 3000 deg. Fah. 


BaRROw-IN-FurRNEsS, Thursday. 
Hematites. 


There is now more activity in the hematite 
pigiron trade of North Lancashire and Cumberland than 
has been the case for many months past. In all there 
are thirty furnaces in operation, and a considerable 
tonnage of iron is being smelted. The whole of this 
iron is going into prompt use. A good proportion of 
the output of the Barrow furnaces, and also that of many 
in and around Workington, is being used up in the im- 
mediate districts. In addition, there is a very full 
demand on the part of Midland and Scottish manufac- 
turers, special brands of iron being in urgent demand. 
A bigger output could readily be disposed of, and the 
time when the supply will quite meet the demand appears 
to be a long way off. Prices are steady, with parcels of 
mixed numbers of Bessemer iron at 127s. 6d. per ton, 
and special brands are at 140s. per ton, both f.o.t. 


Iron Ore. 


The demand for iron ore is fuller, and big 
deliveries of this raw material are being pressed for, 
practically the whole of the output being used up in the 
district. Foreign ores are in steady request. 


Steel. 

The steel trade, whilst presenting no new fea- 
tures, continues to be very fully employed, and is as busy 
as the supply of labour will permit. Most of the attention 
is being given, at both Barrow and Workington, to a 
variety of semi-products, but at Workington some rails 
have been rolled, and at Barrow the plate-mill is at work. 
Billets are at £10 7s. 6d. to £11 per ton; ship plates, £11 10s.; 
boiler plates, £12 10s.; heavy rails, £10 17s. 6d. to £11; light 
rails, £14 to £16; and heavy tram rails, £14 to £15 per ton. 
The shipbuilding and engineering trades are as busy as 
they can be, and there is activity in the business of ferro- 
concrete shipbuilding. Boiler makers, iron and steel, 
and brass founders are actively employed, as well as 
are those in speciality trades. 


Fuel. 

The demand for coal is brisk, with steam sorts 
at 32s. 6d. to 33s. 6d. per ton delivered, and house coal 
is quoted at 34s. to 42s. 4d. per ton delivered. Coke is 
in heavier demand, with East Coast qualities at 39s. to 
41s. 9d. per ton delivered. Lancashire cokes are at 
37s. 6d. per ton delivered. 








SHEFFIELD. 


(From our own Correspondent.) 


Peace Preparations. 


Next to munitions output, the chief matter of 
interest in this district continues to be the preparation 
for a return to peace conditions. One may observe it 
on all hands. And these plans would be a great deal 
more conspicuous even than they are if only labour and 
materials were available for building operations. When 
hostilities cease and the interregnum period has been 
lived through, there should be an enormous trade boom 
here, and it is for this that the leading firms are putting 
their works into a condition of readiness. What a trans- 
formed Sheffield the return of peace will find! If one 
could only close one’s eyes to that awful wastage of 

- war in precious lives, and in material and financial re- 
sources, it would have to be admitted that the last four 
years have done more for Sheffield’s industries than 
would otherwise have been likely for very many decades. 
From one end of the eastern district to the other there 
is scarcely an inch of ground not already built upon, 
being built upon or ear-marked for building upon as 
s)on as circumstances will allow. The open country 
between Sheffield and Rotherham has now been spanned 
by steel works. The two areas are as one, and the 
day is almost within sight when the remaining interstices 
will all be filled up with works sites. The most striking 
features along the road uniting the towns are the large 
works of Steel, Peech and Tozer, and, in the Tinsley 
district, the great place being completed by Vickers. 
What is troubling some of the smaller firms, which have 
been placed firmly upon their feet by war contracts, is 
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machinery can be adapted to the manufacture of the 
requirements of peace. There is a feeling that this is 
one of those reconstruction problems which some of the 
Government Departments might assist the firms concerned 
to solve. It is not quite clear how they could actually 
help in the matter; but, from all accounts, a national 
factory, not many miles from Sheffield, has been re- 
organised, as to plant and machinery, so many times 
that the impression has been created that the Department 
carrying out those changes might be in an excellent 
position to impart a few wrinkles in the adaptation of 
war machinery to peace purposes. There is still a good 
deal of talk about scrapping much of the present plant, 
but it is to be hoped ingenuity will come to the rescue 
with a better and more economical way than that. 


The Financial Aspect. 


The preparations of several of the larger firms 
include increases in capital. Thus the authorised capital 
of John Brown and Co. is to be raised by a million sterling, 
and its allied company, Thomas Firth and Sons, is just 
issuing a further 600,000 £1 preference shares. The 
chairman of the latter concern states that ‘‘ owing to the 
continued growth and development of the business, 
considerable extension and improvements to the plant 
and machinery in every department of the works in 
Sheffield have been necessary to cope with the increasing 
trade. These extensions and improvements during the 
last six years, together with the additions and improve- 
ments now in progress, will have involved the expenditure 
of upwards of £1,000,000.” The British Steel Works 
which had to be dismantled and evacuated in Riga on 
the advance of the Germans, belonged to Firths, which 
has an important subsidiary concern in the United States. 
In this country it is associated through John Brown and 
Co.—its chief ordinary shareholder—with Harland and 
Wolff and the Coventry Ordnance Company. The 
“‘improvements now in progress” in Sheffield include 
a series of large Siemens furnaces with steel chimneys. 
It is only last week that the shareholders in Vickers, 
Limited, met here to confirm resolutions for a big in- 
crease in capital, bringing the authorised total up to 
more than twelve millions—about the same as that of 
Armstrongs, with which firm Vickers has been associated 
in many directions, notably in the ship repairing and 
building enterprise at Constantinople. That under- 
taking, which looked very promising four years ago, was 
brought to an abrupt stop when Turkey threw in her 
lot with the Central Powers; but there are now excellent 
prospects of a resumption in the not distant future. 
It will be remembered, perhaps, that in support of the 
project, an issue of debentures was made by the Vickers- 
Armstrong interests, and when war broke out with Turkey 
only a portion of the instalments had been paid by the 
subscribers, who received back from the two firms every 
penny of the money paid. The Turkish Government had 
@ holding in the undertaking, and in view of the present 
position in the Near East, it will be of special interest 
to watch developments there. Amongst other Sheffield 
firms increasing their capital is that of Kayser, Ellison 
and Co., which two or three years ago decided to allot 
@ certain proportion of its profits each year for the benefit 
of employees, the desire being that no workman who 
had faithfully served the company should by any mis- 
fortune be denied the necessities of life. Since it was 
made into a public company, the firm has quadrupled 
its annual output of steel. It will be seen, therefore, 
by these remarks, that in many important directions 
Sheffield steel firms are really preparing for a big forward 
peace movement. 


Improving the Gas Supply. 


Arising out of the very trying experience of 
large consumers of gas during the past year or so, a pro- 
tective ‘association was formed about twelve months ago, 
and at a meeting of this body a few days since, with 
Mr. William Clark, a director of Vickers, in the chair, 
some interesting statements were made, the one causing 
the most satisfaction, perhaps, being that there is every 
prospect of an improved supply during the coming winter. 
Last year the conditions were really serious. A point 
emphasised by Mr. Clark was the desirability of an inde- 
pendent test. Even the ordinary tests were not as 
numerous as they ought to be, the number made on 
behalf of the Corporation being 117 for the year. London 
had a test for every seven million cubic feet, whilst 
Sheffield’s tests were on every 49 million; yet the 
necessity for pure and good gas in Sheffield was as great 
as, if not greater, than that of London, from a national 
point of view. Referring to the “ boosters’’ which so 
many firms have installed, the Chairman said that what 
was required was a pressure in the mains, sufficient to 
do away with the use of such things. He added, as a 
point of interest that, under the direction of the Ministry 
of Munitions, experiments were being made on the 
employment of women in the retort house at Neepsend— 
the labour shortage being, of course, one of the chief 
difficulties. A member (Mr. W. Flather) urged the 
pressing importance of a good supply of gas for munitions 
purposes, and Mr. P. B. Brown (a managing director of 
Hadfield’s), observed that if two or three firms sucked 
the gas out of the main, naturally that man who did not 
happen to have a “ booster’ suffered very seriously. 
It was surprising that a city like Sheffield sat under this 
defect as quietly as it had done. 


Round the Works. 

Export business is decidedly improving, a- 
movement in which crucible steel makers are sharing 
very fairly. Mining and tramway materials appear to 
be reaping a benefit from this tendency, new overseas 
business in other directions, including steel for Cal- 
cutta, Montreal, Havana, Linares, Bilbao, New York, 
Rio, Barbados, Saigon, Bangkok and Portugal; springs 
for Calcutta, St. Pierre, Perigneux, Rio, Montevideo 
and Lisbon; tools for Calcutta, Sekondi, Havana, 
Assam and Sao Paulo; files for Buenos Aires, Iddo, 
Bombay, Durban and Alexandria; saws for Rio, 
Calcutta and Buenos Aires; trowels for Madrid ; 
scythes for Pynta Arenas; sheep shears for Val- 
paraiso, Buenos Aires, Montevideo and Natal; knives 
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and Zanzibar; and cutlery for Santos, Sao Paulo 
Toronto, Sierra Leone, Buenos Aires, Nairobi and Rio, 
A movement is on foot for giving instruction at the 
University to managers, foremen and ordinary workiney 
—who desire to take advantage of the opportunity——r, 
the theory and practice of machine tools as applied to 
the edge tool, file and cutlery industries. It is intended 
as a practical encouragement, of an expansion of ma. 
chinery methods in the trades named, and is worthy of 
the utmost encouragement by employers and manave. 
ments generally. The trade position here is steaily, 
though there is a distinct speeding up in munitioris, 
in keeping with the Government’s policy of not relaxing 
@ nerve until peace has actually been signed. Makers 
of springs are exceedingly busy. Enormous orders 
are in hand for coiled and laminated springs for all kinds 
of vehicles, and many plants have had to be considera))|y 
extended. Railway springs are in very full demand, 
South America being a good customer. There is an 
urgent call for engineers’ fine tools for precision work. 
Rolling mills are now fully occupied, but on all hands 
the shortage of labour is still being badly felt, especially 
as regards skilled men. The position is at the moment 
aggravated by the large number of absentees through t!.o 
influenza scourge. 


Iron, Steel, and Coal. 


The local market for basic iron is easier than 
has been the case for a long time past, but the supplics 
of forge and foundry are considerably below demani(. 
Special qualities of hematite iron are coming forwari 
on allocation for war material in fair deliveries. Finishe:| 
iron is much restricted, but the market for Swedish iron 
is slow, the demand for steel from that quarter also being 
inactive, the very high prices, if nothing else, keeping 
buyers back. Finished steel continues to develop easi- 
ness. The electric and crucible furnaces are not fully 
occupied. In scrap, wrought and cast iron are in keen 
demand. The fuel position is still badly against con 
sumers, collieries being greatly in arrears with deliveries 
on contract account. Gas coals are in heavy request, 
stocks everywhere being low. Slacks are in very short 
supply, and all markets are nominal, there being no 
“free”? fuel. There is an urgent call for blast-furnace 
coke. Best South Yorkshire steam hards quote 23s. 
to 23s. 6d.; best Derbyshire, 22s. 6d. to 23s. ; seconds 
and steam cobbles, 21s. 6d. to 22s.; nuts, 21s. to 22s. ; 
washed smalls, 18s. 6d. to 19s. ; best hard slacks, 18s. 3d. 
to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; soft nutty, 
17s. 6d. to 18s. ; peas, 16s. to 16s. 9d. ; and small slack;, 
13s. to 14s. In house sorts branch quotes 27s. to 27s. 6d., 
and best Silkstone, 23s. 6d. to 24s. 6d., all per ton at pit. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Trade. 


Prosiems of distribution continue to occupy a 
good deal of attention in the Cleveland iron trade. The 
inadequacy of the transport facilities was never more 
pronounced than at the present time. The October 
deliveries to home consumers have been most disappoint - 
ing, and the cancellations of allocations have been un- 
usually numerous. Under the circumstances the pressure for 
deliveries during November is likely to be very heavy, but 
the prospects of meeting this demand are by no means 
bright. The issue of the necessary allocation for foundry 
iron affords absolutely no antee of delivery, and 
although practically all the iron allocated under Class A 
certificates is needed directly or indirectly for war con- 
tracts, it is improbable that more than a portion of the iron 
allocated can be delivered. The furnaces are working 
better. The more regular flow of fuel supplies to the 
furnaces and the better weather conditions have both 
exercised a favourable influence, and there is now rather 
a bigger proportion of foundry iron being turned out. 
But the truck position is very acute. For two or three 
days there has scarcely been a truck available at the local 
works, and the consequence is that, urgently as foundry 
iron is needed, makers, unable to deliver, are having to put 
it into stock. It is even stated that they are refusing rail 
orders entirely. A fair quantity of iron is going by sea to 
Scotland. The November allocations are coming freely 
to hand, and show that generally increased quantities have 
been certified for home consumers. Prices continue firm, 
No. 3 g.m.b. Cleveland pig iron, No. 4 foundry, and No. 4 
forge being 95s. per ton, and No. 1 99s. for home use, and 
122s. 9d. and 127s. 9d. respectively for export to the Allies. 


Hematite Pig Iron. 


The East Coast hematite pig iron trade presents 
few new features. On the whole the supply seems more 
adequately to meet the needs of the trade than does that 
of Cleveland foundry iron. Of course, this fact is almost 
entirely due to the increasing use of basic iron by steel 
producers, which tends to reduce the call.on existing 
supplies of hematite. Thus it happens that although the 
production of East Coast hematite has not been increased, 
it is now found possible to meet the more pressing needs 
of the Allies, to whom fairly substantial shipments of 
hematite have been made this month. Prices show no 
alteration, mixed numbers being 122s. 6d. for home con- 
sumption, and 147s. 6d. for export to the Allies. 


Furnace Coke. 


Supplies of coke to the blast-furnaces now appear 
to be adequate for the needs of the trade, and improved 
conditions are reflected in the better working of the fur- 
naces. The price is still fixed at 35s. 6d. per ton for good 
medium furnace kinds delivered at the works. It is, of 
course, quite an unremunerative figure, but the operation 
of the subsidy ensures for the coke producer a sum sub- 
stantially in advance of the fixed maximum. 


Manufactured Iron and Steel. 
The situation in the manufactured iron and steel 
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prevails in all departments, and especially in those con- 
nected with the production of shipbuilding requirements. 
Mills are running to their full capacity, and makers are 
doing their utmost to maintain and increase the output, 
notwithstanding the shortage of skilled labour, and the 
difficulty of obtaining adequate supplies of some raw 
materials. Finished iron makers are as busy as ever, and 
it is becoming more difficult as each week goes on to place 
fresh business, unless it is under high priority. The 
possibility of peace is already leading to tentative inquiries 
as to post war contracts for material, but obviously the 
moment for business has not yet arrived. Prices of all 
kinds of material are bueyant. The principal quotations 
for the home trade are as follows :— Steel ship plates, fin. 
and upwards, £11 10s.; °/,in., £11 15s.; Jin., £12; fin. 
£16; under jin. down to */,in., £17; steel boiler plates, 
£12 ; steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; iron ship rivets, £21 ; 
common iron bars, £14 15s.; best bars, £15 15s.; double 
best bars, £16 15s.; treble best bars, £17 15s.; packing iron, 
tapered, £17 ; packing iron, ordinary, £13 10s.; steel hoops, 
£17 10s. to £18 10s.; iron ship ancles, £13 15s.; steel rounds, 
squares, &¢., £12 10s.; steel sheets, 24 gauge, £17 10s. net 
f.o.b. at works for quantities of 10 tons and upwards ; 
annealed sheets, £18 5s.; painted sheets, £20. The follow- 
ing are nominal guotations for export :—Common iron 
bars, £17 17s.; best bars, £18 5s.; double best bars, £19 ; 
acking iron, tapered, £19 to £20 ; packing iron, ordinary, 
£15 10s. to £16 10s.; iron ship angles, £15 to £15 10s.; iron 
ship rivets, £23; steel bars, basic, £1% 10s. to £17 10s.; 
steel ship plates, £15; steel joists, £13 10s. to £14 10s.; 
steel hoops, £19 to £20; steel sheets, singles, £20 ; steel 
sheets, doubles, £22; steel strip, £17 10s. to £18 10s.: 
heavy steel rails, £12 5s. to £13 5s, 


Shipbuilding. 


Operations continue at the highest possible 
pressure in the shipyards on the North-East Coast, and it 
is gratifying to learn that the prejudice against pneumatic 
riveting and other labour-saving tools has been to a very 
great extent overcome. In a Tyneside yard recently 
seventeen pneumatic hammers were put on to one job, 
with the result that the work was completed in record 
time. The decision of the Government to offer a certain 
proportion of its standard ships for sale to British owners, 
in order that they may have tonnage on hand for after the 
war trade, had been generally expected, and thus did not 
come as a surprise. Tne ships available for sale in this 
way, however, are nothing like sufficient to meet the wants 
of our shipowners, nor are they always of the kind adapted 
for their purposes. They will do for certain staple trades, 
and in some cases they might be utilised as cargo liners, 
but their adaptability is limited, and many owners will not 
care to be saddled with high-priced standard ships whose 
design is not to their liking. The prices, it is understood, 
range from £25 a ton for 5000 tons deadweight vessels, 
down to £22 a ton for 8000-tonners, but they are regarded 
as manifestly too high in view of the fact that freights 
must begin a process of decline after the war. 


The Coal Trade. 


The position of the Northern coal trade is some- 
what irregular. Some of the pits are hard pressed for 
want of prompt stems, both tonnage and wagons being 
short, but others are in a reverse position, being amply 
supplied and working at strong pressure. There is a good 
deal of inquiry from neutrals, but the definite conclusion of 
new business is being constantly delayed owing no doubt 
to the uncertainty of the war situation. On the other 
hand, there: seems to be no inclination on the part of 
collieries to accept lower figures, although, in view of the 
continued scarcity of tonnage, new business would be 
welcome at most pits. In fact, it is not altogether an 
unreasonable supposition that the export collieries may 
experience an idle time during the winter months if the 
home rationing order is persisted in. In the cireumstances 
coals for prompt delivery are fairly plentiful, and buyers 
able to arrange immediate deliveries can discount prices, 
but this remark does not apply to best steams, which are 
scarce and strongly held at 70s. for any delivery up to the 
end of January. Second steams are more abundant at 
65s., while Tyne and primes and North Northumberlands 
are quoted at 67s. 6d., although lower prompt figures may 
be arranged. The stocks of Blyth and Tyne steam smalls 
are increasing, and inquiries are not so pressing. Prices 
range from 40s. to 42s. 6d. The Durham gas coal trade 
is active, and although supplies are abundant primes and 
superiors are firm at 50s. to 55s., according to grade, while 
seconds realise from 42s. 6d. to 45s. With regard to the 
Durham bunker coal trade there is a slow demand on the 
open market. Sellers are pressing supplies at 40s. for 
good unscreened, and 45s. for superiors. Official and 
Allied demands for all descriptions of coal are well main- 
tained. The maximum quotations for the Allies are as 
follows :—Best, Blyth steams, 37s.; Tyne primes, 36s. 6d.; 
Tyne prime smalls, 27s. 6d.; second steams, 32s. 6d. to 
34s.; North Northumberland smalls, 25s. to 27s. 6d.; Blyth 
smalls, 27s.; smithies, 31s. to 32s.; peas and nuts, 31s. to 
42s.; best gas, 32s.; second gas, 30s. 6d.; coking coals, 
31s. 6d.; coking smalls, 30s. 6d.; household coals, 35s. to 
37s.; foundry coke, 50s.; gas-house coke, 40s.; best bunker 
coals, 34s. to 34s. 6d.; ordinary qualities, 33s. to 33s. 6d.; 
specials, 39s. Principal quotations for the home trade are 
as follows :—Northumberlands: Best Blyth steams, 
33s. 6d. to 35s. 6d.; second Blyth steams, 29s. 6d. to 
32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; unscreened, 
for bunkers, 27s. 6d. to 29s.; household coals, 
26s. 6d. to 27s. 6d.; best Blyth smalls, 25s. 6d.; smithies, 
31s. 6d. to 36s. 6d.; North Northumberland smalls, 25s. 6d.; 
peas and nuts, 35s. to 37s. 6d. Durhams: Steam (loco- 
motive), 33s. to 35s.; special Wear gas, 31s. 6d. to 33s.; 
best gas, 29s. to 3ls. 6d.; second gas, 27s. 6d. to 30s. 6d.; 
ordinary bunkers, 30s.; best bunkers, 31s. 6d.; superior 
qualities, 34s.; smithies, 3ls.; peas and nuts, 31s.; coking 
coals, 29s, to 30s. 











SCOTLAND. 


(From our own Correspondent.) 
Glasgow Gas Centenary. 
THE centenary of the institution of a public 
gas supply in Glasgow was celebrated during the past 





week by a luncheon in the City Chambers, followed by 
an inspection of the Dalmarnock and Dawsholm Works, 
where the latest improvements in the production of gas 
have been introduced. A record was first kept in 1827 
of the production of gas in Glasgow, and in that year 
the total was 80,000,000 cubic feet, a quantity which 
could now be produced in less than three days. In 
respect to future developments, the convenor of the 
Gas Committee referred to improvements at the Dal- 
marnock works, where, he said, the introduction of vertical 
retorts had resulted in a saving last year of £38,500. 
At the Dawsholm works a water gas plant of 2,500,000 
cubic feet daily capacity has recently been installed 


Retail Prices of Coal, 


Retail prices of coal in the Glasgow area have 
been advanced about 1}$d. per ewt., making prices as 
follow :—Per ton in bags from 40s. 8d. to 44s. ; for quanti- 
ties less than one ton, 1s. 11d. to 2s. 1d.; sold at railway 
depots, and 2s. 2d. to 2s. 4d. from road vehicles. Coke. 
is to be sold to registered merchants or licensed dealers, 
at 27s. 9d. per ton, or delivered in wagons at all Glasgow 
stations, 28s. 6d. per ton. For small quantities the price 
is 4d. per 28lb., sold at the Corporation Gasworks. 
With regard to labour, the local Assistant Coal Controller 
has requested merchants to inform him of the name and 
military number of low grade men who had been taken 
for the Army, in order that he may apply for their return. 


Pig Iron. 


There is no change in pig iron conditions. The 
output is quickly absorbed chiefly on war work, and 
private claims receive little attention. Hematite is 
scarce, and some grades of foundry iron are entirely out 
of the market. Forge continues to be a little more 
plentiful, but available supplies do not allow of much 
in the way of private transactions. Prices, consequently, 
are purely nominal, but in the few instances where exports 
are possible, values have reached a very high level. 


Finished Iron and Steel. 


There is no falling off in the activities in the 
finished steel and iron trades. Specifications for delivery 
in the home market are plentiful, while orders on Allied 
account are considerable. Neutrals, too, are in the 
market, but Government restrictions are a barrier to 
transactions. The scarcity of fuel still has an adverse 
influence on outputs, and there is little prospect of an 
early improvement in this respect. The supplies of 
pig iron and scrap, however, are now more in accordance 
with requirements. At the steel works the demand for 
shipbuilding shapes and sections is almost wholly in 
connection with the home market. There has been a 
greater disposition towards the granting of licences of 
late, but exports do not show a proportionate increase. 
The request for sheets still centres largely in the heavier 
gauges for shipyard work. Galvanised material is still 
off the market, as far as regards ordinary mercantile 
work, The greater proportion of the work in progress 
at the malleable ironworks is still of a high priority class. 
The demand for rivet, bolt and nut iron is very insistent, 
while light rails for trench work are in constant request. 
Structural engineers have a considerable number of 
orders for materia] for use in France, and crane makers 
have also orders for the same destination. Steel tubes 
on Government account also for use in war areas are 
in heavy demand. Makers of machine tools are ab- 
solutely full up with orders at present, with outputs at 
the maximum. The export departments continue with- 
out movement, owing to the difficulty of deliveries and 
shipment. 


Coal. 

Activities in the Scotch coal market continue 
on @ high level. Demands from all quarters are fully 
maintained, but, unfortunately, the output shows little 
or no expansion. In fact, the tendency has been rather 
in the opposite direction, owing to a reduction in labour 
caused by the influenza epidemic. Government require- 
ments remain strong, and shipping requests are constant, 
though in the Lothians there has been a slight falling off 
in the latter, with a consequent better supply for local 
use. Generally speaking, however, home industrial 
and household consumers are receiving meagre deliveries, 
and the outlook for the winter months is not too pro- 
mising in the meantime. The aggregate shipments 
from Scottish ports during the past week amounted to 
121,132 tons compared with 164,901 in the preceding 
week, and 168,005 tons in the corresponding week Jast 
year. Ell coals are quoted, f.o.b. at Glasgow, 32s. 6d. to 
35s.; splint, 35s. to 37s.; navigations, 37s.; steams, 
34s. 6d.; treble nuts, 30s. ; doubles, 29s. ; singles, 28s. ; 
first-class screened navigations, f.o.b. at Methil or Burntis- 
land, 36s. to 38s.; first-class steams, 35s.;  third-class 
steams, 3ls.; best steams, f.o.b. at Leith, 33s. 6d. ; 
secondary qualities, 32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES 


(From our own Correspondent.) 


The Eight-hour Day Demand. 


THE men’s demand for the establishment of 
an eight-hour day for all surfacemen and craftsmen 
has been the chief subject of discussion during the week. 
Sir Guy Calthrop, the Coal Controller, visited Cardiff 
on Friday last and conferred with the two executive 
bodies of the South Wales Miners’ Federation, and the 
Enginemen, Stokers, and Craftsmen’s Association. His 
mission was not in any way successful with either 
executive. When meeting the Miners’ Executive the 
Coal Controller pointed out the difficulty which the 
Government experienced at the present time in dealing 
with the application of a small section of the surfacemen. 
The demand now made affects only about 30 per cent. 
of the surfacemen and craftsmen. Sir Guy Calthrop 
suggested, as South Wales coalowners have hitherto 





contended, that as the matter more or less affects the 
whole of the collieries throughout the country, the South 


Wales district should refer the question for consideration 
with that of other districts, to the Miners’ Federation of 
Great Britain. The local executive countered this 
suggestion by pointing out that the Miners’ Federation 
of Great Britain Executive had already discussed the 
subject and remitted it to the separate districts for 
settlement. The end of it all, however, was that the 
executive decided to call a coal-field conference for Monday 
next, and to submit the recommendation, “That 
on that date (November 4th) the Council should give 
the coalowners notice that on and after the 18th inst. 
workmen now engaged at the collieries who are at present 
working longer hours than the men handling coal on the 
surface should cease work at the same time as workmen 
handling coal, and adjust their meal times in accordance 
with the practice at particular collieries.” Should any 
difficulty arise with the owners as the result of this action, 
which the council is unable to settle, then a further 
conference shall be called to deal with it. Sir Guy 
Calthrop, after leaving the Miners’ Executive Council, 
attended a meeting of the Executive Council of the 
Enginemen, Stokers, and Craftsmen’s Association, and 
he made a similar suggestion to them, viz., remitting 
consideration of the men’s claim to the National Council 
of Colliery Workers Other Than Miners, as the Coa 
Controller has arranged to meet this Council and the 
Executive of the Miners’ Federation of Great Britain 
on Friday of this week, viz., November Ist. The 
Executive of the Enginemen, Stokers, and Craftsmen’s 
Association deferred consideration of the suggestion 
until Monday last, when it was announced that at the 
interview with Sir Guy Calthrop, on Friday last, the Coal 
Controller announced that he had been authorised by 
the Government to give a guarantee that an eight-hour 
and ten minutes day, with twenty minutes for one meal- 
time, making a day of eight and half hours in the colliery, 
would be established within six months after the declara- 
tion of peace. The Executive, however, decided that 
this offer was unacceptable, and it was agreed that the 
Government offer should be submitted to the members, 
and the question also balloted on as to whether fourteen 
days’ notice should be given the owners to terminate 
contracts in support of their demand for an immediate 
introduction of an eight-hour day. 


Output Committees. 


As previously indicated the question of the 
establishment of pit committees to deal with absenteeism 
and production has not hitherto followed a very smooth 
course in South Wales. Two years ago a similar scheme 
in this district suffered a complete breakdown, and it 
was only in accordance with the agreement entered into 
between the Government and the Miners’ Federation of 
Great Britain that an effort to re-establish such bodies 
was made. A joint sub-committee was appointed 
recently to prepare rules and regulations for these pro- 
posed committees ; but when they met, at the end of 
last week, there was a distinct cleavage between the 
owners’ and workmen’s representatives on a question 
of fundamental principle, the result being that the work- 
men’s representatives left the meeting, reported to the 
Executive Council of the Miners’ Federation what had 
been the result of their proceedings and received the 
approval of the Executive Council in declining to accept 
the owners’ proposals. The owners put forward a scheme 
which would have enabled both sides to bring influence 
to bear on absenteeism, but still reserved to the 
managements of collieries questions as to conditions 
of employment, wages, customs, &c. The workmen’s 
representatives stipulated that any conditions of em- 
ployment affecting output should be dealt with by the 
proposed pit committees, but seeing that they could 
not get the powers they wanted they declined to fall 
into line and, therefore, the scheme falls through. 


Lost Time at Collieries. 


Members of the District. Coal and Coke Supplies 
Committee for this district have recently had an interview 
with the Coal Controller in order to discuss the existing 
position of affairs in the coal trade, more especially as 
regards the time now being lost. at anthracite collieries 
and steam coal collieries in the western district of the 
coalfield. Certain proposals and recommendations were 
submitted by the committee, which it was considered 
would, if put into operation, have the effect of bringing 
about a more equal distribution of trade, and improved 
working at the collieries. Some of the recommendations 
have been accepted by the Controller, who promised to 
consider others put forward. The three principal points 
submitted were —-(1) that more shipping should be 
provided for export and more wagons for the inland 
steam coal trade in the western portion of the coalfield ; 
(2) that there should be less delay in the transit of wagons, 
sent inland; and (3) that anthracite large coal, ovoids, 
and briquettes made of anthracite duff, should be excluded 
from the Household Fuel and Lighting Order, if not for 
the whole country, then, at least, for area 12 (South 
Wales). 


Current Business. 


Operations on the coal market have ruled rather 
quiet. and the only feature has been the receipt of a revised 
edition of directions for the sale of coal, issued by the 
Coal Controller, and dated the 26th inst. These directions 
embody the various amendments which have been made 
since the directions published on January 31st, last but 
important alterations are made in the minimum prices 
chargeable for coals sold for neutral destinations. These 
charges are substantially advanced, the increases ranging 
from 4s. to as much as 10s. per ton above the schedule 
prices for France and Italy. In some cases the schedule 
prices for the Allied countries still stand as minimum 
prices for neutral sales, as, for instance, steam smalls, 
unwashed duff, and No. 2 Rhondda smalls, but No. 3 
Rhondda smalls are put up by 5s. per ton; while coke 
and patent fuel are materially higher. The Controller’s 
action, however, has not attracted much attention, as 
salesmen have hitherto endeavoured to get more than 
the scheduled prices for neutral sales, and, as a matter 
of fact, extremely little neutral business is being done ; 





consumers abroad being more inclined than ever to hold 
off the market in the expectation of an early cessation 
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of hostilities, and the expectation that peace will bring, 
at any rate, a substantial reduction in freight rates. 
Tonnage supplies keep fairly good and are equal to 
absorbing practically all large coals, for which there 
is a good demand for Allied destinations. Collieries in 
the Cardiff and Newport district are working fairly well, 
and no loss of time is reported. Through coals and 
superior steam smalls are steady, but inferior smalls are 
very dull. Coke is firm, the inland demand being very 
pressing. Collieries have been urged to speed up deliveries. 
Patent fuel works are also fully engaged and pitwood 
supplies are ample to meet the urgent needs of collieries. 


LATER. 


The coal market shows no marked change. The demand 
is chiefly for large coals, which owners have no difficulty 
of disposing of, but through coals are none too well 
stemmed, and with the exception of superior bunker 
smalls, the inquiry for small coals is very meagre. The 
accumulation of smalls and the delays to rolling stock 
engaged in the inland trade cause owners no little anxiety. 
Complaints have, on several occasions, been made lately 
of miners stopping work without notice, and, as a con- 
sequence, at a meeting of the Joint Standing Disputes 
Committee of the Coal Conciliation Board. on Tuesday, 
the owners’ representatives informed the Committee 
that they were determined to prosecute in the cases at 
the Mardy pit, Gwaun-cae-Gurwen, where the men 
stopped on the Ist, 15th, and 16th of October, and that 
summonses should be issued against the workmen who 
stopped at the Great Mountain colliery on July 11th. 
Unfortunately, experience shows that police-court action 
in respect of the owners’ grievances in regard to sus- 
pension of work without notice, does not prove a very 
.salutary remedy. 


Sehedule Prices (Fixed for France and Italy). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s. ; 
best drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 
25s. to 28s. 6d.; washed smalls, 29s. 6d.; best Mon- 
mouthshire black vein large, 37s.; ordinary Western 
Valleys, 38s. ; best Eastern Valleys, 36s. ; seconds Eastern 
Valleys, 35s. Bituminous coal: Best households, 40s. ; 
good households, 37s. 9d. ; No. 3 Rhondda large, 37s. 9d. ; 
smalls, 33s.; No. 2 Rhondda large, 34s.; through, 29s. 
and 30s. 6d.; smalls, 24s. and 26s.; best washed nuts, 
37s.; seconds, 35s. 6d.; best washed peas, 34s. 4d. ; 
seconds, 33s. 6d.; patent fuel, 37s. (6d. extra for France 
and Italy); coke, 54s. 6d.; \pitwood eéx-ship, 65s. 
Neutral prices (minima) :—Best smokeless large, 50s. ; 
best seconds, 47s. 6d.; second Cardiff large coal, 46s. ; 
ordinary large steam, 45s.; best drys, 45s.; ordinary 
drys, 42s. 6d.; best house coal (export), 50s.; good 
qualities, 46s. ; No. 3 Rhondda large, 46s. ; No. 3 smalls, 
38s. ; No. 2 Rhondda large, 41s. ; No. 2 through, 35s. 6d.; 
No. 2 through seconds, 33s.; patent fuel, 45s.; and 


eoke, 70s. 


Newport. 


Monmouthshire coals continue fairly steady, 
though, in some cases, prompt supplies are still obtainable 
without much difficulty for shipment. Work at the pits, 
however, is well maintained. The inland demand for 
coals is active, and complaints are still heard of delay in 
deliveries owing to transport difficulties. Schedule prices 
(fixed for France and Italy) :—Steam coal : Best Newport 
Black. Vein large, 37s.; Western Valleys, 36s.; best 
Eastern Valleys, 36s. ; other sorts, 35s.; steam smalls, 
25s. to 27s. Bituminous coals: Best house, 40s.; seconds, 
37s. 9d.; patent fuel, 37s.; Pitwood ex-ship, 65s. 
Neutral prices (minima) : Best Newport Black Vein, 45s. ; 
Western Valleys, 43s. 6d. ; best Eastern Valleys, 43s. 6d.: 
Eastern Valleys, other sorts, 42s. ; best house coals, 50s. ; 
seconds, 46s.; patent fuel, 45s.; and coke, 7(s. 


Swansea. 


The position as regards the anthracite coal trade 
has not undergone any substantial change. Many 
collieries have difficulty in maintaining regular work. 
Best large qualities are steady, but lower grades are quiet 
in demand. Superior machine made descriptions keep 
a fairly good tone, but steam coals are in comparatively 
little request and supplies are freely offered. Schedule 
prices (fixed for France and Italy) :—Anthracite: Best 
breaking large, 37s. ; second breaking large, 36s.; third 
breaking large, 34s. 6d.; Red Vein large, 34s. 6d. ; 
machine made cobbles, 46s. to 49s. 6d.: French nuts, 
46s. to 49s. 6d.:; stove nuts, 46s. to 49s. 6d.; beans, 
40s. to 42s.; machine made large peas, 27s.; rubbly 
culm, 18s. and 20s. ; duff, 13s. 6d. and 15s. 6d. Steam 
coal: Best large, 37s. ; seconds, 34s.; bunkers, 29s and 
30s. 6d.; smalls, 24s. and 26s. Bituminous coal: 
Through and through, 34s.; smalls, 31s. Patent fuel; 
37s. Neutral prices (minima) :—Best large anthracite, 
45s.; seconds, 43s. 6d.; thirds, 4ls.; Red Vein, 38s. ; 
machine made cobbles, French nuts, and stove nuts, 
54s. to 60s.; machine made beans, 46s. to 49s. ; machine 
made peas, 45s.; rubbly culm, 26s.; breaker duff, 16s. ; 
best large steam, 45s. ; second quality, 41s. ; best through, 
35s. 6d.; second through, 33s.; bituminous through, 
4ls.; and smalls, 32s.; patent fuel, 45s. 


Tin-plates. 


The tinplate trade is as firm at ever, makers 
being full up with orders for the next two months. Owing 
to labour shortage difficulty is being experienced in keep- 
ing mills in full operation. Quotations: I.C. 20x14 x 112 
sheets, 32s. 3d. Block tin, £333 10s. per ton cash, and 
for three months; copper, £122 per ton cash, and for 
three months ; lead, Spanish, £29 10°. per ton. 








INSTITUTE OF ARBITRATORS.—The Institute of Arbitrators 
held their annual meeting on the 15th ult., at 297, Winchester 
House, Old Broad-street, E.C., when the retiring president, Mr. 
Henry Adams, M. Inst. C.E., presented the report of the Council 
and the financial statement, which showed a satisfactory con- 
dition. Mr. H. D. Searles Wood, F.R.1.B.A., was elected as the 
new president, and Mr. E. ©. P. Monson, F.R.1.B.A., as vice- 
president. 
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EDUCATIONAL INTELLIGENCE. 


IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY. 


In order fully to meet what seem to be the requirements of the 
post-war situation, on a scale commensurate with the respon- 
sibility of the Imperial College of Science and Technology to the 
Empire, it is now proposed that the future Department of 
Chemical Technology shall be organised so as to include the 
following four principal sections, namely :— 


A.—Fuel Technology and Chemistry of Gases. with Refractory 
Materials.—It is suggested that this important group of subiects 
shall be located in the existing Fuel Block, which, however, it 
will be necessary to enlarge by the addition to it of two further 
—" and its extension right up to the front of Prince Consort- 
r 

B.—Chemical Engineering.—To be provided with suitable 
drawing-offices and laboratories for advanced study and investi- 
gations. The underlying idea of this section of the department’s 
work is that students shall be trained in the working out of 
designs of commercial plant from their own notes and experi- 
mental work, including the drawing up of plans and specifications, 
and the organisation of factories. From an educational point 
of view, it has already proved to be a valuable feature of the 
department's work, and it is hoped that its fuller development 
under the new scheme will greatly add to its efficiency and 
usefulness. 


C.—Electro-Chemistry.—To be developed so as to include 
broadly the principal applications of electricity in chemical 
industry, and especially to the many processes which are depen- 
dent upon the electrolytic or ionising actions of currents.. The 
value to this country of such processes has been emphasised by 
the experience of the war, and it is more than ever important 
for the well-being of our chemical industries that no time should 
be lost in developing at this College a Sub-Department in 
Chemical Technology for the special study of them. 


D.—Technology oj Carbohydrates, Fats, Oils, and Rubber.— 
The selection of the subjects to be included under this section has 
been largely influenced by two considerations, namely :—First, 
the already large provision (a) in Manchester, Leeds, and 
Huddersfield, for advanced study and research upon dyes and 
tinctorial chemistry, as applied to the great textile industries of 
the country; (b) in Leeds and in London in connection 
with the leather industries ; and (c) in Birmingham in respect 
of the fermentation industries ; and, secondly, the lack of any 
real adequate provision in this country for the needs of equally 
important branches of industry which depend upon the extrac- 
tion and refining of certain well-defined groups of natural-—and 
chiefly vegetable—-raw materials. 

Industrial Connection.—In considering the development of the 
foregoing scheme as a whole, the importance should be em- 
phasised of everything possible being done, both now and in the 
future, by way of establishing and extending connection between 
the various sections of the Department and the industries which 
they, are severally designed to serve. This has already been 
done to a large extent in the case of the Fuel Section, where, for 
example, arrangements have been concluded with the Skinnin- 
grove Iron Company, for completing the training of fuel chemists, 
&c., in their work, and an extension of other arrangements on 
similar lines should be encouraged whenever circumstances 
permit. It is also desirable that the Department should keep in 
close touch with the various organised efforts that are now being 
made to solve general industrial and economic problems by 
co-operative investigation and research. 

The additional financial requirements for the important 
developments outlined above are estimated at £100,000 for 
buildings and equipment, and not less than £10,000 a year for 
maintenance and working expenses. 


In conjunction with the Officers’ University and Technica 
Classes scheme for the education of officers unfit for general 
service and discharged officers, an arrangement has been made 
with the Aeronautical Institute of Great Britain whereby special 
courses in aeronautical engineering for disabled or convalescent 
officers of his Majesty’s Forces and those of Allied countries, have 
been initiated with a view to fit these officers for suitable appoint- 
ments in civil life. The courses will be under the direction of Mr, 
L. Blin Desbleds, hon. director of the Aeronautical Institute. 
and will extend over a period of three months. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


THe Junior InstTITUTION OF ENGINEERS.—39, Victoria- 
street, Westminster, S.W. 1. ‘‘ Engineering as Applied to 
Cinemas,” by Mr. W. E. Dines. 7.30 p.m. 


SATURDAY, NOVEMBER 2np. 


InsTiITUTION oF LocomoTIVE ENGINEERS.—Caxton Hall, 
Westminster, S.W. 1. Paper, “‘ Three-Cylinder Locomotives.” 
by Mr. H. Holeroft. 2.30 p.m. 

British FouNDRYMEN’S ASSOCIATION : LANCASHTRE BRANCH. 
—College of Technology, Manchester. Paper (illustrated by 
lantern slides) on “* Electric Welding of Castings,” by Lieut.- 
Commander Jackson. 4 p.m. 


MONDAY, NOVEMBER 4ra. 


Society or ENGINEERS.—Apartments of Geological Society, 
Burlington House, Piccadilly, W. 1. Special lecture on 
** Obstacles to Post-war Trade,” delivered by Sir Richard 
Cooper. 5.30 p.m. 


TUESDAY, NOVEMBER 5ru. 


THE INsTITUTION OF ELEcTRICAL ENGINEERS: Sourn Mrp- 
LAND CENTRE.——-Birmingham University, Edmund-street, Bir- 
mingham. Presidential address. 6 p.m. 

Tre RontTGEN Society.—-Royal Society of Arts, John-street, 
Adelphi, Strand, W.C. 2. Presidential address ‘illustrated by 
lantern slides), by Mr. G. B. Batten. 8.15 p.m. 

THe InstTiITUTION oF Civit. ENGIverRrs.—Great George- 
street, Westminster, S.W. 1. Presidential address by Sir John 
A. F. Aspinall. Presentation of medals. 5.30 p.m. 

InpvustRiAL Reconstruction Councit.—Hall of Institute 
of Journalists, 2 and 4, Tudor-street, E.C. 4. Conference on 
“The Place of Conciliation and Arbitration in the Whitley 
Scheme,” opened by Mr. E. H.C. Wethered. 6 p.m. 


WEDNESDAY, NOVEMBER 6ru. 


LrverPoot ENGINEERING Society.-—Royal Institution, 


uitt-street, Liverpool. Inaugural address by the President, 





ol 
Profensor J. WemyssAnderson. 8 p.m. 
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THURSDAY, NOVEMBER 7rz. 


InstituTION oF Execrrican ENGINEERs.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. }. 
Tenth Kelvin Lecture, ‘‘ The Dynamical Theory of Electric 
Engines,” by Mr. L. B, Atkinson. 6 p.m. 

Tue BrremtncHamM METALLURGICAL SOCIETY AND THE Brirtsy 
FounpRYMEN’s AssocraTION: BrrMINcHAM BRrancu.—Rir. 
mingham Chamber of Commerce, New-street, Birmingham. 
Lecture on “* Research in Malleable Cast Iron,” by Professor T. 
Turner. 7 p.m. 


FRIDAY, NOVEMBER 8ra. 


Norra-East Coast Institution OF ENGINEERS AND Surp- 
BUILDERS.—Lecture Theatre, Literary and Philosophical 
Society, Newecastle-on-Tyne. Lecture, ‘‘ Electric Welding for 
Shipbuilding Purposes,” by Mr. W. 8. Abell. 6.15 p.m. 








CATALOGUES. 


JOHNSON AND Pattutrs, Limited, Charlton, London, 8.E. 7 
Leaflet No. T 1/47. Colliery Transformers. 

Joun I. THornycrort anp Co., Limited, 10, Grosvenor-place, 
London, S.W. 1.—Well got up and _ illustrated pamphlet, 
entitled ‘‘ What Thornycroft Motor Vehicles have done for the 
Army from 1899 to the present year.” 


Txomas SmirH anpD Sons (Ropuery), Limited, Rodley, nesr 
Leeds.—-Pamphlet No. 720, * A Record of Service.”” Tllustrated 
booklet dealing with the various types of crane, gantrios, &c. 
made by this firm, which has recently been converted into « 
limited liability company. 

ATELIERS DE CONSTRUCTION DE Marerret ELEcrTrRIQUr, 
220, Route d’Heyrieux, Lyons.—TIllustrated descriptive catalogue 
—in French—of various types of copper rail bonds for electric 
railways and tramways, and of presses for fixing them: also of 
special sections for overhead conductors, &c. 

American Leap Pencri Company.—We have received from, 
the American Lead Pencil Company, Lower Clapton-road, severa| 
sample pencils, and a booklet dealing with the use of the Venu- 
pencil in the drawing-office. The Venus pencil is already so 
widely known thatit is scarcely necessary to speak of its qualitie.. 

Tue Generar Evecreic Company, Limited, Queen Victoria- 
street, London, E.C, 4.—Illustrated descriptive catalogue Sec 
tion X., 1918 edition, dealing with high-tension switchgear, 
lightning arrester equipment, &c., including oil break switches 
and switch panels, truck type switchgear, tension limiters, 
limiting resistances, choking coils, isolating links, insulated 
long arms, H.T. plug fittings, underground switchboxes, time 
limit relays. reverse power relays, time limit fuses, static leakage 
detectors, &e, 








Accorpine to Mr. J. Judson, in an address on the 
British machine tool industry during 1917, the output 
of German machine tools was £40,000,000 sterling. 


THE use of concrete as a substitute for steel in car 
construction is one of the latest methods suggested to 
offset the scarcity of steel. A 40ft. reinforced concrete 
gondola car of 50 tons capacity is being built to the designs 
of Mr. J. B. Strauss, Chicago, and will be submitted to 
loading and service tests. 


A coop deal of interest attaches to the China Pencil 
Company, which recently started operations in Shanghai, 
as it may be said to mark the beginning of a new industry 
in China. Owing to the war, it has been found impossible 
to secure the required machinery from Britain or the 
United States, and recourse has been had to Japan, 
where Messrs. Umeyura and Company have supplied 
the usual machinery required in the turning out of high 
grade pencils, the machines being modelled on Western 
patterns. 

ARMOURED petrol locomotives are in use in the forward 
areas in France, bringing up supplies from the railheads 
to the advanced positions. These locomotives or rail 
tractors have been built up over there from heavy lorry 
chassis to the same gauge as the ordinary steam railway. 
According to the Autocar, the motive power is supplied 
by engines taken from 3-ton lorries, and it is possible 
for a load of 30 tons to be pulled at the same speed as 
a load of 3 tons on the road. The resultant economy 
in fuel, labour, and vehicles is obvious. 


Harirax, Nova Scotia, is rapidly arising from the 
débris and wreckage of one of the most colossal calamities 
in the world’s history. One of the most outstanding 
features of the disaster is the way in which the survivors 
recovered from the stunning shock and proceeded with 
the work of rescue and relief. Nor did their efforts 
cease at the completion of this task, but with an indom- 
itable spirit, and an exhibition of energy and organisation 
seldom equalled, they have planned, and are building. 
a greater Halifax in the devastated area. 


L’ Industria for July 15th describes a new method for 
the electrolytic extraction of copper from pyritic ashes. 
The method is based on the electrolytic conversion of 
sulphide or sulphate of copper into cupric or cuprous 
chloride by the action of chlorine at the anode. If in an 
electrolytic bath containing hydrochloric acid in solution 
the anode is surrounded by a mass of pyritic scoria, the 
chlorine liberated by the hydrogen attacks the oxides, 
sulphates, or sulphides of copper more rapidly than the 
oxides of iron, and combines with them to form cupric 
chloride. This reaction extends to the entire mass of 
scoria, so that the latter acts as an electrode. The copper 
oss by this method is only 0.1 per cent. 


Tuer Queensland Government Under Secretary for Mines 
in his report for 1917, says that the principal work for the 
year of the Chief Government Geologist was a close 
investigation of the coal available in the Bowen Coalfield. 
As a result of a previous geological examination there was 
selected, as a State mine reserve, an area one and a-quarter 
square miles in extent, within which a number of bores 
were sunk. These bores disclosed seven seams of coai. 
varying in thickness up to 13ft.. and of these seams five 
are considered to be of workable thickness and quality. 
A total of coa! content has been proved of 46,000,000 tons, 
of which 22,000,000 would be actually available. The 
Bowen seam is the principal one cf the field, and from that 
seam alone 12,000,000 tons are available within the 
reserved State area, 
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LONDON 


AND SOUTH-WESTERN 


MR, R, W. URIE, EASTLEIGH, ENGINEER 


RAILWAY —SIX-COUPLED PASSENGER ENGINE 








PASSENGER ENGINE FOR THE LONDON AND 
SOUTH-WESTERN RAILWAY. 


THE locomotive which is illustrated on this page, and of 
which a drawing forms our Supplement to-day, is the first 
of a group of ten which Mr. Urie has under construction at 
Eastleigh for passenger work on the London and South- 
Western Railway. The details are, to a large extent, 
duplicates of those used on the mixed traftic engine built 
in 1914, and dealt with in THe Encinver of January 23rd 
and May 15th of that year. The chief differences are that 
the wheels have been increased from 6ft. to 6ft. 7in., and 
the diameter of the cylinders has been raised from 20in. 
o 22in. The smoke-box, too, has been lengthened, and 
in place of Schmidt and Robinson superheaters, which were 
titted to four each of the earlier engines, whilst two worked 
saturated, this locomotive has Mr. Urie’s “ Eastleigh ”’ 
superheater. ‘The tender is practically the same as that 
of which drawings were given in our issue of May 15th, 
1914, but the water capacity has been reduced from 5200 


| Working Pressure /80 


1:29" 


















Weights— 

Weight on leading bogie 

Weight on trailing hogie 

‘Total weight in working crder 

Engine and tender— 

Total wheel base of engine and tender 
length over buffers .. 
weight of engine and tender #: 

ind order 


28 tons 17 cwt 
?8tons 4cwt 
“7 tons lewt 


5&ft. 
.. 6ft Stin. 
“Wwork- 
re 134 tons 12 cwt 








INDUSTRIAL COAL ECONOMY.* 
Mr. D. WILSON, Technical 


Controller. 


By Advisor to the Coal 


THE total consumption of coal in the British Isles 
during the year 1917 can be taken at approximately 
180 million tons, and of this amount approximately 
7,500,000 tons were consumed by the electrical industry, 
or, say 4 per cent. The total number of units generated 
during 1917 were approximately 5000 millions, so that 


a Water Capacity 5000 Gellons 
Coal ” ” Tons 
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“THe ENGINEER” 


18-5 
Total Weight on Coupled Wheels 55 Tons /9 Cwts. 


Swain Sc. 


WEIGHT DIAGRAM OF SIX-COUPLED PASSENGER ENGINE 


gallons to 5000 gallons. As far as other particulars ot 
moment are concerned, they may be found in the acecom- 
panying weight diagram and in the annexed table :— 


Cylinders 
Number .. Two, outside. 
Diameter and stroke 22in. by 28in. 
Wheels— 
Coupled wheels, diameter on tread .. Oft. Zin. 
Leading, driving and trailing journ: ais, 
diameter and length 9in. by 12in 
Leading, driving and “trailing” axle-box 
gnide surface .. .. 160 8q. in. 
Engine bogie wheels diameter ontread |. 3ft.7in. 
oa oa journals, diameterand length 64in. by Itin. 
ae »  &Xle-box guide surface 88 sq. in 
Wheel base— 
Fixed wheel base 14ft. Gin. 
Teel sy 27ft. 6in. 


Walschaerts’. 


Valve gear— 
Type Ss 
Piston valve, inside -admission diameter . sae 


Width of port 1?in. 

Lap of valve lin. 

Lead of valve din. 

Maximum travel 5tin. 
Boiler— 


Working pressure per square inch 
Diameter, inside front ring . . 
Diameter, inside backring .. 


180 Ib. 


oft. 
5ft. 42in. 


Distance between tube plates 14ft. 2in. 
Length of fire-box, outside .. oft. 
— and external diameter of large flue 
24 at Stin. 

Number and external diameter of small flue 

tubes . 169 at 2in. 
Superheater elements, inside and outside 

diameters .. . lin.and 1}in. 


Heating Surface— 


Small fiue tubes 1252 square feet. 
464 * * 


Large flue tubes 6 

Fire-box 162 

Total water surface 1878 

Superheater elements .. 308 

Totalsurface .. Saree eee 

5, SE ae Re ces ne 30 
Tractive forcee— F 

aking_80 per cent. boiler pressure 24,700 Ib. 

Weights— 

Weight on coupled wheels .. 55 tons 19 ewt. 

Total weight in working order 77 tons 17 ewt. 

TENDER. 

Tank capacity 5000 gallons. 

Fuel space 7 tons. 
Wheels- 

Diameter on tread . 3ft. Zin. 

Diameter and length of journ: ul. ¢tin by 134in. 

Axle-box guide surface ve 181 sq. in. 
Wheel base— 

Total 19it. 





the average efficiency is represented by a figure of 3.36 Ib. 
per kilowatt hour generated. The total coal used by 
industrial firms, exclusive of railways, coasting steamers, 
gasworks, and domestic purposes, is approximately 100 
millions per annum, and of this, it is estimated that 
80 millions are used per annum directly for power 
production. 


STatTistics or CONSUMPTION. 


Now you naturally ask me what more can we do to 
help ? And I will endeavour to tell you. Find out 
definitely what you are dving. This sounds very common- 
place, but if that advice is acted upon by everyone, I 
am absolutely certain that enormous savings in coal 
will result. Before I joined the Coal Controller, I knew 
that the absence of detailed information was responsible 
for a great wastage of coal. The electrical industry has 
done well in establishing detailed records, but the want 
of definite knowledge regarding the working of steam 
plants in many industrial undertakings is de lorable. 
My mission with the Coal Controller has confirmed my 
opinion beyond any question of doubt. We sent out 
a simple questionaire to all industrial firms in the country, 
and if the answers had been even approximately correct, 
I could have put my finger on each inefficient works. 
What happened? The efficiency information in the 
majority of cases was obviously inaccurate, and I 
discovered afterwards that a great number of the firms 
had simply approached the boiler contractors or insurance 
companies, and asked them what number they should 
multiply the coal tonnage by, to get the evaporation 
figure. I, of course, fully appreciate the difficulty in- 
volved in establishing and maintaining records, but the 
best managed electrical undertakings have succeeded in 
doing this thing and it should be possible for all industrial 
firms at least to approach the methods of the key industry. 
I hold, and I think you will agree with me, that no one 
should be allowed to use up one of the country’s most 
valuable assets unless he can show that it is being used 
efficiently. The Coal Controllers’ records show that 
even the electrical industry can do much more in this 
direction. Coal consumptions vary from 2 lb. ar unit 
to 18Ib. per unit, and the thermal efficiency from 3 per 
cent. to 16 per cent. 

The common reply from the inefficient station is that 
the bad results are due to poor load factor, obsolete 
— &c., and whilst we fully appreciate the importance 





* Add ress to the ‘Bacineers in Charge, at St. Bride’s Institute, 
London, Octeber 12th, 1918, Abridged. 








of such factors and make due allowance, many engineers 
are too ready to attribute the whole of the inefficiency 
to these conditions—the detailed supporting evidence 
being in a great many cases, based on pure assumption. 
When detailed information is obtained regularly, I am 
confident that the engineer who based his conclusions 
more or less on assumption, will find that after making 
due allowance for poor load factor, obsolete plant. &c., 
there is a large unaccounted for loss which should not 
exist. Therefore I say that the firct thing to do is to 
establish definitely what each s-°ticn of the plant is 
doing—in other words, make certain that no section of- 
the plant is eating more than its allotted ration of B.T.U., 
claiming no certificate for excess ration, unless there is 
proof as to the nature and extent of the disease in the 
ease of crocks. 
STAFF. 


It is needless to say that close co-operation between 
engineers and managers, and the men who actually fire 
the coal, is essential, and whilst such co-operation already 
exists in several works, it is unfortunately a fact that in 
many establishments, no interest whatever is taken in 
the fireman or his work. His selection is often decided 
more on account of his muscular attainments than upon 
his ability to burn coa¥efficiently. A good steam pressure 
line is often sufficient for promotion, irrespective of the~ 
man’s methods, which, in many cases, may be confined 
and directly equated to his muscular powers. 

If all coal used for steam raising were consumed on 
scientific lines, the saving to the country would represent 
many millions of tons per annum, and whilst this tact 
is well-known, I believe that much could be done at once 
to assist the present coal situation by getting engineers 
te devote more time to the boiler house. erica has 
done much in this direction, and the late Mr. Stott, 
engineer of the Rapid Transit Railway, New York, was 
before he died, seriously considering the employment of 
trained engineers to control the individual furnaces. 
The cost of such a staff is relatively unimportant when 
you consider the coal saving which is possible, but whether 
or not Mr. Stott’s ideals are necessary, no boiler house 
of any size should be without some staff fully trained in 
the scientific combustion of coal. It is difficult to increase 
the staff under present conditions, but I suggest that, 
during the coal crisis, engineers in charge should devote 
as much time to the boiler house as possible, and make a 
special effort to impart the super-knowledge which they 
possess, to the fireman. I know of one power station 
where the engineer in charge is giving weekly lectures 
to the firemen, which are greatly appreciated and pro- 
ducing improved results in the boiler house. I suggest 
that a course of such lectures should be given to every 
boiler house staff, and I shall be pleased to forward 
information suitable for such lectures, to engineers 
desiring it. 


BorLER-HOUSE EQUIPMENT. 


Just as the workman cannot do justice to his labour 
without the proper tools necessary for his particular trade, 
neither can the engineer find out definitely what each 
section of his plant is doing unless he is supplied with the 
necessary apparatus. This, again, sounds very common- 
place, but I would ask you to remember that I am speaking 
with a good deal of recent inside information as to what is 
going on around the country, and have a definite object in 
emphasising these points. Mueh good can be done with 
simple and obtainable apparatus, and when I tell you that 
relatively few works possess even the pyrometer, draught 
gauges &c., necessary for intelligently controlling efficiency, 
you will agree that there is much ground to cover before 
we can say that everything possible is being done. Works 
which are doing well now, can only do better by going 
even more closely into details, and this means establishing 
a further subdivision of records. If the average efficiency 
is going to be raised, the daily performance of each 
individual boiler should be very closely watched, and for 
this purpose every boiler should be equipped with a 
draught gauge, so that the fireman can correctly adjust 
the air supply and the fire-bed to give the best results. 

Every plant should have some simple form of CO, 
analyser for obtaining a knowledge of the conditions 
existing within the furnace, and whilst it is too much to 
expect in these times that a recorder be fixed to every 
boiler, one or two “ Orsat ’* sets should be in daily use in 
every boiler-house—an inexpensive piece of apparatus 
and reliable. 

Again, whilst we would like to see a pyrometer fixed in 
each boiler or economiser outlet, I appreciate that it would 
be difficult to obtain a sufficient number just now, but much 
can be done with a few pyrometers, and there is no reason 
at all why works should be without some fairly reliable 
data as to the temperature of the escaping gases—yet, it 
is the exception rather than the rule to find such data. 








384 





When we remember that a record of the CO,, the 
escaping gas temperature and a close inspection of the 
ash heap, will give a very good idea of the thermal 
efficiency,* an effort should certainly be made to establish 
such data in all cases where it is not forthcoming at present. 
In some works, the average for the complete plant is taken. 
and in such cases, I suggest that further economy will 
follow the close study of each individual unit, and the 
boiler-house equipment should be sufficient to enable this 
to be done. 


ENGINE-ROOM EQUIPMENT. 


Here, again, I think that arrangements should be made 
for more accurately determining the actual steam con- 
sumption of the individual plants. In too many cases 
do I find that the figures are simply based upon contractors’ 
original guarantees. 

There is apparatus on the market for correctly recording 
the hourly consumption of each plant, and some stations, 
such as the L.C.C., Greenwich, have installed such appa- 
ratus on each individual unit. The plant would not 
be forthcoming for any large general application at the 
present time, but there are other simple methods which 
ean be introduced by using existing tanks, &c., and I am 
sure your president. could give you useful advi ice in this 
direction. 

Coat. 


I know that here, I touch dangerous ground, and I 
anticipate your question ‘‘ What is the good of discussing 
efficiency when the quality of coal is so variable.” With 
all due respect, I do not think anyone should approach 
the problem in that spirit. The Coal Controller fully 
appreciates the importance of selected distribution, but 
we are at war, and the present coal crisis confines us very 
largely to a question of supply and demand. When things 
are again normal, I am confident that an efiort will be 
made to distribute coal on a basis which will combine the 
interests of the country and the consumer—in fact, 
I would personally like to go beyond this, and make a 
compulsory allocation of the highest grade coal to firms 
remote from the coalfield, using the lower grade fuels at 
works nearest to the collieries. 

To my mind, there is no question that the highest 
thermal efficiency is obtained when burning the highest 
quality of coal, but the commercial economic result may 
be in favour of the low grade fuel at works where it can 
be obtained at a low enough price. I have obtained the 
same thermal efficiency on test with low grade fuel as with 
high grade coal, but with the latter, the good results are 
maintained automatically after the proper conditions are 
established, and in this direction, the close supervision of 
the fireman is not so necessary, but with the low grade 
fuel, the fire requires constant attention if the same high 
efficiency is to be maintained. Whilst, therefore, it is 
quite possible to show approximately equal results on 
test, the difference on a month’s run may be as much as 
10 to 15 per cent., depending upon the amount of attention 
given to the fires by the boiler-house staff. Many of you 
may be called upon to burn low grade coal for the period 
of the war, and it is therefore all the more necessary that 
the engineer should devote as much time as possible to the 
boiler-house. 

Whilst I have given my own opinion about the effect of 
quality of coal on efficiency, I would remind you that 
some of the best stations in the country have established 
high thermal efficiencies when using low grade fuel. 
For instance, the highest result on record is at an electric 
power station in the North of England giving an overall 
thermal efficiency of 16 per cent., using coal having an 
average calorific value of 10,000 B.T.U.’s per lb. Again, 
the Victoria Falls and Transvaal Power Company use coal 
having a low average value, and a large quantity having 
&@ value of only 7000 B.T.U’s., and as I have previously 
stated, their results are excellent. 

Low grade fuel cannot, therefore, be taken as a complete 
explanation of the serious inefficiency of many works, and 
it is the duty of every engineer to satisfy himself that he 
is utilising the maximum possible percentage of B.T.U’s. 
in the coal, whatever the calorific value may be. Our 
main object at the moment is to “‘carry on,” and the 
allocation of different coals has for the present unfortu- 
nately, to be largely governed by that factor. There is 
barely sufficient quantity of the high grade coal to supply 
the full requirements of the most essential industries, and 
in addition to improving efficiencies, every engineer can 
do further patriotic work by making an honest attempt 
to “carry on” with the lowest grade possible, thereby 
releasing further quantities of the higher grade coal for 
firms in most urgent need of same. 


ANTHRACITE. 


Whilst there is a general shortage of other fuels, there is 
a considerable quantity of anthracite rubbly culm available 
for those who can use it. Anthracite fuel, as you are 
aware, has a high calorific value, and the limitation in its 
use is due to the fact that it requires more draught to 





* Method of Determining Approximate Efficienry and Evaporation of a 
Boiler without Measuring cr Weighina Water or Steam. 


FORMULA. 
y Ti—Tes \, sa ae 
(-35 x COs ) + R = per cent, LOSS 


Where— 
T; = Temperature of gases leaving boiler. 
T2 = Temperature of air in boiler-house. 
COs = Percentage of COoin gases—at point T;—as determined 
by Orsat set or COs recorder. 
R = Radiation and other losses taken at 5 per cent. 


EXAMPLES. 
BOILER ONLY. 
Temperature of gases leaving sneered oe 
‘Temperature of air 3 ae 
Percentage of CO». . 


(- 35 x es $5) )+ 5 — 30.72 per cent. LOSS 


neiiein BOILER EFFICIENCY = 69.28 per cent. 

and from this figure the EVAPOR pian can, of course, be estimated : 
Coal consumed per hour (say) a ‘ 1, Ib. 

Calorific value of coal, as fired (say) : 11, 7000 B.T.U. 

Total heat in coal consumed in one hour 11,000,000 B.T.U. 

7,620,800 B.T.U. 





800 deg. Fah. 
65 deg. Fah. 
10. 


Heat transmitted to water (69.28 per cent. of heat 
in coaj) . 
Total heat in one pound of steam ‘at (say) 160 ib. 


pressure, with feed entering boiler at 120 deg. 1,107 B.T.U. 
Total water ev —- per hour (actual) 7,620,800 

divided by 1 6,884 Ib. 
Lb. of water Bo per pound o of coal (actual) 

6 884 divided by 1000 6.88 Ib. 
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burn it, and a big allocation can only be made to firms who 
have ample boiler margin, or special furnaces fitted with 
forced draught. TI believe, however, that the majority of 
firms could take a small percentage of this fuel to mix 
with the more bituminous fuel, irrespective of the boiler 
margin or type of furnace, and I suggest that in this 
direction you can all assist the Coal Controller by making 
a special effort to burn as large a quantity of anthracite 
fuelas possible. If there is any difficulty in obtaining from 
your coal contractors the quantity which you desire, you 
should immediately write to the Coal Controller, and the 
matter will receive immediate attention. 


Coxe Fue. 


It is obviously to the advantage of the nation to consume 
as much coke as possible in lieu of coal, as in the preparation 
of coke, all the valuable by-products are recovered. There 
has been far too much prejudice in the past in connection 
with the burning of coke fuel, and reviewing the Coal 
Controller’s campaign in this particular direction, it is 
surprising to note the quantity of coke which is now being 
consumed at works where the managers had hitherto 
claimed that such fuel was totally unsuitable. There is 
still a big difference of opinion as to the thermal and 
commercial efficiency of coke fuel, but regarding the former, 
Tam quite clear in my own mind. On a hand-fired boiler, 
a distinct thermal advantage is obtained by using coke, 
for the simple reason that the hydro-carbon loss which 
immediately follows the firing of bituminous coal, is 
obviously absent in case of coke. 

With many types of mechanically-fired boilers, that is, 
boilers equipped with stokers which consume the hydro- 
carbon gases, this advantage does not occur, but in both 
cases the use of coke fuel is limited by the quantity which 
can be consumed per hour on a given grate area, and with 
@ given draught. On many boilers where the draught is 
insufficient steam jets have been applied with fairly satis 
factory results, but in such cases it is very necessary to 
ascertain accurately the amount of steam used in producing 
this extra draught. 

Mechanical stokers have been designed for burning 
eoke fuel alone, and there are several installations 
throughout the country, where information can be 
obtained as to possibilities in this direction. Quite apart, 
however, from these special appliances, a large number 
of firms are now assisting the coal situation by burning 
a percentage of coke fuel mixed with coal. In many 
instances the two fuels are simply mixed in the bunkers, 
and the amount which can be used in this way without 
reducing the output of the boiler plant seems to vary 
from 5 per cent. to 50 per cent. 

The London County Council are now consuming 
considerable quantities of crushed coke, on chain grate 
mechanical stokers. In one section of the plant they 
are experimenting with coke fuel alone, and in another 
section ot the plant they are burning this coke fuel mixed 
with coal on what is known as the “ sandwich” system. 
This system consists in placing a division plate in the 
stoker hopper. The coal is fed into the back portion 
of the hopper and the coke into the front portion, so 
that the combined fuel enters the furnace in two distinct 
layers, the coal being on the top. The volatile gases 
given off from the bituminous coal on the top, maintain 
the fire brick arch in an incandescent state, thereby 
establishing early ignition of the fuel bed at the fire 
door. The results obtained from this system are most 
promising, not only at the London County Council Works, 
but also at other works throughout the country, where 
the same arrangement is being tried. I believe that the 
London County Council engineer has succeeded in burning 
a@ half-and-half mixture of coal and coke in this way, 
without suffering any appreciable decrease in output. 

There is still a considerable surplus of coke breeze 
available in London, and in different parts of the country, 
and I cannot too strongly emphasize the importance of 
every engineer doing his utmost to burn some quantity 
of this fuel, even if this means inconvenience in some 
cases, and possibly extra labour in dealing with the ash 
and clinker, bearing in mind that any such help is of 
very direct benefit to the nation during the present coal 
crisis. Here, again, I need hardly say that the Coal 
Controller will only be too pleased to give every assistance, 
both as regards supplies of this fuel and. also the best 
methods of burning it. 


CatLoriFic VALUES. 


I think it is of the utmost importance that every 
engineer should make some attempt to ascertain the 
calorific value of the coal which he is using, otherwise 
it is quite impossible to intelligently consider efficiency 
results. In America it is now quite common practice 
to buy coal on the B.T.U. basis, and I hope that the 
time will come when all coal in this country is purchased 
on this basis, which, after all, is the logical basis, but that 
time is not yet, and in the meantime I strongly suggest 
that engineers help themselves by giving more attention 
to the calorific value of fuel. Every power house should 
possess a calorimeter and the necessary apparatus for 
obtaining the proximate analysis of coal. The whole 
outfit can be obtained on an expenditure not exceeding 
£20. It must not be assumed that a chemist is essential 
for making such proximate analyses—any engineer can 
very quickly train an assistant to do this work accurately. 

The standard calorimeter is, of course, the Mahler 
Bomb Oxygen apparatus, but this is rather expensive, 
costing, I believe, some £40. I use a Sodium Peroxide 
Bomb Calorimeter which costs about £6 10s. Given a 
careful and intelligent operator, reliable results are easily 
obtainable from the calorimeter, and I am quite satisfied 
that the greatest difficulty in obtaining accurate deter- 
minations is confined to the sampling of the coal, both 
in the boiler house and in the laboratory. 

Of course I quite appreciate that it would be impossible 
to procure calorimeters for all boiler houses at the present 
time, but some attempt should be made by everyone 
to establish a B.T.U. record of the coal used, and failing 
the possession of an instrument, I suggest that regular 
samples be sent to some recognised testing laboratory. 
If this latter suggestion is not acceptable, then I would 
vecemianeied the us cathange ” method of coal semeing-’ 2 


* , Lehuegs | Method of Coal 4 Testing. 


Weigh out 1 gramme of fineély-powdered dry coal, thoroughly mix 
with 60 grammes o pure litharge and about 10 grammes of ground 
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This is not an absolutely reliable method, but it is certainly 
better than doing nothing at all. 

Electrical engineers throughout the country have for 
some time been making close comparisons of thermal} 
efficiencies, and further comparisons are now being made 
by the Board of Trade Coal Mines Department, but | 
have pointed out on many occasions the importance o{ 
every engineer giving closer attention to the calorific 
value of fuel used, as obviously the value of such com 
parisons must naturally depend upon the soundness of 
this foundation. 


EFFIcreNncy. 


Whilst it has been possible to obtain a fair idea of the 
average thermal efficiency of the electrical industry, and 
also the individual efficiency of each electricity works, 
owing to the ease with which the various factors can 
be equated, it is practically impossible to obtain even 
a fair approximate estimate of the efficiency of industria] 
firms, due, firstly, to the entire absence of the necessary 
data in the case of many firms, and secondly, to the 
difficulty in equating the numerous factors involved, 
I think, however, that a rough guess of 50 per cent, 
boiler efficiency would certainly not be too low, and when 
we bear in mind that many individual experts have 
established that a modern boiler unit complete with 
stoker, superheater, and economiser will give a combined 
efficiency of at least 80 per cent. on test, it behoves us 
to fully explore the margin of difference between test 
conditions and actual working conditions, as we find them 
throughout the country. 

In the first place there is the question of incomplete 
design, in other words, there are far too many boilers 
around the country installed without stokers, super. 
heaters, or economisers—boilers which are discharginy 
gases of high temperature to assist in warming the 
atmosphere generally, and, as opportunity offers, steps 
should be taken to complete such installations so thai 
the final temperature of the gases entering the chimney 
does not exceed 350-400 deg. Fah. Secondly, much ot 
the difference is entirely due to insufficient supervision. 
I quite realise that it would not be possible to have the 
same close supervision all over a boiler house as is possible 
on one individual unit during a test, but I have already 
given my opinion regarding boiler house staff, and | 
suggest that it is possible to bring up the average efficiency 
of the boiler house to a figure more closely approaching 
that of the test conditions. 


Freep WATER TEMPERATURES. 


You all know the importance of obtaining a high feed 
water temperature. It is estimated that, speaking 
generally, one per cent. of fuel is saved for every eleven 
degrees rise in the feed water temperature, provided 
the heat producing this rise in temperature would other- 
wise be wasted, yet I regret to say that in a great many 
works, heat is being thrown away which could easily 
be recovered for heating the water. Only this week I 
had a case before me where pure hot water was being 
discharged into a drain, to an extent which if directed 
to the boilers would produce a saving of 15 per cent. 
in fuel. 

The exhaust from at least a portion of small auxiliary 
plant should be directed through an oil separator to the 
feed water tank, rather than to a condenser, until a 
maximum temperature of say 200 deg. Fah. is obtained, 
and in the case of reciprocating engines, it is often more 
economical to give the feed water temperature first 
consideration, in preference to high vacuum; in fact, 
I predict that the whole question of exhaust steam 
heating will receive consideration in the future, which 
will not be limited to the confines of the power station, 
but will extend to the possibilities of domestic heating, &c., 
in a way which may completely revolutionise our previous 
ideas. 

When we think of the billions of latent B.T.U.’s in 
the condenser cooling water which are daily discharged 
to heat our atmosphere and rivers, for no beneficial 
purpose, and remember that the recovery of this waste 
would enable us to utilise from each pound of coal at 
the very least 50 per cent. of the heat energy contained 
therein, instead of the present miserable maximum of 
18 per cent., we ask ourselves whether, after all, we are 
not working at the wrong end of the stick. However, 
I am wandering into the realms of prophecy which cannot 
materialise in time to help the Coal Controller in his 
immediate mission, and for the present, it behoves all 
of us to finish and polish the end of the stick which is 
available to us, until it ean be considered a finished 
article. Therefore I say that many firms can help by 
giving more consideration to the question of feed water 
temperatures, satisfying themselves that all exhaust 
steam, steam-pipe drainings, &c., are used to the best 
advantage. 

Borer BLow-pown. 

Arising out of the above, I would briefly refer to the 
B.T.U.’s discharged during the operation of ‘ blowing 
down” boilers. We are really barbarous in our treat- 
ment of the innocent “‘ B.T.U.”’ We first try to cremate 
him, and whilst numbers get past our sentries and escape 
up the chimney, others who have remained to do a bit 
more fighting in the first trench, are promptly captured 
and pushed down a drain pipe to be effectively suffocated 
—whilst the astral bodies of the remainder pass on to 
the engine only to find large battalions thrown into the 
river to meet final death by drowning. “ Blowing 
down” boilers is of course essential, but the amount 
necessary naturally depends upon the care given to 
water treatment. 


Coat CONTROL. 


In conclusion, I would ask to be allowed to say a very 
few words about my mission with the Coal Controller. 
In a free country such as ours we all detest the necessity 
of Government control, and I am sure that no one detests 
this necessity more than Sir Guy Calthrop. One of his 
many functions is to see that, as far as possible, the 
available supplies are distributed to the best advantage, 
glass. Place in a Battersea clay crucible, and cover it with a layer of 
common salt. 

Fire to a bright red heat in a boiler furnace, or similar source of heat, 
for 15 to 20 minutes. After the crucible is cold, break and extract the 
lead button that remains. The weight in grammes, of the lead buttop 
when all slag has been removed, multiplied by 483 giyes the calorit] 
value of the coal in B.T,U.’s per th 
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and that each person does his full bit in sharing equally 
any hardship, inconvenience, or loss, which may follow 
for a time, in order to meet the country’s needs. 

I can assure you that the Controller*has always been 
most anxious to reduce inconvenience to a minimum, 
and at the very beginning he desired the assistance of 
some person who could stand between him and the con- 
sumer, firstly, to advise and protect him against any 
unjust technical opposition on the part of the consumer 
as to the sllocation of coal, and, secondly, to protect 
the consumer against the allocation of any particular 
coal which might be totally unsuitable for the require- 
ments of the particular industry. During the past 
year I have investigated 3100 cases on behalf of the 
Controller, and I would say that tho majority of the 
complaints could not be substantiated. Here, therefore, 
you have one of the things which make control a necessity. 
“ Every technical complaint received by the Controller 
has received most careful consideration, and, wherever 
necessary, & technical representative has actually visited 
the works and considered the conditions on site, so that 
the Controller received detailed and accurate guidance 
as to his decision. : 

He has also recognised that whilst so many are doing 
their utmost to help, there are others who are not doing 
their full share, and in fairness to the former he is anxious 
to see that the whole team pull together, and when this 
is achieved a very considerable savmg in coal will result, 
to the benefit of the nation and the consumer individually. 
He has therefore started a Coal Economy Campaign, 
and, whilst it has only been in operation for a short time, 
the prospects are quite hopeful. 

It will be necessary to investigate 36,000 cases, and 
out of 364 works visited during the first few weeks~a 
saving of 106,000 tons per annum is estimated. 

We do not look upon the scheme of procedure as ideal. 
It is quite recognised that much more perfect arrange- 
ments could be made, but we have been guided by the 
fact that whatever is done must be done quickly in order 
that any success obtained may benefit the coal] situation 
in the near future. Four hundred engineers have very 
kindly given their part services voluntary, and these 
gentlemen will each actually visit a group of firms within 
their local radius, reporting to headquarters any evidence 
of inefficiency and answering a detailed questionaire 
which has been specially drafted for the purpose. I 
have, at headquarters, a staff of assistants who are 
specially qualified in matters connected with coal economy, 
and each individual report will receive our careful scrutiny 
before I report to the Coal Controller. 

We would naturally like to see experts or economy 
committees appointed for each separate industry—men 
possessing a detailed knowledge of each special manu- 
facture—but the war would be over before we could 
establish such an organisation, and for the present we 
have selected engineers who, by virtue of their training, 
are more particularly qualified in the efficiency of power 
production, at the same time making every effort to 
strengthen the organisation by selecting gentlemen for 
special industries as opportunity offers. 

In other words, we have endeavoured to cast over 
the whole country an economy net, having a large mesh 
in order that it might be operated quickly, and, even if 
a large percentage of the special industrial fish slip through, 
the remaining result will be of more direct assistance to 
the immediate coal situation than if we had waited for 
a perfect net of small mesh which would produce an 
ideal haul. As it is, | expect a saving of several million 
tons. We quite appreciate that to do this work 
thoroughly it would be desirable to spend a week at 
each works, making detailed tests, &c., but it requires 
very little imagination to visualise what this would mean 
in time, staff, and instruments, &c., if any reasonable 
amount of ground was to be covered. 

Again, we appreciate the difficulty of obtaining new 
plant at the present time, and whilst we are giving 
considerable assistance in connection with Priority 
Certificates, where such are proved to be of direct value 
to present conditions, our main efforts are, for the time 
being, directed to correcting the more simple cases of 
flagrant inefficiency—they are numbered by the thousand 
—whilst at the same time taking note of possibilities in 
other directions, such as re-construction, concentration, 
plant modifications, &c., for future consideration. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THe J. G. Brivt Company announces the death of its 
Kuropean manager, Mr. Maskell E. Curwen, which took place 
suddenly at Philadelphia on October Lxt. 

Tur Engineering Gold Medal of the North-East Coast 
Institution of Engineers and Shipbuilders has been awarded to 
Mr. Harry R. Ricardo, B.A., for his paper entitled ‘‘ High-speed 
Internal Combustion Engines,’ which was read before the 
Institution on April 30th last. 

Tue 1918 scholarship of the North East Coast Lustitution of 
Engineers and Shipbuilders has been awarded to Mr. John 
Lockwood Taylor, formerly an apprentice in the service of 
Messrs. Dorman, Long and Co., Limited, Middlesbrough. The 
scholarship is one of £50 per annum, and is tenable for two years. 
A prize of £5 has also been awarded to Mr. E, J. Rang, who 
gained second place in the cxamination. 








LONDON ARMY TROOPS COMPANIES VOLUN. 
TEER ENGINEEBS. 


Headquarters, Balderton-street, Oxford-street, W. 1. 
REGIMENTAL ORDERS 


No. 45 by Lieut.-Co]. C. B. Clay, V.D., Commanding. 

Captain of the Week.—Captain W. Darley Bentley. 

Next for Duty.—Captain E. G. Fleming. 

Sunday, November 3rd.—Annual Musketry Course at Pirbright. 
Parade Waterloo Station, 9 a.m. Drill order, with rifles, great 
coats. Midday and tea rations to be carried. 

ay: November 4th, to Saturday, November 9th.—Drills 
as usual. 

Sunday, November 10th.—Commandant’s Parade 
Station, for work at Esher, 9 a.m. Drill order, 
Midday and tea rations to be carried. 

C, Hicains, 
Captain R.L., 


at Waterloo 
great coats, 


Adjutant. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 





Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. cach. 

The date first given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 


STEAM ENGINES. 


119,157 (18,189 of 1917). December 7th, 
CrossHEaps, John William Draper, 1, 
Newark-on-Trent. 

This piston crosshead has a guide roller or rollers engaging 
with guides whose distance apart is less than the diameter of the 
cylinder. In one form shown in Figs. 1 and 2, in a cylinder A is 
» piston B made in one piece with a piston-rod having two forks 
C, C, terminating in bosses D carrying a pin E. Between the 
forks C are the forks F of a connecting-rod mounted upon a 


1917.— Piston 
Appleton-gate, 


N° 119,157 














Fig. oe 


crank shaft. G. Mounted on ball bearings between the forks F 
is a guide roller H working upon guides J fixed to the neck of a 
crank chamber K, washers Z being inserted between the forks F 
and the roller H. In Figs. 3 to 4 the piston-rod has two forks 
C, C, terminating in bosses D as in Fig. 1, but the connecting- 
rod L is not forked, and in these figures also are two guide 
rollers H in place of one.—September 26th, 1918. 


DYNAMOS AND MOTORS. 


111,463 (13.341 of 1917). September 17th, 1917.--ELecrricaniy- 
DRIVEN PAPER-MAKING Macuines, Achille Bergs, 2, Rue 
Recamier, Paris. 

This invention relates to an improvement in a system for 
electrically driving paper-making machines wherein a separate 
direct -current electric motor is provided for each section, all 
the motors being driven from one generator. The field magnets 
of the motors are arranged in shunt in the main circuit and their 
rotors in shunt in the circuit of the generator. The invention 
consists in providing in such a system a separate machine for 
exciting the generator and the motors. All the motors M are 
supplied in shunt by current from the same sources for the rotor 
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and for the field magnets. The rotors are mounted in shunt on 
the circuit of a dynamo G, whilst the field magnets are mounted 
in shunt on the circuit of the exciter E of the generator G. 
In order to obtain the small variation required for the regulation 
of the speeds and the stretching, an additional resistance R is 
inserted into the shunt supplying the field magnets of each 
particular motor. calculated so as to obtain the desired variation 
of speed with practically imperceptible degrees of variation. 
In order to transmit the movement of the motor M to the part 
to be driven any desired system may be used, for instance, a worm 
belt, gear wheels, &c.—September 17th, 1918. 


AERONAUTICS. 


119,054 (10,647 of 1917). July 24th, 1917.—Prrrot Tanks 
ror Arrcrart, Arthur Douglas Thompson, Hill Crest, 
Merry Hill, Bushey, Hertford, and another. 

This is a device for indicating to the pilot when a bullet 
pierces the petrol tank of an aeroplane. In the drawing, 
Ais the main body of the device, which is of tubular shape and is 
secured to the petrol tank for example, by screwing into a part B 
attached to the tank. A piston or plunger C is adapted to move 
axially in the tube A, and may be normally held in position by a 
spring D. The piston-rod F passes through the cap and its 
outer end is formed with a part such as G to engage with and 
actuate a trip or trigger device H. This form of the invention 
is especially suitable for tanks in which momentary pressure will 
be created in the event of being pierced by a bullet as in the case 
of a tank for a yravity-fed petrol supply system. In the event 
of the tank being pierced and pressure created therein the piston 
C will be displaced by the increased pressure, thus causing the 





part G to engage with and move the trip or trigger device H 
which may be adapted when so moved to actuate any suitable 
means for completing and maintaining an electric circuit for 


effecting the operation of an indicator or other mechanism as 
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may be required, such as mechanism for rotating a cover 
surrounding the tank to seal the hole made in the tank, the 
circuit being maintained notwithstanding the return movement 
of the piston.— August 26th, 1918. 


LIGHTING AND HEATING. 


111,286 (16,120 of 1917). November 5th, 1917.—-Apparatus 
FoR MAINTAINING A ConsTANT VoLTaGE IN LIGHTING 
Cracurts, Aktiengesellschaft Brown Boveri and Cie., Baden, 
Switzerland. : 

This is a regulating process, and consists in regulating the 
voltage in the lighting circuit in dependence upon the lighting 
current and also upon the battery current, whereby the lighting 
voltage is maintained approximately constant. The drawing 
shows a carbon pressure regulator in which the variable resistance 
A is varied from a minimum to infinity. B is a fixed metal 
resistance connected in parallel to the variable resistance A. 
The combined resistance is arranged between the battery C and 
the lighting circuit D and is designed to reduce the voltage of 
the charging current to a suitable lighting voltage. The 
regulator itself comprises two coils,of which one coil E carries 
the lighting current and the second coil F carries the battery 
current. In the case of a supply purely from the storage battery. 
the combined resistance A B is short-circuited by the switch G. 
If now the dynamo H be started, and has attained the normal 
voltage, the switch is reversed and the short-circuited resistance 
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A B is included in circuit again. The lighting current, which for 
the present is still supplied from the battery C, now flows through 
the two mutually helping coils E F of the regulator, and thereby 
causes the variable resistance A to become @ minimum. As the 
speed of the dynamo increases, it gradually takes over the 
supplying of the lighting current, whilst the battery current 
drops to nil and likewise the action of the coil F becomes nil. 
This relief of the battery is accompanied by an increase in the 
voltage to a certain extent, but the combined resistance, however, 
increases also in the same proportion owing to the coil F becoming 
currevtless. As the speed further increases, the dynamo H 
attains its normal voltage and delivers a charging current to the 
battery C. This causes the voltage again to rise, and since the 
coil F acts in opposition to the coil E, the combined resistance 
A Bis also increased.—September 26th, 1918. 





MACHINE TOOLS AND SHOP APPLIANCES. 


119,110 (14,348 of 1917). October 4th, 1917,—Maeyeric 
Separators ¥OR O1L Strainers, David Brown and Sons 
(Huddersfield), Limited. Lockwood, Huddersfield, and 
another. 

This invention has reference to oil flowing through a circuit or 
channel of supply to lubricate the teeth of gear wheels, bearings 
or other parts of machinery, and has for its object the provision 
in such circuit or channel of electro magnets or permanent 
magnets for intercepting and seperating out from the oil small 
particles of iron, steel or other magnetic bodies worn off from 
the teeth of the wheels, or which may be floating in suspension. 
The device is shown in Figs. 1 and 2 applied to an oil strainer of 
the usual type, comprising a casing A having an inlet opening B 
at one end of the vessel, and an outlet C at the opposite end ; an 
ordinary cylindrica! strainer D comprising in this case inner and 
outer reticulated walls or surfaces suitably spaced apart. in the 
upper end of the vessel is formed un opening ty receive & covert 
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F, to which are attached four electro or permanent magnets G | yet come into contact with the blank. Fig. 4 shows the work | relatively to the axial direction of the bearing, t! 
depending into-the vessel in the path of oil flowing from the inlet | at the end of the second s' of the bined operati Fig. 5 | cages ‘es dispensed with. In carrying the ication ee cae 
opening B to the strainer D. The cores of the magnets project | shows the work during the third stage of the combined operation, | the inventor makes use, without roller cages of barrel-sha ned 
downwardly a suitable distance to: afford substantial surfaces jn which the meta] is drawn thinner and elongated as it passes | rollers consisting in solids of revolution, the producer of which is 
exposed to the oil passing through the vessel to attract and hold a curved line, the centre of which is positioned at a point outside 
the roller, but in the thickness of the bearing rings. so that the 
point in the inner ring is substantially nearer to the roller 
than to the axial line of the bearing. In this connection th. 
radius of curvature of the grooved race-ways is less than th. 
distance from the centre line of the bearing to the bottom of the 
race-way in the outer race-way. the radius of curvature 
of the curved producer of the roller can be of the same length as 
the radius of curvature of the transverse curvature of the race. 








NoH9,110 N° 119,060 
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ways in both the race-way rings. Fig. 1 is a transverse section 

of a portion of a roller bearing having the invention applied 
thereto. Fig. 2 is a similar view illustrating a slight variation = 

in some parts. Fig. 3 is also a similar view with another slight 

variation. Fig. 4 is a side view of part of a bearing correspond. 

ing with Figs. lto 3. Fig. & is a diagrammatic view of tho 

improved roller bearing as seen from above with the outer race- 
ring removed, and with only asingle roller shown.—Septembcr EUR 
16th, 1918. MA! 
ic 
ANAT KARAT . 4 

Fig.t THE ACQUISITION OF PATENT RIGHTS. 

The following list of British Patents, which have been 
particles of metal or other magnetic bodies floating in suspension granted in favour of residents of Germany, Austria, or e 
in the flowing oil. The inlet opening B is in communication with i. ished in view nts Ac ic 260 | 
hapa GUAAINA So Chin pane, Gnd See minle adenine C command Hungary, 7s enakewserg? in view of Patents Acts, whic h a 
cates with the circuit or conduit or the like for distributing or empower the Board of Trade to confer upon British subjects Un 
—vas ers ~_ Set — — or piéces of machinery to the right to manufacture under enemy patents—which right hat 
when acquired can be retained after the war—and has been ; e 
119,171 (900¥of 1918). January 16th, 1918.—PowerR Press, specially compiled for THe ENGINEER by Lewis Wm. = 

Thomas Henry Webb, and another, Grove lronworks, Wake- ‘ ¥ , > x . . 

field. 57 Fi g: 5. Fi g: 6. Goold, Chartered Patent Agent, 5, Corporation-street, Bir- B 

This is @ — — for gent goer in aaiee he guard mingham. It is desirable in the first instance to obtain th: 
proper is operat y a lever, which, at a position between the : ao ‘ | 
guard proper and the stationary axis of the lever, is coupled by through the throat of the die, while simultaneously the metal latest particulars Line: the Patents Register. If any patent " 
@ tension link to the treadle lever. The guard operating lever | Which has not yet reached the throat of the die continues its | listed has been assigned to, or is the property of, @ non-enemy A 
inward flow as aforesaid. Fig. 6 shows the tubular article which proprietor, the law does not apply po 
is the final result of the combined operation.—September 16th, “ % ever 
N°HI9,171 1918. bs ie coabictanas A 
= : 119,164 (18,689 of 1917). December 15th, 1917.—Manvrac-| On each of four of the patents given below £18 and on each the 
3 — TURE oF CarBon Exxectropes, Sven Emil Sieurin, Hogands, | of the remainder £11 have been paid in renewal fees. T 
Brae Sweden. the 














F agg, 4. 


actuates the means for starting the press. The arrangement is 
shown in Figs. 1 and 2. E is the guard, C the iever connected 
to the treadle A by means of the link B. The lever system G, H, 
J, I serves to actuate the knock-off piece K by which the clutch 
key L is operated.—September 26th, 1918. 











materials rich in carbon into a product suitable for the manu 


N°119, 164 











This is a method of transforming anthracite, coke and other 


5 No. 10,473/13.-—Ordnance ; field carriages ; recoil apparatus 


facture of carbon electrodes. The material is heated in an | Relates to traversing-gear of the kind wherein the rear-end 
electric resistance furnace to a temperature between 1800 and | of the trail moves upon a foundation plate curved concentric 
2000 deg. Cent., or just below that at which the transformation | with a pivot between the carriage wheels. According to the 
of the material into graphite takes place. Fig. 1 is a vertical 
section of a furnace for the purpose, and Fig. 2 is a horizontal upon # longitudinal pivot relatively to the trail, so that it may 
section of the sume. A is the shaft of any suitable fireproof | pe ysed upon uneven ground, and the trail has a spiked roller 


invention, the foundation plate is capable of being rocked 


engaging the foundation plates and adapted to be rotated by 
a driving gear. When the limits of traverse are reached, the 
trail-end is lifted by a lever, which simultaneously unclutche- 
the driving-gear. and the foundation plate is moved transversely 
relatively to the trail, until it is in the opposite extreme position. 
The trail-end and foundation plate are then lowered to the 
round, and the traverse is continued by the driving-gear. 
cane Akt.-Ges., F., Germany. Dated May 30th, 1912. 


No. 10,517/13.—Feeding hairs to spinning apparatus. In- 
dividual horse-hairs are fed to a spinning machine from a supply 
contained in a trough, which is rocked longitudinally and 
transversely to distribute the hairs uniformly, by means of a 
hooked catcher, which is lightly pressed by means of a spring 
against one of the delivery rollers, and is moved partly there 
around until the hair is seized by a roller and fed to the bite 
of the delivery rollers. Goldschmidt, E., Vienna. 


No. 10,561/13.—-Air-ship shelters. A hangar, shed, or hall, 
consists of arched girder frames, connec by purlins and 
brazing, the ends being closed by girder quadrants, pivoted at 
the centre and running at their lower ends on arail. The girders 
are built up of triangular frames or plates jointed together on 
the outer edges. Meier, E., Berlin. 


No. 10,873/13.—Electric endosmose. An apparatus for 


np i |t 


_FrAssre, 


20 SsOvere-™ 108 Fd! . 


LOCOMOTIVES. carrying out the process of extracting water from substances 
119,075 (13,398 of 1917). September 18th, 1917.—Locomorive such as peat and clay by electro-osmatic action, comprise q 
with RECIPROCATING ENGINE AND STEAM TURBINE one or more chambers of constant volume between perforated a 
Roland Sydney Portham, 22, Pilitereiseck Tandon 200. 5. electrodes, to which the material is supplied under pressure. Ts 
The accompanying drawings illustrate diagrammatically "§ ee cloths ne: be placed over the adjacent faces of the ¥ 
locomotive having a power plant according to the invention :—- electrodes, and the apparatus may have the form of a filter- at 
‘ig. 1 being an elevation ; and Fig. 2a plan. A is the recipro- press. Ges. fur Elektro Osmose, and Schwerin, Graf, B., at 
cating engine connected to the axle B of the driving wheels C Germany. ;- 
No. 10,923/13.—Buttons, &c. In the production of thread 
buttons, thread-covered rings, &c., by mechanical means, the ( 
N° 119,075 thread is first wound in continuous helical coils round the ring 
and then across in star formation, the buttons being finished R 
off in a tambour machine in the usual manner. Deppermann, rt 
material, B is the upper electrode, and C feed openings for the | H-. Germany. Dated May 15th, 1912. F 
raw material. At the lower end of the furnace, as usually, a No. 10,966/13.—Range-finders. Relates to stereoscopic D 
bottom electrode D is placed, with a channel E leading to an | telemeters of the kind wherein an orthostereoscopic and a a. 
opening F through which the heated material is removed. | pseudostereoscopic spatial image are presented to the observed ¢ 
This arrangement is found very suitable, but the channel E | simultaneously, but separately from one another, the measuring N 
a may pass on the side of the bottom electrode or, if several | device acting on the difference between, the distance, the pseudo- 
1g ‘ we aoe Dy are - pepe mae Jerri pears nd joa ee is Pogo ag upside down. Zeiss, U., Ger- Ql 
sea ; i many. Dated June Ist, 2. 3 
forms the resistance against the current.—September 26th, 1918. = = . ao 8 
No. 10,974/13.—Furnaces ; liquid fuel furnaces. A steam b 
119,068 (13,200 of 1917). September 14th, 1917.—AntI-Fric- | generator fired by oil, &c., has certain of the fuel nozzles in- ‘ 





TION RottER Beartines, Edward Charles Robert Marks, 57 
and 58, Lincoln’s Inn-fields, London (a communication from 
Nordiska Kullager Aktiebolaget, Hisingen, Goteborg, 
Sweden). 

The object of this invention is to provide a roller bearing in 




















clined so that the jets of burning gases from them do not strike 
the boiler walls or tubes: rapid. corrosion is thus avoided. 
Krupp Akt.-Ges., F., Germany. Dated June 5th, 1912. 

No. 11,001/13.—Spinning. In the manufacture of yarn 
from paper strips, the sheet of paper from which the strips are 
made, or the strips themselves, either before or during the 








Ly hh 








N°19 068 spinning operation, are imp! or moistened with a solu- 

; —— tion contaming an hygroscopic salt, to which may be added > 
which are coupled to the wheels D, E. Exhaust steam from the GLY Me sal-ammoniac, carbonate of soda, or caustic soda lye. The : 
engine passes to the turbine F, through suitable connections— Lith Z strips are also sete ~~ ie oe twisted by a device 
not shown—and from thence to the condenser G, which is pre- rotating with the spindle. Claviez, E., Germany. 1 
ferably of the evaporative type. The turbine is geared to the . 
axle H of the wheels J by means of reduction gearing ; the wheels SAN WS q 
J being coupled to the wheels K.—September 18th, 1918. SESS ScaLes AND WeIGHING Macutnes.—The attention of scale 

and weighing manufacturers is drawn to the concession which 
has been granted to ag’ ay by he Priority Department of the ¥ 
Ministry of Munitions for the supply of metals required by the 
a . a whole trade of the- United Kingdom. of paaintagere end 
119,060 (11,722 of 1917). August 15th, 1917.—SramPine anp Fig.2. Fig.3. repairers of scales and weighing machines for industrial purposes 
Drawing Metat Articites, Arthur Bray and others, for home trade. The metals may be used for repairs and main - ; 
Bagby Works, Leicester-place, Leeds. tenance of weighing apparatus of all capacities, but, for new 
- This is an improved process for producing tubular metal machines to replace those beyond repair, only those which do ; 
articles from blanks of brass, iron or other sheet metal. The not exceed a capacity of 5} cwt., or a total weight (material) of 
mvention combines with the operations of cupping and drawing (0) 4} cwt., can be supplied. Under this new rationing scheme no 
a stamping operation in which the flat circular blank is first = new weighing instrument may be manufactured, supplied or sold, : 
converted into a shallow saucer having a sloping rim and a flat > having a capacity of more than 54 cwt., total weight 4} cwt., or 
bottom of greater diameter than the article to be produced. exceeding the following values :—56lb. capacity, maximum 
The first operation on the blank is a combined operation of value, £20; 54 cwt. capacity, maximum value, £50, without 
stamping, cupping and drawing, by one stroke of the press. F 19.4 a special permit granted by the Priority Department 
Figs. 1 and 2 respectively are sections showing two different of the Ministry of Munitions. Messrs. Price, Water- 
forms of the die D and outer punch L, and the inner punch P in tin S house and Co., chartered accountants, of 3, Frederick's 
elevation. Fig. 3 shows the die, combination punch and blank 19.2. place, Old Jewry, E.C. 2, have been appointed the Rationing 
at the end of the first stage of the combined operation, that is, Authority, and will deal with applications for the release of 
when the outer punch L has completed its stroke, and the blank | which barrel-shaped rollers are so designed that they have a | material, and apportion to each manufacturer the quantities 
5 has been stamped into a saucer, but the inner punch P has not ! positive tendency always to place themselves in proper position allocated to them. 
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nw t exch ange, moutianing” “The Enginor” pe No. 


Ras ced Concrete Works.— 
WANTED, MANAGER Must thorough! unders*and 

+1] branches Mar tifactaro. surg and 

nati West cof 

comm 
ater 
a. E. OLDHA 
treet; 


Req 


ection of 





jon. prosp' 
first instanve, stating fully, ¢: 
at, tee 


‘Accountant, 3 





eared: Cepatle Man as 


shsterayr "tor the ectrical and sportant, Comrpente | ADI 
Pane an x nd muna fat pa nag gf oj 
rer Leadeuball-street, E Gs OR 


ane Factory, 


to URDERING = 
Department. 





—— 








a 














Chief sseighiarasd Dr antieaiée: 


UIRD for Agricultural Engineerirg work ; e«pe- 
rience on farm tractors, oil — 7 thrashing machiues an 
advantaze —State d. agej to your 

nearest Kmployment Fihango. ms anioning “The ting neer 
= No. A No person already on Government work will 
be engaged. 629 a 








| }a4zhtsman, C.pable, Wanted 
for Iron and Steel Werk in North Lincolnshire, with 
emetae exne: verie: ce.—Apoly to nearest preg 
acting * The Engiveer” and .umter 54. 
ex, eves, and salary required. No Fer. g 
already ‘nployen on Government work wili be engaged. 5.4 


[)raugh tsman.— Experi lenced 
MAN REQ SHRED —Apiy by Teter, stati aie perce 
J — etter, si! age, fu ‘u- 
lars of ex; mere required aud iabiny for Laechr 
-ervice. CHIEF *ENGINEux, ri08, Leadeuhall-street. .£.C 
oa already engaged on n Government work or residit gata 
distance of more than 10 miles need apply. 45 a 


[pr aughtsman, Experienced in 
Hesting and Ventilating, WANTED. No one 

in Government employ or residing 10 mi'es away considered 

—App.y, 3, eee Baih wm, 12. P208 a 


[)ranghtsman Reyuired for In- 











AL Combustion Engine Work. about 30 miles from 
nee: Applicants should state age, experie: ce, and salary 

© person already employed on Governn ent Work 
wa ee norm J at your nearest ales Kx 
anne men e Engineer,” number 398 a 





= | Draughter tsman Required, Oune 
Suschine Tot experience. preferred. Good pcst- 
salary, and en ae No persun 

‘ready emplo sevlored ur po) m Gorerenent work wiil be engagea — 
aon must sry, * to their nearest ag eee Fx- 


” and number 375. 375 a 


ughteman Wanted by Lead- 

rp IRM OF AGRI ULTURAL ENGINEKRS. An 
evergeti aod ca’ je man bot Luw empio) ed on direct Gcveru- 
ment ~ ne would be suit.ble for the j<s:tion, which wii! be 
permanent a: d progsersive for the r gi t } e1s0p —« pplicaticr s 
wil’ be treated conider tialiy, aud np ust be acdiessed to the 
nearest Emp.oyn ext Exchai ge, s'sting :ge erperience ard 


on required, and mentioning “ The hngineer © and ni mber 
A 














War srs Wanted, bk xperi 
D in the design of Agicultersi Macbonery. 
<= are required to stete exspciie: ce sna eagoe €x- 
No ove at present cn Gcwernert work will 


ee a PR to — pees ——e Bachan, 


[)raughtsman Wanted for Txols 
and Jigs for Engineering Works in East Midlands. 
No une on Government work will be considered. Apply to 
perry agro Em .l vyment Exchange, quoting “The us” rd 





[)raughtsman Wanted fur Urgent 
Government work by Crene Makers in Manchester 
listrict gn invited for scal and 
stra -tural meu. experience not essential. State age, 
salary. and ouperinncn. °No Pp-reon already employed upoa 
overnment work will be oumnged. —Applicants must app x ns 
their nearest Emptoyment Exchange, mentioning 
Engineer” and num M6 507 4 





[raughtsman Wanted in London 
Di-trict with experience of smuil Klectrical Works 
preferred. aAb'e to DesguJ gsand To ls State ag, exreri- 
nee and salary require i. © one already on Gover neat 
work or re-ide t mure than 10 miles par will be engage1.— 
Aadress, 545, * Th - Engineer” Office. 545 « 


| )raughtse. van Want-d (Mc-chan- 


ICAL), to prepare small pencil details ~ d finished 
dress: a 
a 





drawi' 
“The 


| rsught-maa Wauted wih Ex- 
PERIENCE + Dee Sienaines and Forgings Di 
Xe.. ree two sue, by large fir. of Ea Se — Mid Wid anae 
mae: Bo a capavle man No one e on 
on — work will be eng ged a. to pour ne «rest 
Employment Exchange, mentioning “ Engiueer” aud 
aumber < 


ranghtsman Wantel. Young 


stating ase, experienc., salary.—Ad 
ngim er ™ Office. 








ambitious man for Agricultural T actor and C rburettor 
work —Ap ly -y letter to CROYDON AUTOM BILE (0., 
Utd, 110, Ai h street, Croydon. Pe3 o 





| raughtsman, with good Aero- 
NAUTICAL ex ence, REQUIRED for Aeroplane 
Factory. London district. No person resident more a 10 
uiles away or already on Government sork nm pply-— 
Reply, is Age, rr See of - acme nid = _—~ 
equired to neineer 
| )raughtsmen ° ama a 
(3 or 4) REQ'IIRED in Deignin: Office of Pioneer Air- 
eraft Frm  Shov ureiuiog essential. Aircraft experience vot 
s-eutial, App cat ons wil oniy be ente taim.d fim drst- 


class ma. NO one o-» Gov rument wore need ap ly —Appli- 
c ie to be made at 94 rad Pa ment Exchanze, q -cting 
r 


Mit Cer on 
he auxhtsmen ‘ R-quired - for 
Government Office at Ledperean~on Knowledge of 
Electricity an  dvantage. but not exsei. tale a 7 — 
experie.ce to Bcx 792, Willing’s,, 23, Strand, ‘Loudon, 








Fe 





| rauzhtsmen .-- Required linme- 
DtaATeLY b well-knowm Lonan Aerona: t cal Firm, 
several skilled WECHANICAL DRAUGHTS4EN (prefer- 
ably w th worcshop e.psiz ce and tech ne 1 detuled esigi). 
d) dsJdais aso bonus aud overim: p i Canteen and 
tech: nical refereace library on the pr mis s for the nse of staff. 
vvsitions perm.nent Apyp-ic n.s sh uld write, giving full 
pa-ticuas f the craining e perisace, ait qualid-ati « us, and 
ne osing two receny covies of testimonials Stave age an 
app” ee saacy reqiitel. No on+ on Goverimeut Ww rk 
should y-—Avply your nearest E nyioymeut Excha ge, 
quouug “I oy he Engi .cer” aud No. A6327. 499 a 


| jraughtsmen —Two Jig and 
TOOL bet geome lmao or JUNIORS WANTED. 
Apply, a age, full par- 





Must have Sh. p experience. — 
ticulars of experience and where ubtained. also salary required. 
No person already on Government w rk need apply —Apply, 
earest Eepes «nent xchange, ati othe “The E gip.eer 
and No. Af 305 


[ raughtsmen Wanted. High- 

cla-s Firm of Automobile Manufactuers have VACAN- 
CI®S for SENIOR an JUN1IOK Seti +OMEN, with 
experience in ae and eee 


as 





—dtrute qua fica- 
No oe Apy FoF 





tions, age, ex aud salary re 

«Myloyed on Government work ‘sill be Ses ne APY your 
nearest Emp'oyment E 4 ° 
No A6273. Wla 





| raughtsmen. — Wanted, 
Print 5 cap ble DRAUGHTSMEN, preferanly with 
bes omar in Iron and Steel Works a — Address, statin, 
mee and requ red. to I rating tS ae 
CONS RUCTION co, 40 K.vg>w y. London, W C.2 

A 
| raugutsm n W auted, with: Good 
experience in the Design and Lav-dint of Chemical Plant 
for Geueral Eugineering. Urgent Government work and 


permanent after-war position. to fir-t-class menu. Stae age, 
expenence, anu salary.—Aduress, 481, “‘ The Angineer > 7 








Engineer Waited for Chemical 
URKS. Box No. 85,° This POST is NOW FILLED, 

and we here +ith thank a | those who have kindly sent a 
tions for the same. 





ENGINEERING 
PARTNERS and DIkKECTORS 
BUSINESSES and FACTORIES 
are obtainable through 


WHEATLEY KIRK, PRICE & CO.,, 
46, Watling-street, LON DON, E.C. 4; 
- Albert-square, Manchester ; ~ 
26, Collingwood-street, Neweastle-on-Tyne. 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c.. 
Paens IL, IIL, [V., XCIL 
Mumerical Index te Advertisements, 





Paes XCL. 











e- 


ee... 





THE ENGINEER 











Epgineering and Architectural 


LRAUGHTSMA ¥ WANTED in Sovmumens, Establish- 
ment in Norfolk. poets meg for nee 2 — Wn 
eae nay ot ane ee 16, Willing’ 
enclosing & co) recent te 0, 

Strand, a Pally we ee 





Engineering Chi f ok hts- 





N (Birmingham district) — 
———. pening we wide prpenae & cr Genera oo 
De.i Se i ac Yo Oniy those 
used to high ered caen, with 


on Governmeiit 

mianle man.—Apply, Appr, tng see - soars, and ae a 
sired, to 10" chan: on. 
“The Eu ater "and No * dinar a ar - 


irst class Draughtsman Re. 
ee pcoemtemed to Diesel or Semi-Diesel es, 


ae pao ate <n U Ruplofment t 
ex, noe, gunk ua Jour, neares' 10! en! 
trent Aig ead our, yenreat, Emplofz 


First-class. Ly 1 egR MEHR Re- 


sell ha ete el 
—Ap ‘ust ap 
their” ~ 
Engineer,” and aoe 397 a 
Hea ~Draughtsman Wanted | =: 
for Machine Too] Works. Preference will be given 
to # main well’ Gd RR tn Jig Design. —— situation to a 





Ho Pog 











Wee ge ee ~ Area, 





oo Lost S ce in Cable. 
insti 
and cantain fall a requi 
No | - present on meraed pork oe 
10 will be er 








Wanted, Paring. Gk 


‘A auton ene: x lence in . aie 

an orks "Apgltostions must contain 
ull partiontare of aa aad 

London area. No one at presen’ ent k or 
th more than LT. mes away will Engaged. - re 




















os — person already empic’ Goy. rnament 
Ennp pent wager nenth I= must, a ply Engiaee rand 
uy mm hange, mH 
ber 477 « 
Jig ig a Tool — htsman Re- 
nl for oan plane Fete London distriet. 
of preferred, but not 


r tial. ‘No Persea ‘resident more re had 10 ls Sag “y 
ready ap 
‘Orns ee Meal eailbchion and ay a iired, Ee 


uvior— Assitaat Engineer or 
DEACPETEMAN menthol ap jy Contractors — 
“The te Mth experience,‘ and salary required, t- 7% 


Jeni Estimator for Draw ing- 
Bs (Mechanical Engineering). Knowledge of 

§.“. District. —Those net on Gover: ment 
ere or a reane more than 10 miles, aidress, st ting age, 











experience, and ry required, P186, “ The Feiner A ea 
ol Desi ners (F rst- 
TOOL) WANTED for 
poke Ry est London > Hi.b class 
position « fered to suitable meu == wg 
Good opportur nities for post-war ition. Liberal 


terms --No ove already en on Governuient 
work or residing more ” shen 1a miles wway D 
te Mitebel wat i Advertising ‘Agency eo yd bil 
BO. i = 003 4 





hine Sho oP Super- 
Wonted, Mi Mae ine 8 | uper- 

of commercial 23 ~ Pe! on 
Goveramen quired, to your be 7 “Hep giving Bighaoes 


mentioning * ‘be Kngineer™ ard No. 


Joulermaking. —Waut d, Works 

FOREMAN, thoroughly experi>pced in the Making of 

Lahe shire Boilers and Management of Men. State full 

particulars and sala'y, in ¢ nfidenre No person already 

@mluyed upon Government work will be en: —Appilicants 

ae, pre thelr uearest tm,lu ment Exchange, wey Fae 
a mineer ” and number 507. 


Poranan Mach:ne Mau Wanted 


te TAKE CHARGE OF MACHINE SHOP; one with 
experience of Pumps and weue:al Engineering work ‘preferred. 
pe pon works, Mauchester district. State age, experience, 
No person already empl yed upon 
aged. — 4 ppricant mus. hi y 

change, mentioning ~‘ 








and salary required 
Goyertiment work will be en 
heir nearest Em, loyment 
neer” and na uber 


‘ereman, with Fair E ginee: ing 

Exie erievce, to TAKE CHARGE of MaIN RUNNIN 
PLANT and undertake Re; airs in Oil and Grease Wurks. Good 
time-keeping. Ana $d aud Se essential. sta‘e qualifies. 
tidus, term-, * The Engineer” Office. 572 4 


Founary Foreman Wanted in 











he Engineer 
Eee rienced ‘Engineers’ Cost 
(to assist Head ug Lepartment) es oe 
pos Pee Manufacturers Pape} bends ct 
phe @ thorsugt “knowl i. 
caloulate Le, artmeéntal® of Fact 2 
Book- Sean. No person already on eos a il 
be engaged ea poly giving full of @ 
SS stating salary quired, to your nearest hg 
ment Exchange, mentioning * n¢ Enginger! an 
rogress Clerks Wanted, “Must 
be Gapable of readin draxings | and accustomed - 
marine. Oo man Dele nett ory ares bd 
ten Sa 
lary required, to MARTINSY DE, aia Engineers, Moy: 
tary Hill, Woking. $7 
anted Positi:n as Works | # 
who for the ast 8 reas cei - ets $x 
one eee 
in this coun d 
aes a PRi tnde eae BaeS 
dverti-er Desires Reapousibe 
POST ; é4 years’ shops, D O., tet A 8 assistant 
— g engineer, 1 Year buyer of a 7 y 
nical assistant to Stes manager 0 aircraft 
of 100) nands, on complete m-c’s atid all theres. “heal 


trained, educated and capable.—Address, P201, 
neér” Off Ce. 


gricultural Engin neer- -Chemi-t, 
good organiser. three ware, tect 
masa he 





the lees agricultural, cattle 

Arventine, with good ‘Sommercial a Gury vats official 
the Argentine aid Russia, perfec: know! of 
So i Russian and fair knowle @ of eng! h, 0 
HIs VICES for organising busit: : 
Best gal Pn £210, The E 





5 
A. M.L. Mech. E. (47), at Liberty 
or CHIEF if Dhavoutsy AN ot Fodtory “n uae 
experience in Works and Drawi Otis, in. 2 a al an 


Conveying, Structural Py Te. 
cries 


neering of Feseionnbddeon. eth 
As General or Works Manager. 


Advertiser, rage 38, with 25 years’ a 


be bes for ENGAGEMENT; 10 years in t 
snl beagmscied to controlling some S000 workpeople. | “ole 


aired 
er “The Bagiseer” Ofic.. We 


Belgian, Eng. University Degre 
—_ tical expericnee and commercial ae, . nom 

of Enzish, Italian, and Greek, wishes to co! 

first-class Firm, with a view of | OST-8 AR e SITUATION -t 

the Continent. Address, Pi8?, * The peers 


Be er of One of the oe 


ouses in the Country pag ts al ppEveac o, 
at liberty shortly. ps, one ow ding and oth 
material.—Address The Engineer” Office. Pat's 


(jisil Eng ineer, Very Large Ex-|2 
PEBIENC = Tunnels, structures, Docks, and 

Sh rtly DisENGAGED. — Address, P197. ‘The 
” Office. Pld? p 














—— 
jagineer” 


(‘ommercial Manager Desires 
POSITION after the War. At present in charge of an 

Eatin ing Soape gonting in large contracts—Address Pl 
“The Engineer” P1% B 


Electrical En ineer, A. M.1.C.E., 








AM.LEE, with 1 practical experi jnclud: | 
ing instrument and researc Tae Ih. tw ts PoRsvirae 
ENGAGE MENT.—Address, P21: OSes, 
i 





Midlands. Iron Casting only. Must be able 
fee control mn, and handle about 25 tons by? rl 
work per week —Apply, stating age, salary required, and 
perience to your nearest Employment Exchange, mention- 
“The Engineer” and number 488. No one at present on 
Government work will be engaged. 488 a 


euerad ‘Foreman, Experienced 
inforced Concrete Ooastriction, REQUIRED 
O euipboliders now engaged on Construction «f Re- 
ratorest Soperete Vessets. No person alreauy 0. Gov-rnment 
be engaged— —Apply your nearest Emplovment Ex- 

Sa. pit 4 The Engineer "and No. 46337. 497 a 


Me Shoup Foreman Re 
QUIRED. accustomed to Railway Cesriage and wegen 
iy Son tintékeeper wn. organiser essenti No perso 
ady"on Governmeit work will be engaged folie 








Ew ent Exchange, mentioning “ The 
and 0. Ab 


Regret ‘at Once. Steel Works 

FOREMAN. State experience, age, and sslary expected 

‘son alr-ady on Government work will be eugaged — 

Ave y your nearest raperment Exchange, mentioning ‘‘ The 
Bagineer” and do. A6. 45 a 


Teo! Room Supe: intendent, or 
ASSISTANT WORKS MANAGER, DESIRES 
ANGE; cover 20 fears’ exptrience on small tools, Jigs, 
xtures, gauges, and m-chire tool m pairs 5 good organiser and 
plinarian.—Adaress, P212, “ The Engineer” e. 
12 4 


‘anted, “Millwright or Fitter 


ar. and TAA CHARGE OF MA- 
our om Must 











rt hive Electrical perience. Permanéncy 
an.—For further partic, apply Gas a 
Kent. 





FEnxineering Pattern Storekeeper 
ANTED IMMEDIATELY for important West London 
Yous Position nent for a reliable man who will rigidly 

enforce the system if use. Previous pattern-shop experience 
a enn oo but not essential. Staie fuil- peticulach 

e engage verntaent work or resident more than 
= 0 aes a fo 4 employed.—Address, 476, ‘'T’ ne Bee 





Mechanical Excavator Operator |” 


WANTED for rere in en Nigeria. arate, 


K ngineer, now Holdin ng I mport- 
4 ANT post under Government, REQUIRES POSITION 
after the war in Engineering Works ; willing togoto France or 
belgium on recor struction work ; thorough yp ate of the 
French language.— Address, P222 “The Engineer” 


NECTiO. 


43 





libe: 
10, Bo! 


my che y— 


te, Box 
t, Eqndon: 


G entinenna Having Wide Con- 


ustry, is OPEN to. EN- 


Lone enibete eBRarivie of Manufactur 
Apparatus or Gu 


e yiretclean refor one 


, co. J. G, King and meee 





le administra- 


(entiomans 29, Mech. Eng.,Tech., | Etat 


PEN for responsi 


Pract. 
t as WORKS is MANAGER, 


es 


Assistant. Thorough 


r at control of labour. Reconstruction, &c.—Address, 
he Engineer” Office. P205 » 





OP: N 
MENT as ee 
t rience 
wres aud tu executing works for untug 


Here oh area’ =: = Exper 





ert 
OTIATE ¥ Ng ENGAGE- 
AGENT-ORGA ISER, Pro- 


i 
ial Con- 


peice ents. Prac 
ahd irr i tion “in 
po Pane Marri 

Address, P216, “Tne Engineer” Office. 





| [a Marke t. an Bad neers with | ! 
Orgad can pproriecee Itali: 


t of Italian Export 
glia Fie. Highest cere reat 
Pree “Ths Engineer ” Offi 192 'p 


fer ending Engl 


would deftake 





Mea of Dinction! Engineer in 


eat ent Ries 


TREE to TAKE UP NE ue 


PONG at Lt 7 JANUARY next.—Address, et “Th 





Meera and Civil Binge, 





x perience. 
os va, be RACE, chief Govertieny depart eat Atie, | 


echanical Eng 


ineer, 
UIRES POST ag com. 


Bie Sears Spee toa Firs of pepate, 


teers for Yorkshire, 
st. cellent ¢on- 


nection among the, Nor tien, chemica' works, an 


mills in these districts. Address, §21, “ 


Office. 


* The Engineer” 
521 p 





echanical Engi 


a experience Weldiess 


coe workin; 


RES POsT.—Address, P21: 


neer, 14 Years’ 


lant t ‘and General Work. 


knowledge of ra Iatallaton and ees. 


¢ Engin 
ait PRE 





Rewdent Engineer, with Experi- | ,». 


NCB of 
orks Abroad, wi 


bal 7 Fy Pi9l, ‘ The Engineer Ot 


 Gonearosicn 
ll_ shortly be at L 


y Mejasonapee. and Operation of 


ving atte solgrreres 





Successful Works ‘and General 
= Bis oo #4 CHANGE, Pa sae As 


coir rion “pit wedere on a 


control. Has-119 H P Post W: 


cee Chart tie ate \ 


large scale. 


ed 
‘ar Car, bony & feady fr 





gta eg ETT etna 
sit bogs Capit = big A 
echnical a sineer - Manager, 

| Te n, bisiues waht sos gain : 


fal 


thgincer 





pb | fe of” wth Ma rojuanie ; Sear 


ric ©’; 3 years’ techn: 


ee echt bon nell n. engineer on int 
ie Guarantee euccers.—Addre 


pee, 





T°. = Enginsera —Gntloman Sil 


|, Cost. and Factory 
Ors Es ENGAGEMENT which has sco) 
Excellent testimonials, Low 


Moderate, rary to commence. — 


aircraft es of eugine, & and 
, Engineer 


We. 
. Nov. 8, 1918 


ge Wanted for Hea: 
A onoy, Wi ogg, ont gene Sears 


” Office. 1 


Fistabli-hod London House, Pre. 
PARED TO REPRESENT or act i 

Buying Agen ts for ~’ = ot Pal and vil tye cut . 
Excel ant pe connec! 8 references rue, 
expected.—Address, ‘Fan, a the Eng'neer ” Office. 


Reconstruction o of Belgium. 


BRITISH WORKS desir'ng to expand their trade j 
Mand NORTH OF FRA 4 by et pirate 


ould 
THE ANGLo-BEvaIA 6) tind ©o., 156, Fen, 
Head om: on: MBRUSSELS. Hreaehs hes thre 
ves: . nohes ughout Be 
AGENTS for Leading English anutacturere—stil per ri 
negotiate with Firms of standing. Reference 
exchanged. 492 “iy 


r’ Machine Tool Makers, 
neorig arm, wth fo— hn. leony oes mobos and aes know, 

85’ oad ang 

PEA at ect ones trata 


AGENTS.—Pirms open rea oro such , 
will Please communicate in first instance Sn”. ‘ othe 
Engineer " Office. 86 vy 


| nst. C.E., Inst. Mech. K., B.So,. Se., 


NG EXAMINATIONS.—Mr. Gg. p 


ENG 
ENO Sc. ~~ &e., paw en and PREP. 
yu mes —— 





given an 
rll» . 














H 
ot dence. Gourens ont 


bron By venlve years. years. oh 
a —A 20 to 40 H.-P. Oi 


arene = A a Lighting, with or without 
oil engine.—SIMMONS and SNE, 
SS 387 


\ sow Dri ling Machines, 


CAPSTANS c —GEORGE COHEN, SONS and 
600 Commercial- ad 1 if age 


Wanted, From Stock, 80 Bench 


POLISHING MACHINES, 2 POLISHING WHEELS 
about 8in. and two Scratch Wheels to each. Quote lewest, 
—Address, 569, ‘Ihe Engineer” Office. 569 + 


\ anted, Good Crane -type 


NAVVY; = Navvy Timbers and Rails, 
—JOHN . RPAKE. Darlington. 468 ¥ 


Wanted Good Second-Hand or 


Mk tol be HAMMER, 2-3 cwts. size; must be 
dress, 458, “ The Engineer” Office. Br, 


Wanted, ‘One Seeond-hand Oil 


or Moistare Expeller, Anderson tvpe.—Offers. with 
eee acveR Box 212, Morison’s ‘Advertising Agency, 


Wanted. Second - hand Gas 


ational” 
ee tee * Wet 160 B B ae State fall pass ny 
veuiveh baleen Os ie 


























We to ‘Purchase, 8. or 1 


Cri Sn soon, Cornwall. 


. -Time Recorder Wanted. 
Civortinlg Rgonay. Lid lt, Flest-trest, London, RCI. 








nisa' ion 
for initiative. 
or P ovinces 
Adiress, P200, “*The 
P200 & 





A Com 
i 


w.. 


mpetent Diaughtsman dt 


retical attainments =e 
vaNts SCUPE on original d 


p-a. to commence.—Ad 


—— 
Staff ran 
sineer * ofties 
P203 5 


Gear Pianing Machine 
TED, to take about 17in. dlaeter, new or eecond- 
hand. Ministre enunitions m Pretoe jculats and 
price to THE SA YDERSON FR: Oe soa mrLer st 
Eistow Eogineering Works. 


Bevel. 


hy ”. 


tractor’ s Side Tip igees, 
rdinary gauge, 50 WANTED ON HIE. — Write, 
stating s tareea. to Bas M 113, Ch onicle, Newcastle-on-Tyne. 570 








oulder, L. am, Green, and Dry 
ae good Faoaiiies machine- mate castings, i 
t marine repairs, WANTS SITUATION 


by “ON DEe 
—Add 


Th Ei or view to Taking Charge ; 


“The Engineer” 


age 42 
Pa? B 





Aske 


‘Education as 


‘Firm of 


qaaee to Enclude both Works an 
Addraaa 10. * The Enet 


‘Engineers in 


YOUTH of Good 


+} Has 





Rails, Buliheaded Large Quantity 


WANTED Second-hand.—Send tiem and price 
. HARVEY and CO. (London), ae... Wenwien i nad, 


r 


es 


Roll Grindin 





and Grooving. 
or 


A pak pe DESIGNS of gee MACHINES 
of Crilled Iron 


deta 5 and G tars Of 
particulars what offered, 
see output of machines and terms, 403, “* The Bogincer.” 





[pgineer, Shortly “Co om pe 
engagement, DESIRES INTERVIEW object 3 
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THE WILSON BRIDGE AT LYONS. 


On Sunday, July 14th, the bridge known, in honour 
of the President of.the United States,as le pont Wilson, 
was formally opened at Lyons. This handsome 
pridge across theitiver Rhone was began a short time 
before the outbreak of hostilities, and has been 
successfully completed, in spite of all the difficulties 














expressed. The scheme for the new bridge was pre- 
sented to the Municipal Council by its chief engineer, 
M. Chalumeau, in June, 1910. As the new bridge 
was to occupy exactly the same site as the old suspen- 
sion bridge, and as the traffic at the point was of 
importance, it was decided that before proceeding 
with the work a temporary wooden bridge should be 
built as close to the site as possible. This bridge was 
commenced in May, 1911, and was opened for service 
in April, 1912. The total cost of its construction 
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pendent of each other, except in so far as they rest on 
the same abutments, with the intervening space 
filled in with a reinforced concrete deck. This system, 
in the case of bridges of considerable width, is claimed 
greatly to economise cost of material, and to facilitate 
the work of erection. In cross section, as shown in 
Fig. 4, each span.shows two arches each 16ft. Tin. 
in width, with a clear gap of 35ft. 6in. between them. 
The foundations for the bridge are carried to a 
depth varying, between 33ft. and 39ft. 6in. below the 
level of low water, in conformity with the nature of 
the river bed. As in the case of other bridges across 
the Rhone, the material encountéred consisted of 
gravel lying over sand, followed by beds of gravel of 
increasing coarseness. No special difficulties were 
encountered in connection with the foundations, and, 
judging by the experience gained from the other 
bridges, it is believed that the depth to which the 
foundations are carried will be ample to afford pro- 


i ea 4@ 
ij r i a ee re . a } mei tection against undermining. The maximum pres- 
Coae x Sec LE Ee ies "4 | sure on the ground of the river bed is about 114:tons 
| 5 SIR sre meni cn ay ein sl ii tt Ltnatn stiles alla igs on die sin « anes gh per square foot. 
3 +++ rat ms The following, table gives the principal dimensions, 
_ we - Lm &e., of the four main arches :— 
| @ hy : Ya amen gr ae L 2. 3. 4. 
Ss 3° Tntrados: projected length, ft. 137.7 147.6 160.7 147.6 
eae ee ee 25.6 .29.7 31.3. 29.7 
“THe ENGINEER” ratio a 0.185 0.200 0.195 0.200 
. Radius of curve at crown, ft. .. 147.6 147.6 157.4 147.6 
Fig. 1—ELEVATION AND PLAN OF THE WILSON BRIDGE Radius of curve at springings, ft. 13,8 . 36.3. 2.3 13.1 
Thickness of arch at crown, ft. 3.3 3.3 3.3 3.3 
Thickness of arch at shoulders 
and troubles which the war has brought in its train. | was about £5670. Immediately after the temporary ics por square inch at Sires See a re 
By the courtesy of the editor of our excellent con- | bridge was finished the work of demolishing the old crown,Ib, .. .. .. 510 460 470 . 460 
temporary Le Génie Civil we are enabled herewith to | suspension bridge was commenced, and simultane- Pressure per square inch at 
shoulders, Ib... .. 563 582 569 582 


reproduce various photographs and other illustrations 
of the bridge, and to give particulars of its design and 
construction. The original article upon which our 
description is based will be found in the issue of our 
contemporary for July 13th. 

) The city of Lyons, situated as it is at the junction 








ously the foundations for the new bridge were pre- 
pared. The old bridge was demolished by August, 
1913. and by June, 1914, the foundation works were 
completed for the new bridge. 

The Wilson Bridge, as shown in the elevation given 
in Fig. 1, consists of four unequal elliptical arches 























Contrary to the general rule the arches are not 
symmetrical in span about the centre of the bridge. 
The current, especially at times of high water, flows 
deepest towards the left bank, and to provide facilities 
for navigation the third span had to be-miadeé of extra 
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Fig. 2—VIEW SHOWING METHOD OF BUILDING THE ARCHES 


remarkable for its numerous fine bridges—within an 
area of under 3} square miles in the centre of the city 
there are three railway and sixteen road bridges—but 
it may be doubted whether any will be adjudged to 
surpass the Wilson Bridge either in appearance or in 
technical -interest. It is situated in the central 
district, and was designed to replace a ‘three-span 
iron suspension bridge opened in 1839 which had 
become insufficient for the growth of the traffic, and 
concerning the safety of whith doubts had been 








The total width between the parapets is about 66ft.,| side of the river, it was impossible to construct a 
and is occupied by a roadway 36ft. wide and two} masonry bridge either of three or five arches that 


footways each 15ft: in width. It is designed on the 
system developed by M. Séjourné, and applied by him 
for the first time in the construction of the Adolphus 
Bridge across the Petrusse at Luxemburg. This 
system consists briefly of re-placing the central 
portion of the arches regarded longitudinally by a 
deck of reinforced conerete. In other words, each 
span consists of two masonry arches, quite inde- 


would present the required navigation facilities. As 
the levels referred to were different it was necessary 
to locate the highest point of the bridge on the axis of 
the third. arch. The second and fourth spans are 
symmetrical about this axis, while the first is the 
shortest of the four. The dissymmetry thus intro- 





duced is not apparent to the eye. : 
In making the calculations for the arches a loading 
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THE WILSON BRIDGE OVER THE RHONE 
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of 123 1b. per square foot was assumed. The faced 
stone for the arches and the greater part of the bridge 
was’ obtained from the quarries at Vilette, in the 
adjacent department of Ain. This stone weighs 
166 Ib. per cubic foot, and on test showed a crushing 
strength of 7.3 to 11.3 tons per square inch. The 
pilasters, the entablature, and the cornices were made 
from Comblanchian stone weighing about 172 lb. per 
eubic foot and having a crushing strength of 6 to 
7 tons per square inch. The bearing blocks supporting 
the reinforced concrete deck were formed of stone 
from Villabois (Ain), having a weight of 165 Ib. per 
cubic foot, and a crushing strength of from 5.4 to 
7.3 tons per square inch. 

All the stones were worked to shape at the quarries, 
and arrangements were made at the site of the bridge 
to reduce the subsequent handling to the lowest 
possible amount. On arrival at the yard, the stones 
were lifted by means of an electrically-driven traveller 
on to trucks running on a 66 em. gauge line lying 


Fig. 3—GENERAL VIEW OF THE BRIDGE-—JUNE, 1918 


metallic centering instead of wooden. The arrange- 
ment, as adopted for the largest arch, is illustrated 
in Fig. 2. The total weight of steel employed for the 
centerings was 366 tons. Each of the principal 
arches, as shown on the same engraving, is composed 
of three courses of masonry at the springings, and 
two at the crown. The voussoirs fit into each other 
after the manner of gear wheel teeth, both in the 
longitudinal and the transverse direction. The first 
course was laid down in eight sections supported on 
angle pieces, the sections being arranged symmetrically 
and in such a manner as not to cause the centering 
to suffer any deformation. The joints were filled 
with mortar rammed in by means of iron beetles. 
The filling was commenced at the highest joints, the 
succeeding joints being completed in succession at 
properly chosen intervals of time. 

The centering was supported on boxes containing 





sand. As a precaution against a rise of the river 
resulting in premature decentering, these boxes were 


Transverse Sections of 49 m.Arch. 


At the Crown 
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Fig. 4—SECTIONS OF 


between the traveller rails. On these trucks the stones 
were taken to the end of a wooden service bridge 
erected between the two rows of arches. They were 
then carried out along this service bridge by means 
of an electrically-driven ropeway, and were lifted 
into their final position by means of an electrically- 
driven traveller running on rails laid one on each 
side of each row of arches. 

The arches were constructed successively from the 
right to the left bank of the river. The programme 
drawn up covered the erection first of the upstream 
series of arches, followed by the downstream series, 
the same centering being employed for both. Strictly 
speaking, on this plan, centering for three arches 
only would have been required. In the end, however, 


largely in order to gain time, the two series of arches 
were erected simultaneously, so that the re-employ- 
ment of most of the centering was rendered impossible. 

For various reasons, it was preferred to employ 
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THE LARGEST ARCH 


submerged in paraffin wax contained in wooden tubs. 
The decentering of the arches was carried out thirty- 
five days, on the average, after the last joint was made. 
The settlements which occurred on decentering were 
as follows :— 


Arch No. Decentered. Settlement. 
1 upstream .. February 19th, 1915... 0.394in. 
2 oe +» «+ March 17th, 1915 - 0.520in, 
3 ” +. «+ May 14th, 1915 . 0.094in. 
4 * -- «- June 19th, 1915 .. 0.055in. 
1 downstream February 17th, 1915 .. 0.236in. 
2 ae .. April 27th, 1915 0.315in., 
3 ” -» May 28th, 1915 . 0.079in, 
4 ri -. July 12th, 1915 . 0.008in. 


These figures are below those which were predicted. 
The design of the reinforced concrete deck of the 
bridge is carried out on the Hennibique system. 
Work upon it was begun on October 9th, 1916, and 
finished on October 20th, 1917. The deck has a 
length of about 728}ft., and a width of some 53}ft. 





Its surface measures about 38,970 square feet, and its 
volume 42,373 cubic feet. Approximately 270 tons 
of steel or iron and 425 tons of Portland cement were 
used in its construction. 

The roadway and footpaths are carried on reinforced 
concrete beams—see Fig. 4—measuring 5ft. Tin. at 
the centre, and 3ft. l}in. at the ends. These beams 
are formed of a flange measuring I3in. by 15jin. on 
the top side, and a 12}in. by 9fin. flange on the 
underside, the flanges being united by struts having 
a section of 12}in. by 9fin. each. The spaces between 
the struts are occupied by partitions about 4in. thick. 
The two extremities of each beam rest on low raise« 
facings measuring 19}in. by 27jin. formed on the top 
surface of the arches or of the spandrel columns. 

Beneath the roadway is a layer of rough concrete 
6}in. thick, divided into five panels by four longi- 
tudinals measuring Tjin, by 9fin., and = spaced 
7ft. 10}in. apart. The footways are formed on a 
layer of concrete 3}in. thick carried on a longitudinal 
near the curb, and ona low wall uniting the ends of the 
cross beams. A double line of tram rails was laid 
on the concrete surface of the roadway during its 
formation, and special provision was made to avoid 
the return current acting injuriously on the reinforced 
concrete. The surface of the roadway is formed of 
creosoted wood blocks, while the footways are 
asphalted. Under each footway, between the ends of 
the cross beams and the parapet, a rectangular 
channel measuring 4ft. Tin. by 3ft. 9in. is formed, 
as shown in Fig. 4, for the reception of water, gas, 
electricity and telephone mains. Arrangements are 
made so that these channels may be entered at any 
time for the inspection, &c., of the mains. 

The bridge is lit by ten pairs of 400 candle-power 
electric lights carried on the standards for the overhead 
wires of the tramways, and by twenty 600 candle-power 
lamps on separate posts. The lamps employed are of 
the “‘half-watt’’ incandescent t; The mean 
illumination on the central axis of the bridge is 
10.3 candles. The minimum illumination occurs at 
the centre of each bay, and amounts to eight candles, 
while the maximum occurs at the piers, and is fourteen 
candles. The ratio of the minimum to the mean 
illumination, namely, 0.75, is regarded as very 
satisfactory. 

The total cost of the bridge is estimated at about 
2,150,000 francs—say £86,000. The length of the 
bridge being 745ft., and the useful width 65}ft., 
the cost in round figures is equivalent to £115 per foot 
run, and 35s. per square foot. These figures are 
sensibly less than the corresponding figures for 
metallic bridges of recent erection at Lyons, a 
remarkable result in view of the appreciation in all 
directions resulting from the war. The bridge has 
been constructed under the direction of M. Chalumeau, 
chief engineer to the city of Lyons. On page 396, 
we are enabled to reproduce, through the courtesy of 
our contemporary, several views showing the work at 
various stages. 








LABOUR ADMINISTRATION. 


A Series of Articles based on Actual Factory Practice and 
Experience. 


By EDWARD T. ELBOURNE. 
No. VIII.* 
METHODS OF REMUNERATION. 


THE question of how employees shall be remu- 
nerated is the most vital element in labour adminis- 
tration, and the desire of the workers for a greater 
share thin formerly in the profits of industry must 
find tangible expression in the immediate future. 
As so ably discussed in the ‘‘ Garton Memorandum 
on the Industrial Situation after the War,’ there are 
three elements in industry, viz., capital, management 
and labour. It is not proposed in the present article 
to discuss what is the proper share of profits belonging 
to either capital or management. Reference is only 
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made to that aspect at all to keep the discussion of 
labour remuners.ion in its proper perspective with 
the future, of industrial relations generally. The 
key to improvement in those relations lies with 
management, on which falls the heavy responsibility 
of being, on the one hand, stewards of Capital, and 
on the other leaders of Labour. Only by the exer- 
cise of a high standard of integrity and a broad- 
minded vision can it acquire and maintain the 
respect of both. 

The methods of remuneration of labour is, there- 
fore, the main problem of every industrial manager. 
The great possibilities of profit making through 
assiduous attention to this question has been. the 
financial salvation of some firms, probably many, 
and certainly amongst them huge concerns. The 
motive has, however, been mainly profit making 
for the employer rather than profit sharing with the 
employee, and so alongside of the growth of pro- 
duction efficiency has grown the feeling that the 
workers were being exploited, and smouldering 
tires have been started that break out into flames 
on apparently little provocation. 

At the works the methods of which are under 
description the motive has been neither profit making 
nor profit sharing; it has been output, and output 
only, for national needs. To get output, it has 
been recognised that the all-important essential 
was co-ordination of effort, and to get that meant 
the establishment of good will, which could only be 
securely based on equity of treatment. 

Equity of treatment in matters of administrative 
routine was easier to obtain than equity of methods 
of remuneration. It need hardly be said that equity 
and equality are not synonymous terms, though 
eqnity in many directions was assured by equality ; 
for example, the Works Regulations apply alike to 
skilled and unskilled, to men and women, but in the 
matter of pay, equity could really only flow from a 
properly conceived scheme of payment by results, 
with as much equality of opportunity as the circum- 
stances of manufacture will allow. 

Payment by results is a simple issue on machine 
work, and any operations where the output can 
be definitely measured and examined for correct- 
ness. There are two such methods which are widely 
practised, viz., piecework and premium bonus. 
These systems have now in common one important 
feature that for some time pertained only to the 
premium bonus system, viz., that time wages are 
guaranteed. Under both systems overtime allow- 
ances are paid independently of piecework or premium 
bonus earnings. 

The piecework system was originally merely the 
application of the method of commercial contracts 
applied to the worker, with this big difference, that 
the employer could observe what profit was being 
made, and when he thought his interests as buyer 
required it, he could cut the price. With the com- 
mercial contract, profits were not disclosed to the 
buyer, and consequently the buyer’s only hope of 
reducing prices was by getting competitive prices. 
This latter practice obtains in commerce to-day, 
and is not without its serious evils, though with 
obvious advantages. 

As for cutting of piecework prices, this has been 
a suicidal policy in that it has restricted output, 
the worker having discovered that to avoid price 
cutting he must keep his earnings per job or per week 
within certain limits. Within the last decade one 
large firm, within the writer’s knowledge, made 
a practice of cutting prices as soon as time and 
quarter was being regularly earned. The skimming 
of the profits of the worker no doubt swelled the 
coffers of the firm, though it may have also operated 
to reduce selling prices, and so have maintained 
the operatives in question more continuously in 
employment than would otherwise have been the 
ease. The reply to the latter contention is that 
unrestricted production by the workers would have 
reduced total costs by increasing the output for a 
given overhead expenditure without any necessity 
for encroaching on the profits of the worker. Big 
questions of economies are involved in these con- 
siderations, and dogmatic assertions, one way or 
the other, are open to much criticism. 

The Premium Boizis System was designed to 
obviate the need for considering reductions in prices, 
by arranging an automatic sliding scale, so.that. as 
the earnings of the operative increased, the wages 
cost of the article produced decreased. The gain 
in respect of overhead charges per unit of product, 
by reason of increased output, mentioned above 
in connection with the piecework system, still re- 
mained to the employer, so that in theory he got 
a double advantage with the Premium Bonus System. 
In practice the test is rather whether the increased 
self-interest of the employer to encourage high 
earnings by the employee without any corresponding 
temptation to cut, prices is not adequate comperisa- 
tion to the operative only to take a part of the savings 
shown by the increased efforts—the more so if the 
basis for computing premium earnings is @n-a more 
generous scale than is likely to be the with 


piecework where all the saving goes to the operator. 

In any reference to the Premium Bonus System 
the point shéwld be made that increased output 
quite often arises from improved facilities provided 
by the employer, and this system provides for the 
employer receiving a’ recompense on that assumption. 
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There is the further point sometimes made in its 
favour, that there is less temptation to scamp the work 
than under a piecework system. Without proper 
inspection there is no guarantee of uniformly good 
work being obtained even under a time-work system, 
so that this question is outside the method of remu- 
neration. 

Under the Premium Bonus System the calculations 
are first made in terms of time. A “ Time Limit” 
or “Standard Time” (sometimes erroneously called 
a ‘Basis Time’) is fixed for a given operation or 
job. This time limit is based on the time required 
to do the specified job satisfactorily with reasonable 
application, and to this basis is added a predetermined 
percentage, usually fifty per cent. Any time saved 
in the actual execution of the work is divided in a 
prescribed proportion between the operative and the 
employer, and the more quickly the work is done, 
the greater the operative’s earnings per hour, and 
the lower the actual cost per piece. The proportions 
guiding the division vary under different methods: 

The adoption of the Premium ;Bonus System 
synchronised with or arose out of a recognition of 
the need for more scientific management ‘in the work- 
shops. In the olden days, piecework prices were 
usually fixed in a haphazard way—the results of a 
discussion between the foreman and the man being 
referred to the works manager for confirmation. 
With the inauguration of the Premium Bonus System 
ratefixers were introduced, whose business it was to 
compute with some precision the times in which the 
work could be done. They became ‘Feed and 
Speed *’ men, and reviewed the methods of manu- 
facture. The increased production efficiency arising 
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carly days on the knowledge then aveilable, and have 
not proved entirely equal in their reward for effort 
made, though matters have been fairly well adjusted. 

A rate fixing department has necessarily been 
instituted since to deal with the manufacture of 
ordnance, and the line taken in fixing prices has been 
that work on gun manufacture shall not offer less 
opportunity for earning than work on shells. This 
is no more than equity when both are carried out in 
the same works, and particularly with the same class 
of labour on the lesser skilled gun operations, as on 
shells—the gun work demanding only more careful 
selection of operators than shell work. 

As the pieceworkers became more proficient 
and earned more money, the skilled men in charge of 
the pieceworkers, known as section hands, and those 
engaged on maintenance and tool making became 
placed at a serious disadvantage, and if maximum 
results were to be obtained it was obviously necessary 
to give the skilled mechanic some opportunity of 
increasing his earnings. Some adjustment of rate 
of pay was made, but the only equitable way was to 
identify his earnings with the results of his work. 

While it might not have been impossible to have 
arranged piecework prices for a certain amount of 
such work, this involved either the finding or training 
of rate fixers, and even then would not have met the 
whole problem, particularly as to the section hands. 

At the same time as the skilled men were being 
overtaken in their earnings by the lesser skilled piece- 
worker, there were labourers for whom piecework could 
not be arranged whose case also called for attention. 

It was decided, therefore, in September, 1915, to 
psy an output efficiency bonus to both skilled and 
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PIECEWORK EFFICIENCY CURVE—FIG. 19 


This curve represents the piecework efficiency of men working on 8in. shell. 


The efficiency is calculated as the percent- 


age ratio of the total piecework Extra Pay to the total guaranteed time wages (that is, balance of piecework earnings over 


guaranteed time wages). 
overtime allowances. 


In other words, at 100 per cent. Extra Pay the pieceworker is earning double time, exclusive of 
The necessary statistics were not kept until the 11th fortnight after manufacture may be said to have 


started. An output efficiency bonus scheme for time workers was inaugurated on the basis of these first figures, and came 
into effective operation for the succeeding fortnight (12th). Skilled mechanics acted as section hands at first, but disaffection 
amongst the mechanics generally came to a head in the 27th fortnight, and semi-skilled men, promoted from operators, 


were substituted as section hands. 


night a start was made with putting some groups on piecework, and within two or three weeks most groups were on. 


The labourers as time workers benefited under the bonus scheme, but in the 35th fort- 


The 


curve is terminated at the point when the 8in. shell shops were turned over to a new mark, simultaneously with a reduced 


programme—-the released shops being utilised for ordnance. 


out of these methods has been enormous, and from 
the point of view of labour, the Premium Bonus 
System has acquired an odious distinction on that 
account. With any efficient factory management, 
rate fixing is even more important for a piecework 
system than for a Premium Bonus System. The sense 
of unfair exploitation felt by the men under the 
Premium Bonus System might perhaps be remedied 
if the savings falling to the employer were subject to a 
distribution to the workers in accordance with trading 
results. Space will not, however, allow this sugges- 
tion to be developed here. 

The Minister of Munitions in 1915 laid down 
the rule that piecework prices and time limits, after 
they have been established, must not be altered unless 
the means or method of manufacture are changed. 
While this has perpetuated prices that were obviously 
not fair to the country, yet it has materially stimu- 
lated unrestricted output, and so helped to win the 
war. There is evidence to show that under a Premium 
Bonus System, even with this guarantee as to time 
limits not being altered, there is still a holding back 
of effort, perhaps because. of resentment» against 
sharing the savings from further efforts with the 
employer, who is often so wrongly viewed as a pro- 
fiteer—but not always wrongly, unfortunately. 

Under piecework it has been found that there is 
far less hesitation in getting the maximum output off 
each machine, and earnings consequently run high. 

Piecework was adopted at the works ynder discussion 
by reason of the Management’s earlier experience, and 
without the certain knowledge that the men were 
likely to “pull out” so much better under that 
system. 

Piecework prices for shell were arrived at in the 





lesser skilled time workers, based on the relative 
piecework efficiency of the shell shops—the only shops 
then existing. : 

The piecework efficiency was represented by the 
percentage ratio of the extra pay to the guaran- 
teed time wages—or, in other words, the ba- 
lance of piecework earnings over the guaran- 
teed time wages. The rate of bonus adopted 
was ls. per shift worked for skilled men, and 6d. per 
shift for unskilled men. As the piecework efficiency 
fluctuated the bonus rose and fell in similar propor- 
tion. The curve in Fig. 19 shows how this co-ordina- 
tion of interests showed itself by a rapid rise in piece- 
work efficiency, and, consequently, in piecework earn- 
ings, and although the timeworkers’ bonus had risen 
by the end of 1915 from Ils. to 2s. per shift for 
mechanics the pieceworkers had again shot ahead, and 
it became necessary, if equity was to he maintained, for 
the basis rate to be increased. 

With the proposed increase in the bonus rate it be- 
came the more imperative to take into account factors 
of cost as well as output, and a scheme was evolved 
by which the costs of each department were compared 
against the output each fortnight and the bonus paid 
accordingly. The basis of bonus rate adopted was 
five shillings per shift, and this amount was decided 
on as bringing the mechanics’ average earnings slightly 
higher, by five shillings per week, than the piece- 
workers’ average earnings. 

In view of the original aim of this scheme, it is 
distinctly interesting to find, after three years, that 
the present comparison of skilled mechanics’ earni 
on time work, and the earnings of the lesser skilled 
men on piecework, is as follows :— 

Average weekly earnings based on unbroken time over 
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a period of four normal weeks, thus giving full effect to 
the fortnightly change over of shifts. 
Skilled Mechanic Timeworker £7 6s. Sd., including £1 Is. 6d. 
arising out of Committee on Production Awards. 
Lesser Skilled Pieceworker £6 19s. 10d., including 19s. 4d. 
arising out of Committee on Production Awards. 

The Ministry of Munitions has ordered the applica- 
tion of the Committee on Production awards to these 
works without any sort of inquiry as to the current 
earnings. But for these gratuitous advances, the 
skilled mechanics would show to-day an advantage 
in earnings of practically five shillings over the lesser 
skilled pieceworker. As it is, the advantage is seven 
shillings, all of which is rather remarkable in view of 
the different conditions now obtaining, viz., five 
nights instead of six and Saturday half-holiday, 
together with a much wider application of piecework. 

At one stage in the earlier days of the works exist- 
ence there was not the good feeling between the 
mechanics and the management that exists to-day, 
and this came to a head at Easter, 1916, when a eon- 
siderable number of mechanics were dismissed. 
To meet the situation it was decided to promote the 
more expert operators to act as section hands in 
charge of shell machinists, and to transfer the skilled 
section hands to do skilled turning and fitting in the 
millwright and toolmaking department. This arrange- 
ment very quickly justified itself,as a reference to 
Fig. 19 will show. 

In. the shell machine shops, in the unavoidable 
absence of mechanical means of transportation, 
owing to congestion of machines, it was realised that 
the labourers serving the machines and moving shell 
from one operation to another, had it in their power 
to restrict the output of the machines, and were 
likely to do so on the ground of jealousy of the 
machine operator earning bigger wages. The operators 
recognised this, or were blackmailed into subsidising 
their labourers, and this system at one time extended 
to the tool grindery, before cutting tools were 
thoroughly standardised and handled through a tool 
stores. The remedy for the difficulty was ultimately 
found in putting the shop labourers on piecework in 
gangs serving one or more operations. The piece 
price was fixed at so much per shell satisfactorily 
completed at each operation. This had a distinctly 
stimulating effect on output, as will be clear from the 
piecework efficiency curve. 

Referring back to the displacement of skilled 
section hands in the shell machine. shops, it was 
necessary, under the orders laid down by the 
Minister of Munitions to pay the dilutees the same 
rate of wages as the skilled men; at the same time 
the output efficiency for the skilled men and dilu- 
tees, although on the same basis rate for all 
departments, necessarily worked out differently as 
the respective departmental efficiencies varied. With 
the dilutee section hands receiving a flat rate of 
bonus based on the general results of the department, 
it was felt that the responsibilities for sectional 
scrap and sectional output were not sufficiently 
identified, and it was, therefore, decided to calculate 
the bonus for section hands on different lines. 

The output value in their case was taken as the 
total piecework value of the work done in the section, 
and against this was set the time wages for the maxi- 
mum number of machine hours for each machine 
allocated to the section, plus the wages of the section 
hands concerned, together with the cost of scrap and 
rectifications. The idea behind the debiting of full 
time wages was to induce a greater interest in keeping 
machines working if any regular operators were out 
by utilising shop labourers (thus impelling the 
machinists not to lose timie avoidably lest they lose 
their machine), to stimulate attention to the machines 
themselves, so as to obviate breakdowns as far as 
possible, and to minimise the number of machines 
required for the section—in other words, to get maxi- 
mum output. 

The result of this change has been to ensure a more 
certain maintenance of high standards of both output 
and efficiency rather than startling increases, and to the 
present day there is no relaxation of effort. The 
standard of Government inspection has appreciably 
stiffened as the war has progressed, and this condition 
has been well met by the better recognition of ‘sec- 
tional responsibilities. 

It may be explained that the results of both shifts 
in the respective sections are taken together, so that 
the community of interest of section hands on the 
same operation on opposite shifts is emphasised. 
There seems to be an inevitable tendency for opposite 
shifts to be jealous of each other, and a rule that 
had to be enforced was that each operator must always 
leave a shell in his or her machine at the end of 
the shift in readiness for the oncoming shift. 

With the inauguration of sectional bonus rates, it 
became possible for the dilutee section hands in some 
cases to earn more than the skilled mechanics in other 
departments. The extra earnings came from extra 
efficiency arising out of new opportunities which 
were not available for skilled mechanics. Equity 
required that this disadvantage should be remedied, 
and the solution was ultimately found by making the 
average fortnightly bonus for section hands the basis 
rate for skilled mechanics for the respective fortnight, 
so that they had direct interest in the maintenance of 
shell output. Efficiency in the skilled mechanics’ 


own departments of millwrighty, toolmaking and 
smithy, &c., was encouraged by the institution of 





a supplementary bonus computed according to the 
ratio of their own departmental costs to the value 
of the works output for the period. This placed the 
mechanic in as fair a position as was practicable. 
For these purposes of output valuation the piecework 
value of the product according to the operations or 
processes concerned is taken. When the gun depart- 
ment was commenced, piecework did not come into 
full operation for some time, and even to-day did not 
cover: all the work. To get over this difficulty 
approximate prices are adopted, where necessary, for 
purpose of bonus calculations. 

The mechanics on time work employed on manufac- 
turing work in the gun shop are paid according to 
the output efficiency results of that department, and 
do not get any supplementary bonus, as their oppor- 
tunity for yreater earnings is in their own hands. 
With the gun shop as a manufacturing department, 
the basis bonus for the millwright, tool makers, ce. 
—so often termed non-productive but really 
auxiliary to production—was computed as the mean 
between the gun shop departmental rate ‘and the 
shell shops average sectional rates. In taking out 
this mean the proportion output value in each group 
is considered ; thus, if the gun shop is responsible in 
any fortnight for 30 per cent. of the whole output 
expressed in terms of piecework value, then 30 per 
cent. of the gun shops bonus rate is taken as part 
of the mean rate, and similarly with the shell depart- 
ments, the total proportions making up the true 
mean rate. 

One impertant feature of the scheme adopted for 
measuring efficiency is to take for the time wages 
element the whole time wages of the respective 
department without discrimination as to whether for 
pieceworker or time worker. The output value is, 
however, that of the whole department expressed in 
terms of piecework value irrespective of whether done 
by piecework or time work. The point is that there 
shall be an incentive for obtaining the maximum out- 
put by everybody, and further that increasing efficiency 
of individual pieceworkers shall by reason of greater 
output react favourably on the time worker's bonus 
and give him the more interest in keeping up the pace 
necessary to support the pieceworker. 

All the foremen are paid a bonus under the same 
scheme as the time workers on a somewhat higher 
scale, and it is therefore in their own interest to get 
maximum output with minimum man-power, and 
the community of interest throughout the department 
helps materially to that end. 

In the preceding discussion the production of the 
machine’shops has been more particularly considered, 
but the same principles are applied to the shell forge 
or press shop and shell painting shop. In the case 
of the forge the output is appraised on the piecework 
value of the shell forgings accepted for stacking prior 
to selection for mechanical test by the Government 
Inspector. Against this output value are set, of 
course, the time wages and also the cost of scrap, 
including wasted material, due to forging faults at 
whatever stage discovered, cost of forging tools, fuel, 
&e. In later months, the bonus has been computed 
in two portions—each on the basis of 2s. 6d. per shift— 
the one on departmental costs, exclusive of scrap, 
against output and the other on scrap ¢osts against 
output. This has brought into more effective prom- 
inence the shop interests in the avoidance of scrap. 
Another minor development directed to the same end 
has been to pay the hot gaugers in the forge a bonus 
based on the cost of hot gauging plus cost of avoidable 
scrap against output. Forge faults that get past 
the hot gaugers and are discovered in the machine 
shop are charged at proportionately higher rates than 
scrap discovered before machining. This arrange- 
ment is productive of good results. The hot gaugers 
get this special bonus in addition to the departmental 
bonus as labourers, and this meets the situation of 
men. who have to keep in pace with a piecework gang 
of shell forgers but do not share their earnings. 

The methods of remuneration, both piecework and 
timework, are adapted to discourage loss of time by the 
liability of pieceworkers to lose their machine or place 
ina labour gang and for time workers to lose half a 
shift’s bonus if late at commencement of shift. 

In the works regulations dealing with terms of 
engagement the following passages appear : 

It isa further condition that all employees shall work on 
piecework when so required, without further notice. 

No guarantee is given that employees once on piecework shall 
remain on piecework. Employees will be changed without 
notice from piecework to timework or vice versd, or from one 
operation to another as the work may require. 

While the subject lends itself to more lengthy 
discussion, it must be sufficient to conclude this 
article with the works regulations on the matter : 


Works Regulations for War Period. 
No. PIECEWORKERS’ EXTRA PAY. 


As far as practicable, Extra Pay is made according to energ, 
and skill shown by each employee by means of a Piecewor 
system. 

Piecework prices are fixed for the various operations 

Overtime allowances are paid in addition to the piecework 
earnings, and do not count against the piecework price. 

Time wages in respect to the time worked are guaranteed, and 
the difference“between the guaranteed time wages and the piece- 
work earnings at the piece prices is paid as Extra Pay. In 
addition, a war bonus of 10 per cent. on the piecework earnings 
is included in the Extra Pay. 

In certain departments, pieceworkers’ Extra Pay is paid the 
week following after it has been earned. 

Particulars of piecework earnings are placed in the pay 
envelopos.. 





In the case of gangs working on piecework, or of employees 
working in fellowship, the Extra Pay is shared out according to 
the time wages of each member of the gang for the time worked, 
exclusive of overtime allowances. If the name of anyone 
concerned is omitted from the gang piecework card, then his or 
her share of Extra Pay is divided among the rest of the gany, 
and cannot be recovered afterwards. 

Time Workers’ Output Efficiency Bonus will be guaranteed 
to employees either learning or on new operations for the first 
fortnight only. 

Tf defects in material or faults in previous operations becon 
apparent, they must be at once reported to the Viewer, and tl, 
time spent on the defective piece will be allowed to count as diy 
work, on the confirmation of the Foreman. 

Tf, however, the defect is not pointed out as soon as it could 
have been seen, then no allowance will be made in respect ot 
any of the time. 

Work not passed as correct will be dealt with on its merit-, 
and if correction is possible, the wages cost of the correction will 
be deducted from the Extra Pay otherwise due. 

The Management reserve the right to stop all Extra Pay o1 
careless workmanship, whether the work can be utilised or not. 


Piecework prices, after they have been established, wi!! 
not be altered, unless the means or method of manufacture 
are changed. 

No limit is placed upon the amount of Extra Pay that may 
be earned by any employee. 


Works Regulations for War Period. 
No 13. TIMEWORKERS’ OUTPUT EFFICIENCY 
BONUS. 


All employees not on piecework are paid a bonus on the basi- 
of the output efficiency of the department with which they ar 
connected. 

Departmental output efficiency is measured by the comparison 
of cost with output. 

In making the calculations as to departmental cost, only those 
items are considered which are at all controllable by the depart 
ment concerned. The outstanding item is the ‘‘ Tume Wages ” 
paid, and the cost of spoiled work, which means, broadly, that 
the greater the output and the less the rejections for a given 
number of employees, the higher the borus. 

The output basis is that of the department in which the time 
worker is working. When, however, the departmental output 
cannot be directly measured, the output basis adopted is that of 
the department with whose efficiency the dayworkers in question 
are most intimately associated, and whose efficiency it lies in 
their power to effect, together with a supplementary bonus 
based on the costs of their own department in relation to works 
output. 

In the case of charge or section hands, the relative efficiency 
of the group of workers in their charge will be the basis of their 
bonus. 

Any employee engaged in day work must fill in a Time 
Workers’ Work Card in respect to each Shift or portion ot 
Shift on time work. The cards are obtainable from the Foreman 
or Charge Hands only. 

Bonus will only be paid when a properly filled-in Time Work 
Card, quoting the correct Job Nos for the work done, is 
handed in at the end of each Shift. 

The bonus is paid fortnightly, and is computed as a bonus 
rate per Shift. Deduction of half the bonus for the Shift is 
made in respect to absence during the first portion of the Shift, 
that is before breakfast (Day Shift) or before supper (Night 
Shift). This deduction will apply also to late arrival on Sunday 
morning (see Regulation No. 7). 


Correction.——Article VII.—Time_ oftice (Men). 


The analysis of men employed should read T'wo years 
and unter three—-865 not 164. 








BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 
No. VIII.* 
WHAT THEY COST THE COUNTRY. 


In our sixth article, which appeared on October 
18th, we showed that, according to the Auditor- 
General’s report, there was paid to the Railway 
Executive Committee during the financial year ended 
March 3lst, 1917, the sum of £16,870,963, details of 
which were given in that report and reproduced in 
the article quoted. In order that they may be used 
in the present discussion, as to whether the country 
has gained or lost financially by the railways being 
controlled by the State, it is necessary to repeat the 


figures. They are as follows :— 
£ 
(1) Estimated deficiencies in net _ receipts, 
‘ebruary, 1916, to January, 1917, compared 
SO SOUR sc. ae. de. | we es) Be, oe, oe 9,852,871 
(2) Arrears of maintenance and renewal work, 
(a) 5th August, 1914, to end of 1915 (85 per 
cent.ofclaim) .. .. .. .. £2,776,865 
(b) January to December, 1916 £2,867,543 
—_—_—- 5,644,408 
(3) Lost railway-owned ships... .. «1 «+ «- 619,450 
(4) Interest on capital @xpenditure, 5th August, 
1914, to end of 1915 (85 per cent. of claim) 538,757 
(5) Restoration of South-Eastern Railway at 
NOE 6 a Sa Se SS Se, te! | eed 215,477 
£16,870,963 


To find the estimated expenditure for a whole year 
the items 2 (a), 3 and 5 must be deducted, and we then 
get, roughly, a total of £13,000,000. But this figure 
cannot be considered as applicable to present-day 
conditions. At the end of the year 1916—the period 
covered by the report of the Auditor-General in 
question—-the war bonus was only 10s. per week, 
whereas now it is 30s. In August, 1917, when the 
bonus was 15s. per week, Sir Albert Stanley said it 
was costing the Government £22,000,000 a year. 
This estimate, using round figures for convenience, 
we may take to be based on an increase of £1,450,000 
for each shilling rise. Hence, using the same 
basis, at the end of 1916 the bonus would be costing 
£14,500,000 a year, and if the Government paid the 
companies during that year £13,000,000 only, it. is 
clear that at that time the railways were, in a sense, a 
source of profit to the State. 





* No. VIl. appeared November Ist, 
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f ‘To get the present-day cost we must take the figure 
given by Sir Albert Stanley in the Vote for the Board 
of Trade on May 15th. By that date the bonus had 
been changed to war wages, and these wages were 
rated at 25s. per week. The extra remuneration was 
then estimated at £47,000,000. We have not been 
told how this figure was arrived at ; on £1,450,000 for 
each shilling the cost at 25s. per week would be nearer 
£37,000,000, but it must be remembered that the 
conversion of the war bonus into wages would allow 
the higher rate to he calculated for overtime and 
Sunday duty. There were also the bonuses paid to 
shopmen. We therefore estimate that the amount 
was arrived at as follows :— 








£ 
500,000 men at 25s. per week Bie 32,500,000 
100,000 women and youths at 12s 6d. 3,250,000 
100,000 shopmen @6. 263.000 si sein, cee (tm, 0's 6,500,000 
Add 10 per cent. for overtime and Sunday duty 4,225,000 
Total 46,475,000 


say, £47,000,000 


As we are, at this present, concerned only with the 
railway companies of Great Britain, and not with 
those of Ireland, it should be noted that, on the 
strength of the third report of the present session of the 
Select Committee on National Expenditure, this sum 
ot 47 million pounds covers the whole of the railways 
of the United Kingdom, and that therefore the cost of 
these in Great Britain only may be estimated at 
£45,000,000, which sum would be increased to about 
£55,000,000 by the war wages agreements of Septem- 
ber 19th and 20th last. ; 

Again, the amount for arrears of maintenance and 
renewal will increase year by year. The item 2 (a) 
covered seventeen months at an average of, say, 
£160,000 a month; but the figure 2 (6) for 1916 was 
nearly £240,000 per month, or 50 per cent. more. 
Probably by now the cost is £4,000,000 a year. The 
item of interest on capital is so small that it need not 
be discussed ; but we must note that were the Govern- 
ment paying the companies 4 per cent. on the whole 
of the £18,000,000 they have spent on capital since 
the end of 1912, the amount would be only £700,000 
roughly. Add to this sum the £55,000,000 for war 
wages, and £4,000,000 for arrears of maintenance and 
renewal, and we get, say, £60,000,000 a year. 

We are not going to attempt to prove that, under 
to-day’s conditions, the possession of the railways 
has been a source of profit to the State. But we think 
that until the last three concessions were made to the 
men the amount of the “ estimated deficiency ’’ was 
less than the sum paid out in war bonuses. The third 
report for the present session of the Select, Committee 
on National Expenditure detinitely stated that the 
sum paid by the Exchequer to the railway companies 


during the year ended December 31st, F917, was 
£25,152,000. Now we have the statement of Sir 


Albert Stanley in the House 6n August 15th, 1917, 
that the war bonus of 15s. was costing £22,000,000 a 
year, and that the conversion of bonus into wages 
would, because overtime and Sunday pay would be 
calculated at a higher rate, cost £3,000,000 a year. 
On these sums we estimate that the four months, 
January-April, at 10s. per week, the four months, 
May-August, at 15s. per week, the three months, 
September-November, at 15s. war wages, . and 
December at 21s. war wages, would cost approximately 
£22,000,000. If to this be added £5,000,000 for 
arrears of maintenance and renewal, for interest on 
capital, and for the railway companies’ stores used 
by the Government, we get an aggregate of 
£27,000,000; that is to say, the Government last 
year (1917) received 27 million pounds worth of ser- 
vice for about 25 million pounds expenditure. 

This is an estimated actual profit in cash handled, 
but the real situation shows a much greater ‘ profit.” 
It must be remembered that all traffic for the Govern- 
ment is conveyed free. This traffic is something more 
than the conveyance of naval and military forces, 
and of horses, guns, ammunition, baggage, stores, &c., 
for it includes all the material consigned on Govern- 
ment account. As the number of Government 
establishments and Government-controlled establish- 
ments has increased, so has this free traffic grown. 
What money-value may be put upon this item is to be 
judged from Sir Albert Stanley’s statement in the 
House on May 8th. He then said that if the goods 
traffic carried on Government account were included 
it was estimated that the receipts for 1917 would have 
been £31,000,000 more than in 1913. This is for 
goods traffic alone, and is irrespective of the passenger 
traffic. What this latter amounts to in money we 
cannot say, but Sir Albert told the House on the same 
occasion that the number of passengers carried on 
warrants was roundly 3,000,000 a montli. If we take 
the figure to, be 40,000,000 a year, and, say, the 
average fare paid is 6d. per man, the amount repre- 
sented is a million pounds a year ; if the average be Is. 
it would be two millions. In addition, we have to 
consider the concession to officers of travelling first- 
class at one-third the ordinary fare-—it was at one 
time one-half the ordinary fare, but when all fares 
were increased by 50 per cent., as from the end of 1916, 
the increase did not apply to officers’ reduced tickets, 
which are therefore issued at one-third the ordinary rate. 

Thus we see that up to the end of last year the 
railways had, at all events on paper, made a virtual 
profit—in that they gave services for less than their 
value-—for the Government, after paying all expenses 
—including the net receipts as in 1913—of somewhere 
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around forty million pounds sterling. As the war 
wages are now, say, £55,000,000 a year for the railways 
of Great Britain, and as’ it is unlikely that the work 
done for the Government has grown, it may be antici- 
pated that the railways are now being worked at a loss. 
In fact, Sir Albert Stanley said on May 15th, “A 
careful calculation to-day, and since the last increase 
to employees’ wages was made, will disclose that the 
bargain will show a loss to the State.’ This loss, we 
submit, when measured by any of the principal items 
of war expenditure, is practically negligible, has only 
been reached in the fourth year of war, and is, so far, 
totally wiped out by the profits made in the first 
three years of control. 

Four things must not, moreover, be overlooked. 
First, that but for the war wages the railways would 
have been a source of handsome profit to the State. 
Secondly, that it is the Government—through the 
Railway Executive Committee, acting for the Board 
of Trade—that has given these advances. Thirdly, 
that it is certain that had the companies had to pay 
the extra wages out of their own pockets they would 
have been less generous-—in fact, the men’s demands 
would have been less exacting. Fourthly, that, 
unlike practically all other commercial undertakings, 
the charges for transportation have not been increased 
to meet the higher cost of working. 

This last-named subject was discussed by the Select 
Committee on National Expenditure in the report— 
White Paper 59, of 1918—already referred to, and 
as other kindred matters were also mentioned, and as 
the report has not, hitherto, been-reviewed in our 
pages, it would appear advisable to give the following 
extracts therefrom :— 


The additional war wage now amounts to 25s. per week, of 
which the railway companies pay 24 per cent., and the total 
annual cost of it for the whole of the United Kingdom is about 
£47,000,000. 

The sum paid by the Exchequer to the railway companies in 
the year ended 3lst December, 1917, was £25,152,000. The 
sums payable in future years will be increased on account of the 
recent increases in the war wage. In addition there will be 
payable in the future considerable amounts in respect of arrears 
of maintenance and other liabilities 

Had prices not risen, and had wages remained statiorary 
during the war, the State would have made an excellent bargain 
in securing the free carriage of all its traflic, even apart from the 
advantage of controlling the railways, including the steamers 
belonging to the companies, in return for a guarantee of the 
pre-war net receipts. Even as things are, there is reason to 
believe that, if that traffic had to be separately charged, the 
sums payable by the State would probably be greater rather 
than less than those now paid. 

Since the companies are secured against loss, no matter what 
their expenditure may be, and since their ntanagemefit remains 
in the hands of their former ofticials, there is an obvious danger 
of relaxation of control, and of a consequent increase of costs. 
Our sub-committee, which has bben investigating this subject, 
has made careful inquiry into this aspect of the matter so far as 
relates to Great Britain. It has found no reason to conclude 
that such results have occurred. The causes which continue to 
make for’economical management are, first, the desire of the 
directors, the managers and the staffs, as good citizens, to pro- 
tect the public iaterest by preventing extravagance from which 
the taxpayer would suffer ; and, secondly, the prospect that after 
the war the effects of any Jaxity of control would continue. 
Whether the railways reverted to private management and the 
shareholders suffered the loss, or whether they remained in the 
hands of th State, the officials who had been to blame for waste 
would be held responsible, and their future would be prejudiced. 

There is a danger, however, from the opposite side. It is that 
Government Departments, having the right of transit for men 
and goods without a separate charge in each case, may make 
excessive use of the railways, with the result that working costs 
would be unnecessarily increased, and the lump sum payable 
by the State swollen in propertion. There may be a tendency 
to forget that because the payment for the traffic is indirect and 
not direct, the cost of carrying it is none the less paid for. 
Whether these results have accrued or not is a matter on which 
it is difficult to obtain any trustworthy evidence. 

There is reason to think, however, that the number of free 
warrants issued to officers, and of journeys by officials of Govern- 
ment Departments, is excessive, and that greater efforts might 
be made to prevent unnecessary travelling on official business. 
The Treasury have endeavoured to stop abuses in this direction, 
and their action is being continued. It is difficult to defend also 
the concession by which any officer in uriform travelling, not on 
duty, but on his own private business or pleasure, is allowed to 
obtain a first-class ticket at one-half the ordinary rate prior to the 
increase of 50 per cent. in the fares. In other words, the officer 
not on duty travels at one-third the expense to which civilians 
are put. and the State loses reverue in proportion. As officers 
in uniform are not allowed to travel third-class, it may be con- 
tended that they should be enabled to obtain first-class tickets 
at reduced rates, and the pre-war privilege of travelling at half 
the ordinary fares is not unreasonable. But as it has been 
found necessary to raise the general rate of fares, both first-class 
and third-class, 50 per cent., we think that this increase should 
apply universally. The rates of pay to junior officers having 
lately been considerably raised, this alteration could be effected 
without hardship. The officer would still be able to travel free 
when on duty, and at half the rates paid by other people when 
not on duty. 

While passenger fares have been raised by 50 per cent., the 
rates for goods have remained unaltered, in spite of the great 
increases in the cost of running the railways. It would be 
regrettable if the trade of the country had to be subjected to the 
disadvantage of a general increase of rates. On the other hand, 
there is no reason why the taxpayer should be burdened by the 
payment of-a subsidy to the railways for the private profit of 
those whose goods are carried. At present it is not clear that 
this position has in fact arisen. There is no evidence to show 
that the sums paid by the taxpayer are as yet in excess of the 
amount that would be properly chargeable for the State traffic. 
But the situation should be carefully watched by the Board of 
Trade and by the Treasury, and if it should appear that the 
railway system is not paying its way increases in the rates 
charged for the carriage of goods should at once be enforced. 

We recommend :-- 

(1) That instructions should be given to the Government 
Departments to restrict travelling and traffic on their behalf 
as much as possible. 

(2) That the system under which free warrants are granted 
to.officers travelling on duty should be reviewed. 

(3) That the privilege granted to officers to travel on their 
private business at one-third the fares usually payable 
should be reconsidered, and the pre-war practice of charging 
half fares'be restored. 

(4) That if and when there is reason to believe th .t the 
working of the railways involves a loss to the State, the 
rates for the carriage of goods should be increased. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE FOURTH DIMENSION. 





Sir,—In your perio-Jical, October 25th, an interesting letter 
appeared concerning that subject of speculation, the fourth 
dimension. In general connection with this subject, I wish to 
point out a few difficulties which occur to one having but little 
mathematical ability. ; 

The one-dimensional figure of a straight line, and the two- 
dimensional rectangular plane, are abstractions, whereas solids 
are conerete actualities, the cube being a ease in point. 

But the portion of space occupied by a cube of matter is an 
abstraction. We do not produce a cube of matter by giving 
motion of translation to a square plane surface : we merely so 
produce in the mind the conception of a form of limited space 
occupied by a cube of matter. It is not feasible to produce 
three-dimensional objects from one-dimensional or two-dimen- 
sional substances, because the latter do not exist to our know- 
ledge. So far we are without concrete analogy, if I may use the 
phrase ; we have no example of transition in the concrete from 
two to three-dimensional whereby we may argue on from three 
to four-dimensional, for the so-called three-dimensional state 
is the only one in which matter is known to subsist. I see no 
positive reason for supposing that a cube of matter may move, 
be propagated, or grow, as it were, in a direction away from its 
own portion of space, passing along an external field or fourth 
dimension’, to become a factor in a mode of matter, having four 
“dimensions” or properties of direction co-existing in one 
object. 

Now, in the spatial way of thought, it seems to me that 
anyone seeking 40 demonstrate four-dimensional space would 
need to show that ordinary space has particular dimensions or 
directions other than an infinity of them ; also to show that 
there can be room through which ordinary space could itself be 
transferred ; consequently to show that ordinary space has 
position and boundaries, as illustrated by the line and plane 
conceptions for the abstract portion of space occupied by a 
material cube. I submit that the most advanced instruments 
yet made do not supply these factors of positionand boundary. 

In conclusion, I note that certain words signifying direction 
are used for the description of objects having flat parallel sides, 
and it is said that such objects have length, breadth, and depth. 
In the case of a truly spherical object, we cannot say it has either 
length, breadth, or depth, but we can say that its “ dimensions * 
are the abstract lines of direction radiating from its centre, and 
that these are infinite in quantity. If it be rational to make 
deductions from objects in space about the nature of space itsell, 
then a sphere seems as good as a cube for the purpose. I think 
the sphere should not be ignored, for it rather leads away from 
the notion, perhaps arbitrary, that space in itself has dimensions 
comparable with the conventional direction-dimensions of 
objects dissimilar to the sphere. 

A. C. GARWOOD. 

Manchester, @ctober 30th. 


TRAINING OF APPRENTICES. 


Srr,—Some seven weeks ago you were good enough to publish 
a letter from me regarding the training of apprentices in engineer- 
ing works, and suggesting that a yearly examination should be 
held to prove their capabilities, and test what progress they have 
made. 1 shall be glad if any of your readers would inform me 
whether any such scheme is being carried out in any works in 
this country, and if not what steps could be undertaken to 
introduce such a system, which is essential if we hope to have 
efficient mechanics preyared to meet a world-wide competition 
in post-war days. 

ArTuur 8. Murpecs. 


Manchester, October 29th. 








Reconstruction Lectures.—The series of lectures now being 
held by the Industrial Reconstruction Council is proving so 
popular that a second course has been arranged for next year. 
The first of them will be given by the Minister of Labour, on 
Wednesday, January 8th, the Marquess of Crewe occupying the 
chair. Other lectures will follow at fortnightly intervals by 
Judge Edward Parry, Mr. Ernest J. P. Benn, Mr. J. R. Clynes, 
Professor A. W. Kirkaldy, and the President of the Board of 
Education. The chair will be taken on the respective occasions 
by Lord Balfour of Burleigh, the Bishop of London, Lord 
Leverhulme, Sir George Riddell, and the Lord Mayor of London. 
The lécturés will again’ be held, by the kind pérmission of the 
Saddlers’ Company, in the Saddlers’ Hall, Cheapside, at 4.30 p.m. 
A full prospectus of the series can be obtained ftom the Secretary, 
Industrial Reconstruction Council, 2 and 4, Tudor-street, E.C. 4, 
and applications for tickets should be made well in advance. 

Tur NEED or Locomotives in Carwa.—One of the pressing 
needs of China to-day is locomotives. The demands upon the 
railways have far exceeded the expectations of the builders. 
The locomotives bought in the first instance have proved too 
small, and it is now clearly realised by the technical advisers of 
China that they must standardise upon a type that will meet 
their needs fer a long time to come. This question is being 
earnestly considered at the present time, and the problem arises 
for British consideration : Will the standardisation be along the 
Fines of British design, or will it be made to conform to an 
American or European model, to the detriment of British 
interests ? Of the fifteen lines composing the system of Chinese 
Government railways, only one was built by the Chinese them- 
selves ; it is financed by the Chinese Government, and is operated 
exclusively by Chinese. The funds for the construction and 
equipment of the various other railway lines of China were 
furnished by foreign capital of various nationalities, but, accord - 
ing to the American authority Mr. Charles Denby, Special 
Assistant to the Department of State, not in a single instance has 
America so constructed and equipped any of these lines. As a 
result, to-day the Continental—European—design of locomotive 
is predominant in China. Or. some of the lines, notably those 
under English and—hitherto—German influence, not a locomotive 
other than those built in accordance with the prevailing design 
common to the ration financing the railway was purchased or 
even considered, either for initial or subsequent equipment—at 
least up to the time of the outbreak of the war. Only in the case 
of the Chinese financed and operated railway have American 
builders been given a free hand, with'the result that an American 
design was adopted, and a thorough standardisation of power 
effected. Ont of the 638 locomotives in service on all lines at that 
time only 15} per cent. were of American design and manufac- 
ture: and on the English, Belgiar, and French lines, which 
operated at that time 365 locomotives, or approximately 
60 per cent. of the total, only eight, or approximately 2.2 per 
cent., were of American design and manufacture.—Zastern 
Engineering. 
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THE 200 H.P. AUSTRO-DAIMLER AERO ENGINE. 
No. II.* 


Crank Case.—The construction of the cast alu- 
minium crank case is heavy, both in the top and 
bottom halves. The top half weighs—with main 
journal bearings complete and cylinder holding- 
down bolts and studs—-133.4]b., and the bottom 
half, which forms the oit base and sump, weighs no 





covered with wire gauze at each end. The main 
air supply for the carburetter is taken from this 
false bottom through a passage cast in the side of the 
crank chamber. The purpose of the false bottom 
is to cool the lubricating oil and warm the incoming 
air. 

Lubrication.—The lubrication system is on the 





wet sump principle, there being one large pump to 
keep the main oil in circulation, and a smaller pump 
to supply a small charge of fresh oil at each pump 


























Fig. 10—BOTTOM HALF 


less than 73.5]b. dry. This makes a total weight 
of 207 lb., approximately, for the complete crank 
chamber, which works out at 28 per cent. of the total 
weight of the engine. The transverse webs which 
form the crank shaft journal bearing housings, are 
of the usual box section, and the eight engine bearer 
arms cast on the crank chamber, four on either 
side, are made as continuations of the transverse 
webs, and are of the same section ; they are excep- 
tionally deep, as shown in Fig. 2 ante. The front 
portion of the top half of the crank case is constructed 
to form the feed oil tank. This tank, as shown in the 
general arrangement drawing Fig. 1 ante and in 
Fig. 12, encloses the bottom portion of the cam shaft 
vertical driving shaft, and is fitted with a filling cap 
and oil filter and also with a glass sight-level oil 
gauge. The capacity of the feed tank is approxi- 
inately one gallon. 

The efficient ventilation of the crank case, as in 
most enemy engines, has been well provided for. 
Two breathers of normal design are fitted on the 
exhaust side of the crank case. A passage is formed 
in the body of the carburetter, which communicates 
with the interior of the crank chamber through a 
large port cast in the side of the crank case and 
by two large holes cast in the webs of the central 


aring housing. The primary function of this 
passage is to assist in heating the carburetters. 
The average thickness of the walls of the crank 


chamber is 9 mm. 

The bottom half of the crank chamber, Fig. 10, 
is complicated in design, and excessively heavy. 
The walls are 6mm. thick and are strengthened 
inside and out by ribs spaced 130mm. apart. A 
perforated plate of galvanised sheet steel is screwed 
on to @ flange cast about half way down the chamber. 
This plate has shallow oil sumps formed in it at 
each end and a large hole is cut in it in the centre ; 
other holes, 25mm. in diameter, are pierced in it 
in various places. Over this bottom is screwed 
a sheet of finely perforated steel, covered on the 
underside with very fine wire gauze. Below the 
filter plate the bottom of the base chamber slopes 
sharply to the centre portion, which is flat and has 
a small sump bolted on underneath it. Cooling ribs 
are cast on the two sloping portions, both inside and 
out. The sides of the base chamber are carried down 
40 mum. below the bottom, and astrip of sheet aluminium 
is serewed on to their lower edge, thus forming an 
air chamber along the whole underside of the engine. 
The aluminium plate is pierced by three air ports 





* No. I. appeared November Ist. 











OF CRANK CHAMBER 


strokes The main pump sucks oil from the sump, | 
which is approximately of seven gallons veg een 
and delivers it under pressure to the main journal 
bearings. The small pump supplies the cam shaft 
with fresh oil taken from the tank cast in the top | 
half of the crank case. 

The main oil pump—see Fig. 11—consists of a | 
steel plunger 40 mm. in diameter, working in a cast 
iron barrel. - This plunger is hollow and has another 
plunger or ram, 7mm. in diameter, fitted inside | 
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Fig. 11—COMBINED MAIN 


it. Both the barre] of the pump and the small 
plunger remain stationary, whilst the large plunger 
is rotated by means of a bronze worm wheel, which 
floats on a square formed on the plunger. The worm 
wheel, as shown in Fig. 12, is driven from the crank 
shaft by a worm cut on a small inclined shaft. Be- 
sides rotating, the plunger is made to reciprocate 
by means of a scroll cam machined in the plunger, 
which works against a hardened steel roller -fixed 











into the pump barrel, and thus transmits the reci- 
procating motion to the plunger, the end of which 
is plugged and forms the piston of the main pump. 
The small ram fitted inside is also hollow and works 
on the same principle, though in this case the barre| 
moves whilst the ram remains stationary. A_ port, 
cut in the side of this small plunger is put in com 
munication alternately with the supply pipe from the 
tank and the delivery pipe to the cam shaft, by means 
of an oil way drilled radially in the main plunger. 
From the main oil pump the oil is forced along a 
delivery pipe to the centre of the engine, where it 
feeds the main oil lead running beneath the crank 
shaft and connected to each of the journals by 
vertical branch pipes. The crank shaft is bored 
and plugged in the usual manner and conveys oil 
from the journals to the crank pins, whence the oi! 
is foreed up small pipes attached to the connecting 
rods into the small end bearings. 

The delivery pipe from the small pump to the cam 
shaft is taken up the front end of the engine and 
runs along outside the cam shaft casing, being con- 
nected to the oil ways drilled in the cover plates by 


| six inclined channels formed in the cover plates, 


as shown in Fig. 3 ante. From the central oil lead 


|in the cover plates the oil is conveyed to the cam 


shaft bearings by vertical holes drilled in the ends 
of the cover plates, and to the inner roeker arms 
by short cross channels, which deliver the oil into 
grooves milled in the rocker arms, whence it finds 
its way to the journals of the hollow rocker spindles 
and their bearings, and also to the cam rollers and 
cams. The cam shaft casing is always kept half 


| full of oil, and provision is made for filling it up 
| before starting by three holes, fitted with screwed 
| plugs, in the top of the coyer plates. 


From the cam shaft casing the oil overflows through 
two grooves formed in the side of the front cam shaft 
bearing and thence finds its way to the sump down 
the vertical spindle casing, lubricating the vertical 
spindle bearings and gear wheels on its way. The 
oil sump is exceptionally deep and is fed from the 


| sheet steel false bottom by three pipes, one from 
| each end and one from the centre. 


Iqgnition.—The two Bosch Z.H.6 type magnetos 


are driven by bevel gears off the bottom end of the 
| cam shaft driving spindle at the front of the engine. 


The magnetos are mounted on aluminium bed-plates 
bolted to the top face of the crank chamber, which 
forms an extension over the auxiliary oil tank. 
The magnetos are placed diagonally, each magneto 
being driven at an angle of 52 deg. to the crank shaft 
axis, in a horizontal plane. 

Two Bosch three-point sparking plugs are fitted 
to each cylinder on the same side of the engine, being 
screwed into the combustion heads just below each 
inlet valve; each magneto serves one plug in each 
cylinder. The magneto controls are interlinked with 
the throttle control, so that when the engine is 
throttled down the ignition is automatically retarded. 
The order of firing is as follows: 1, 5, 3, 6, 2, 4, 
starting from the propeller end. All the high-tension 
leads from the magnetos are carried in a particularly 
neat form of cable carrier, made of red sheet fibre and 
fixed on cast aluminium brackets attached to the 
top of the crank case, 

Carburetter.—-‘The large duplex carburetter, Figs. 13 


Swain Sc 


AND MAKE-UP OIL PUMP 


and 15, is placed on the left side of the engine, and 
supplies the mixture through two separate galvanised 
steel induction manifolds. Each manifold feeds three 
cylinders, and is lagged with asbestos. The car- 
buretter is built up in three sections. Thé bottom 
section—-which is made of gun-metal—-contains the 
two float chambers and the four jets. A common 
filter chamber fitted with the usual gauze strainer is 
cast on the front of this portion. The centre portion 
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of the carburetter—which is made of aluminium— 
contains the butterfly throttles, and the upper 
portion the choke tubes. A large air chamber, 
east round the throttle barrels, is used as the outlet 
for hot air from the crank case, and thus helps to 
warm the mixture, The top portion of the carburetter 
consists of a cast aluminium chamber, in which the 
supply from the two carburetters is united, thus 
ensuring an equal supply to each manifold. This 
chamber has a water jacket cast round it which is 
connected to the main water circulation system by a 
pipe at each end. The annular float chambers encircle 
the choketubes. Two jetsare fitted ineach carburetter, 
the capacity of the main jet being 35 cc. per min., 
and that of the pilot jet 5.8 ec. per min. The filter 





is fitted with a pressure release valve, which discharges 
into a small chamber below the filter, where it unites 
The air 





with the overflow from the float chambers. 























Water Pump.—The water pump, Fig. 14, is of the 
centrifugal type, and is driven directly off the rear 
end of the crank shaft by a bevel gear which is integral 
with a sleeve forming an extension shaft. This 
sleeve is attached to the rear end of the crank shaft, 
and also drives the gun interrupter gear through a 
worm gear on a transverse shaft. The water pump 
spindle is inclined at an angle of 30 to the crank shaft 
and runs in phosphor bronze bearings. The driving 
bevel gear floats on the end of the pump spindle, and is 
fitted with a large diameter thrust ball race and retain- 
ing spring, which, being at the bottom end of the 
spindle, are as far away as possible from the rotor of 
the water pump. Both the pump spindle bearings 
are well lubricated, through two holes drilled in the 
pump body and oil grooves cut in the spindle bearings, 
by a large self-acting grease lubricator which is screwed 
into the cast aluminium water pump body. The pump 


S> 





louvres or blinds are fitted to prevent over-cooling. 
From the bottom of the radiator water is circulated 
through the steel pipe to the inlet of the water pump 
and is delivered into the bottom of each of the cylinder 
water jackets. These jackets are coupled together 
in the usual way by rubber joint rings and clips at the 
bottom and above the valves in the cylinder heads. 
The construction of these joint rings is interesting. 
They consist of bevelled rubber rings, reinforced in the 
centre with a steel spring ring. The rubber joint rings 
are expanded into the outside of the conical faces of 
the steel water connections on the cylinders by the 
halves of a split aluminium ring, which are clamped 
together by a band clip of ordinary design. From the 
results and appearance of the engine during tests the 
joints are very efficient. Circulating through the 
cylinder water jackets, the water passes to the top 
of the radiator through two passages cast in the front 
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Figs. 12 to 14—OIL PUMP, CARBURETTER, AND WATER PUMP 


supply to the carburetters is taken from the false 
bottom, through a passage cast in the side of the crank 
chamber ; an extra air valve is fitted round the choke 
tubes. 

In the Austrian “‘ Berg” biplane scouts, the main 
petrol tank is under pressure, ‘and is situated at the 
bottom of the fuselage, behind the engine. A small 
gravity tank holding 3} gallons is also fitted as an 
emergency fuel tank, just behind the engine in the 
upper part of the fuselage. The total air endurance 
according to a report is 2} hours at 1000ft. 

Air Pump.—The air pump for the petrol tank 
pressure is of the spring loaded plunger type, and is 
operated by a separate cam on the cam shaft between 
the two rear cylinders. As shown in Fig. 9 ante, it is 
mounted on the cover of the cast aluminium cam shaft 
casing. A hand pressure pump is also fitted in the 
machine. 
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13. Semi-piacramMMatic SECTIONAL VIEWS OF CARBURETTER. 


rotor is 112 mm. diameter, and is formed with six 
vanes of the usual Mercédés type. The rotor is 
keyed to the spindle and secured by a gun-metal nut 
and washer. A conically faced shoulder is machined 
on the pump spindle directly beneath the rotor. This 
shoulder beds against the bevelled face of the bronze 
bearing, forming an efficient water joint. The 
pump, although somewhat heavy in its construction, 
is well designed and is very accessible. The diameter 
of the intake passage through the cover.and also of 
the delivery is 36 mm. 

Radiator.-—A ““V”’ type honeycomb radiator, Fig. 16, 
is mounted at the front of the engine, directly behind 
the propeller. The capacity of the radiator is 
approximately four gallons. A small barrel-shaped 
condenser, 4in. diameter and 5in. long, is provided 
on the top of the radiator, apparently to prevent 
boiling water from escaping and blowing back. No 
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end of the aluminium cam shaft casing. These 
water passages encircle the cam shaft just behind the 
driving bevel gear wheels. 

Miscellaneous.—A flexible drive for the engine 
speed ‘indicator is taken directly off the rear end of 
the cam shaft in a small extension chamber, and some 
form of revolution indicator was apparently mounted 
in the centre of the ““V” radiator. Unfortunately 
the instrument is missing, but a portion of the driving 
mechanism is shown in the general arrangement—Fig. ! 
ante—from which it will be seen that the gear em- 
bodies a small diameter worm mounted about half-way 
up the vertical driving shaft. This worm engages with 
a@ worm pinion which drives a trip-gear pinion at a 
speed ratio of approximately 1: 100. 

A flange is machined on the rear extension of:the 
crank shaft to take a belt driving pulley for the wireless 
dynamo. This pulley is probably of the standard 
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friction clutch type used on all enemy engines. 
No exhaust manifold or silencer is prov ided, but a 


separate short exhaust pipe about 12in. long, of 
streamline section, extends from each eylinder. 


These pipes are shown in the view on page 374 ante. 
Test Results.—The 200 H.P. Austro-Daimler engine 
was coupled to a Heenan and Froude dynamometer, 


and run for the usual calibration and one hour 
endurance tests. The calibration test gave the 
following results : 
R.P.M. 1300 1400 1500 1600 
BLP... . 186 200 212 222 
Brake M. E. P. - 123.5 123.3 122 119.7 
Petrol consumption, per 

B.H.P. hour, pints .. 0.55 0.545 = ..0.546 ..0.548 


The endurance test of one hour's duration at normal 
speed, é.., 1400 revolutions per minute. gave the 
following results : 


Average output 

Average speed riohips 

Petrol consumption per hour 

Petrol consumption per B.H.P. hour 
Oil consumption per hour +e 
Oil pressure .. 

Oil temperature : 

Water temperature (inlet ) 

Water temperature (outlet) 


Conclusion. The design 


202 B.H.P. 

1400 revs. per min. 
14 gallons. 

0.555 pints. 

7 pints. 

5 lb. per square inch. 
50 deg. Cent. 

54.5 deg. Cent. 

60 deg. Cent. 


of this new 


| Special facilities, 
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PORT OF LONDON IMPROVEMENT SCHEME. 


THE announcement that the Government is giving 
in view of the needs of the post-war 
period, for the completion of the Albert Dock extension 
which the Port of London. Authority has had under 
construction for a considerable period, is a reminder that 
the important improvement scheme involving the ultimate 
expentiture of about £10,000,000 is, as far as the first 
section is concerned, now in its final stages. An oppor- 
tunity was afforded during the-recent visits paid to the 
various works now in progress by representatives of the 
Overseas Dominions to form an adequate idea of the 
comprehensive scheme which has been authorised by the 
Port of London Authority. A general account of the 
plans for works at the London Docks, Surrey Docks, 
West India and Millwall system, East India Docks, 
the Victoria and Albert Docks, and at Tilbury, with 
illustrations, appeared in THE ENGINEER of February 3rd 
and February 10th, 1911, and February 16th, 1912, and 
some of these works have been in progress during the 
intervening years, although the difficulties of the war 
period have caused serious delays. 

The most important of the additions which are being 
made to the facilities at the Port of London is the new dock 
which is being constructed on the south side of the Royal 
Albert Dock. It is hoped that the work will be sufficiently 


| will afford facilities for ships of exceptional draught and 

| tonnage, and its dimensions should meet the requiremenis 
of shipowners for a considerable p2riod. The Port 
London Authority is, however, looking ahead, and haying 
acquired the necessary land on the north side of ¢},. 
existing Albert Dock, is already giving consideration (, 
the construction of a dock of still larger dimensions tha) 
that now approaching completion. 

In addition to the dock works proper it has been necessary 
to undertake some important road diversions, of which th. 
thoroughfare known as Woolwich Manorway is the mos 
important, as well as to construct now roads to giv. 
access not only to the docks but to Silvertown and Nort}, 
Woolwich. For this part of the work a grant of £100,000 
has been made by the Road Board, and it is expected tha: 
local authorities will also contribute to the cost. -Th. 
demolition of property has also made it necessary to under. 
take a housing scheme on a considerable scale, 

The new developments at the-West India and Millwa!) 
Docks, which are being completely modernised, includ: 
new quays and sheds at the West India Import Dock, the 
South Dock and the Millwall Dock, as well as now grain 
warehouses, while additional facilities are also to be pro 
vided at the new deep water quays of the South Dock for 
the rapid discharge of grain in bulk. A new entrance lock 
650ft. long with a width of 80ft., and a depth of water on 
the sill of 38ft. at high water of ordinary noap tides, as 


well as a large turning basin and a communication 





























Fig. 15—DUPLEX CARBURETTER 


Daimler engine shows a careful study of details. 
Both in its general lay out gnd in most of its details 
of construction the engine undoubtedly possesses 
more originality in design than the majority of enemy 
engines examined up to the present time. The 
design of the lubrication and oil cooling system has 
evidently been carefully considered, as have also the 
carburetter and induction systems. The new type 
of scroll cam oil pump is interesting, but in its present 
form it is excessively heavy. This type of oil pump, 
it is interesting to note, is now used on the new 270 
H.P. Bassé Selve engines. In those engines the oil 
pump works on exactly the same principle, but 
duplex and is relatively much lighter, the body of the 
pump being made of aluminium instead of cast iron. 

The 200 H.P. Austro-Daimler engine would be very 
suitable for installation in any of the small enemy 
scout machines which use the 180 H.P. Mercédés 
engines, but, speaking generally, it need hardly be 
considered as a serious effort to compete with any of 
the Allied aero engines of the same rating and propor- 
tions. The engine described in the report is at the 


1S 


Enemy Aircraft View Rooms, Islington, and may be | 


seen on production of a pass, obtainable by written 
application to:—The Controller, Technical Depart- 
ment, Ap. D. {L)}, Centrai House, Kingswav, W.C.2.* 

* This exhibition is to be opened to the 
admission Is., from 10 a.m. to 8 p.m., on Mondays, Wednesdays, 
Thursdays and Saturdays, from November 16th to 
18th. Passes for admission on Tuesdays and Fridays are to be 
obtained as stated in the text.—Ep. THE E 


general public, 


January | 


to be admitted into the dock next 
summer, and its completion will constitute a notable 
addition to the accommodation of the port. The new 
wet dock, which will have an area of 64 acres and a depth 
of 38ft., will be approached by an entrance lock 800ft. 
long, 100ft. wide, and with a depth of 41ft. 8in. below 
high water of neap tides. The plans include a new graving 
dock, 750ft. long, 100ft. wide, with a depth of water of 
35ft. on the blocks. Both this and the entrance lock have 
been constructed on sites which leave ample room for 
extensions. The present position of the work is that the 
whole of the excavation has been completed, as well as 
the walls of the lock, wet dock and dry dock. It is not 
expected that the main entrance lock will be completed 
by the time water is admitted to the dock, but it will 
be possible for ships to gain access to the dock by a new 
passage, 100ft. wide, which has been constructed to connect 
it with the Royal Albert Dock. Until a comparatively 
recent period the necessary authority had not been obtained 
for the prosecution of work on the swing bridges and 


advanced for water 


entrance gates, but this work as well as the construction | 
of the caisson for the dry dock is now in progress by the | 


Port Authority and will be completed at the earliest 


possible date. 
A feature of the deep water dock work is the provision 


of several jetties for the greater convenience of cargo | 


discharge. ~These are all completed and will afford ample 
berthage for vessels 600ft. long, and accommodation for 
lighters and barges between the jetties and the quay wall, 
which will facilitate the transmission of goods direct 
from ship to barge. Three out of the fifteen large transit 
sheds which are being built at the dock are approaching 
completion, and should be ready for use in a few weeks. 
These details make it clear that the Albert Dock extension 


Fig. 16 


“HONEYCOMB RADIATOR 


passage between the West India and Millwall Docks 
are included ir the plans and the construction of a new 
dry lock 625ft. in length on a site adjacent to the new 
entrance lock is likely to be put in hand at an early date. 
The general effect of the new works, on which a sum 
of about £2,000,000 is to be expended, will be to giv 
accommodation for ships up to 625ft. in length, and the 
depth of water available will attain a maximum of 35ft. 

At the London Docks considerable improvements have 
already been carried out.and the provision of additional 
facilities at the Surrey Docks and at the Shadwell Basin 
will be undertaken at an early date. Powers have already 
been obtained for the widening and deepening of the 
Shadwell Basin and the building of additional sheds and 
warehouses. 

The scheme in progress at Tilbury includes the building 
of a river jetty LOOOft. long, 50ft. wide, with a depth of 
30ft. of water alongside, with railway access to the Midland 
system. This work is now in an advanced stage. The 
jetty is a two-storied structure, the lower floor being 
intended for transit sheds and the upper carrying the 
| railway lines. This is only one item in the Tilbury plans 
as it is intended, in addition to the jetty, to build a floating 
| passenger landing stage on the lines of that at Liverpool. 
| The provisional plans are for a landing stage 1700ft. long 
| equipped with all the necessary facilities for the rapid 
handling of ocean passenger traffic. 








On the 24th ultimo, Sir Albert Stanley told Mr. Rown- 
tree that no decision had yet been arrived at as to the 
| policy to be adopted regarding the railways at the 
| conclusion of the war. 
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RAILWAY MATTERS. 





AT a recent meeting in Edinburgh of the Scottish 
Railway Stockholders’ Protection Association it was 
stated that the membership was now 14,100. 


Tr’ is stated that more timber has been taken from 
Montgomeryshire since the outbreak of war than from any 
other county in the kingdom. All the timber has passed 
over the Cambrian Railways system 


On the 23rd ult. a defendant at Bow-street Police-court 
was fined £25 on each of two summonses, and 25 guineas 
costs, for unlawfully dealing insecond-hand wagons without 
a permit from the Ministry of Munitions. 


On Monday evening last Mr. Wardle (Parliamentary 
Secretary to the Board of Trade) stated that it is hoped it 
will not be necessary to make reductions in passenger 
train services beyond those made already. 


In‘the Railway Gazette of the 2nd inst. is a description 
of the scheme in operation in the London area whereby 
the Midland Railway Company controls all the move- 
ments of its draymen, thus utilising them to the best 
advantage of the Company and the traders. 


AN incident of our raid on the 14th ult. on Zeebrugge 
was the sinking of the steamer Brussels, This* vessel 
belonged to the Great Eastern Railway Company, and, as 
stated in this column of our issue of June 30th, 1916, was 
captured by the enemy and taken into Zeebrugge. 


Tue latest Roll of Honour, issued by the London and 
North-Western Railway, shows that 31,511, or 34 per 
cent., of the staff have joined the colours. The casualties 
amount to 11,656, made up as follows: Killed in action, 
drowned, &c., 1532; died from wounds, &c., 801; 


missing and presumed dead, 332; missing, 148; wounded, ‘|: 


sick, &c., 8211; prisoners of war, 632. 

Tuer Chancellor of the Exchequer told Mr. Chancellor 
recently that the application of the New Transport Com- 
pany for permission to increase its capital, had been 
rafused by the Fresh Issues Committee because it was not 
considered in the public interest that the proposed issue 
of capital should be made at the present time, pending 
the report of the Sslect Committee on Transport. 


AN award has recently been made as to the value of 
certain land in Broadway, Westminster, acquired by 
the London Electric Railways Company. The claimants 
asked £3200, and said that recently an offer of £5500 was 
refused. Two surveyors who gave evidence for the 
railway company assessed the value at £1604 and £1692 
respectively. The arbitrator, Mr. H. F. Lofts, F.S.1.; 
awarded £2458. 

On the 17th ult. Lord Robert Cecil stated that he was 
aware that the United States Government had capable 
Amprican railwaymen on the spot to operate the Trans- 
Siberian Railway. It and the Japanese Govern- 
mont were now considering the best methods of managing 
the railway, and the British Government had announced 
its readiness to concur in any decision which these two 
Governments might make. 


On the 22nd ult. the Prime Minister was asked whether 
he could see his way to direct the Minister of Reconstruc- 
tion to inquire into the possibility of constructing a tunnel 
to Ireland. To this question Mr. Bonar Law replied that 
the Solect Committee on Transport was appointed to 
consider the internal facilities of transport within the 
United Kingdom, and the inquiry suggested by the hon. 
momber was covered by the Committee's terms of reference. 


Tae London and South-Western Railway Company 
has introduced at Waterloo a system, used in all the 
large stations in Scotland, for receiving shop parcels. 
Tradesmen buy from the railway company books of 
tickets for this purpose. The tickets are in triplicate ; 
one portion is retained by the customer wherewith to 
claim the parcel, a second portion remains with the 
parcel, and the third is signed by the railway company’s 
parcel clerk on receipt of the parcel and retained by the 
tradesman. y 

OnE of the incidents of the present abnormal conditions 
on our railways is the increased damage to wagons and 
tieir contents during shunting operations. It is due to 
the necessary employment of less experienced men, as 
shunters, brakesmen, drivers and firemen, and is the more 
s rious in these times because-wagons cannot-be so quickly, 
nor so cheaply, repaired, and their value as a means of 
transport is greater at present than in normal periods. 
Then, damage to contents is doubly more serious now than 
before the war. Consignments are, generally, of a higher 
value, both as to their cost and as to their purpose ; also 
labour and material, being so much dearer, they call for 
greater care in handling than in normal times. 


A RECENT issue of the Railway Gazette suggested that a 
circular be issued to the public requesting patience with 
the staff left to ‘‘ carry on.’’ More consideration requires 
to be shown towards both the platform and booking-office 
staffs. It is quite a common thing now to find youths in 
charge of booking-offices who cannot reasonably be 
expected to know all the stations, fares and forms of 
tickets—the latter being very confused when so many 
different patterns are used, not only for varying purposes, 
hut where tickets in stock, used in normal times for cheap 
bookings, are being worked off now in order to avoid 
printing. The large number of women—generally hazy 
as to geography——employed on station platforms means 
that the inquiries of travellers cannot be so readily and 
correctly answered as in normal times. 





Some little time ago we announced the retirement of 
Sir Frederick Upcott from the-chairmanship of the East 
Indian Railway, owing to ill-health. We regret to have to 
state now that he died on the 15th ult. Sir Frederick was 
an engineer who spent most of his life in India, and rose to 
b» Director-G 2n2ral of Indian Railways, Railway Secretary 
in the Public Works Department, returning to England in 
1901 to be the Government Director of Indian Railways. 
In 1905 he went to India again to serve for three:years as 
chairman of the newly-constituted Railway Board. ‘On 
the appointment, five years ago, of the Royal Commission, 


presided over by Lord Loreburn, to inquire into the réla-. 


tions between railways and the State, Sir Frederick was 
made a member, and enjoyed the honour of being the 
only one with practical railway experience. 
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ACCORDING to a report in The Times Dr. Richard N. 
Moore, of the U.S. Bureau of Mines, has discovered a 
substitute for radium, which he has named “menothorium.” 
It is expected that the new mineral will come into wide use 
for luminous dials, compasses and gun sights. 


Ir has been proved in tests on boiler plate that the 
average oxyacetylene weld has an efficiency in the neigh 
bourhood of 70 per cent., although tests have been made 
in which the efficiency has run much higher. This would 
be a fair comparison with a lap-double seam of the ordinary 
44,000 Ib. shear of rivets, using a tensile strength of 
55,000 lb. for the plate. 


A “RanlovocicaL seroplane ’’ was described by Drs. 
Nerhirowski and Tilmant before the Academy of Medicirie 


of Paris at a ‘recent meeting. It contains three places, 
for the pilot, surgeon, and radiographer, and is provided, 


with a generator for Réntgen rays, one operating-table 


for operatiqns performed with the aid of ‘the rays, ‘sur-: 


gical instruments, and medicaments. The ‘“‘‘Acrochir,” 


as it is called, is intended to fly over the lines of action,’ 


ready to alight and render first aid to the wounded. 


In view of the consideration’so long given to the instal-' 


lation of automatic telephones in Shanghai, it is interest- 


ing to note that during the past five years as many new. 


installations of automatic telephone equipment have been 
made as were made in the twenty preceding years, The most 


remarkable development, however, has been in the adop-’ 
tion of the private automatic exchange. During the first! 
five months of -1918 over four times as much apparatus’ 
has been ordered as was the caso ‘during the'same ‘period |: 


in 1917. 


IN a contribution ‘to ‘the “‘‘ Zeitschrift des Oesterr. 
Ingenieur und Architekten-Vereines,’” Dr. Grinberg 
describes some tests on glass, hard paper and mica con- 
dens2rs at a low frequency. With glass the efficiency 
diminishes with increasing frequency. A rise in tempera- 
ture also causes a marked increase in the losses, which 
increase rather more rapidly than the square of the pres- 
sure applied. With hard paper a more marked drop in 
power factor occurs with diminishing frequency than in the 
case of glass, while with mica the contrary eff2ct is noted. 


At a large London factory at which some Lancashire 
boilers were conyerted from coal to fuel oil firing, the 
water evaporation per lb. of coal, having a calorific value 
of 11,451 B.Th.U., was 7.22, whereas when working with 
the pressure system of oil burning, using an oil having 
a calorific value of 18,750, the evaporation per Ib. of ‘oil 
reached 14.44tb. The quantity of water evaporated 
per square foot of heating surface with coal was 3.3 Ib., 
whereas, according to Mr. A. F. Baillie in a paper read 
before the Manchester Association of Engineers, the quan- 
tity evaporated with oil wes over 7 lb., thereby increasing 
the boiler rating hy over 100 per cent. , 


WHEN a besm, the weight of which can be neglected, 
has one end built into a wall and the other end loaded, 
the flexure of ‘the beam is accompanied by ‘a twist of 
successive sections with respect to each other unless 
these sections are symmetrical. According to Noture, 
the relation between the flexure and torsion has been 
worked out for beams of certain simple sections by Mr. 
A. W. Young, Miss E. M. Elderton, and Prof. K. Pearson, 
in a Drapers’ Company research memoir recently pub- 
lished. Some of the conclusions have been verified 
experimentally, and the authors hope that the research 
will serve as a first step towards the understanding of the 
relation between flexure and torsion in propeller blades. 


Fvet oil is frequently spoken of as “crude oil,” but 
this is incorrect, as the crude oil, that is,the pétroleum 
oil as it issues from the well, contains certain light fractions 
of the petrol and. paraffin series, which it is not only 
desirable to extract from the crude by distillation on 
account of their higher values, but which, if left in the 
crude oil and used as fuel would be a wasteful procedure, 
and further, would lower the flash point, which has been 
very properly fixed for fuel oil by British authorities, 
viz., Lloyds’ Register of Shipping 150 deg. Fah., British 
Admiralty 175 deg. Fah., London County Council 175 deg. 
Fah. The crude oil is therefore subjected to what is known 
as a “topping process,”’ which is a distillation which cuts 
out those lighter fractions, leaving a product having a 
calorific value of about 19,000 B.Th.U.s. per pound. _ 

FInat figures as to the coal and coke output for 1917, 
compiled by C. E. Lesher, United States Geological 
Survey, show the estimate given in the department’s 
advance bulletin was substantially correct for the coke 
output, but was about 6,000,000 tons under the official 
figure for the bituminous coal output owing to the fact 
that the estimate was based on the number of carloads 
of coal loaded at the mines, whereas the average loading 
per car had increased nearly 4 per cent. in the year. The 
production of bituminous coal in 1917 was 551,790,563 
net tons, an increase over 1916 of 49,270,881 tons, or nearly 
10 per cent. The production of coke in 1917 was 
55,606,828 tons, an increase compared with 1916 -of 
1,073,243 tons, or 2.0 per cent. The output of by- 
product coke increased from 19,069,361 tons in 1916 
to 22,439,280 tons in 1917. 

THE gross receipts from Inland Revenue duties in 
1917-18 amounted to £534,454,962, to which excess 
profits duty and munitions levy contributed £223,116,000 ; 
income tax, £214,856,900 ; super-tax, £23,278,704. The 
total amount assessed upon controlled establishments 
—for periods in which they were controlled—in the name of 
Excess Profits Duty and Munitions Levy taken together 
was on March 3lst, 1918, £69,000,000.. The bulk of this 


sum has now reached the Exchequer, while the figure of, 


the aggregate assessment is increasing at a rapid rate. 
The net receipts of the combined Excess Profits Duty and 


Munitions Levy in the year ended ‘March 3lst, 1918, 
‘was £223,000,000, of which £187,700,000:is attributable to 


England ‘and £30,600,000 to ‘Scotland. The number of 


‘assessments'’made in that year'was about 46,000, the total 


duty payable thereunder being approximately £285,000,000. 


In ‘addition some ‘£35,000,000—being the difference _be-. 


tween the amount ‘assessed inthe ‘preceding year and the 


amount paid in that year—was awaiting payment at the 
commencement of the year 1917-18. The Budget estimates 
for excess profits was £200,000,000. 
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MISCELLANEA. 





Traty is making arrangements for the transport of 
wounded soldiers by aeroplane. The Caproni machine, 
it is said, will carry ten to twelve stretchers. 


A CHANNEL tunnel scheme is in project for Japan. 
Permission has been applied for to construct a tunnel 
under the Shimonoseki Straits. connecting Kyushu with 
the mainland.- The length of the tunnel would be about 
six miles. 


THE greatest advantage claimed for the cost plus 
system is that on ‘urgent work it permits work to be 
started without waiting for the plans to be completed, 
thus effecting a great saving in time, and also ‘probably 
in cost, as an efficient contractor, working with an architect 
or ‘engineer, can no ‘doubt ‘make suggestions that will 
save ‘money as well. 


Accorp1nG to a Bill passed by the last Diet, the Govern- 
ment of Japan has decided ‘to establish a laboratory for 
‘the study of ‘the ‘fixation of atmospheric ‘nitrogen. The 
demand for ‘ammonia for fertilisers amounts to nearly 
20,000,000 yen each year, and up to now has been supplied 
solely by importation. It is hoped ‘to'make this a local 
industry in ‘the near future. 


AccorRDING to an official bulletin, the Spruce Division 
of the American Aircraft Bureau ran up the world’s 
largest sawmill in forty-five days, ‘at a cost of £40,000, 
‘and it is manned by 1940 men working ‘in ‘three shifts 
of eight hours each. A drying plant was‘also built at 
‘a cost of ‘£70,000. ‘Over fifty million feet: of spruce had 
‘been exported ‘to the ‘Ailies by «tune. * ; 

WE are asked to state that the Institution of Electrical 
Engineers has_made the following alteration ‘to Clause 
No. 24 of the Institution’s Model General Conditions for 
Contracts :—In the case of contracts.made on and after 
the Ist January, 1919, the amount of the instalments 
of the retention money specified in that clause will be 
altered from 10 per cent. and 10 per cent. to 15 per cent. 
and 5 per cent. respectively. 

THE asbestos mining industry in Rhodesia showed 
a remarkable expansion during 1917, the output amount- 
ing to 9562 tons, of a value of £189,890, as compared 
with 6157 tons, valued at £99,059 during the previous 
year. The mines in the Victoria district have continued 
to produce satisfactory returns, and it is reported that 
the area at Shabanie in the Belingwe district is probably 
the richest and finest deposit of its-kind in the world. 


WE have adopted ‘in our ‘own correspondence ‘a little 
piece of ‘economy. which ‘may appeal ‘to others. On 
letters to which no reply is necessary, Save as a matter 
of courtesy, we write “‘ National Economy—No acknow- 
jedgment of thie letter is expected.”” Every one knows 
how much time is wasted and paper and stamps used 
én -unessential correspondence. By this means some 
economy is effected. We suggest that large ‘offices 
‘might use printed slips or rubber stamps for -the same 
purpose. i. 

TuE action of the United States ‘Steel Corporation 
in adopting the eight-hour day as'a basis of wage'payment 
is one of the most notable of the revolutions the war 
has caused in the ‘steel industry, says the Iron Age. 
It need hardly be said that the new move is ‘not designed 
to shorten working time at iron and steel works. That 
may be its ultimate or after-the-war effect. But 
to-day not less work but more is needed at ‘every iron 
and steel plant in the country, and since there are no 
men to be had whose work could make up for shortened 
hours, the new régime really amounts to a liberal advance 
in wages—even more liberal than the 15 per cent. advance 
of April 15th of this year, since'the latter was figured from 
a considerably lower basis than to-day’s. . 


From the first report of the cost of ‘the operation 
and maintenance of the American Air Mail ‘Service, it 
appears that the figures are mnuch lower than was expected, 
particularly in respect. of fuel :consumption, ‘says the 
Autocar. The total expenses of ‘nine machines, covering 
flights aggregating °7234 miles, was £736; and ‘the total 
fuel consumption -was 1377 gallons for 113 hours 8 
minutes .of flying, or £6 10s. per hour, ‘and about 2s. 
per mile. The average consumption of ‘fuel was twelve 
gallons per hour. In reckoning the operating ‘cost, the 
calculation ‘included overhead ‘charges, ‘interest on in- 
vestment, replacement of parts, “‘deadhéad time” of 
mechanics, gas, oils, office force, motor cycles and lorries, 
rent, fuel, light, telephone, and the pay of pilots, hangar- 
men, and mechanics. 

THE Ministry of Munitions has agreed to set aside 
a small quantity of rustless steel for the manufacture of 
cutlery, and has entrusted its distribution to the rationing 
authority of the cutlery trade in Sheffield. The use of 
rustless steel in the cutlery industry was prohibited about 
a year ago because all chromium, an essential alloy of 
the material, was wanted for munitions, but since then 
the conditions of the steel industry have changed, and as 
at present there is a surplus of chromium in the country, 
permission has been given to seven makers of rustless 
steel to use a certain quantity of that substance for the 
purpose described. That quantity will only be sufficient 
to clear off a small part of the heavy accumulation of 
overseas and home orders for rustless knives, but if the 
supply of chromium is maintained further .allotments 
will doubtless be made from time to time. 


Tur fields in which marked progress has been made 
in the last four years are many. .But prominerit among 
these stands out thé dye industry, ‘based on the by- 
product coke industry ; the ferro-alloy and metal industry ; 
the new potash supplies, and the explosives and poison 
gas developments. It is only a short ‘four ‘years ago 
that by-products of coke making were disposed of with 
difficulty, and then only in forms of the first divisions 
of these products, says the Jron Age. To-day these 
derivatives of coal are being diverted to new manufac. 
turing plants, involving millions of ‘dollars, ‘where they 
are ‘being ‘transformed by difficult chemical ‘processes 
into the intermediates and other colour products which 
formerly came from Germany. At the beginning of the 
world war only £80,000 worth of dyestuffs were exported 
from the United States as compared with the £3,400,000 
estimated exports of the current year. 
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THE WILSON BRIDGE OVER THE RHONE AT LYONS 


(For description see page 387) 
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LAYING THE FIRST COURSE OF AN ARCH—JUNE, 1915 CONSTRUCTION OF THE SPANDRELS—OCTOBER, 1916 














THE TWO ROWS OF ARCHES AND THE TEMPORARY BRIDGE-—-DECEMBER, 1916 














STEEL RE-INFORCEMENT OF A CROSS BEAM--SEPTEMBER, 1917 CONSTRUCTION OF RE-INFORCED CONCRETE DECK—SEPTEMBER, 1917 
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A Railway Manager on Transport. 


THERE is always the danger that a great truth may 
have been impressed upon us so frequently that it 
becomes merged in the category of commonplaces, 
and its real significance is masked. Nobody contests 
the high part which an efficient transport system 
plays in promoting the expansion of industry and 
commerce, particularly in the case of an island nation 
like our own, which obtains so large a percentage of 
the raw materials of its manufactures from overseas, 
and has to dispose of the finished product in outside 
markets. The fact is indeed so obvious, and so much 
has been done by Great Britain, both in pioneer 
days and subsequently, to develop water and rail 
transport, that there has been a tendency perhaps, if 
not to rest on our past achievements, to let the pace 
be set now by other nations. Of critics there has, of 
course, been a legion, but of criticism based on 
knowledge, and untinged by prejudice and a sense of 
personal | injustice, there has been far too little. For 
these reasons a welcome will be given to the review of 
the railway situation made by Sir John Aspinall in his 
presidential address to the Institution of Civil Engi- 
neers. He speaks with the authority of a railway 
general manager who is also an engineer, and his 
criticisms and suggestions should receive, as they 
warrant, the careful consideration of all who realise 
the great influence which not only efficient but cheap 
transport must wield in the commercial war which 
will follow the termination of hostilities. 

It is quite certain that the higher labour charges, 
and the increased prices of all railway materials, as 
compared with those prevailing in the pre-war period, 
have thrown upon those responsible for the conduct 
of the main transport system, and particularly upon 
the engineers engaged in the work, the task of reducing 
operating costs, either by the substitution of 
mechanical for hand labour, or by improved organisa- 
tion. The need is admittedly an urgent one, and it 


‘| is a fortunate circumstance that, although the railways 


and their associated enterprises, are under Govern- 
ment control, their administration has not been 
subjected to what Sir John Aspinall correctly describes 
as ‘‘ the deadening effect of Government operation,” 
but has been left in the hands of those familiar with it. 
Mainly owing to this fact, as well as to the existence 
of plans prepared in advance for the operation of our 
railways during war, the transport industry has 
withstood the strain of the concurrence of high demand 
and depleted stafis and material in a manner which 
is worthy of high praise. While, however, the merits 
of railway administration and of unified working have 
been clearly demonstrated. some fundamental defects 
have been revealed. Sir John Aspinall regards the 
most important as being the limitation of working, 
arising from the structure gauge, which determines the 
loading gauge. Those who are familiar with the 
restrictive list issued by the Railway Clearing House 
for safe loading know the general situation, but even 
many railway engineers will be surprised to learn that 
there are “no fewer than sixty--ix different loading 
gauges applicable to 150 sections of lines,” and that 
the ‘‘ maximum number of railways which can accept 
loads of one of the largest loading gauges is limited to 
eighteen.” War traffics over the Channel ferries have 
also shown that these restrictions apply to any 
plan which may be made to bring English railways 
into an international transport scheme, as, although 
the British and French rail gauges are practically 
the same, French rolling stock cannot be accom- 
modated on English lines. This is a difficulty which 
would stand out even more clearly than it does to-day 
if the Channel Tunnel were constructed, and a direct 
link with continental railways forged. The structure 
gauge is, moreover, the main difficulty which stands 
in the way of realising the necessary degree of stan- 
dardisation of locomotives as well as of railway stock, 
and Sir John Aspinall regards the enlargement of the 





gauge as of such importance as to rank as a national 
problem which should be solved at the national cost. 
On the general subject of locomotive standardisation 
it is the fact that what has been done during recent 
years in the standardisation of parts has not been 
accorded its full value. There are indeed good grounds 
for the claim made that the work done in this field 
by the railways justifies the claim that they have been 
the pioneers of standardisation. As to types of loco- 
motives, some reduction in number would doubtless 
be brought about if the railways continue to remain 
under single control, but Sir John does not regard this 
as an important factor from the standpoint of cost 
saving, and he speaks with an authority which gives 
weight to his opinions. On the broad subject of the 
proposal to make locomotives, carriages and wagons 
of such dimensions that they can be brought into a 
common user scheme, that is only a counsel of perfee- 
tion on paper, as its realisation would, it is asserted, 
represent a retrograde rather than a progressive 
policy, involving the reduction of al] classes of rolling 
stock. It is a point which is often overlooked by 
too zealous reformers. 

The question of common ownership of wagon stock 
has been much in the air of late. Sir John Aspinall 
favours the abolition of private ownership of wagons, 
which he regards as an anomaly, a great source of 
unnecessary expense, and a subject for legislative 
action. In this sphere he is confident that the change 
advocated would result in substantial economy in cost 
of working, and would facilitate the standardisation 
of wagon running parts and ironwork, which he 
regards as a very large question compared with the 
standardisation of parts of locomotives and carriages, 
on which the attention of reformers has been con- 
centrated. Then there is the standardisation of 
sleepers, which, it is suggested, should be of steel, a 
proposal which, if adopted, would create a new 
branch of the steel trade in which employment could 
be found for home pig iron made from native ores. 
Many other questions were touched upon in this 
thoughtful address, including a well reasoned 
scheme of agricultural railways, for which the material 
would be provided by the war railways laid in France 
for the needs of our own Armies, and the outlook for 
electric traction in relation to the reform of electric 
supply. Stress, however, should be laid on one other 
point made, and that is the effect in increased costs 
to the consumer of the inefficient appliances for the 
handling of goods and minerals, which isa just descrip- 
tion of the equipment at many of our seaports. Some 
of the largest ports are indeed the chief sinners in this 
respect. It applies particularly to coal handling 
appliances, with the exception of the North East 
Coast ports, and a plea is put forward not only for a 
change in the class of wagon employed, which should 
be of larger tonnage capacity, but for an alteration in 
the character of the tipping appliances. It will be 
evident that Sir John Aspinall is a somewhat severe 
critic of the great industry with which he:is associated, 
and he evidently believes that the reforms necessary 
should be undertaken from within rather than await 
the pressure of outside influences. One can commend 
alike his wisdom and his courage, even if we do not 
see eye to eye with him on all*points. 


The War Administration of British and 
American Railways. 


Wits the eighth article on British Railways under 
War Conditions, we complete, in the present issue, 
what may be regarded as the first part of the subject, 
i.e., that dealing with the control and administration 
of the various lines. In this concluding article we 
endeavour to show what the cost has been; an 
effort which, we candidly admit, is, owing to the 
figures not having been published by the Govern- 
ment, not as successful as we should have wished. 
The annual reports of the railway companies do not 
correctly represent the actual receipts and expendi- 
ture. The terms of the financial agreement between 
the Government and the companies provides that the 
latter shall be paid a similar amount to that of the 
net receipts for the year 1913. The figures given 
in the reports, since the control, as being the amount 
of the receipts, are actually the sum expended by 
the railway company concerned, plus a certain 
varying figure which, when adjusted, provides the 
net receipts as in 1913.. Thus the receipts shown 
in the published figures are not the actual receipts, 
and, whilst the expenditure is the sum spent by the 
company, it is not the whole cost, as it does not 
include the war bonus, practically the whole of 
which is borne by the Government. Again, even if 
the actual receipts were shown they would not 
correctly represent the business done, as all traffic 
carried for the Government is conveyed free. But 
we have the statement, quoted elsewhere, made 
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by Sir Albert Stanley last May, that, exclusive 
of traffic carried for the Government, the rail- 
ways were doing a bigger business than at any 
previous time. How much of the traffic was 
for the Goyernment has not been revealed. 
We are, however, satisfied that, even without the 
latter, the railways. were, until lately, a source of 
profit to the State. Now that the war wages are 
costing about £56,000,000 a year, possibly. even 
when the Government traffic is included, there is a 
loss, but it is a loss that, we claim, did not arise until 
the increases of the present year in war wages were 
made. Moreover, it must be remembered that all 
railway rates are at their pre-war level. Passenger 
fares and, recently, passenger parcels rates have been 
increased, as have some of the cartage and other 
incidental charges; also on cross-Channel freight 
there has been an advance for the sea-borne portion. 
Otherwise, traders are receiving the same service 
now as before the war at pre-war rates, despite the 
greatly increased cost of operation. 

This state of affairs is in marked contrast to what 
has happened in the United States. There the 
railways passed to the control of President Wilson 
on December 28th last, and figures recently published 
show that whilst the receipts increased from 
1,897,930,501 dols. for January-June, 1917, to 
2,081,448,000 dols. for the corresponding period 
of 1918, the expenditure jumped from 1,354,011,709 
dols. to 1,815,706,527 dols., so that the net receipts 
for the first half of the present year were only 
265,741,473 dols., as against 543,918,792 dols. in 
1917, and the ratio of expenditure to receipts has 
risen from 71.34 per cent. to 87.23 per cent. An 
item which has contributed towards the higher 
cost has been the payment of trainmen on a basic 
eight-hour instead of a ten-hour day,—a change 
which was shown by the Committee that investigated 
the cost to have involved an increased expenditure 
of 61,000,000 dols. a year. Another item was the 
advances granted by the Railroad Wages Com- 
mission,—estimated to cost 300,000,000 dols. a 
year. These two details would, however, account 
for only about 180,000,000 dols. for the half-year 
and leave 280,000,000 dols.—say, £26,000,000—ex- 
pended in other directions. Uoal and material 
have been dearer, but, we imagine, not sufficiently 
so to cause such an abnormal increase, nor has the 
greater traffic justified the higher expenditure sinc 
the amount was of the value of 180,000,000 dols. 
only. What makes the expenditure the more re- 
markable is that during the period in question 
there was that co-ordination and co-operation 
which come from the railways being worked -as one 
system. The New York Tribune, of August 10th, 
published an article criticising the results of the 
first five months’ operation, which called forth a 
sharp reply from the actuary to the director-general, 
who stated that, with practically the same amount 
of traffic, the loaded freight car mileage was reduced 
by 8.6 per cent., the average car-load increased by 
8.8 per cent., and the average train load increased by 
2.7 per cent. These results reflect great credit on 
the administration, but put the higher’ operating 
costs in a worse light. We would not, however, 
have the administration misjudged. There are, 
we think, three possible explanations to account 
for the increased expenditure. The first suggestion 
we would make is that the railways, having been 
taken entirely out of the hands of the owning com- 
panies and being worked wholly by the administra- 
tion,—differing thus from the method here, where the 
companies retain their individuality and are ad- 
ministered by a committee drawn from their own 
officers,—are less. frugal as to the extent to which 
they draw on the resources of the Treasury. A 
second possible explanation—also suggested—is that 
this withdrawal of the railways from their owners 
has led to the director-general, who is also the Sec- 
retary to the Treasury, and, therefore, a politician, 
making an effort to do better at all costs, than when 
the lines were independent, and thus to justify the 
administration. The third explanation is no surmise 
but a cold’ fact. Some of the increased cost has 
gone in making good the arrears of work which had 
been left undone by the companies, and which brought 
about the chaos that led to Mr. Wilson assuming 
control. For this congestion, however, the com- 
panies were not to blame. They had had no help 
from the Government; their applications for in- 
creased tates were refused; labour made demands 
which could not be conceded, and the companies’ 
financial standing got so low that capitalists would 
have nothing to do with them, and the necessary 
increased facilities could not be provided. They 
were, as we have said, not to blame for this; on the 
contrary, the line of action taken by the administra- 
tion since it assumed control has borne eloquent 
testimony to the disabilities under which the lines 





had to be worked. The companies could get no 
concessions as to rates to meet the increased cost of 
operation; but now passenger fares have been 
advanced by 50 per cent., and freight rates by 25 
per cent. The companies were forbidden by law 
to pool their traffic or to agree as to rates, but these 
things are now being done without any infraction 
of the law, as all the railways being one, there is 
no necessity for any such agreement. 

The more one sees 6f the working of British rail- 
ways ynder war conditions, the more creditable does 
their work appear. We have a fear, however, that 
this very success may be their undoing. On more 
than one occasion reference has been made in these 
pages to the impression many people have, that our 
railways are now worked by the State, and that, 
therefore, their admitted success is, mainly or in 
part, due to this fact. This feeling, as we have pointed 
out, may have an adverse influence when the future 
of our railway system has to be decided. What 
is certain, however, to have a great influence— 
and an influence to the benefit of the companies— 
is a knowledge of the advantages that have been 
made possible by the co-ordination in operation, 
and the abolition of absurd competitive methods, 
because of the concentrated control in one adminis- 
trative body. Where the present success is likely 
to prejudice the companies is in their being able 
to run the railways, in these days of higher cost of 
labour and of material, at pre-war rates without 
any loss. This fact suggests either or both of two 
things—that rates before the war were unnecessarily 
high, and that the operation was too expensive. 
In connection with the subject of the future of 
British railways, it may be noted that the President 
of the Board of Trade, answering a question in the 
House of Commons on the 24th ultimo, said that no 
decision had yet been arrived at as to the policy 
to be adopted regarding the railways at the con- 
clusion of the war. We believe that this was in 
no sense a diplomatic reply, but the statement of 
an actual fact. It has, we should imagine, been 
recognised that this is too big a question to be de- 
cided upon during the prosecution of the war, and 
that, therefore, its consideration has been postponed 
until quieter times, when possibly the subject will 
be investigated with that care and thoroughness— 
and with due attention to the interests of traders, 
railway servants and shareholders—that the im- 
portance of the question demands. 
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All the World’s Aircraft, 1918. Founded by the late 
F. T. Jane. Edited and compiled by C. G. Grey. 
London: Sampson Low, Marston and Co., Limited. 
Price 25s. net. 


Tuts valuable work of reference continues to show, as 
is natural, marked signs of the fact that we are still 
at war; but,on the whole, we are surprised at the 
fullness and detailed nature of the information which 
it has been found possible to give. Many of the 
illustrations,.even of British and French machines, 
possess considerable technical interest—they are not 
merely pictures inserted to fill up space—and the 
data accompanying them, if brief, are usually to the 
point. In the German section we find the fullest 
amount of technical information given concerning 
the design of the aeroplanes illustrated, for reasons 
which, of course, will be understood at once by our 
readers.' The British. and French sections are, 
however. all things considered, remarkably full, a fact 
due largely to the circumstance that the enemy is 
now following the Allies’ policy of publishing 
information concerning captured machines. 

The book appears with the date 1918 on its cover, 
but it cannot be regarded as representing the true 
state of aeronautical development at a later period 
than, on the average, about the middle of 1917. This, 
of course, is in no sense the fault of the compiler, but 
we think it would have been an improvement if he 
had endeavoured to supply us with a more precise 
statement as to the date of origin of the individual 
designs presented. It is not quite sufficient to say 
that a model is of the “1917 type.’”’ Two models 
so described might well differ by anything up to two 
years in the date of their design. For instance, the 
Handley Page biplane, illustrated on page 118, was 
designed probably about the middle of 1916, for we 
know that one fell into the hands of the enemy on 
January 2nd, 1917. Again, the twin-engined Caudron 
biplane of the G4 type, illustrated on page 160, 
probably dates from some time about. the middle of 
1915, for we illustrated a British-built example of this 
design in our issue of January 7th, 1916. These two 
machines were probably widely made and used in 
1917, but it is clear that they cannot both be described 
as 1917 models. 

The book contains not only particulars and illustra- 
tions of recent and historical aeroplanes, but, besides 
other matter, several articles of more or less topical 
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interest. The chief of these articles is contributed by 
Captain W. E. de B. Whittaker, of the Genera! Stafi, 
and is entitled ‘* War Flying in 1917.” It is iriterosting 
in its way, but is not a little marred by the intro. 
duction of statements and opinions on matters really 
outside the subject in hand, and by a frequent att ompt 
to be humorous. The Siegfried line is not known 
solely to the Daily Mail as the Hindenburg line; 
it has been so styled by Sir Douglas Haig hinself, 
The “ Fleet-street journalist ’’ is as fitted to appreciate 
the distinction between aerial strategy and crial 
tactics as the average ‘‘ General Staff” officer. and 
is probably a sounder judge of possibilities than one 
who describes the Balkans as being of little interest 
save as an ‘‘ example of patient inaction.” 
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OBITUARY. 


SIR JAMES WILLIAM RESTLER. 


It is with deep regret that we have to announce 
the death of Sir James William Restler, which took 
place suddenly at his Lofton house on the 4th inst. 
We have received the following appreciation of his 
eareer from one who was intimately associated with 
him in his work : 

“Sir James Restler, K.B.E., who was appointed 
chief engineer to the Metropolitan Water Board on 
November 27th, 1914, in succession to the late “Mr. 
W. B. Bryan, completed his education at King’s 
College, and in 1867 commenced his professional 
training as a pupil with Messrs. J. Aird and Sons, at 
first in the drawing-office, and later on at various 
works then under construction. These works in- 


cluded the St. Katherine’s Docks, the Thames De-’* 


fence Works at Tilbury, Gravesend, at Shornmead and 
Cliffe Forts, where he was for about fifteen *months 
under the late General Gordon of Khartoum; also 
the Southwark and Vauxhall Works at Hampton. 

* After this he obtained mechanical training ‘in the 
works of Messrs. Harvey and Beck, ‘subsequently 
entering the ‘service .of the late Southwark and 
Vauxhall Company under Messrs z 
J. Quick and Sons—-who were ee 
at that time also engineers to 
the Portsmouth, Amsterdam, 

Staveley, Rhymney, ~Odessa, 
St. Petersburg, Beyrout, Sara- 
toff and other water companies 

and he thus obtained con- 
siderable experience in connec- 
tion with the work of water 
supply to those cities. 

“In 1876 he was appointed 
assistant engineer to the late 
Southwark and Vauxhall Water 
Company, and in 1881) was 
elected to fill the newly created 
post of. supply engineer. In 
1883 he wes given the appoint- 
ment of chief engineer to the 
company, and under him works 
of considerable magnitude were 
carried out. The ‘most note- 
worthy of these were the con- 
struction of reservoirs having a 
capacity of 1750 million gallons, 
filter beds having an area 
of 23 > acres, engine power 
capable of raising about 135 
millions gallons of water per 
day, deep wells to the chalk, 
five tunnels under the river 
Thames from 5ft. to 12ft. 6in. 
in diameter, and two trunk 
mains between Hampton 
and London. He _ repre- 
sented his company and gave 
technical evidence before 
Royal Commissions and various 
Parliamentary inquiries and 
proceedings that occurred from 
time to time. He was on 
several occasions consulted by 
and advised various companies 
and local authorities with refer- 
ence to the purchase or sale of 
their undertakings, or as to the 
best means to be adopted for 
obtaining additional sources of 
supply, and on many occasions 
he gave evidence before Par- 
liamentary Committees on be- 
half of a large number of water 
undertakings. 

‘*Sir James Restler designed the famous Honor 
Oak reservoir, called the Beachcroft Reservoir, which 
was opened on May 5th, 1909. This remarkable 
service reservoir for filtered water, which has been 
well compared to a cathedral built’ upside down, 
was constructed in the bowels of the hill, the dug- 
out clay being burnt into millions of bricks on the 
spot, and used to construct the piers, buttresses and 
roofs of the four sections of which the reservoir is 
composed. The reservoir covers 14} acres, the greatest 
depth of the water is 34ft., height 144ft. above O.D. 
The capacity is 56.3 million gallons, the water coming 
from Hampton, 17 miles distant, by a 42in. main, and 
from an adjoining well. 

“When the Metropolitan Water Board took 
over the London water undertakings, Sir James, who 
held the position of Deputy Chief Engineer, had:under 
construction 2 scheme consisting of two large: storage 
reservoirs at Walton having a capacity of’ twelve 
hundred million gallons, together with a large pumping 
station and contingent works capable of supplying 
one hundred million gallons per 24 hours into the 
reservoirs. In connection with this scheme two lines 
of 48in. main were laid from Walton in a tunnel 
driven under the river Thames to supply water to 
the Hampton filter beds. These works were completed 
and brought into use’ in 1911. Subsequent to his 
appointment as Chief Engineer, Sir James had under 
construction a large storage reservoir in the Thames 
Valley, to contain seven thousand million gallons, 
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the work of which was suspended owing to difficulties 
due to the war. -During 1915 the Water Board 
obtained an Act for the construction of a considerable 
quantity of new work, Sir James being the engineering 
witness for the Board during the passage of the Bill 
through both Houses. Since his appointment as 
Chief Engineer, Sir James, in addition to his ordinary 
duties, prepared a scheme of a very extensive character 
in great detail for safeguarding the supply ofthe Board 
for a cofisiderable number of years, and but for the 
intervention: of the war it would in all probability 
have received the Board’s sanction, and the works 
in -connection therewith would now be in course 
of ‘construction. 

‘“In the early stages of the war, the Director of 
Works of the Admiralty applied to the Board for the 
services and ‘advice of Sir James with respect to the 
water supply to a‘large number of naval establish- 
meénts ‘constructed from time to time. Some of 
these works have ‘been satisfactorily completed and 
others are still ‘in eourse of construction. 

‘Sir James was a member of the Council of both 
the Institution of Civil Engineers and the Institution 
of Mechanical Engineers, and took a very considerable 
interest in the work of these Institutions. 

““.Upon the formation of the Metropolitan Munitions 
Committee by the Ministry of Munitions in June, 1915, 





SIR JAMES WILLIAM RESTLER 


Sir James was elected as vice-chairman of the Board 
of Management. Later, upon the resignation of Mr. 
Hall Blyth,- he was appointed Chairman of the 
Committee. At all times he took the work of the 
Committee very seriously to heart, and the great 
engineering experience he was able to bring to bear 
upon the work of the Committee was of inestimable 
value. The honour of a Knight Commandership of 
the Order of the British Empire was conferred upon 
him by his Majesty the King in June last, in recog- 
nition of the valuable services he had rendered to 
the nation in connection with the war. 

“In July, 1917, the Home Secretary appointed 
Sir James as Chairman of the Fire Brigades Co-ordina- 
tion Committee, which was instituted to formulate a 
scheme for the co-ordination of the measures to be 
taken by the London Fire Brigade and the surround- 
ing Fire Brigades for dealing with fires caused by air 
raids. Not only did Sir James succeed in the difficult 
task devolving upon an undertaking of this character, 
but he took a very active and personal part in the 
actual work for the protection of the Metropolis 
during air raids, and on every occasion of a raid he 
personally proceeded, at considerable danger to him- 
self, to the Headquarters of the London Fire Brigade, 
and also to any of the large fires that occurred. If 
there was anything that appealed to him more deeply 
than his profession of ‘a water engineer, it was Fire 
Brigade work. He was one of the first members of 
the voluntary Fire Brigade in London, which he joined 
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in 1870, and thus showed his early love for this work, 
which, as time went on, in no way diminished. He had 
been in constant touch with the London Fire Brigade 
for very many years, and had been a personal friend 
of all the chief officers, including Captain Eyre Shaw, 
Captain Wells, Admiral Hamilton and the present 
Chief Officer—Commander Sladen. He was’ in the 
habit of attending all the larger outbreaks of fire 
in his official capacity Further evidence of his 
vractical interest in this. sphere of activity is found in 
the'fact that he was a member of the Central Council 
of the National Fire Brigades’ Union’and chairman of 
the Surrey district of that body. Healso organised 
a very efficient Fire Brigade at the Board’s largest 
group of pumping stations at Hampton-on-Thames, 
which brigade on two occasions won the National 
Steamer Shield ‘presented by the National Fire 
Brigades’ Union. 

“He was chairman ‘of the Rickmansworth and 
Uxbridge Valley and also the St. Albans waterworks 
companies. ; 

“Though a strict disciplinarian, Sir: James. Restler 
was a gentleman of charming manners. courtéous with 
everyone, -high or low; and one of his ‘strongest 
features was his love of mastering the detail ‘of every- 
thing that he undertook, and his fife certainly justifies 
the saying—— Genius is a capacity for taking ‘pains.’ ” 

For‘our own part we would 
say that atthe hands of Sir 
James Restler we have:received 
during the wholp -périod) of his 
service. with the Southwark and 
Vaiixhall Water Company and 
with the Metropolitan Water 
soard, nothing but the greatest 
courtesy and consideration. He 
was always ready to afford any 
information regarding work with 
which he was associated that 
was in his power to give. We 
believe we are right in saying 
that in the columns of THE 
ENGINEER will be found descrip- 
tions of all the more important 
—at any rate—of the many 
works which, during a career of 
over forty years as a waterworks 
engineer, he carried out. The 
Honor Oak Reservoir was de- 
scribed in detail in our issue of 
May 7th, 1909. We also de- 
scribed works completed at 
Hampton in 1887 and in 1901 ; 
the Streatham pumping station 
in 1898; the reservoirs and 
pumping station at Walton in 
1911, and others. 

Sir James’ death will be very 
keenly felt by a large circle of 
friends and admirers. We may 
add that he was born in 1851, 
and had therefore reached the age 
of sixty-seven years. 


EDWARD BENNIS. 


Tae death is announced of 
Mr. Edward Bennis, Managing 
Director of Ed. Bennis and 
Co., Limited, of Little Hulton, 


Bolton. Mr. Bennis was born 
in Limerick in 1838, and was 
educated at the Quaker College 
of Newtown, in Waterford. On 
leaving the College he was 
apprenticed to Mr. Thomas 


Chandler, of Balls Mills, County 

Waterford, subsequently enter- 

ing the service of Mr. Peter 

Moore Fisher, of Pilton, County 
Cork. He afterwards started in business on his 
own account, and within a few years he had 
acquired a competency which enabled him to tem- 
porarily retire from business and reside, first in Paris 
and afterwards in London. 

Some years after, entering once more into business, 
he began to take an active interest in the mechanical 
firing of boilers. Prior to the year 1873, the firing 
of boilers by mechanical means was almost unknown, 
though there were even then two types of machine 
stokers brought forward and used on a small scale. 
It was at this stage in the history of the subject that 
Mr. Bennis joined Mr. Dillwyn Smith, of Philadelphia. 
Works were started in Liverpool, but Mr. Bennis 
soon came to the conclusion that the system which 
provided only for throwing the fuel on the fire was 
incomplete, and that better results were possible 
if an efficient furnace could be devised, by which 
the fire-bars would be automatically freed from 
clinkers whilst the machine distributed the fuel 
over the fire. After laborious and lengthy experi- 
ments, he succeeded in inventing a self-cleaning 
furnace which answered the requirements he had 
set himself to meet, namely, increased evaporation 
lessened smoke production, and enhanced economy. 
Mr. Bennis ‘continued to improve his machine, and 
ultimately established his works in Bolton. A 
new principle of machine-firing was later introduced, 
in which the coal was spread over the fire, not in 
a continual rain, as in the older machines, but by 
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a striker which distributed it intermittently, giving 
the fuel a blow, and so varying the strength of that 
blow that only a part of the fire was covered at any 
one time, allowing a short period for the part of 
the fire on which coal was distributed to become 
incandescent. At a competition of mechanical 
stoker makers, which was held. at the Manchester 
Sanitary Exhibition of 1882, a medal was offered 
for merit on the points of smoke abatement, power 
and efficiency, and it was won by Mr. Bennis. Later, 
at the Yorkshire Jubilee Exhibition, a gold medal 
was offered for the best system of machine-firing, 
and it also was won by him. More recently still 
@ newer system has been introduced by Mr. Bennis, 
in conjunction with his son, for which it is claimed 
that all the advantages of forced draught, machine- 
firing, induced draught, and self-cleaning furnace 
have been concentrated in one invention. 

The works at Bolton being found too small in 
1904, a site for a new factory was obtained at Little 
Hulton, near Bolton, provided with railway siding 
accommodation. Of late years Mr. Bennis and his 
son have devoted much attention to conveying 
machinery, and to the mechanical firing of boilers 
on board ship. 








PREVENTION OF ACCIDENTS IN WORKSHOPS, 
PACTORIES, &c. 


As a sequel to the conference held in London in June 
last, at which it was decided to conduct throughout 
the country a campaign for the prevention of industrial 
accidents, an influential organisation has been formed 
comprising representatives of the Admiralty, Board of 
Trade, Home-cffice, Local Government Board, and 
the Ministry of Labour, of leaders of industry and labour. 
The title of the new body is the British Industrial ‘“‘ Safety 
First ” Association. Its first meeting was held at the 
Mansion House on October 31st, when Lord Leverhulme 
oceupied the chair, and was elected president. The 
vice-presidents include the Presidents of the Local Gov- 
ernment Board and the Board of Trade, the Ministers 
of Labour and of Food, the Under Secretary of State 
for the Home Department, Lord Aberconway, Rt. Hon. 
T. Richards (South Wales Miners’ Federation), Mr. W. 
A. Appleton (General Federation of Trades Unions), 
Lt.-Col. G. Harland Bowden, Sir Vincent Caillard (Vickers, 
Limited), Mr. C. T. Cramp (President, National Union 
of Railwaymen), Sir Kenneth Crossley (Crossley Bros., 
Limited), Mr. R. Dennison (Iron and Steel Trades’ Con- 
federation), Mr. C. Duncan (Workers’ Union), Sir John 
Jackson, Mr. W. Joynson-Hicks, Mr. E. Manville (Presi- 
dent, Association of Chambers of Commerce of the United 
Kingdom), Major-Gen. the Hon. Sir Newton Moore, 
Sir Hallewell Rogers (Chairman, Birmingham Small 
Arms Co., Limited), Mr. H. B. Underdown (President, 
Association of British Motor and Allied Manufacturers, 
Limited), and Mr. Robert Young (General Secretary, 
Amalgamated Society of Engineers). The Hon. Trea- 
surer is Sir R. V. Vassar-Smith. 

Briefly stated, the policy of the Association is the forma- 
tion in every Industry of a ‘“‘ Safety First” Committee 
comprising representatives of Employers and Employees, 
and of Committees in the leading firms to investigate 
the causes of accidents peculiar to the particular industry, 
and to discover and apply effective measures and safe- 
guards to prevent the recurrence of similar accidents. 
As numerous avoidable accidents are due to carelessness 
and thoughtlessness on the part of the employees, a 
comprehensive educational campaign is proposed to be 
conducted from Headquarters, and members of the 
Association will receive regular supplies of posters and 
literature designed to point out the known causes of avoid- 
able injuries. 

Further information concerning the Association can be 
obtained from the Hon. Secretary, pro tem:, Mr. H. E. 
Blain, at 31, Westminster-broadway, London, S8.W. 1. 
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LARGE WOOD PiPE IN NEW ZEALAND. 





THERE has been completed in New Zealand an under 
taking that is unique as far as those islands are concerned. 
It is the construction of a large wood pipe for the con- 
veyance of water in connection with the Oamaru borough 
electricity scheme. The pipe is 36in. internal diameter, 
and is one continuous pipe throughout its whole length 
of 1635ft. The adoption of a wood pipe was practically 
foreed upon the Borough Council owing to the im- 
possibility of procuring iron pipes of the dimensions 
required in connection with the hydro-electric undertaking. 
All the component parts of the pipe were shipped to 
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"WASTE PRODUCTS FOR STEAM GENERATION. 





| Ar the present time when the necessity for exercising 
the strictest economy in fuel is an imperative national 
duty, the owners of many large industrial undertakings will 
probably find it worth while to consider the possibilities of 
utilising the heat developed during the destruction of their 
waste products for the generation of steam for power 
purposes. A plant for the purpose has recently been 
erected at a large engineering works by Meldrums, Limited, 
of Timperley. The plant, illustrations of which are given 
herewith, consists of a three-grate destructor, with both 
top and front feeding arrangements, the top door being 





Oamaru, ani the construction of the pipe was carried intended for the charging of light refuse, such as wood 


out in the trench excavated to receive it. The pipe 


| shavings, sawdust, waste, &c., into the furnaces, and the 


is intended to supply water, at a pressure of 105 Ib. ' front doors for the heavier pieces, such as refuse timber 
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PLANT FOR GENERATING STEAM FROM 


to the square inch, to two Pelton wheels, which are to 
develop 650 horse-power continuously. It is what is 
termed a continuous stave wood pipe, with steel clamping 
bands. In its construction 2628 staves of Oregon timber, 


superficial feet, have been employed, together with 
11,280 steel bands, weighing 8 lb. each and 12,000 iron 
shoes. The pipe is not laid in a direct line, for there 
are several bends in it, the sharpest having a radius 
of 185ft., where the pipe enters the power-house. There 
is also a compound bend—that is, round and down— 
with a radius of 200ft. one way and 300ft. the other. 
Two views of the pipe are given in the accompanying 
engraving. 








THE train from Holyhead, connecting with the afternoon 
boat from North Wall, is not due at Euston until 3 a.m. 


London and North-Western Railway Company if it is 
possible to arrange for the train to arrive before midnight. 





WASTE PRODUCTS 


The grates are of the makers’ standard size, each 25 square 
feet area, and forced draught is provided by means of a 
Keith and Blackman fan, driven by a British Westing- 


| house motor, furnished with a Brook Hurst starting and 
dressed to a thickness of lgin., or a total of 35,941 | 


regulating panel. The heat of combustion is utilised in a 
marine type three-flued boiler having 2500 square feet of 
heating surface. The boiler is 15ft. diameter by lft. 
long, with three flues 3ft. 10in. diameter. The flues are 
connected to the boiler by means of steel flue tubes, lined 
throughout with firebrick, and the destructor is also lined 
with firebrick of the best quality. 


The plant was guaranteed to burn 40 tons of refuse in 
twenty-four hours, but we are informed that this quantity 
was exceeded by over 12 tons, the actual weight in a 
5} hours’ test being 13 tons 3 ewt. The evaporation of 
water guaranteed was 10,000 lb. per hour at 80 1b. steam 
pressure, and this quantity was exceeded by 1820 Ib. per 


| hour, the evaporation per Ib. of fuel from and at 212 deg. 
On Sir Albert Stanley’s attention being drawn to the | 
inconvenience thus caused, he said that he had asked the | 


Fah. being 2.61lb. In order to permit the destructor to 
be used when the boiler is not required a by-pass is pro- 
vided between the furnaces and the chimney. 

The following are the full particulars of the tests, which 
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Oh 
are worthy of notice by other firms who have the means at 
hand for effecting an economy in the nation’s fuel reserves : 








Test on ** Meldrum” Destructor and Waste Heat Boiler, 


ate of Test.—May 28rd, 1918 
tion.—5} hours: 10.10 a.m. to 3.55 p.m, 


consumed,— Tons. cwt. qrs. Ib. 

Fee vines &c., from joiners’ shop and ‘ 
sawmills 2 ee: Ba Pe 6 0 0 
Ashes, tar, carbon, &c.,from gas plant .. 6 10 0 0 

ila a gtnscae 3 2 0 0 


Refuse from shops and yard . 
Scrap timber, &c. .. .. .. 0 5 0 0 


13 tons 3 ewts, 





Total = 


= 29,456 lb, 
eal per hOOE sie 435-3 5123 Ib. 
Total water evaporated by boiler 6800 gallons. 
Total water evaporated per hour sb 1182 gallons. 
Total water evaporated per Ib. of fuel 2.3 1b. 
Feed temperature entering boiler 87 deg. Fah. 


85 Ib, square inch gauge. 
3 tons 10 cwt. = 7840 Ib. 
26.6 per cent. 
COg = 16.4 per cent. 
CO = 0.4 percent. 
) = 0.2 per cent. 
N (diff.) 


= 83.0 per cent. 
Lyuivalent evaporation F, and A. 212 deg. 
Fah. == 2.6 1b. per Ib. of fuel. 


Average steam pressure eee 
Weight ofclinker.. .. .. .. . 
Ditto percent.offuelfired.. .. .. 
Analysis, waste gases leaving boiler .. 








THE INSTITUTION OF CIVIL ENGINEEBS. 
PRESIDENTIAL ADDRESS. 


‘HE incoming: president, Sir John A. F. Aspinall, 
commenced his address by referring to the part which the 
Institution and its members had played in the war. He 
then passed on to discuss some of the points, which, he 
thinks, we shall have to consider in connection with 
transport, with a view to its improvement, when we are 
fortunate enough to be able to settle down to the active 
pursuit of commerce. 


RAILWAYS AND THE War. 

it was, he said, but little known that the question of the 
operation of the railways in the case of any great national 
emergency, either at home or abroad, had received the 
unremitting attention of a carefully selected Committee 
of Railway General Managers in combination with the 
interested Government Departments during 1912 to 1913, 
and that every detail of importance had been thought 
out with the greatest care. When the unexpected 
happened, and we found ourselves at war, a few telegrams 
to the members of the committee brought them together 
to make use of already well-considered plans, which 
resulted in the rapid transportation and punctual delivery 
of troops at the port of embarkation, and their trans- 
mission across the Channel. How well that was done is 
a matter of history. Since those early days the railways 
have been controlled by the Railway Executive Com 
mittee, whose efforts have been successful in making the 
fullest use of the existing railway staffs over the whole 
country, 

The result has been that the immense amount of travel 
and carriage of material has been directed and conducted 
with a very small staff, and work has been carried on by 
those who knew their business and were not prepared to 
tolerate mistakes.. The deadening efiect of Government 
operation of industry has not been felt on the railways as it 
has been on other great interests, and this has been largely 
due to the work not having been taken out of the hands ot 
those familiar with it. 

I allude to this earlier history of the absolute control of 
the railways by an executive committee because, as the 
weary years ot the war have been prolonged, this unifica- 
tion of effort in dealing with the nation’s transport has 
led many minds to consider what is to happen after the 
war. Any changes which take place will in many ways 
affect the interests of engineers, and it is therefore well 
to look ahead and speculate, if you will, on the possibilities 
of improvements, and how those of us who are concérned 
in the construction of new railways, or those who are 
interested in the great engineering manufactures used by 
railways, are likely to be affected by such changes, or by 
any radical upheaval of present methods, if such are likely 
to come. 

It is in devising methods for securing a greater output 
and creating machinery to take the place of hand-labour 
that the efforts of our engineers must be directed, if we are 
to reduce the cost of transport and help ourselves to 
compete with the manufacturing instincts of competitive 
nations. The railways, as great users of ‘materials, will 
find the burden of imcreased costs, when added to the 
labour charges, to be so great that it will become more 
than ever necessary to see how operating costs can be 
reduced and how far mechanical processes can eliminate 
hand-labour, not only with the object of getting rid of 
unnecessary toil, but to get more work done in the same 
time for less money. 


INCREASING THE STRUCTURE GAUGE. 


The most important engineering question to be faced, 
in my view, is the necessity for considering what can be 
done to increase the structure gauge on our railways. The 
capacity of our rolling-stock is hampered in an extraordin- 
ary degree by the fact that, as pioneers of railway con- 
struction, we could not in the earliest days of railways 
appreciate what the immense growth of railway require- 
ments would be, and what would be the dimensions of the 
loads we should be asked to carry, or the weight per wheel 
which our bridges would have to bear. The “ structure 
gauge ”’ limits the “loading gauge,” which in turn limits 
the exterior dimensions of our rolling-stock, whilst low 
bridge strengths prevent progress with the use of heavier 
and more powerful locomotives. The difficulties of alter- 
ing the structure gauge are greatest with the small tunnels, 
though fortunately these are not very numerous, but we 
have many platforms which prevent the widening of any 
part of our rolling-stock at a height of about 3ft. 6in. 
above the rails, while there are numerous girders standing 
up between the lines of rails which are in the way, and 
there are many other points of obstruction which have 
rendered the restrictive list of “loading gauges,” issued 
by the Railway Clearing House, an absolute necessity for 
safe loading. It is an extraordinary fact that on the 
British railways there are no fewer than sixty-six different 
loading gauges applicable to 160 sections of lines, all of 








THE ENGINEER 


which have to be taken into account when considering the 
forwarding of rolling-stock, and the obstructions. which 
exist on railways and dock properties which have sidings 
of their own. 

According to the Board of Trade Returns, there are in 
England, Scotland and Wales about 100 large and small 
separate railway companies with a 4ft. 8jin. gauge, but 
I find that the maximum number of railways which can 
accept loads of one of the largest, though not the largest, 
loading gauge is eighteen. Some of our larger railways 
have, through a course of years, steadily improved their 
lines to get rid of these difficulties, but the wider and 
longer rolling stock, whether locomotives, carriages or 
wagons, which they can use has to be confined to their 
own property and cannot be allowed to pass everywhere. 

The extreme dimensions over the cylinders of outside- 
cylinder locomotives have been reached on account of 
these obstructions, and render it difficult to design a more 
powerful locomotive constructed in this form, though 
there are several forms of multi-cylinder engines which 
evade this difficulty at the expense of a multiplication of 
mechanism. The possibilities of an extension of electric 
traction would, however, render it less necessary to deal 
with many platforms, as electric locomotives such as have 
already been designed can haul loads far beyond anything 
we handle in this country, though their exterior dimensions 
at platform level would not foul our largest loading gauges. 


BRITISH AND CONTINENTAL RAILWAYS 


We have had recent experience of the impossibility of 
dealing with French rolling-stock on this side of the water, 
although the track gauge is practically the same, while 
our smaller English stock has been daily able to travel on 
the ferries and pass on to the French railways. Rolling- 
stock of the International Continental] type could not pass 
many of our “structure” dimensions, and thus, if that 
urgently needed great work, the Channel Tunnel, is 
completed, we should be in the position of having either 
to send stock through it which did net suit foreign rail- 
ways, or receive stock which did not suit us. It would 
be of little advantage to send goods from the Continent 
to the end of the tunnel if they had to be transhipped 
into a British truck, and double handling had to be paid 
for. 

Surprise is often expressed that we do not use the long 
bogie wagon of American type in this country to increase 
our carrying capacity and reduce the tare. Strenuous 
efforts have been made on several of our lines to carry this 
out, but the British trader’s habits have always defeated 
the successful use of such vehicles except for the heavier 
and low-value classes of goods or minerals. The trader 
has grown so accustomed to ordering what he wants in 
very small parcels, and having them sent in the afternoon 
to a railway station with the expectation of seeing them 
delivered with the regularity of a postal letter at his place 
of business the next morning that he will not tender any- 
thing like a reasonable wagon load. It has become a 
question with him of credit from his bankers, and he will 
not hold a pound of stock more than is necessary to carry 
on his business, especially in the cases of high priced 
merchandise. 

On the Continent the existence of a difference of railway 
charges for slow-speed and fast-speed trains has led the 
trader to accept the delay necessary to get full wagon 
loads of a mixed character, but legislation as to charges in 
this country does not admit of such arrangements. It 
seems probable as a consequence that if we get our “ struc- 
ture ’’ gauges altered we shall have to be content with a 
longer four-wheeled wagon of the Continental railway 
dimensions rather than a longer vehicle carried on two 
bogies, though an alteration in legislation as to a gradua- 
tion of carriage charges based on speed would have more 
effsct on the construction and use of high-capacity 
wagon stock than any exertion by the railway operating 
staff to increase its use. 

Such a large proportion of the goods to be carried in 
this country are bulky rather than weighty that we un- 
doubtedly require that the bodies of our wagons shall be 
of greater internal cubic capacity, and we want more 
width, and, if possible, more height, in order to get these 
light goods as nearly as possible up to the weight-carrying 
capacity of the wagon, while other classes of rolling- 
stock should be given more room to expand, and every 
exertion should be made to reduce the tare weight. 

Great improvements can be made in the structure gauge 
without in any way altering the 6ft. space between the 
lines of rails. The structure gauge is at present not only 
the main difficulty in the way of further improvement, 
but also of the standardisation of rolling-stock, including 
locomotives, and I am sanguine enough to hope that any 
change which may take place in the ownership of railways 
will lead to an active policy of enlargement of this limiting 
gauge which would probably not cost more than a few days 
of war expenditure, but which would, in the end, materially 
add to our railway efficiency. It is really a national 
matter and should be carried out at national cost. 


STANDARDISATION OF LOCOMOTIVES. 


In connection with the possibility of a more complete 
standardisation of locomotives, one often hears comments 
on the question of the variety. of types of locomotives 
used upon British railways, but when one gets down to 
solid discussion, one finds that the speaker is generally 
referring to classes and not to types. The types are very 
much the same on all our railways. : 

Haviny determined the types, it is very often necessary 
to have more than one class of the same type. For 
instance, an express passenger engine of the 4-4-0 type 
for hauling the heaviest long-distance trains may be quite 
unsuited for stopping trains, and another class of the same 
type may be necessary on the same length of railway, 
though many of the working parts may be exactly the 
same. We thus have two classes of the same type, but 
each made to fit the work required in such a way as to 
produce the greatest economy. 

Any large railway will probably require a number of 
types such as:—An express passenger tender engine, 
an ordinary passenger tender engine, a passenger tank 
engine for local trains, a fast goods engine, a heavy coal or 
goods engine, a powerful shunting engine, a shunting 
engine for light work, each of which would be indicated 
by its wheel arrangement; and in special cases, other 
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types may be required. This list means that at least 
seven types are wanted, and if the line traversed has 
many heavy gradients, these types may be split up again 
into various classes to enable them to deal with the work 
at all parts of the line without reducing loads. 

lf, however, we assume that the line of railway does 
not vary, and that the seven types will do all the work, 
the question of maintaining those types for a long period 
of years, always assuming that they have, been thoroughly 
well designed—depends on the march of progress; and 
if you look back over a series of years, you will find that 
each period of, say, 10 years on some lines, and 15 years 
on others, calls for great changes in the locomotive brought 
about by changes in traffic conditions, when it becomes 
necessary to break away from tradition and to enlarge and 
improve the machine as a whole, while retaining the maxi- 
mum possible number of interchangeable parts. 

If we take the period of ten years, and assume the life 
of the locomotives to be thirty years, it is obvious that 
after the tenth year, if such changes as I have indicated 
come about, we shall be adding to ow number of classes, 
and even have to add to our number of types, and 
that before the actual death-rate of the fircet lot, due at 
the thirtieth year, really begins, we may have twenty- 
one different classes or types or the same railway at the 
same time. The casual observer might consider that 
there was too great a variation, whereas the user would be 
easily able to show that progress has demanded the 
change, and that economy of operation and capacity for 
— have been increased by the modernisation of the 
pliant. 

The change, therefore, becomes a subject for commenda- 
tion, and not for superficial criticism. . The form of the 
locomotive, as distinguished from its original detail 
parts, may last for thirty years. Generally speaking, 
however, early renewal of rolling stock is the true economical 
policy, and machinery sheuld be kept absolutely up to 
date. A railway is not a museum for retention of old 
machinery, but a highly organised implement of com- 
merce, and to be efficient must progress. Duplication of 
parts in manufacture and absolute interchangeability of 
parts in maintenance are two of the greatest sources of 
economy with all machinery. The first reduces the original 
cost, while the second enables rapid construction or repairs 
to be carried out and reduces the stocks of costly stores. 

A railway company must be capable of effecting very 
rapid repairs to its locomotives, and duplication saves 
time and money. The larger the company, the greater 
the capital rendered idle if numbers of locomotives are 
standing waiting repairs. As matters at present stand, 
each of the railway companies being on an independent 
basis, their.locomotive stock has been designed to suit 
their own special requirements, and within each company- 
worked area they have built up an admirable system of 
duplication, which it would be very costly to change. 
If, however, the railways are taken over by the State, or 
amalgamated in some other form, about which nothing is at 
present definitely determined, then it is probable that there 
will be an arrangement to limit the designs of engines to 
such a number as will do the work in any part of the 
country, no doubt retaining as far as possible each set of 
engines on existing routes until they require renewal, as 
a measure of economy to use up available stores and spare 
parts in the most practical way, when the selected designs, 
not necessarily new designs, will replace them; but it 
will be appreciated that the transition period, extended 
over, say, twenty-five years, will be a very expensive 
one, as the money to be saved on new construction will be 
trivial, and will be much more than wiped out by the 
interest on the greatly increased value of stores at work- 
shops and outdoor locomotive sheds, necessitated by the 
introduction of new parts. ‘Ttis is, in a measure, due to 
the fact that the number of new locomotives required in 
one year in this country is comparatively small, and even 
that number will become kss as electric traction extends. 

The work which has been going on for years on all the 
larger railways to reduce costs by the standardisation of 
parts has not been appreciated at its true value. The 
railways have, going back for many years, been the 
pioneers of standardisation, and have reduced the inter- 
changeability of parts to a fine art. The money-value of 
interchangeability of parts is immense,-and the reduction 
of stocks of stores at outside locomotive running sheds, and 
rolling stock repairing establishments which has resulted, 
represents a very large capital sum. 

A Committee of Railway Locomotive Engineers and 
Carriage and Wagon Superintendents has been sitting and 
investigating every point in connection with the further 
standardisation of railway rolling stock during the past 
two years or more, and an immense amount of most 
valuable work has been recorded and tabulated with a 
view of seeing how far it is possible to arrive at a common 
agreement. The progress in agreement has been re- 
markable, but the general result so far has been that it 
became evident at an early stage that the great bar to 
progress and uniformity in increasing overall dimensions 
within commercial limits was the existence of the very 
varying structure-gauges on British railways, and the 
difference in the carrying capacity of bridges. 

To make locomotives, carriages, or wagons of such 
dimensions, as regard the whole machine, as to enable 
them to go anywhere, was soon found to involve the 
reduction of dimensions of all three classes of rolling stock 
on many of our important lines, representing a retrograde 
policy instead of a progressive one. 

(To be continued.) 








News of the rapidly increasing use of pneumatic 
riveting tools comes from both Clyde and Tyne areas. 
It has been one of the most marked features of the work 
of the Clyde shipyards during the last two or three months, 
and by the end of the year the extended use of these 
important tools will be reflected in the greater output 
of vessels on both the upper and lower reaches of the 
river. Most of the yards have now installed the necessary 
compressing apparatus. Thanks to the new arrange- 
ment for levelling up the wages of the men while they are 
learning to operate the machine, there has been no scarcity 
of willing workers. One important firm recently com- 
pleted arrangements foi doubling its present holding of 
pneumatic tools, and “expects no difficulty in securing 
the necessary number of riveters. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Prospective Peace and the Iron Trade. 


To-pay’s (Thursday’s! iron meeting in Birming- 
ham was entirely optimistic in view of the changed 
war situation. Having surveyed the position from the 
point of view of the comparative imminence of peace, 
manufacturers are reassured, as they foresee plenty of 
business in prospect. The tone of business was remark- 
ably steady, mainly because all the works have good 
reserves of business to which they can reavert on the 
arrival of peace. There have been general inquiries 
by ironmasters as to their position in view of the possible 
termination of the war. The result is considered re- 
assuring, especially as numerous exporting merchants 
have been inquiring es to the prospects of the execution 
of business they are prepared to place. It is obvious that 
there must be a very heavy demand for iron and steel 
after the conclusion of hostilities. Divergence of opinion, 
however, becomes very apparent when the question of 
the effect of peace upon iron and steel prices is raised. 
The market equilibrium is now being maintained by 
artificial means, fixed prices to the consumer, subsidies 
to the producer, and the like. 


Work at the Ironworks, 


Scarcity of fuel is still compelling numerous 
forges and mills to reduce output. It is now even be- 
coming rather common for mills to abandon the night 
turn and restrict opcrations to the day turn only. The 
wrought iron tube works are plentifully supplied with 
iron strip, the price of which is maintained at £15 5s. 
Strip makers, however, have difficulty in securing puddled 
iron. Bar iron makers have enough work to occupy 
productive capacity into the new year, and events tend 
to confirm the attitude of caution which is displayed 
on all hands with regard to future commitments. The 
iron and steel wire mills are kept incessantly on high 
priority work. The margin of material available for 
anything below the “‘ A” classification is very meagre, 
smaller, probably, than it was a month or two ago. 


Galvanised Sheet Trade. 


Representatives of the sheet rolling mills 
reported on “Change to-day (Thursday) in Birmingham, 
that there was no slackening of the oemand for black 
corrugated varieties at the new range of prices recently 
fixed, which starts at £17 10s. for lots of ten tons and up- 
wards, and-rises to £19 for small lots. They get the sheet 
bars necessary for Government orders, but there is little 
surplus for outside work, and for this plate cuttings are 
utilised wherever practicable. These are obtained at 
£10 7s. 6d. plus carriage. Preparations are being made to 
bring more galvanising plants into service again in connec- 
tion with the iron and steel sheet mills. The shortage of acid 
is still a formidable difficulty, however, and the position 
will have to improve before much real progress can be 
made towards the revival of the galvanised sheet trade. 


Pig Iron Trade. 


Pig iron is being bought on much the same 
lines as for some time past, and makers state that orders 
are reaching ‘them at a pace equal to current output. 
There is plenty of forge pig iron to be had, but prices are 
steady. No apprehension of over-production is enter- 
tained in existing conditions, stocks generally being 
low. Foundry sorts are inquired for as insistently as 
ever. The output has undergone some little improve- 
ment, but it falls far short of demand, particularly in the 
superior numbers. On "Change this (Thursday) afternoon 
in Birmingham, pig iron houses were willing to book 
substantial orders for forge iron, which is being produced 
in quantities about equal to requirements, but the foundry 
iron on the market was still inadequate, and small parcels 
only were offered. Consumers could obtain Derbyshire 
No. 3 foundry at 92s. 6d. per ton ; Staffordshire part-mine, 
at 102s. 6d.; and Northamptonshire No. 3 foundry, 
at 90s. 6d., all f.o.t. at furnaces. The terms for basic 
iron are uniform im all districts, 97s. 6d. This material 
is sent direct from the furnaces to the consuming steel 
works. 


Steel Trade and Civil Orders. 


Some steel works have intimated within the last 
few days that they are now open to consider raw steel 
business of an ordinary commercial character. This is 
an important change in conditions. Certain roundabout 
inquiries have been received for ship plates for use’ in 
Canadian and Australian shipyards, as well as for Japan. 
Much of this material formerly was furnished direct 
from this country, but such orders have now found their 
way to American exporters, who, in their turn, are sound- 
ing the possibilities of supplies from this country. Sup- 
plies of semi-manufactured steel sheet bars seem to be 
coming forward rather more freely. There is hardly 
anything left over for the general trade, however, after 
Government requirements have been satisfied. 


Scrap. 


Wrought iron scrap meets with as ready a 
market as ever, but greater caution is observed as regards 
forward buying of cast iron scrap. Values are steady. 


Birmingham Brass Trade. 


The brass and copper position generally shows 
less stringency. Very gradually somewhat larger alloca- 
tions are. becoming aveilable for branches of the civil 
trade. Not only isthe home market benefiting in essential 
aspects, but freer facilities are being given for the export 
of goods to practically all overseas markets other than those 
of enemy countries. 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue iron and metal markets are in an unsettled 
condition corresponding with the general unsettlement 
in all affairs, which must continue until it is known whether 
or not the present confusion will issue in a permanent 
peace. The confidence in the near approach of peace 
is, however, stronger.this week in Manchester than it 
has ever been, and the date is variously stated as early 
as the middle of this month or as late as the end of Febru- 
ary. So far, however, there is no very decided movement 
in the direction of the withdrawal of war orders, and the 
demand for this class of work seems to be much the same 
as it was. 


Metals. 


A sort of promise by Sir Albert Stanley inti- 
mates that the new British Metal Corporation will not 
enjoy any preferential Government support, other than 
that given to “ British Controlled Companies” «engaged 
in the same trade, but one is not quite satisfied that 
the whole metal trade will not be prejudiced by Govern- 
ment action, and all metal brokers and merchants should 
be alert to make sure that the trade should be as free 
as possible when the war comes to an end. The innumer- 
able consumers of non-ferrous metals in this country should 
also take a keen interest in this matter, or they may find 
themselves under the feet of a great trust, which will 
squeeze them as the American trusts have squeezed the 
consumer in the past. The following prices are quoted 
for copper and allied products :—Standard, £122 per ton ; 
electrolytic, £137; best select ingots, £135; strong 
sheets, £161 ; copper wire, ls. 54d. per lb. ; copper tubes, 
Is. 8$d. ; brass tubeg, ls. 5}d. ; condenser tubes, ls. 7d. ; 
sheet brass, ls. 44d.: brass wire, Is. 33d. It is now 
understood that the American level of prices is to be main- 
tained until the end of this year, and that no revision will 
take place in December. The position in America is 
strengthened by the lack of labour at the refineries, as 
this is effective in keeping down the output: and as 
some of the producing works are still run at a loss, while 
it is of great importance that the output should be kept 
up, we have probably in this circumstance a reason for 
not reducing the prices until the labour position can be 
improved. What will happen to copper, however, if 
the war demand, reckoned as over 90 per cent. of the out- 
put, is suddenly cut off is a matter of some doubt. Will 
it then be possible to maintain the present prices, suppos- 
ing that this happens long before the end of the year. 
It seems probable that in such an event there will be a 
slump in the buying, and if the prices are maimtained 
a large accumulation of metal, which may prove dangerous. 
We can pay present prices for war purposes, but it does 
not follow that they can be paid for peace purposes. 
The actual position of old metals, such as gun-metal 
and brass, shows no definite change, but the buying is 
restricted, and many of the merchants dealing with this 
class of material find a difficulty in obtaining orders. 
Tin is without feature, and information is lacking. The 
insurance rates are falling, and this should help to bring 
down the prices again, but no rapid fall is likeiy while the 
metal] is so strictly controlled. The ‘ bears,’ of course, 
are precluded from acting, and it is their action which 
alone can bring down prices rapidly. One is pretty con- 
fident that there are many firms which would be prepared 
to sell tin forward at much helow the market figure if 
they were free to do so. The authorities may boast that 
their action has prevented the price from remaining at 
£400 per ton; but as a set-off against this their action 
also prevents a quick return to reasonable prices. If 
speculation sometimes forces prices up unduly, it is also 
effective in bringing prices down. There is no special 
news about spelter and lead, and the home prices are 
unchanged. 


Serap. 


The Manchester market for iron and steel scrap 
has been very quiet, and the amount of business passing 
has been reduced to a minimum. Traders are, of course, 
very uncertain as to the course of priées in the near future, 
but they are more concerned at present about the lack 
of supply which is likely to be the result of recent inter- 
ferences with the trade. The mere fact of the shortage 
of labour is sufficient to account for a good deal of the 
falling off ; but the fear of serious changes in the condi- 
tion of the market ‘is, perhaps, a more potent factor. 
What is urgently wanted ‘is more freedom, and until it 
can be granted one must expect the supply of scrap ot 
all kinds tobe limited. ‘The risk of buying up old plant 
for demolition, the scrap from which will not be ready 
for six months, is far too great, as it is impossible for the 
keenest business mind to calculate whet scrap will be worth 
in the middle of 1919. Heavy wrought scrap is very 
scarce at the moment, and it is quite certain that many 
consumers would be glad to pay more for it, if they were 
allowed to do so in order to secure a preference over other 
buyers. The outlook for heavy steel melting scrap is 
very uncertain, but the old dissatisfaction about the 
price remains, and it helps to restrict trading. There 
is no good reason why the best kinds of steel scrap should 
be fixed at much less than iron scrap. Some lots. are 
offered at 105s. in trucks, plus 2} per cent., but not nearly 
so much as should, in these times, be put upon the market. 
The position in foundry scrap is much as it was. 


Foundry Iron. 


The supply of foundry iron remains very small 
for this district,.and there is little opportunity of supple- 
menting it by bringing this class of iron from Cleveland. 
The allocations of the latter are very small for November, 
but the difficulty of land transport is such that the makers 
send as much as possible away by sea, and it is unlikely 
that much. will come into Lancashire. There is a little 
Derbyshire No. 3 on offer at 98s. 8d. delivered, and this 
is cheap enough as things go. The foundry yards over 
the whole district are now very short, of stock, and if the 
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an effort to replenish these stocks and bring them into a 
position of greater safety ; and this process may {ill y 
part of the gap which will result from the cessation of the 
war orders when the cessation becomes an actval fact, 


The College of Technology. 


The issue of annual reports relating ty the 
work of the Manchester Municipal College of Technology 
was temporarily suspended in 1914, owing to the outbreak 
of the war, but the prolongation of the war has reidered 
further suspension of reports undesirable. The report 
for the years 1913-18 has, therefore, been published 
and provides very satisfactory reading to everybody 
concerned. {t is gratifying to note that in the two years 
before the war, the number of matriculated students 
in the college increased by 50 per cent. ; and although 
the war has drawn away over two-thirds of its students, 
to-day there are actually more under-graduates than 
there were in 1911-12. At that time only 30 per cent, 
of those ertering for a full course had matriculited, 
Now the proportion has reached 75 per cent., and the 
report states that it cannot go much higher: for Ej clish 
education must remain democratic, and it must always be 
possible for able young men engaged in industry to «ter 
a Faculty of Technology without first having to juss a 
school-boy matriculation examination. On the other hind, 
hoys who are attending higher secondary schools wil] 
generally do well to remain at school for one or two years 
after reaching matriculation standard before ent:ring 
the college. The number who do so has rapidly increased 
of late years. Indeed, the average student now enters 
the college having done between one and two more years’ 
work at school than was the eas: in 1911-12. 


Industrial Administration. 


The first of a series of six lectures arrange:| by 
the Department of Industrial Administration at the 
College of Technology, was given on Tuesday last by 
Mr. E. J. P. Benn, Chairman of the Industrial Recon. 
struction Council, who took for his subject ‘* Trade Parlia- 
ments.’ Mr. Benn said a trade parliament was a public 
body in charge of the well-being of a trade, but in setting 
up such bodies they should not be allowed to do anything 
which was already being done by any existing organisa. 
tions. He mentioned certain directions in which the 
activities of trade parliaments should be directed, such 
as improved selling organisations, co-gperation in scien- 
tific research, industrial and statistical research, and the 
study of markets. The goal was nothing less than the 
complete organisation of every trade—-every man in his 
union, every employer in his association—and from the 
two an elected Trade Parliament in each industry, with 
proper official status and endowed with a full measure 
of responsibility for the promotion of its common interests. 
On Tuesday next, Mr. B. Seebohm Rowntree, J.P., will 
give a lecture entitled ‘* Social Obligations of Industry 
to Labour”; on November 19th, Mr. A. D. Denning, 
M.Sc., M.A., will lecture on ‘*‘ The Factory Manager after 
the War”; on November 26th, Mr. T. H. Pear, B.Sc., 
will deal with “The Applications of Psychology to In 
dustrial Administration’; ‘ Industrial Fatigue’’ will 
be treated upon in a lecture on December 3rd, by Mr. 
A. F. Stanley Kent, M.A., D.Se.; and Mr. F. R. Sears 
will lecture on the ** Scientific Method in Business,” on De- 
cember 10th and 17th. The lectures are arranged to take 
place at 4.30 p.m., and are open to the public. 


The Housing Problem. 


The report of the special committee appointed 
by the Manchester City Council, in March of last year, 
to make an exhaustive inquiry into the shortage of 
housing accommodation of the city, has been published. 
The Committee now reports that the Finance Act, 1910, 
has been an obstacle in the way of the erection of houses, 
reducing (it is estimated) the erection of dwelling-houses 
by ffom 33'/, per cent. to 50 per cent. Nearly nine 
years have passed since the Act came into force, and about 
2500 houses required annually in the city have not been 
built. The increased cost of building, especiatly since 
1914, is (the Committee says} a most serious consideration. 
Houses which before the war were built for £160 would 
to-day cost at least £300 to build, and would have to be 
let at 10s. 34. per week, with a net rateable value of 
£15 15s. The report states that to-day there is scarcely 
a weekly house empty in Manchester, and it is common 
knowledge that sums of money are being offered for 
the keys of houses likely to become gmpty. As regards 
the future accommodation necessary adequately to 
ensure th» comfort, health, and moral well-being of the 
community, the Sanitary Committee has calculated 
that 17,000 houses will be required. 


Barrow-in-Furness, Thursday. 
Hematites. 


On every hand there is marked activity in the 
hematite pig iron trade and the volume of iron being 
smelted is very large. But that this big output is highly 
necessary is very evident. On local account Barrow 
and Workington steel makers are taking considerable 
tonnages of metal all the time, and in addition there are 
lesser users who require fairly large tonnages of iron. 
On outside account users are equally pressing in their 
demands. For special brands of iron there is a very brisk 
request, this particular branch of the iron trade having 
assumed important proportions during the last two or 
three years. There are in all 31 furnaces in blast in 
North Lancashire and Cumberland. Prices are unchanged, 
with parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton, and special iron at 140s. per ton, both f.o.t. 


Iron Ore. 


There is a very keen demand for iron, a demand 
that has increased during the past week or so, with addi- 
tional activity in the production of iron. There is ac- 
tivity at the whole of the mines in the district, but supplies 
are not full enough, and considerable tonnages of foreign 
ore are used, supplies coming to hand with regularity. 


Steel. 





The steel trade presents no new features this 
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week. At both Barrow and Workington there is a very 
pusy state of affairs. The demand for steel for national 
use is a8 pressing as ever, and most of the attention of 
makers is being given to this class of material, semi- 
manufactured sorts being one of the chief items of output. 
Billets are quoted at £10 7s. 6d. to £11 per ton. For 
steel shipbuilding material there is a good solid demand, 
and ship plates are at £11 10s. per ton, and boiler plates 
at £12 10s. per ton. For rails, the demand is easy and the 
tonnage rolled is small, and it is not often the mills are 
engaged. Light rails have been rolled at Workington, 
put at Barrow the mills are on other work. Heavy rails 
are at £10 17s. 6d. to £11 per ton, with light sections at 
£14 to £16, and heavy tram rails at £14 to £15 per ton. 
Shipbuilders and engineers are as busy as they can be, 
and the allied trades have a full programme of work in 


hand. 


Fuel. 

There is a brisk demand for steam coal, which 
js quoted at 32s. 6d. to 33s. 6d. per ton delivered, and 
house coal is at 34s, to 42s. 4d. per ton delivered. East 
Coast coke is at 39s. to 43s. 9d. per ton delivered, and 
Lancashire qualities are at 37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Peace Preparations. 


lr is inevitable now that almost the one subject 
of discussion among steel manufacturers is that of trade 
prospects after the last shot has been fired in Europe. 
I was in the company of several directors a day or so ago 
as one of a party making investigations with a view to 
carrying out a proposal to establish a kind of “ garden 
city’ for steel workers in this district. About that, 
however, I will say more presently. The question was 
raised as to how long the reactionary period between the 
end of the war and the beginning of a trade boom would 
be likely to last, and the managing director of a large works 
* told me he did not share the opinion of those who thought 
it would be long. In some cases, he thought, it might 
persist for three or four months, but in others he believed 
the change would be scarcely perceptible. He pointed 
particularly to steel concerns interested in the production 
of tramway and railway materia!,and expressed the view 
that not only would the renewals of permanent ways and 
of rolling stocks be upon an enormous scale, occupying 
some years perhaps really to complete, but the trade 
expansions that have taken place and those yet to be 
carried out at home, and developments abroad, will 
involve the laying out of entirely new lines, both for 
tramways and railway systems. Then there are heavy 
arrears of oversea railway material orders, notably from 
South America, whilst in this country numbers of branch 
systems have been denuded of their railways which, 
with large numbers of locomotives, were sent across the 
Channel on military service. As the Prime Minister 
pointed out recently, when peace is signed there will be 
thousands of tons of steel rails at liberty, and in many 
instances complete railways will be available; but the 
wear and tear they are receiving under military conditions 
may leave them fit for little more than scrapping. The 
director with whom I was speaking, and who is intimately 
interested in the question, expressed the hope that railway 
companies are making ample depreciation provision against 
the coming great period of renewals. As to tram rails, to 
ride upon the roof of a car nowadays is almost like being 
at sea on a “choppy ”’ night, and how some of the cars 
keep the metals is a marvel. I recently was shown a 
small section of a rail taken from one of the busiests parts 
of Sheffield and it bore no resemblance whatever to its 
original outline. 


Boom in Scrap. 


What is expected is not so much that complete 
railways or rails suitable for relaying will be received from 
the Continent after the war, but that our furnaces will be 
fed with almost illimitable supplies of good steel scrap 
for a long time ahead, whilst it is quite possible that should 
pit props remain in short supply quantities of steel rails 
from across the Channel will be cut up into suitable lengths 
for use in coal mines. They have proved of great service 
there already, though high prices have, under war con- 
ditions, put their extensive employment for such a purpose 
out of the question. The coming boom in scrap will be 
asisted by other material than steel rails, however, and 
already | hear of one or two large scrap merchants in the 
Sheffield district contracting for supplies of broken shell, 
guns, and the thousand and one kinds of niaterial that go 
to make up the débris of battlefields. So far as one of 
these firms is concerned—T. W. Ward’s—although battle- 
field scrap may be a rather new line, it has long dealt in 
naval scraps, having become famous for its purchases of 
various warships, as well as auxiliary cruisers like the 
Majestic, for breaking up purposes. ° From the look of 
things, therefore, there should be no scrap shortage for a 
few years, though, of course, the absorption, once the trade 
boom gets into its stride, will be great. Speaking of this 
matter, reminds me that the scrap made at the muyition 
works nowadays is nothing like it was in bulk a year or so 
ago, the reason being that the war-time turners and other 
temporary workers have become more accustomed to the 
work and, in many cases, are quite skilled hands. 


When the Boys Return. 


The other day I actually heard a steel man here 
express surprise that in view of the imminence of peace 
there .was “nothing like panic.or pessimism” in steel 
manufacturing circles. On the face of it it seemed an 
extraordinary remark for anyone to make regarding 
peace prospects, and yet few manufacturers will fail to 
grasp the meaning of it and, in a sense, to agree with the 
sentiment. Whilst, of course, as ardently desirous of the 
return of peace as any other section of the, community, 
men whose works have been wholly’ transformed from 
establishments for the production of ordinary commercial 
requirements to munition factories, realise that for them 
the reversion to peace will present many difficult problems ; 








and, with all the talk of reconstruction, it cannot truthfully 
be said that firms are equally well prepared. Some are 
certainly not prepared, and they, in the sense indicated. 
may be liable to a panicky or even pessimistic feeling, 
For four years they have not had to seek an order, but 
simply execute as many of those pressed upon them as they 
possibly could. Now they scarcely know what the future 
may hold for them, though it is highly probable that for 
some few years they will have little difficulty about 
orders. One of the things that is troubling all the manage- 
ments, however, is that bearing relation to demobilisation. 
There, again, it is most likely that more than half the fears 
will never be realised, but in the absence of certain know- 
ledge on the point it isa very perturbing matter. Roughly 
speaking, about 80,000 men, I believe, have been imported 
into the Sheffield district for war work purposes, and. in 
addition there are the women, whose numbers I have 
heard computed at-——though the figure must be taken with 
reserve—50,000. When the need for munitions in greater 
bulk than can be supplied by the regular armament firms 
—and the chairman of Vickers has just expressed the 
opinion that there is no reason to suppose those firms will 
not revert to their old standing after the war—ceases, it 
looks as if a considerable amount of unemployment 
cannot be avoided during the transition stage, and the 
feeling here is that the sooner some definite pronounce- 
ment on this important point is made by the Govern- 
ment the better for the peace of mind of the firms— 
especially some of the smaller firms—concerned. One 
thing creates unanimity of opinion, and that is that as the 
boys who have fought so bravely and well are demobilised 
they must be assured of preferential treatment as to 
vacancies. It is to be hoped that opinion will continue 
equally strong when the matter is put to the practical 
test. I say that because one cannot fail to observe at 
times an absence of the sentiment in the case of some of 
the discharged men. It may, in some cases, have been 
the result of their own mistaken way of proceeding, but 
not always. Here and there has been a tendency to 
elbow them to the wall, a thing that perhaps would not 
have been possible had they not been handicapped by 
the marks of war. 


Workers’ Garden Cities. 


In my first note I mentioned that I was one of a 
party that on Saturday inspected a “‘ garden city.” This 
was the charming place laid out by the Joseph Rowntree 
Trust at New Earswick on the outskirts of York, and the 
object of the visit was toarouse sufficient interest in Sheffield 
to make a similar scheme possible of realisation in the 
suburb of Handsworth. Well, it is hardly correct to 
call it a *‘ suburb,” because, as a matter of fact, Hands- 
worth is just over the Sheffield border and is an urban 
district with its own authority ; but Sheffield cars run to 
the district, which_is regarded as a natural part of the 
city and may actually be within the boundary some day. 
The scheme is for five large firms to become associated, 
by means of a board of directors, for the carrying out, on 
non-profit making lines, of a “‘ garden city’ on a site of 
158 acres, 12 houses being built to the acre. The financial 
plan makes each firm responsible for £20,000, but this 
amount is to be spread over twenty yeais, so that the 
actual liability is only £1000 a year for that period, whilst 
each year property to that value is handed over to the 
firm until it is the owner of the £20,000 quota. The 
houses, it is proposed, should be tenanted by workers who 
at present occupy very old and gloomy tenements in the 
works section of the city,and that as these transfers are 
made the old places should be pulled down and used for 
works extensions. That is the idea in a nutshell. An 
option on the proposed estate has bsen secured, and 
£100,000 is forthcoming as a building loan and floating 
debt. The two questions to be settled are: (1) Will 
five leading firms undertake a share in the scheme ? 
(2) Would the workers leave the sordid surroundings of 
the East End of the city and migrate to the little paradise 
proposed for them ? Some manufacturers have expressed 
the view to me that firms should not go into a matter 
of this kind—that they have quite sufficient on their 
hands already. But however that may be, is not the 
idea of a garden city for workers simply a development of 
the welfare idea ? : 


Iron, Steel, and Coal. 


General trade conditions reveal no appreciable 
alteration since last week, and the iron and steel market 
conditions are unchanged. Buyers are going very 
cautiously in present circumstances, supplying themselves 
from hand to mouth. Electric and crucible furnaces 
maintain a tendency to improve, but neither are fully 
employed. Open-hearth furnaces, however, are very active 
and rolling mills have quite as much on hand as they can 
manage. The fuel difficulty is still pronounced and works 
are having to use up reserves. Gas coals are in urgent 
demand and shipments on Government account and to 
France and Italy are heavy. The call for blast-furnace 
coke is very insistent. Best South Yorkshire steam hards 
quote 23s. to 23s. 6d., best Derbyshire 22s. 6d. to 23s., 
seconds, 21s. 6d. to 22s., cobbles, ditto ; nuts, 21s. to 22s. ; 
washed smalls, 18s. 6d. to 19s.: best hard slacks, 18s. 3d. 
to 18s 9d.; seconds, 17s. 9d to 18s. 3d.; soft nutty, 
17s. 6d. to 18s.; peas, 16s. to 163. 6d.; and small slacks, 
13s. to 14s. In house sorts branch is quoted 27s. to 27s. 6d, 
and best Silkstones, 23s. 6d. to 24s. 6d., all per ton at pit, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


BusINEss in the Cleveland iron trade still has 
to contend with restrictive influences. A large propor- 
tion of the allocations for November -have not yet been 
accepted by the makers, and even for forge iron, which 
up to a.few weeks ago was plentiful, the demand now 
apparently exceeds the supply. There are still some fur- 
naces turning out an undue proportion of forge iron, 
but most of the furnaces are now working better, and the 
output of Cleveland foundry iron more nearly approaches 
the normal. Unfortunately the congestion on the rail- 





ways and the shortage of rolling stock still seriously 
retard the distribution of the iron, and in many cases 
producers are actually putting into stock iron which 
is urgently needed in other parts of the country. The 
truck shortage has become so serious that very strong 
representations have been made by traders, and at some 
of the works an improvement has already taken place. 
But at others the position is as bad as ever, and on the 
whole the shortage is still substantially unrelieved. The 
authorities are, however, now thoroughly alive to the 
needs of the situation, and promise a progressive movement. 
Meanwhile, wherever practicable, the iron is being re- 
moved by lighters, whilst rail deliveries to Scotland 
are supplemented by fairly large shipments to the East 
Coast ports. Shipments to the Allies are being main- 
tained on a fairly good scale. For home us? No. | is 
quoted 99s., and No. 3 Cleveland pig iron, No. 4 foundry, 
and No. 4 forge each 95s., whilst the export quotations 
to the Allies are No. 1, 127s. 9d.; No. 3, No. 4foundry, and 
No. 4 forge. 122s. 9d. 


Hematite Pig Iron. 


The general condition of the hematite pig iron 
trade of this district has undergone no change during 
the past week, The demand continues to be on a very 
extensive scale, and so far as the facilities for delivery 
will permit, the make is going promptly into consumption, 
A few small shipments are still being made to the Allies. 
For home consumption East Coast mixed numbers are 
firm at 122s. 6d., whilst 147s. 6d. is quoted on export 
account. No. 1 hematite is at a premium of 2s. 6d. per ton. 


Furnace Coke. 


Though it cannot be said that coke is abundant, 
the needs of the ironmasters are being fairly adequately 
met by coke producers, and the position in regard to 
furnace fuel is now much more satisfactory, though the 
truck shortage still occasions some anxiety. The price 
of good medium furnace coke is still 35s. 6d. per ton 
delivered at the works. 


Iron and Steel Exports. 


The official return of the shipments of pig iron, 
manufactured iron and steel from the Cleveland district 
for the month of October is again somewhat disappointing, 
the aggregate being but little in advance of the total 
for the preceding month, ‘which, with one exception, 
was the worst return since the outbreak of war. The 
shipments of pig iron only amounted to 29,092 tons, as 
against 29,579 tons in September, and as more iron was 
shipped coastwise—828] tons, as against 6166 tons in 
September—the foreign shipments, which only totalled 
20,811 tons, represent. the lowest figure recorded since 
the war commenced. Of manufactured iron only 173 
tons wére shipped, but there were 9357 tons of manu- 
factured steel sent either coastwise or to Allied ports, 
the total of 9530 tons of finished material comparing with 
6738 tons in September and 16,891 tons in August. 


Manufactured Iron and Steel. 


Notwithstanding the possibility of an early 
cessation of hostilities on the Western Front, little change 
falls to be recorded in the position of affairs in the manu- 
factured iron and steel industry. The pressure for” 
delivery is as great as ever, especially for shipbuilding 
requirements. Export trade is still very small and 
notwithstanding the fact that licences are more easily 
obtained than they have been for some considerable time 
past little is going out with the exception of a certain 
tonnage of steel shipped to allied Governments chiefly to 
France. A circular letter has been received by manu- 
facturers from the Ministry of Munitions with regard to 
the adaptation of works from war material to peace 
business. For some time past manufacturers on the 
North-East Coast have been laying their plans, and the 
advent of peace is not likely to occasion the great dis- 
organisation anticipated in some quarters. The works 
are in the fortunate position of being situated in the 
largest shipbuilding area in the country, and at the present 
time over fifty per cent. of the producing capacity is 
engaged on shipyard material. There will be, of course, 
some disorganisation in the factories which have been 
erected since the outbreak of war, but it is hoped to adapt 
many of these to the manufacture of small finished articles 
which, prior to the war, were left to foreign countries. 
The principal quotations for the home trade are as follows : 
Steel ship plates, jin. and upwards, £11 10s.; °/,g¢in. 
£11 15s.;  jin., £12; fin., £16; under jin. down to 
3/4. in., £17; steel boiler plates, £12; steel ship angles, 
£11 2s. 6d. ; steel joists, £11 2s. 6d.; heavy stee! rails, 
£10 17s. 6d.; iron ship rivets, £21 ; common iron bars, 
£14 15s., best bars, £15 15s.: double best bars, £16 15s. ; 
treble best bars, £17 153.; packing iron, tapered, £17 ; 
packing iron, ordinary, £13 10s. ; steel hoops, £17 10s. to 
£18 10s.; iron ship angles, £13 15s.; steel rounds, 
squares, &c., £12 10s. ; steel sheets, 24 gauge, £17 10s. net 
t.o.b. at works for quantities of ten tons and upwards ; 
annealed sheets, £18 5s.; painted, sheets, £20. The 
following are nominal quotations for export : Common iron 
bars, £17 l7s.; best bars, £18 5s.; double best bars, 
£19; packing iron, tapered, £19 to £20; packing iron, 
ordinary, £15 10s. to £16 103.; iron ship angles, £15 to 
£15 10s. ; iron ship rivets, £23; steel bars, basic, £16 10s, 
to £17 10s. ; steel ship plates, £15; steel jo‘sts, £13 10s. 
to £14 10s.; steel hoop:, £19 to £20; steel sheets, 
singles, £20; steel sheets, doubles, £22; steel strip 
£17 10s. to £18 10s. ; heavy steel rails, £12 5s. to £13 5s, 


The Coal Trade. 


The position in the coal trade is one of great 
firmness. For some time there has been a decided hesita- 
tion on the part of neutral buyers to come to definite 
business owing, no doubt, to the expectation that an early 
termination of the war would result in lower prices for 
coal. But with the fixing of minimum prices buyers 
from abroad now realise that little or no advantage is 
to be gained by waiting and are coming forward with their 
orders. It does not appear that there is much prospect of 
neutral buyers getting cheaper coal for some considerable 
time to come, and in, view of the acute shortage at home 
and the continued demands of the Allies it is not expected 
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that they should. It is possible, however, that they may 
save on the freight, for with war risks and insurance rates 
declining lower treights are probable, notwithstanding the 
extreme shortage of tonnage. As the freight has through- 
out the greater portion of the war period been a heavier 
item than the cost of coal, any saving on this head will be 
important to foreign consumers. This week tonnage has 
again been ont of position and scarce, the result being that 
collieries, although well off as regards bookings, have had 
arrangements dislocated. Supplies of prompt coals are 
fairly substantial, but few buyers are able to take them for 
immediate shipment. Official requisition business is as 
brisk as ever. There is no change in the coke position, the 
strength of which is fully maintained. The minimum 
neutral prices are as follows :—Best Northumberland 
steams, Davidsons, Cowper and Bothals, 70s.;  un- 
screened, 61s. 8d. ; smalls, 45s. ; Tyne primes, bests, 69s.; 
unscreened, 61s.; smalls, 45s., Hastings, Hartleys, 
Cramlingtons, &c., bests, 64s.; unsereened, 56s. 8d. ; 
smalls, 42s. Best Durham screened steams, class 1, 70s. ; 
class 1, 67s.; unscreened gas coals, (ordinary), 52s. 6d. ; 
unscreened coking coals, 52s. 6d.; unscreened bunkers 
(ordinary), 52s. 6d.; best, 55s.; smithy and peas, 60s.; 
double screen nuts, 60s. ; foundry and furnace coke, 65s. ; 
gas coke, 50s. The maximum quotations for the Allies 
are as follows :—Best Blyth steams, 37s.; Tyne primes, 
36s. 6d.; Tyne prime smalls, 27s. 6d.; second steams, 
32s. 6d. to 34s.; North Northumberland smalls, 25s. to 
27s. 6d.; Blyth smalls, 27s., smithies, 3ls. to 32s. ; 
peas and nuts, 3ls. to 32s.; best gas, 32s.; second gas, 
30s. 6d.: coking coals, 3ls. 6d; coking smalls, 30s. 6d. ; 
household coals, 35s. to, 37s.; foundry coke, 50s.; gas- 
house coke, 40s.; best bunker coals, 34s. to 34s. 6d; 
ordinary qualities, 33s. to 33s. 6d. ; specials, 39s. Princi- 
pal quotations for the home trade are as follows :— 
Northumberlands : Best Blyth steams, 33s. 6d. to 35s. 6d.; 
second Blyth steams, 29s. 6d. to 32s. 6d.; Tyne prime 
steams, 33s. 6d. to 35s. ; unscreened for bunkers, 27s. 6d. 
to 29s.; household coals, 26s. 6d. to 27s. 7d; best Blyth 
smalls, 25s. 6d.; smithies, 3ls. 6d. to 36s. 6d.; North 
Northumberland smalls, 25s. 6d. ; peas and nuts, 35s. to 
37s. 6d. Durhams: Steam (locomotive), 33s. to 35s. ; 
special Wear gas, 31s. 6d. to 33s. ; best gas, 29s.to 31s. 6d. ; 
second gas, 27s. 6d. to 30s. 6d.; ordinary bunkers, 30s.; 
best bunkers, 31s. 6d. ; superior qualities, 34s. ; smithies, 
3ls.; peas and nuts, 3ls.; coking coals, 29s. to 30s. 








SCOTLAND. 
(From our own Correspondent.) 


Power Riveting. 


THE use of pneumatic riveting tools is: rapidly 
increasing in the Clyde area, and been a marked 
feature of shipyard progress during the past two or three 
months. There has been no lack of workers owing to the 
new arrangements, whereby wages are levelled up, while 
the men are learning to operate the machines. One 
important firm during the past week completed arrange- 
ments for doubling its present equipment of pneumatic 
tools, and it anticipates no difficulty in securing the 
necessary number of riveters. The Greenock and 
Grangemouth Dockyard Company launched, on October 
23rd, the largest vessel it has yet constructed, namely, the 
Clan Macwilliam, a cargo steamer of 10,200 tons dead- 
weight. She is 423ft. long, 56ft. broad, and 26ft. 10in. 
cargo depth. She is built on the Millar system of longi- 
tudinal bottom and deck combined, with transverse side 
framing, which is designed to give a stronger ship with 
clearer hold space and greater cargo-carrying capacity for 
the same displacement. 


Openings for Inventors. 


In connection with the Department of Experi- 
ment and Research at the Admiralty, wita the object of 
ensuring the closest contact between the naval officer, the 
scientist, and the engineer, special committees have been 
formed on the Clyde composed of the heads of some of the 
great engineering and electrical works, and the professors 
from the University. Each of these committees deals 
with those problems which are most nearly allied to the 
industries which have sprung up in the district. At every 
stage the experience of the specialist officers of the Navy 
is available, so that there shal) be no lack of the practical 
suitability which is so important in any novel device. 


Pig Iron. 


There is no change in the Scotch pig iron trade. 
All qualities are in keen demand, with hematite and 
foundry qualities particularly scarce. It is not anticipated 
that any change in war conditions will make much differ- 
ence to smelters, apart from an adjustment of prices. 


Finished Iron and Steel. 


The various works in the Scotch steel and iron 
trades continue to run at full capacity. Orders on hand 
are plentiful, and even if war requirements cease there is 
an abundance of ordinary business to keep works going. 
In the meantime the steel works are busy with ship- 
building plates and shapes, as well as constructional 
material for home and export, and also light railway 
sections for the front. Sheets continué in strong demand, 
while galvanised material is still a Government preserve. 
Malleable ironmakers continue to receive numerous orders 
for rivet, bolt and nut iron, shipyard materia] and light 
rails. Private orders are becoming more plentiful, but 
nothing outside a high priority class is receiving attention. 
Engineers of all classes are very busy, and particularly 
those engaged on structural work. Exports, generally, 
are lifeless. 


Coal. 

The Scotch coal trade is very active. There has 
been a general decrease in shipping business, apart from 
Allied and Admiralty requirements, and local consumers 
have consequently been receiving better _ deliveries. 
Industrial demands are fully maintained, and household 
needs are increasing with the colder weather, so that any 
extra supplies available for home distribution are quickly 
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accounted for. The aggregate shipment during the past 
week amounted to 131,036 tons, compared with 121,132 
in the preceding"week, and 138,662 tons in the correspond- 
ing week of last year. EI! coal is quoted, f.o.b. at Glasgow, 
32s. 6d. to 35s.; splint, 35s. to 37s.; navigation, 37s.; 
steams, 34s. 6d.; treble nuts, 30s.; doubles, 29s.; singles, 
28s.; first-class screened navigations, f.o.b. at Methil or 
Burntisland, 36s. to 38s.; first-class steams, 35s.; third- 
class steams, 3ls.; best steams, f.o.b. at Leith, 33s. 6d.; 
secondary qualities, 32s. 6d. per ton. These prices only 
apply to French, Italian and Portuguese shipments. 








WALES AND ADJOINING COUNTIES 


(From our own Correspondent.) 


Unrestricted Trading. 

EveEnTs in the war sphere during the past week 
or so have revived interest in the prospects of a resump- 
tion of free trading conditions. Exporters and business 
men generally are naturally looking forward to the time 
when business will be divorced from the numerous regula- 
tions which now make operations practically impossible. 
However much nearer the longed-for day is now brought 
by recent military successes, it is fully realised that the 
time is still far off when a coal market in its proper sense 
can exist and shipments can be effected unhampered. 
Opinions as to how long after the war the Coa] Controller's 
schedule of fixed prices will prevail vary considerably, 
from a year to two years, but one thing is regarded as 
certain, that were an open market-restored prices would 
equal if not exceed those fixed by the Coal Controller. 
Already one hears the query whether any inquiries are 
coming along from abroad for post-war delivery. So far 
little or nothing is reported in this respect, as nothing can 
be done. Belief in the early termination of hostilities is 
held in neutral countries, as is evidenced by the fact that 
Spanish consumers have withdrawn orders. Their view 
is that freight rates will drop substantially, and whereas 
recently 225s. per ton was paid for a vessel to take coal for 
Bilbao, now the only offer indicated is 160s., and that a 
not a very definite offer. tion of hostilities will, it 
is believed, be followed by a much sharper fall in freight 
rates, but whether much in the way of business will be 
possible for some time is very doubtful, as production 
cannot very speedily be increased, while the needs of the 
Allied Governments will continue very heavy, and will 
still hold in check the chances of private traders launching 
out. 


Curtailed Hours. 
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In the coalfield the chief problem engaging 
attention is the eight-hour day for all surface workmen, or, 
more strictly speaking, the question of curtailed hours, as 
the demand now put forward is not really one for eight 
hours. Last week the Miners’ Federation of Great 
Britain had an interview with the Coal Controller on the 
subject, the result being a decision to have the matter 
further dealt with at a national conference in London. 
The special conference of delegates from the South Wales 
coalfield, however, met at Cardiff on Monday, when the 
Executive Committee of the South Wales Miners’ Federa- 
tion put forward its recommendation which was almost 
unanimously adopted, this being that notice should be 
given the coalowners that on and after the 18th inst. 
workmen who are working longer hours than the men 
handling coal on the surface should commence and cease 
work at the same time as the workmen handling coal, &c. 
This, however, does not mean the adoption of an eight- 
hour day so far as surface workmen are concerned, but 
rather an 8} hours day, including twenty minutes meal 
time, the present meal times to be reduced from 1} hours 
to twenty minutes. Neither does the adoption of the 
Committee’s recommendation necessarily mean drastic 
action on the part of the men, should the coalowners take 
no steps to meet the new conditions demanded by the men. 
The intention of the Executive Council is certainly to 
place the onus for any trouble that may arise upon the 
coalowners, but the resolution does not mean a strike. 
The last clause provides that should any difficulty arise 
with the owners as the result of its action—viz., adopting 
curtailed working hours—which the Council is unable to 
settle, a further conference shall be called to deal with it. 


Current Business. 


To say that business has been quiet during the 
past week scarcely describes the situation. All arrange- 
ments nowadays connected with the shipments that are 
being effected are so cut and dried that anything in the 
nature of business is almost out of the question. The 
tonnage position has not materially altered. The supply 
is scarcely above the margin, which means difficulty in 
keeping pits going, and it is practically certain that, were 
the Coal and Shipping Co-ordination Committee not in 
existence, and giving its duties the utmost attention, many 
collieries would suffer temporary stoppages. As things 
are, however, difficulties are being surmounted, and collier- 
ies are working fairly comfortably, but there is no pres- 
sure. Large coals are in chief demand, and through coals 
and smalls are very irregular, but the position in regard 
to smalls is better than was the case recently, the authori- 
ties having provided additional wagon facilities to move 
smalls inland, and so keep down stocks. Coke is firm, 
ship ts being limited by reason of the heavy home 
demands, while patent fuel manufacturers are, also very 
busy. Pitwood supplies continue to be ample for current 
requirements. 





LATER. 


The market shows no very conspicuous change, though 
tonnage is coming along a little better, and the tone of the 
market is rather steadier. Large coals are quite busy, but 
smalls still leave room for improvement. The authorities 
insist on neutral shipments consisting of 50 per cent. of 
smalls, but neutral business is very quiet, and therefore 
at the present time does not go far to solve the problem 
of the disposal of smalls. Coke, patent fuel, and pitwood 





are very steady. 
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Schedule Prices (Fixed for France and Italy). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s, to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s,; 
best Eastern Valleys, 36s.; seconds, Eastern Valleys, 35s, 
Bituminous coal : Best households, 40s.; good houseliolds, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No, 9 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s, 6d.; seconds, 33s. 6d.; patent fuel, 
35s, (6d. extra for France and Italy); coke, 54s. 6d.; 
pitwood, ex-ship, 65s. Neutral prices (minima): Best 
smokeless large, 50s.; best seconds, 47s. 6d.; seconds, 46s,; 
ordinary large steams, 45s.; best drys, 45s.; ordinary drys, 
42s. 6d.; best house coal (export), 50s.; good qualities, 
46s.; No. 3 Rhondda large, 46s.; No. 3 smalls, 38s.; No. 2 
Rhondda large, 41s.; No. 2 through, 35s. 6d.; No. 2 through 
seconds, 33s.; patent fuel, 45s.; and coke, 70s. 


Newport. 


The Monmouthshire coal trade shows no develop. 
ment of any note. Shipments, although they could be 
considerably improved if tonnage facilities were available, 
are proceeding on a fairly satisfactory scale, and collicries 
are managing to get along without the loss of material 
working time. The supply of small coals is still con- 
siderable. Schedule prices (fixed for France and Italy) :— 
Steam coal : Best Newport Black Vein large, 37s.; Western 
Valleys, 36s.; best Eastern Valleys, 36s.; other sorts, 35s.; 
steam smalls, 25s. to 27s. Bituminous coals : Best house, 
40s.; seconds, 37s. 9d.; patent fuel, 37s.; pitwood, ex-sliip, 
65s. Neutral prices (minima): Best Newport Black Vein, 
45s.; Western Valleys, 43s. 6d.; best Eastern Valleys, 
43s. 6d.; Eastern Valleys, other sorts, 42s.; best house coals, 
50s.; seconds, 46s.; patent fuel, 45s.; and coke, 70s. 


Swansea. 
The market in anthracite coals retains its steaci- 


are well stemmed for early loading. Best large and 
cobbles and nuts are very satisfactorily placed, while peas 
are rather more difficult to obtain. Steam coals show no 
appreciable change. Schedule prices (fixed for France 
and Italy) :—Anthracite : Best breaking large, 37s.; second 
breaking large, 36s.; third breaking large, 34s. 6d.; Red 
Vein large, 34s. 6d.; machine made cobbles, 46s. to 49s. 6d.; 
French nuts, 46s. to 49s. 6d.; stove nuts, 46s. to 49s. 6d.; 
beans, 40s. to 42s.; machine made large peas, 27s.; rubbly 
culm, 18s. and 20s.; duff, 13s. 6d. and 15s. 6d. Steam coal : 
Best large, 37s.; seconds, 34s.; bunkers, 29s. and 30s. 6d.; 
smalls, 24s. and 26s. Bituminous coal: Through and 
through, 34s.; smalls, 3ls.; patent fuel, 37s. Neutral 
prices (minima): Best large anthracite, 45s.; seconds, 
43s. 6d.; thirds, 4ls.; Red Vein, 38s.; machine made 
cobbles, French nuts and stove nuts, 54s. to 60s.; machine 
made beans, 46s. to 49s.; machine made peas, 45s.; rubbly 
culm, 26s.; breaker duff, 16s.; best large steam, 45s.; 
second quality, 41s.; best through, 35s. 6d.; second through 
33s.; bituminous through, 41s., and smalls, 32s.; and patent 
fuel, 45s. 


Tin-plates. 

There is very little change in the state of the 
tin-plate trade. Business is rather quieter, and consumers 
are not booking much ahead. Meanwhile works are fully 
engaged upon orders already on their books. The scarcity 
of labour is, however, still being felt. Quotations : 1.C. 
20 x 14 « 112 sheets, 32s. 3d.; block tin, £333 10s. per 
ton cash and for three months ; copper, £122 per ton cash 
and for three months ; lead, Spanish, £29 10s. per ton. 








Tur hydro-electric works at Lake Coleridge, New Zea- 
land, have been so successful that not only is the Govern- 
ment convinced by their success of the practicability 
of developing other schemes, but the general public is 
prepared to press the authorities to proceed with the 
large programme which has been drawn up. The pro- 
gramme provides for a series of schemes designed to 
supply the whole of the North Island with hydro-electric 
power from three sources, eventually te be linked to- 
gether. The Chief Electrical Engineer to the Govern- 
ment, in a report on the possible development of hydro- 
electric schemes in the North Island, suggested the util- 
isation of waters of the Mangahao River, the Waikato 
River and Lake Waikaremoana ; the first to supply the 
south-east and south-west, the second the centre and 
north-west, and the third the north-east of the North 
Island. It was suggested that the -first two should be 
proceeded with at the earliest possible moment, and 
that the third should be‘deferred until railway communi 
cation in the Hawkes Bay and Poverty Bay districts 
had oeen improved. 

In the report of the Departmental Committee on the 
Iron and Coal trades after the war,it was asserted that 
the Qommittee had heard a considerable amount of 
evidence which went to show that the North Staffordshire 
Railway Company was utilising its monopoly in the 
district for the purpose of charging extremely high rates, 
and that the development of an important iron and 
steel producing area was thereby retarded. The Board 
of Trade thereupon appointed a Commissioner to hold 
an enquiry, and it was opened a fortnight or so ago. 
Counsel for the Railway Company challenged the 
authority of the Board to order an inquiry and with- 
drew from the proceedings. It was stated that the 
inquiry was held under Section 38 of the Railway and 
Canal Traific Act, 1888, but this, as Mr. Honoratus Lloyd 
pointed out, says that if the Board considers there is 
reasonable ground for complaint it may call upon the 
Railway Company for an explanation, and endeavour 
to settle amicably the differences, and that the Board 
may appoint someone to communicate with the 
complainant and the Railway Company. Nothing is, 





however, said as to any inquiry such as that held in this 


ness, and there is a fairly good demand. Superior qualities . 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are ¢¢ ‘nted én italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, f 

The date first given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
com plete specification. 





STEAM ENGINES. 


114,286 (13,962 of 1917). September 27th, 1917.--Governor 
Hyam Ellis, 28, Walter-street, Jarrow-on-Tyne. 

‘ais is a hydraulically operated governor for marine engines, 
B is a ram connected at the top to a stop or throttle valve of 
the engine. This plunger is held down by a spring C against the 
normal pressure of water beneath it due to the pump G which 
is connected to some part of the engine. The operation of the 
governor is as follows :—Water is discharged at a substantially 
constant rate by the pump G through the pipe F, ram chamber 
X. valve seating J and pipe K without impediment, but upon 
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the pressure increasing beyond the normal, due to the racing 
of the engine, the valve seating J is immediately forced towards 
the head of the valve S whereby the pressure in the ram chamber 
is caused to increase and thereby raise the plunger B so that 
the latter closes the stop-valve. During the final stages of 
this movement of the plunger, the tappet R engages the abut- 
ment P so that the release valve L is lifted to allow water to escape 
from the ram chamber thereby relieving the pressure. During 
the subsequent descent of the plunger under the influence of 
spring C the tappet R engages abutment Q whereby the valve 
L is closed again.—-September 27th, 1918. 


STEAM GENERATORS. 


119,377 (1247 of 1918). 
William Birrell, 
another. 

This marine boiler has a number of furnace flues each with 

#@ combustion chamber at its rear end, and @ combustion cham- 

ber at the front or firing end connected with the rear chambers, 

and also with the uptake by flues or tubes; all the chambers 
are surrounded with water, and manhole tubes are provided 
extending from the frort combustion chambers through the 
wet backs and opening out of the boiler front. The boiler 
is shown in sectional elevation, transverse section and end 
elevation in Figs. 1, 2, and 3. A indicates the furnace flues, 
at the rear end of each of which is a small combustion chamber 


January 22nd, 1918.—ManrtneE BoiLers, 
21, Park-street, Liscard, Cheshire, and 
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B. From each combustion chamber the gases pass by a return 
flue C to a larger combustion chamber D at the front of the 
boiler, both sets of combustion chambers being entirely sur- 
rounded by water. From the several combustion chambers 
the gases pass through the boiler tubes E into the smoke box F. 
Each combustion chamber is furnished with a manhole tube 
G which opens out of the boiler front, andis closed by a casing 
H furnished with a door Z. The manhole tube would preferably 
be made of sufficient diameter to permit of the removal of the 
flue therethrough for renewal or repair. T is a pipe leading from 
the uptake and eémmunicating by branches X controlled by 
air valves K with the several manhole casings. Air previously 
heated from the uptake may thus be admitted into the front 
combustion chambers.—October 3rd, 1918. 


INTERNAL COMBUSTION ENGINES. 


119,384 (1918 of 1918). February 2nd, 1918.—Setr Starters, 
The Electric and Ordnance Accessories Company, Limited, 
‘and another, Ward End Works, Birmingham. 

This is an improvement in engine starters of the type com- 


member on the fly-wheel. 
form of buffer, shown in Figs. 1 and 2. 


dashpot cylinder E carried by an abutment plate F. The 
latter is formed with a central boss G fixed upon the shaft and 
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Fig.2. 


extending towards the sliding collar B, but being normally 
maintained separated from the latter, as shown in Fig. ], by 
a volute-coiled spiral spring H interposed between the said parts 
C, F. When the pinion J moves into engagement with the 
driven member K its inner end engages with the outer face 
of the sliding collar B ard moves the latter inwards along the 
shaft, compressing the spring H. The sliding collar con- 
tinues to move inwards until it engages with the central boss 
1 of the fixed abutment plate, as in Fig. 2, when further longi- 
tudinal movement of the pinion is arrested and a solid drive 
obtained.—-Ortober 3rd, 1918: 


GAS PRODUCERS. 


119,399 (4588 of 1918). 
William Pickard, 
another. 

In this apparatus hydro-carbon and water vapours are passed 
through a mass of charcoal and iron filings which are maintained 
red hot. Referring to the drawing, Ais the crude oil chamber, 
surrounded by a second chamber B containing water acidulated 
with sulphuric acid. Within the chamber B a heating coil C is 
arranged, having an inlet at the exterior of the retort, while the 
opposite end communicates with a central pipe D within the tank 
before finally passing to a closed chamber K, whence it exhausts 
into the atmosphere at X. Within the chamber K are a series 
of porcelain tubes for the passage of the gas. Below the 
chambers A and B is a furnace E in which is a burner F, pre- 


March 15th, 1918.—O1. Gas Propucer, 
50, Cheetham-street, Rochdale, and 
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ferably to consume gas generated in the producer. Above the 
chambers is a perforated tray (, upon which is supported a layer 
of iron filings. A second layer of filings, supported on the 
+tray J, is arranged above the first layer with an intervening 
space between. After passing through the filings J the gases 
are delivered into a space below a bed L of powdered charcoal 
and iron filings, which are maintained red hot, a series of 
burners M being provided to impart the initial heat to the 
charcoal bed and to maintain the desired temperature. The 
gases and vapours rise through the glowing bed, and the resultant 
gas, which is 4 per t bustible one of low calorific value, 
passes through the tubes Z and collects in the dome-shaped ng 
N, from which it through the valve controlled outlet 
to the reservoir or holder P.—Octuber 3rd, 1918. 





TURBINE MACHINERY. 


119,322 (15,998 of 1917). November 2nd, 1917.—MAaRINE 
Tursrtnes, British Thomson-Houston Company, Limited, 83, 
Cannon-etreet, London, E.C. 4 (‘a communication from 
Charles Gordon Curtis, 2, Rector-street, New York. 

In a steam turbine in which separate elements of the turbine 
are mounted on separate shafts geared to a common load this 
invention aims at preventing the overloading of the gearing 
connecting one element to the load in the event of breakdown 
of the other elements. The invention consists in the insertion 
of nozzles in the steam conduit, which reduce the pressure of 
the steam supplied to the part of the installation beyond 
the nozzle. The arrangement is shown in Figs. 1, 2, 
and 3. In the drawings, A represents a high-pressure ahead 
turbine on the samo shaft B as a high-pressure astern turbine C. 
Parallel to the shaft B is a second shaft D on which is a low- 
pressure shoad turbine E and a low-pressure astern turbine F. 
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prising an electric motor which drives an externally screw- The shafts are connected through geari to the pr 

threaded shaft, on the latter being. mounted a halon which shaft. ary ag Wand 
travels in an axial direction into engagement with a driven 
This invention provides an improved 
) Mounted upon the larger 
diameter of the motor shaft, adjacent to and normally bearing 
against the inner end of the screw-threaded sleeve A, is a sliding 
collar B having at its outer end a circumferential flange or 
piston C provided with an annular rim D movable within a 


K and L are the high-pressure eteam pipes, and M and 
N the exhaust pipes. The space O between E and F is in direet 
communication with the condenser. In order that the installa- 
tion may not be rendered totally inoperative through the break- 
down of one of the turbines A or C the conduits 8 and T are 
i ane to connect the low-pressure turbines E and F with the 

oiler steam supply. If the low-pressure turbine is supplied 
with live steam the gearing connecting the turbine with the 
propeller shaft is overloaded. To overcome this the conduit S 
and tho conduit T are each provided with a nozzle V which 
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prevents excessive loading of the turbine. It is to be understood 
that when conduits § and T are being utilised blind flanges are 
inserted in the connections to the high-pressure turbine. When 
the low-pressure turbines are disabled it is obvious that, if the 
high-pressure turbines are supplied with live steam and exhaust 
direct to the condenser, the turbine will be considerably 
overloaded, as it is designed to operate at an exhaust pressure 
equal to the inlet pressure of the low-pressure turbine. To 
counteract this conduits W and X are provided leading from the 
exhaust ends of turbines A and C, and in these conduits nozzles 
Y Z are fitted, which serve to back up the pressure of the exhaust 
so as to reduce the range of expansion in the high-pressure 
turbines.—October 3rd, 1918. 


.AERONAUTICS. 


119,375 (997 of 191£). January 17th, 1918.—RaprIaTors FoR 
Arrcrart Enornes, 8. E. Saunders, Limited, Columbine 
Works, Medina-road, East Cowes, Isle of Wight, and 
another. 

This invention is for a blind or screen for radiators. The 
arrangement is shown in Figs. 1-5 herewith. A A indicate the © 
slats or strips of which the blind is composed, the strips — 
preferably of S-shape in transverse section,so that they wi 
evgage and articulate upon their longitudinal edges, as shown 
in Figs. 4, 5 and 6, Fig. 5 representing the form the strips 
take when they are made of metal- A blind formed of 
such strips slides at its edges in guides B B on the front of the 
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Fig. 4. 


radiator. As shown in Fig. 1, the blind is made in two sections, 
in which case a double central guide B is provided between the 
adjacent edges of the sections. Each section is represented as 
being at one end connected to a roller, which is preferably 
provided with a spring, the normal tendency of which will be to 
coil the blind upon the said roller; but any other convenient 
means may be provided for winding the blind on to the roller. 
At the other end the blind has attached to it a cord F running 
over a guide pulley E connected to a windlass or other device 
which allows 0: pulling the blind to cover the radiator, or releas- 
ing it to uncover the same, wholly or in part.—October 3rd, 1918. 


119,336 (16,927 of 1917). November 16th, 1917.—AEROPLANE 
Bopies, James Joseph Murray, 42nd-street, and Broadway, 
New York. SG : 

The body structure built in accordance with this invention 
comprises a number of hoops A, a series of tubular stringers B 
connecting these hoops et intervals throughout their circumfer- 
ence. The stringérs are arranged in diametrically opposite pairs, 
internally threaded and headed nipples extending through the 
inner walls of the stringers. Diametrical braces C, having their 
opposite end portions in threaded and adjustable engagement 
with the nipples, are also provided. The arrangement 
is shown in Figs. 1 and 2. _The inventor claims to have 
produced a body frame for aeroplanes and other aircraft which is 
exceedingly strong, thoroughly braced, and of light weight. 

Any slack or distortion in the frame may be readily corrected by 

turning the nipples or strainers D with the aid of a screw-driver 





or the like inserted through the openings E. The nipples also 
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perform the additional function of fixedly connecting the hoops . or other covering and blowi' 
A and the ‘stringers B. The completed frame is, of course, giving an increased efficiency of radiation of heat from the coils. P 
The arrangement is shown in Figs. 1-3, in which Fig. 1 is a | Metallwaaren und Maschinenfabrik, Germany. 
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intended to be enclosed by a covering or sheathing of fabric or inner ring, together with the rollers,can be turned outward, 


any suitable material.—October 3rd, 1918. 


TRANSMISSION OF POWER. 


119,352 (18,712 of 1917). December 17th, 1917.—Worm 
Gearmc, John Graves McKean, 17, Ocean-view, Whitley 


y: 

This invention has reference to an improvement in worm 
gearing, and consists in providing a bearing on which the peri- 
phery of the worm is supported. This bearing is so designed 
that the rotation of the worm causes a circulation of oil to take 
place, thus lubricating the bearing and teeth of the gear. The 
arrangement is shown in Figs. 1-3. A-is'the worm wheel 
meshing with the worm B, the periphery of this worm being 
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supported on & ing C carried in the main framing and eut 
he meshi 


away to allow t teeth of the drive to engage. The 
bearing C at either end is in communication with an oil reservoir 
F, divided into two portions by a wall H having a communica- 
tion chanvel G, preferably carried low down in the rexervoir. 
The oil reservoir F may be rate and longitudinally jointed, 
— C being split to allow for adjustment.—October 3rd, 


LIGHTING AND HEATING. 


119,302 (14,838 of 1917). October 13th, 1917.—Etecrric 
Furnace, Jean Eugene Prudent Kievits, 46, Franeis-road, 
Lozells, Birmingham, and others. 

This is a method of covering with paper, or like substance, 
the coils of wire constituting the heating element of an electric 


N?119,302 





B 


furnace to prevent the cement, in which the coils are embedded, 


— view of a tube A, which is the surface to be heated. 
t is made of silica or other substance. The coil E consists of 
a long spiral B which is wrapped with a temporary covering 
C of paper or other material. The spiral of wire B with its 

per wrapping C is then coiled on to the tube A, and the spaces 

tween the coils E are filled with a suitable refractory cement, 
and a layer D of the cement is spread over the whole. The 
effect is thus to form over the surface to be heated a covering 
of cement in which is formed an uninterrupted passage lined with 
the spiral of wire and its covering. After the cement has been 
properly dried and hardened, the coils are sufficiently heated 
to burn off the paper covering, and a current of air is blown 
through the spi ge to ensure complete combustion 
and to remove the resulting ash.—October 3rd, 1918. 


MISCELLANEOUS. 


119,432 (10,947 of 1918). July 3rd, 1918.—Ro1rerR BEarinas, 
Tage Ragnar Blomberg, Block Vuleanus, 56-61, Hufvudsta, 
Sweden. 

In this roller bearing A is the inner ring, B the outer ring, 

C the supporting rollers and D the distance rollers. The sup- 

porting rollers have an outwardly curved bearing surface and 

rounded ends. The race of the outer ring is spherical with the 
centre point situated on the axis of the bearing, so that the 


laterally in the outer ring, and be brought into a position in 
which the rollers can be mounted into the outer ring and re- 
moved. The side portions of the inner ring are extended 
radially to form flanges E, F, and the inside of the flanges are 
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shaped to correspond with the rounded end of the rollers. The 
flanges extend somewhat beyond the centre lines of the rollers, 
as shown in Fig. 2. In order that it may be possible to put the 
rollers into the race H in the inner ring, a recess G is provided 
in one of the flanges. After the roller has been inserted in the 
race at the opposite or extension FE, it is pushed into the 
race through the recess G and moved laterally, so that it be- 
comes inserted under the inwardly bent outer edge of the fla 
F also. The roller is then held in the inner ring longitudinally 
as well as radially. The distance rollers D are put into the 
inner ring in the same manner. distance rollers bear 
with their rounded ends against the inner sides of the fi 
E, F,and are thus kept at the same distance from the axis of 
the bearing as the rollers C.—October 3rd, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British subjects 
the right to manufacture under enemy patents—which right 
when acquired can be retained after the war—and has been 
specially ypiled for THe EnGrnerer by Lewis Wm. 
Goold, Chartered Patent Agent, 5, Corporation-street, Bir- 
mingham. It is desirable in the first instance to obtain the 
latest particulars upon the Patents Register. If any patent 
listed has been assigned to, or is the property of, a non-enemy 
proprietor, the law does not apply. 








of the remainder £11 have been paid in renewal fees. 





No. 11,012/13.—Pressure gauges : 

In pressure gauges, more 

indicators, the eifect of shock due to 

aKa a di is p ted by the provision of grooves or 
oles in the spring-controlled piston, and of a partition screwed 

into the cylinder, so that the first movement of the piston admits 

the fluid into the upper compartment, thus momentarily reliev- 

ing the pressure. Schuch, E., Germany. 


No. 11,034/13.—Motor cylinders : cross head guides. In an 
engine cylinder having a slotted end for the reception of a cross- 
head gaping of the guide slots is prevented by a ring which may 
be secured in a groove or be pressed on to the cylinder. Alle- 
gemeine Elektricitats-Ges., Berlin. Dated June 20th, 1912, 


No. 11,050/13.—Prisms, Prandl prisms are made with their 
entrance and emergence surfaces rectangular, with one side 
longer than the other. If one side is twice as long as the other 
side, two prisms combined give the same field as a prism with 
square faces, but only need half the glass. Zeiss, C. (firm of), 
Germany. 

No. 11,135/13.—Electric motor control. Step-by-step switch- 
ing for starting or braking is effected by a paw! attached to the 
core of an electro-magnet, the circuit of which is controlled by a 
delay carrying the motor current. Delvenne, H., Germany. 








‘ 6btaining ingress to the interior of the spiral of which the coil 
is formed, and subsequently completely burning off the paper 


No. 11,205/13.—Ordnance: sights, telescope. Consists in 


Surpsuitpers.—Lecture Theatre, Lite 
steam engine indicators. | Society, Newcastle-on-Tyne. “‘ Scientific ‘ 
icularly as opiee in steam engine | tion with Marine Engineering and Shipbuilding,” by Sir Frank 
admission of the | Heath. 6.15 p.m. 


out with air all residue, thus | targets, on a transparent plate which is adjustable, relatively 
Rhaini 


to a fixed mark, in the focal plane of the tel 





she 
Dated June 
6th, 1912. : 

No. 11,233/J3.—Knitting machi Machines with two flat 
beds for use in producing plain, pearl, or patterned fabric by 
means of double-ended latch needles, are provided with single 
and double-butted jacks, arranged according to the pattcrn 
desired, and with cam plates, the cams of which can be adjusted 
for making different kinds of work. Berthold, P., Germany. 


No. 11,378/13.—Internal combustion engines; two-stroke 
cycle engines ; regulati The normal output is increased and 
controlled by always maintaining the charge before compression 
at a pressure cubstantially above atmospheric by means of 
throttling devices in the exhaust. This pressure may he 
increased to meet an overload, The pressure of the scavenging 
air, and the back pressure of the exhaust, may be constant, and 
sufficiently high for the maximum overload by the fuel sup) ly 
alone, aor consequently the pressure of the charge before co.1- 
pression may be varied in proportion to the quantity of fie! 
used. Junkers, H., Germany. Dated May 15th, 1912. 





No. 11,510/13.—Pressure gauges : relates to p gauges 
for use with.throttled conduit apparatus for measuring the flow 
of steam or other fluid. A simple or compound piston is en. 
ployed, subjected to the two pressures, and is rotated by a motur 
so as to lessen the friction in the cylinder or stuffing-boxe 
Steinle and Hartung (firm of), Germany. Dated May 25th, 191». 











LONDON ARMY TROOPS COMPANIES VOLUN. 
TEER ENGINEERS. 


Headquarters, Balderton-street, Oxford-street, W. 1. 
REGIMENTAL ORDERS. 
No. 46 by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Captain of the oe E. G. Fleming. 
Next for Duty.—Captain W. Hynam. 
Sunday, November 10th._-Commandant’s Parade, Waterloo 
Station, 9 a.m., for work at Esher. ‘‘ Demolitions.”” Drill 
order, greatcoats. Mid-day and tea rations to be carried. 
Monday, November 11th, to Saturday, Norember 16th.—Drills 
as usual, 
C. Hiears, 

Captain R.E., Adjutant, 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Norts-East Coast INstiTUTION OF ENGINEERS AND SuiP- 
BUILDERS.—Lecture Theatre, Literary and Philosophical 
Society, Newcastle-on-Tyne. Lecture, “‘ Electric Welding for 
Shipbuilding Purposes,” by Mr. W.8. Abell. 6.15 p.m. 
Paystcat Socrery or Lonpon.—Imperial of Science, 
Imperial Institute road, South Kensington. Papers: (1) 
** Low Voltage Ares in Metallic Vapours,” by Professor J. C. 
McLennan: (2) “ Relativity and Gravitation,” by Mr. W. 
Wilson; {3) ‘‘ A Demonstration of Experiments, illustrating 
Colour Blindness,” by Mr. Chas. R. Gibson. 5 p.m. 


SATURDAY, NOVEMBER 9ra. 


KeIcHitey AssooraTION OF ENGINEERS.—Assembly Room of 
the Cycling Club, Keighley. ‘ Pyrometers and other Instru- 
ments in Connection*with Heat Treatment,” by Mr. W. Bowen. 
6.30 p.m. “ 

MANCHESTER ASSOCIATION OF ENGINEERS.—Grand Hotel, 
Aytoun-street, Manchester. Paper, ‘‘ Workshop Measure- 
ments,” by Mr. W. F. Rhodes (Illustrated by Lantern Slides). 
6.30 p.m. 


MONDAY, NOVEMBER lirtu. 


Tue Surveyors’ Institvtion.—12, Great George-street, 
Westminster, 8.W. 1. Jubilee meeting. Paper, “‘ The Fifty 
Years’ History of the Institution,” by the President, Mr. John 
Hubert Oukley. 5 p.m. 


TUESDAY, NOVEMBER 12ru. 


Tue INSTITUTION OF HEATING AND VENTILATING ENGINEERS. 

—Caledonian Room, Holborn Restaurant. Discussion on the 
stion of Fuel E y. 3p.m. 

MANCHESTER GEOLOGICAL AND Mintno Socrety.—Queen’s 

Chambers, 5, John Dalton-street, Manchester. Presidental 

Address by Mr. A. J. A. Orchard. 4 p.m. 


- Tae Instrrution or Exectrica EnGingeers: ScorTrisH 
Section.—The Rooms, 207, Bath-street, Glasgow. In- 
augural Address by Mr. J. F. Nielson. 7.30 p.m. 


Junior INnstirvuTIon OF ENGINEERS: NortH - EasTERN 
Secrion.—Mining Institute, Neville-street, Newcastle-on-Tyne. 
Paper, “‘ The Design of High Speed Steam Turbines,” by Mr. 
M. Ward. 7.15 p.m. 





FRIDAY, NOVEMBER 15rx. 


Tue INsTITUTION OF MECHANICAL ENGINEERS.—lInstitution 


On each of four of the patents given below £18 and on each } of. Civil Engineers, Great George-street, Westminster, S.W. 1. 
us 4 Ae Discussion on paper read at the meeting on October 18th. 6 p.m. 


Tae Norru-East Coast INSTITUTION OF ENGINEERS AND 
and Philosophical 
reh in connec- 


TUESDAY, NOVEMBER 19rua. 
Tae Enornerrs’ Ciuvs.—Manchester. Debate on ‘ The 


Smoke Problem,” _ Opener, Mr. E. D. Simon. 


TUESDAY, NOVEMBER 26ru. 


InstrTuTION OF LocomoTIvE ENGINEERS: LEEDS CENTRE.— 


Philosophical Hall, Park-row, Leeds. Discussion night, opened 
by Mr. J. W. Kidd. Subject: “ Fire-box Stays.” 7 p.m. 








Royat Instirution.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 4th 
inst., his Grae the Duke of Northumberland in the chair. 
Special thanks were returned to Mr. R. Pearce for his donation of 
£100 to the Research Fund. It was announced by the secretary 
that the Christmas course of juvenile lectures would be delivered 
by Professor D’Arey Thompson, the subject being ‘“‘ The Fish 
ot the Sea,” . 





plotting a series of range curves, for elevated and depressed 
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ag Ministry, of Munitions. 


DEPARTMENT OF MECHANICAL 
ANSPORT. 


NICAL DRAUGHTSNEN REQUIRED with a 
id. practical knowledge of Engine, Chassis, and Gear-box 
fesin for Care, , Lorries, and Cate tne bt A 
m-¢ ven.—A y, giving details of experience, stating 
and Bry ‘eaued Mod ono rding copies of recent testi- 
ues tis, to the DIRECTOR OF MECHANICAL TRANS. 
s 1, ¢ Brn a ‘Sw. 1. No one on Goverament 
A 


we r 1 be engaged. 
Tyorset Count Council 
EDUCATION COM 
WEYMOUTH ENGIN EERING AND 
we TECHNICAL ge 
TER RE ED 
sear tO AM Siaies Waaeas (applied Mechanix 
[efrrerks epee esirable. Commencing salary up to 
ging Shey Me od by the Co and a rising toa 


MECHA 








County Offices, Dorchester. 335 a 





he National Boiler and General 
Ineurance Co., Ltd., St. woos Parsonage, Man- 
chester, REQUIRE additional ELECTRICAL INSP RS 
Must be practical electrical engineers, with experience of 
dynamo construction and repair, also ay wiring. Should 
have theoretical knowledge and be able to take limensions 
and make neat sketches of electrical appliances. Duties in- 
clude the examination of dynamos, motors, wiring, various 
rts of electrical installations, and "test ing of same. Salary, 


£168 per annum, plus war bonus £32. Applications from men 

eligible for military service are not invit a by letter 

ol, nave “Electrical Inspector,” giving , outline of 
" certificates and copies of testimon EDWARD 
@aIL cee Chief Engineer. 596 4 


BOILERS, PUMPS, &., FOR SALE. 


Borough of Portsmouth 


The WATERWORKS COMPANY have FOR SALE 


Ww 


nie Dns vONres or. = and 
ce in Undertake stan 








anted at Once, a Thcamaghy) y | [raughtsman Wanted for Per- 


MANNT: Staff of a dager oe: Com , used 
faci Rory build 














bm omega rane design, to t~ es tr - 
ORTABLE BOILERS (Loco. ead then an and pros 5 for the right, — and er plants.—Address, giving full particulars 
type, Ind 30 ih Pres actively, b R. Garrett and Sons, State axe, , experience, and salary 7 requese No n already on lence, vrogether with copies of Ronis ( (no os, the 
aad ONE 40 H.P. SEMI-PORTABL’ ow, type), by Davey- uy —Applicants Engineer” Of dy age, and salary req' 
Paxman tak Company, together with various Boiler Stores, pet appl No their nearest Eaploymens I , mention- Engineer fice. 
bt st emp ine hea pare wetein Diao ai eer” and number 328. 328 a hts Ww ted f U + 
ese boilers are ins the Vulcan jer Insurance Com- 
pany, whose latest reports state that no repairs are rea t ed, Ca: bl e Liv e Drau hts- [rug man - asa bak ses 
Bs Company has also FOR SALE TW EW ad an ak, & Government work by Cra nchester 
rthington self-contained SEMI- PLUNGER STEA MAN az STA pw nay pad Be pow have end district. —_—, invited _ — ra and 
PUM PS, with brass-fitted water-ends, — gross | capacitios resource and knowledge a eget Ba not — te am 
of 1500 Frllons and 500 gallons per minute , toa State age, eis a mm Cope ne salary, — cxperience 
head of 160ft.; and ONE E similar PUMP, also new, ‘with one on Government work —Apply your nearest 


gross capacity of 750 oeiene pee minute to a head of 
together with Delivery and Suction Piping, Foot-valves, 
Strainers, Spare Parts, Tools, Fittings, &c. 

For further particulars apply to HERBERT ASHLEY. 
M.Inst.C.E., Engineer and General Manager, the Borough 0! 
Portsmouth Waterworks Company, Portsmouth. 608 





’ A 

anted, a Smart Business Man, 
prefera bly by ~ acquainted with Motor Trade, to 

TAKE CHARGE of Sales Department of a London Engi- 

neering Firm.—Please write, stating full experience, &., to 

588, “‘ The Engineer” Office. 588 a 


ar) East London Area, | 3% 


WORKS MAN AGER, with ee knowledge of 

agin Ey of 

fraction Batteries. Must be practical, energie. and ar of er 
organiser. Applications must contain full particulars o 
jence and salary requi! Only aoe) cues men y need appt appl 

0 one at pert. J on vernment work or residing more than 
pes away will be engaged.—Address, 423, “ The —- 

A 











W anted, Experienced Engineer, 

to TAKE CHARGE of the Technical Management 
of important Screw Works in London. No one at present on 
pe tr work or resident more than 10 miles away =. be 





CONTKACTS, &o, 


(qreat Southern and Western 
RAM Ar ACT 1A 
CON 
The Directors of the Great Southern a mn Railway 
prepared to Receive TEN DERS ort the SUPPLY 
of the undermentioned STORES for twelve months to 3lst 
December, 1919, or part of thee period, 











No. of No. of 
form. orm. 
Acid, ape. 3p | Glass and China Sundries 278 
Baske . 10 | Hardware (Sundry) ... .. 17 
Bolts, Nits, and and Rivets. . 15 Ragtnes one for 
Brooms and Brus! 13 
Brass Fittings = | Indie “Rubber Goods..  : 9a 
Carriages 18 | Implements, Sundry 
Do. do. for Lamps 18. | Iron Tubes and Fittings. . 29 
Do. do. for Water .. 26, Iron and Steel Wire «. a 
Do. do forGas.. .. .. 26n| Leather . ja tee 
Banting. . ++ Ze} Linen Cees ue 
Canvasand Sacks |” 6 | Linoleum de ae 
Carriage daces : 7a | Locks and Keys.. .. .. 19 
Castings, Mall. Iron. SS SD eee 
Cement ree 
Cloth (Carr. and Nails whi es.t eel! pe See 
vat 7c | Oak Keys -. Ba 
Clothing, Oil 9n| Oak Trenails . bn 
Do. LR. proofed wei 82 Plumbago 41 
Coach Screws and Railway Fastenings (fron) 16 
Washers 15 | Railway Fastenings (Steel) léa 
MUON, cng ide. om Sku 2 | Rain Water Pipes and 
ees oa Gutters 25 
Cotton Waste .. .. .. 5a| Ropes, Eetue, and Flax.. 4 
Cracibles ide abou Sewer Pi Sg agi &e. 32 
Curled Hair .. | Shovels, Spade . Qla 
Drysalteries . Soft oe: 
—— and Glass Cloth, | Sponge Clot 
i Slgnal Wire Pallovs | eo 
Files ou Tool Steel. |: 20 | Screws and —? Pins .. 4 
Fire Bricksand Clay .. 33 | Tin Plates .. -. @ 
penny Requisites.. .. 42 | arenes Foley tae tee 
Sheets, Buckets, &e. 23 | Was 5a 
Sates, Stoves, and | on 
| 


Ww nverprot Clothing” 
Fenders 24 | Wick 
Grindstones ae | Wire, Fence, ‘and Signal Wa 
Glass, Sheet, -and Plate .. 27a! Wirewor - We 

Forms of Tender can be obtained on pay ment. of 6d. eth 
from the Company's Storekeeper, at the General Stores, Inchi- 
core, Dablin, to whom inquiries for information should be 
made direct. 

Patterns may be inspected at the same place on and after 
the 15th instant between the hours of 10 a.m. and 4 p.m. 
(except on Saturdays). 

The Tenders to be sent in endorsed “Tenders for Stores,” 
and addressed to the undersigned, so as to be with him before 
10 o'clock a.m. on Wednesday, the 27th November, 1918. 

The Directors will not consider any Tender except those 
furnished on the Company's forms, and do not bind them- 
selves to accept the lowest or any Tender. 


By order, 
(Signed) ROBERT CRAWFORD, 
Secretary. 
Kingteiien 7 Terminus, 


osiestee: 1918. 599 





> sore Northern Railway Com- 
PANY (IRELAND). 
it Northern Railway Comeany (Ireland) REQUIRE 
PR SERVICES of a WORKS MANAGER for their Loco- 
motive, Carriage and Wagon separates at Dundalk, to act 
under the Locomotive Enginee 
PI mney must have a Knowledge of — as applied 
propels ¢ of ae and rolling stock. 
aoe 50 per annum. 
Appl ications. abing age and giving particulars of ex; = 
ence, accompanied by copies of testimonials, shoul 
forwarded to the Secretary, under cover, mark <r Private.” m 
not later than the Wth November, 1918. 
By Order, 
T. MORRISON, Secretary. 


engaged. ddress, 629, ‘‘ The Engineer” Office. 
anted, for Engineering Works, 
by an old-established firm, an UP-TO-DATE RATE 
FIXER, who has had good experience with peta firms. 
aApPly stating & Bene, age and uired, to 640, 
The Engineer” O 640 a 





Wanted, Fully- qualified Civil 


5 to act as CHIEF ASSISTANT = 


Eniwiodes of office routine, designing ‘steel and brick struc- 
tures, foundations, &c.. No person at mt employed on 
Government work will be engaged —Apply to nearest Employ- 
ment Exchange, giving full.particulars as to experience, age, 
aad salary expected, quoting “The Engineer ‘and _—s 


A 





anted in Government Office, 
South-Eastern Counties, good CIVIL ENGINEER- 
ING DRAUGHTSMAN, experiensed in Surveying, Steel and 
General Building Construction. —Apply by letter, stating age, 
salary required, full particulars of experience, and enclosi 
copy of recent testimonials, to Box 821, Willing’s, 125, oH 
London, W.C. 2. 


Large Firm of Ingot Metal 


Manufacturers is Ant ghd to a ONE or TWO 
DISCHARGED OFFICER in TALLURGY and 
FOUNDRY PRACTICE with a m.. ~ their permanent 
employment as REPRESENTATIVES in this country - 
abroad.—Reply, stating where educated, and give fuli 

ticulars of previous experience (if, any) in ng 7 me 
Chemistry, or Metallurgy, to 490, ‘The Engineer ” Office. 





a 








our 
Employment “The Engineer” and No. 
A6166. 201 a 


Government work be engaged Applou sat == 9 opp rte 
their nearest Employmen saithe 
Engineer” and num 





Wanted, Chief Draughtsman for 


South Wales seaport. Must be experienced in Dock. 
Eee, and Railway work.—Address, 500, “The i" 


Wanted, Civil Engineering 


in Government - 
Must . be fully com 





Devonport. tent . to boone 
Buildings and a and have knowl of way and 
Ferro-concrete work. Ineligible for gen: Kew 78 service, 
and not po Sanya in G te, stati 





re —. full particulars. of. ex ls coat an 
ciclwing ren a mentale, to Box 613, Willing’s, 125, 
~ ne wed Cc. 2. 1524 





Wanted, Draughtsman, in. His 


own apare, nts, to Dae simple Marine, Pe Petrol, and 
Paraffin maee, * L, 6 to 9in. ee 
ance 


in 
M UFACTU RING CO., Grove-road, W: 


Werte Draughtsman, Me- 


Fn may sa and CONSTRUCTIONAL, able to 
General Engineering ng orees Fpaning, 
ngs. 


th machinery and buil 
ana 
A 


tangy eg 
? velock man.— Appi ppl, ENGIN R, Curtiss and 
Wea anted, ce cere With | ¢ 


ven on 
— N L 
althamsto' 





eo 





Explosives Works, fe-at-Hoo, Kent. 

ex) ones pone gang be and Electrical Basie 
ment. Wa vne’at at present on nt work or residi: ling 
more than 10 miles eres will bet eyed Write DRAUGH 


MAN, c.o. J. W. Vickers and Co., Ltd., 5, Nicholaslane, EC. 4. 


Wanted, | First- class | Draughts- 





ith Machine Tool experience preferred in 
medium and light weight Lathes (Mid Survey —Give par- 
ence and salary required-to 615, “ The Engi- 


neer”. Office. No one at present. op Government work or 
resident more than 10 miles away will be engaged. 615 4 


4 oe Immediately, Draughts- 


MEN ous of designing Jigs and Tools for high-class 
ngineering.—Apply, stating experience to your nearest 
Kimployment Exchange, quoting “The neer” and No, 
No persona already on Government work need apply. 


Wat Thorough roughly a capable 


oy DRAOUG 
salary ——— 


on office. Reply, stating age, 
sires tna nes tomy Soper 
“The Engineer” Office. 

(japable Draughtsman Required, 


with good knowledge of Cement Machinery. — Reply, 
E and CO., Ltd., — ™m 








ee 283, 
249 a 





stating salary required, to KAYE 





—r2 ughtsman Wanted with Ex- 


mens NCE of. 4 Bancings, and Forgi also Dies, 

&c., relative to same, by large firm of Engineers in Midlands. 
Good wa genes Sp for a en man. No one employes on 
Government wor! engaged. — Apply to your nearest 
a lees en - 





PDraughtsm en Ps gag for 
= 1 ngage + eee fear —— BP gpm y of 
oxpurienes to Box 792, Willing’s 1 8, 125, Sanna London, London, Wc 2. 


htsmen Wanted. High- 


class ie Manufacturers have VA! 
CIES for SENIOR ond MTUNIOR DRAUGHTSMEN, with 
in Engine and Chassis 


ieee 


on en 
— Exehange, mentioning ** The 


N 

Drug! htsmen.— Wanted rae 
ap Sh Genera] ASSISTANT rege wl 

experienced a Design of nS a _ 

Piant route. preferred. 7 Be. 


experience, aang req 

ees on work will be te your 
Employment Exchange, men ie Engineer” and 
number 597. 587 « 


Dt228 “Wanted, 


capa DRAUGHTSMEN, erably -with 
experiences in in Iron Steel . Wi 


age, ex mereenes, ae foo semen to INTRRN ATIONA 


Kingsway, London, Re 


P1994 
nginear’ s Draughtsmen.— 
Several . en age pea Di —_ 

corte’ pay o sal Good o) 
permanent ee are offered to young men 
silts. 


No y on Government work on en- 
age, experience, and salary req 
Engineer” 








No 
—A 
+ 





htsmen. — 








Apply you — nearest Sant aa Exchange, es 
and No .A637¢. 576 a 





E«pez enced Dra oe ee an 

NTED for General —_— orks, We 

in Grinding, Crushi and eifan achinery ; 

ase — Best ening ng Machin and Sule to copuraian, ney smal 
om ter, ence, a 

cayubed to My UaRISTY and NORRIS, Chelmsford. $96 17 


pe class Draughtsman - Re- 


4 accustomed to = or Semi-Diesel oe, 
Pio hee ng Posen ner oa © one 











Works, Rugby. A — Seen ee wor your Appl 3. stating age, 
ase-Hardener.— Expert hief D dD hts Pp cee a requireds ts your —s <i “Ee 
WANTED. Used to Carbon und High-speed Steels, ief Designerand Draughtsmen 
Hobs, Cutters , also Heat Treatment of Bieel. Must have WIRED for Agricultural Engineering work ; expe- ood D htsman 
both eee and practical knowl No pone Sand rience on —_ og oil Lange 9 Po machines an ExrEniENce 
on Government will be es sat apctaery — age, to your CE a an gr 
experience and salary required, to the et Em ~~f. at sey = splorment Schange, me cae phe oa “The Engineer” INTERCHANGEABLE NE ——— Sa 
Exchang tiont «the En er 85. and No. ‘AG: © person dy on Government work will y —ae8 ork will ibm aa 
engaged. 529 Applicants must app’ Ayo thelr nearet im Brnplorment ‘xchange 








Exgineer of Methods, for Plan 
NG DEPARTMENT, REQUIRED immediately by 
Controlled Establishment in London area ; 2000 employees, for 
small and accurate repetition parte of | Electrical 1 oo 


Electrical knowledge 

mechanics and be Mble to o oer a seuinn- be hne tery 

Preference given to one with momribaan ot of plece-rates oR 
ot eet y- ° 


sewage aving held a similar position need 
oka the 
39a 





person already e' on tgpenygran work 
Sper. stating fully, experience, age, a 

your nearest Employment Exchange, 
Engineer” and No. A6255. 


Designer Wanted for Motor 


tory. Thoroughly capable man for the Desi; 
of Petrol-driven Heavy Commercial Motor Chassis, suitable for 
load. ing and public-service work. State age, full details 
of experience, salary, and when free.—Apply your nearest 
Employment Exchange, mentioning “The ineer” and 
No. = A0358. © person engaged on Government — need 
apply. 





Head Draughtsman Wanted 


for Machine Tool Works. Preference will be given 
> in Jig Design. Permanent situation to a 
© person already employed oe Government 


to a man well u 
suitable man. 





work will be be engaged. st Applicante mi must apply to their nearest 
Employment «Phe a 
number 477. 472 a 





575 a 

Drax htsman, Mechanical, 
WANTED, thoroughly used to details of Lift and Crane 

Construction. —Address, 625, “ The Engineer” Office. 625 4 


M echanical Draught sman 


Peri BRAM LYLE ting of soke, mee Pl Praistow 





Engineer, with First-class Me- 
CHANICAL and Electrical Training, WANTED for 
bay my 7 a Contracts by large Electrical’ Manufacturing 

in Midlands. No person already on Government work hehe 


Prxg htsman Required for In- 
ae AL a Tey ork, about 30 miles from 
London. Appili Pooien shoul age, experience, and 





on “engaged. —Apply, giving experience, salary 
when can commence, to your nearest Employment Exchange, | * 


acbenay meinek on Government Wor! 
will be ail be engaged. — Apply a at od ree or aes Ex- 
A 








quoting “‘ The Engineer” and No 
Thor- 


Mechanical Engineer, 
OUGHLY experienced in eee henner The 
opportunity is exceptional fora 
Preference will be given to one with ietaee.  Raaeneee. 
Applications without full particulars will not be considered. 
—Address, 594, “The Engineer” Office. 504 a 


anted, Works: Manager, with 

Chemical knowledge, for White Metal Found: 
Write, stating full: particulars of ee iowiedge, 
———, and salary required. to 579, ama a 














Secretary's Office, 
Amiens-street Terminus, Required tor an Important Pro- 
Dublin, 12th November, 1918. 584 INCIAL Gas Company, an experienced and fully 
Seowieage of tae TONAL BNO! seed Coal Hain 
Co oration of Banbury. EO be Plant. Salary a ropriate to ualifications. ea weiee, oving fal 
ENDER, HORIZONTAL CONDENSING | Pétticulars, to 486, “The Engineer ” Office. 


SINGLE-CYLINDER. PUMPING ENGINE, made in 1867 Tpy 
R. J. and J upe, Worsley Mesne Ironworks, Wigan 
stroke, driving two lift pumps, with - 
Ppamps. As now stan ing, and lately in occasional use in the 
Corporation Yard, where it may be viewed on application to 
the Acting Borough la 
Forms of Bagg ged — be ome on a to the TOWN 
cL ER turned mvelope, marked 
Tender p Engine,” not later than the 14th December, Fw 


Pontypridd ai and Rhondda Joint 


AR 
30in. STREL, TUBES FO OR SALE. 

TO WATERWORKS Po hae ge CONTRACTORS, &c. 
The. Board invite OFFERS for. the PURCHASE of 146 
yards ‘of 30in. FLANGED STEEL TUBES, 7/lé6in. thick, in 
lengths,. complete with Rings and Bolts ; STEEL 
BASE P and 4 angle iron . Holding * Down Straps, 
Scautkes with 11 cast iron Split Puddle Rings, to fit 30in. pipes. 
for further particulars, apply to the Superintendent, 

Waterworks ye mete ‘OMmee, Pontypridd. 
Offers to be addressed to the esi 
W. P. NICHOLAS, 

Clerk of the Board. 


umps, injeetor, ana a 





Water Board Offices, 
Pontypridd, 


Ravensber, 1918. 487 








Rewured, in London, Assistant 
SALES An AGES: of Commercial Vehicle rev 
facturers. Applicants must of 





[)raughtsman Raguised Immedi- 
ATELY, London, with good Chemical Engineering 
experience. Special ity, _—__ Evaporating, Drying, &c. 
State fullest particulars.—Address, 583, “ The Engineer _— 


[raughtsman Wanted b 


NG FIRM OF AGRICULTURAL EN EERS. An 
energetic and — man not now employed on on Govern- 
ment work would be suitable for the position, which will be 

and for the right Sime —Applications 

wil’ be treated confidentially, and must be addressed to the 
nearest Employment Exchange, Stating age, experience, and 
-_ required, and mentioning “‘ The Engineer ” and — 
A 


Praughtsman Wanted by Rail- 


pany in London, with recall’ f of Electric 
rred. State age and ee 











refe: 
neer ” Office. 


[Praug ghtsman Wanted, Experi- 


ENCED in the design of Agricuivural Machinery. 


Signal Interlocki 
Address, 435, The 








good address and education. About 50 years of age.—Address, | Applicants are req to state experience and sal: ex- 

Soting Ser age, and salary required, eo 631. “The No one at present on Government work will: be 

Engineer” Office. 631 a en; eriening 2 ye to _your. nearest rs 
” and number 461. la 





Sales Manager Required by 


emanating Firm. Engineering ana essential, 

and experience oe railway work preferable.—Write, with full 

iculars ana experience, - W. &., c/o J. W. Vickers and Co. bi 
td.,5, Nicholas-lane, E.C. 4. 593 a 


Small Tools (British and Ameri- 


CAN).—SALES ASSISTANT her ge ed by» London 
Teapos torn faa Dealers. Mention expertanee, 
if ineligible.—Address, 617, ‘**The kngineer” 


Wanted, a Really First. class 


MECHANICAL Rp 
knowledge of any kind of Furnace work age, 
experience, and salary required. a your nearest Employ- 
ment Exchange, mentioning ‘‘The Engineer” and No. A 
No person already employed on Government work will be 
enga,ed. £08 a 





age, salary, and 
ice. 617. A 











ughtsman Wanted .for Trac- 


a Motors and Equipments, Generators and Tur- 
bines, for works in the North. Write a stating experience, 
pod required, and age. — Address, , “The Engineer ” 
ice. 


ughtsman Wanted in London 


with experience of small Electrical Works 
to Design Jigs and Tools. State age, experi- 





p patents Al 
ce and salary No one already on Government 
or resident more than 10 roa away will este. aa 
Addeeen, 616, “ The Ei Engineer ” 0 a 





[raugh tsman for Press Tool 
a ae —— ba capable man 
Address, 548, Dgineer ’ 

a4 


immediately at 
Office. 


The 





w harf, Victoria A bocks, E 


Shi ip D raughtsman. — Leading 


Must have first-class experience g 
Passenger Steamer en None other prin go State age, 
expereate: ~ req and fi copies of testi- 
monials.—Aj PPly, to ees nearest Employment . 
mentioning “The gineer’ and _ A6339, sh 
already on Sccateacant work will be e: 








lool Designers (First- 
CLASS J1G and TOOL) W. for 
Accurate Work. West don area. 

position offered to suitable men of 5; ability. 

Good opportunities for Caytoncd Liberal 


terms. No one already on ‘Government 
work or residing more yehan 10 miles away need 
apply.—Write, with full particulars, x 649, 
Pe _— Advertising Agency, 1, Snow. bill 





“Wanted,” ‘The En 


May 8th, baa) ten ae of} 
Address, P1000, “The E 


ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 


are obtainable through 


WHEATLEY KIRK, PRICE & CO, 
4%, Watling-street, LONDON, E.C. 4; 
Albert-square, Manchester ; 

26, Ccllingwood-street, Neweastle-on-Tyne. 


nee ’ Dated 


wed, plus 22. postage.— 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &x.. 
Paes IL, It., IV., XCIV. 


Numerical Index te 
Paes XCIIL 














——_ 


I['racer.— Lady, J unior, Required 
“ood 





in London Office or ‘Mechanteal 
experience, and salary required. Must be Cvhandeh 


opening fer capable Juuior. No one at t employed 
oa ee ow work or resident mofe than 10 miles away will 
“The ineer ™ P220 a 
Wantea Machine Shop i Super- 
Se, in South of 
pene = ty a 


of commercial vehicl 
aoeert 3 ae  glerent cha change, 
Bopemeking. —Wanted, Works 


me thoroughly ee sy the Making of 
nd ment of Men. State full 

No person alteady 
ed.—Applicants 
xchange, mentee 





and Ma 
So upon ~ 9h 9, work will be en; 


must apply to their ni ment 
ing “ The Engineer” and woe ene 


Fee Shatts.—Foreman Re- 

Nd bh for Manufacture of Small a Shafts ; 
a of Mt getting maximum -A 

Smith's. Pablici y 


since sictng . x , to Box, 
Great Ee fertlantccreee, London, W, 1. 638 a 


Press 3 Shop Foreman Wanted, 


pe experianced in very fine work, such 8 
Good ry and first-elnss 








Wate a wand, t “ tatil 

ate hye , experience, 
O'bor AX, Sanit ’s Publier vient S Service, 185, Great Portiand- 
street, London, W. 1. 





1 Room La ag ee 

ASSISTA a a WOR Ne ae | Pa 
GHANGE; over stall Ji 

fixt gauges, on eehinet tool Feat va good = ond 


THE ENGINEER 


POST-WAR ? Wngine pew 


Conanetsial “(With 
= a ra pol fs oa 
oat to 4 GEN ay 
o acae ft and | i 
+ (3) Movor Gar Accesstriés, 
Sxiplice irae 8 a speciality). rat rg as on The 





Egvees Age 40, Practical in 
all branehes of the trade and aaewrgel | eee 


perience, ering 220 hand 
Py employing — 
POSITION the rani, consider 
appointment. Address, Us rx “The neer "Site "Wi * 
ngineer, AMILEE,,  with| Siesets 
ExoiNgnk or or ial homies, DESIRES SITUATION as 
"GnewiGALe Wan” Hottaouh ad Gs, Ra ettinag Laps, 
Glasgow. 8 
Fagineer' s Traveller Salesman, 
among user a oe piers ogy rt 
good Firm immediatel "he Eugigeer™ 4 
B 


— Highest evedentiall.—Ai 











Reinforced Concrete Engineer 


DESIGNS aiid ESTIMATES rag all kinds 
of ool P246, “ The Engineer” Office. P26 » 


esident Engineer (39), Em-|* 
YED on Government work, will shortly be 
ce in chase oh, construc! — 


otf ‘of wi | teen. H 
The Engineer” Office 


Si Works Manager Remans 
li, ag is | 20 years’ acid and basic experience, 
‘sections, and forge. — Add Teg, o%, 


Seo, Works and General 


eeaylne, with very ed septic baper ein 
4 
mass pete wl nethous and otiaa epee an 


ead ae fo ee” Post War Cat, pom mar hye 4 
ry 


Fe gl pa Aen 
Ttanee nee ae ae 


Fieebal manageas 
roe ng, een cee 























Epgineer, with Civil and Struc- 


RAL oe ony on y 
reinforced conerete an POINT iP qualifieatious, 
DESIRES Prosresive “Apron N with’ Contractors, 

Pitt, atiager.— Address, P2652, 
“Phe Engineer * Oftce. D P252 B 





Epgineer with General and 
Training in, Goons ond 





an.—Address, P2i2,“ The Engin 
Winding Foreman Required 
used to Small Work. Must be able to turn out Repe- 
tition Work on Arrbature and age — tyne in lange 
os at the aps cost. ena e and experi- 
x A. ao fiat io weston | Poe 








posing. 2 — 
charge of outside erection Land 204 Best 

present manages London and Sout of Ergland I distinct f tor 
well-known Engineering Firm, DESIRES CHANGE, ati 
WOULD LIKE To HEAR trom any firm who is RE- 
== REPRESENTATION in 


joned. 
L acquainted sieR ae See oh bmerchaa Firms, also 
Bi oa | 








anted, Experienced Steel 

MOUL —s Wotking Foreman for Stéel 

upto about 4cwt. Experience in melting steel not essential. 

Post-war work ; Midland @istrict. First-class wages ; perma- 
position. al iy, staring éxperience and when at Bhertr. 

to your néarest ployment Exchange, mentionimg “The 

iT” and $80. Ne one at present on Gevernment 
work will be engaged. 680 4 





Engineer, w with Good Expe 
AGENCIES in tw after the war. 

Good experience +t" machine tools and all 

agricultural, textile atid Steam, gas and ot! eugine expe- 

rignee. Good edycation and address 

Only first-class linés wan’ 

Address, P2859, * The Enginest * Office, P 258 a 








acksmith. — Assistant Fore- 
MAS LACKSMITH REQUIRED for General 
maarieg = ae a employed = ae A work. Ao 
steam drop hammers pref. 
fall eae “y past ey apne amo 
No one already on Government w 


your Rearest Kny jorment Exchange, seantionl me tie 
“and No. A 


a Excavator O sdebhin 


WANTED for work in Northern peers, 


ee am ogee salary 
need @: 





fat wey ae wages &e., 
bie uk ee co J. W. vishew ana Oa. Ed, 3, Nicholas 





prs Tool Maker.—Permanent 
any ya capable + ~—heeremaemend at pew. 


pana De 
Woe by a 4 Steel and 


OSTS ACCOUNTANT. 
dress, sing 
, and a to P2350, “ The tagioeer’ 


Wass, East ; London Area, 


* PS vat ye CLERK. bly with ex 
— ~—--A detailed “Costi —-_ ge: ot oat tag 
e 
mrust contain full n> 


No one at present on Geverparent § on or x residing Tears —~4 
19 soe stay Will bé engaged. — he Kimgipeer 


W anted, Purchasing Clerk, |& 
Patines Work ave xpericuce I —— 

tions mrust contain 

full fall particer oe experience o salary required. East 

No Wile eTteay wit wnat or 

o Rnginoer” ~ was 


rs aes aa Cost Clerks Re- 


ravrng-obes 2 = Poll —_ Must have bad Shop and 
on Gevernment 
be etgased A Apply iy to your est rf 
fall particu 
quoting) "The Ragineer and No Aches. ‘aa 


fice Staff Vacancies Occur for 


INVOICE, ENTERING, ASSISTANT and 

gUsion GieRKs man Aeroplane Faetery, London distriet. 
ice shown te discharged soldiers and sailors. No ope 
ainentin Government work or resident more than 10 miles 
— wifl be emgaged.—Reply, stating ae = a ot 




















Ext -Lieut. (24), Tank Corps, 
RES POSITION im CON: ENGINEERING 
‘erably oy bee offered and facilities 
‘or Sxgning studies. Would low salaty to com 
pre-war experience with London _ frm “y “design 
aia reapervision of contracts.—Address, P229, ** Tne 
s 


Eien, 30, B.Se., Workshop 





Patient Bre] Technical pprvprtencesé 
fsttiox on. estimater, DES1 “SIMILA 
ress, P258, “The Engineer ” Office. P 258 w 








Engineer (30), Discharged R.N. 
ayer tod Kuowleage of sink marie At steouacat 


e 
peices seesnoeeciecaan ae 





ig gt ering 


Frat Eeving. ou © pnpottane ‘contents 
FOR ‘aPPul MENT to ap eh SS in England, or 
will return te Sonth Africa as Representatrve of large Manu- 


ar Coneern. Fal iculars pplication.—Address, 
Pas?, “ The Engineer shoe as “ P27 & 


Generel or Works ee 
A ENGINERE (Mech. and Elec acetic in 


forks is OPEN to ite ane sot PRO. 
GHESSIVE FIRM regarding 


Sonam pm ~ 
ares shies: oe ee eee pe 


entleman, at Pr Present Holding 
Works, sith whom be been fi oe te ae bene, dine 
six years io well seen Be posh nalveve Laboratory, DESTAIS 


of responsibility, for 








Any fron or Steel Works 


which bis chemical ahd m urgical knowledge would 
qualify him, would be considered. 


Address, 218, “ The Engineer” Office. P28 2 
[talian Market.—Engineer, with| 7. 


first-class knowledge Italian Market, ae undertake 
t of Italian Export Sale 





: Pg ey Mani agree Department 
or ton leading ig! ‘erences.— 638, 
P192, * The 7 a ” Ofice. fies 





geodesic required, to 
‘877 & 


Progress Clerks Wanted. Must 


ae ge s rooding drawings and accustumed to esti- 
already engagéd on eppty Welw work or 

ren ane to tet les a ee Limited, Eugiocers Mane 
mi in 4 
ety Fitts king, on rk0 a “4 


ago -‘lypist, Both K'rench 


foe. a Sagiish ae WANTED by Engineeri 
is Preterably to be conversant with be‘ 
m, ros: = 
beer #1, Judd’s, #7, s, #7, Oreshimn street, E. hed Ayes. 


Wanted, Sahin as Works 


MANAGER by energetic and capable MAN, age 45, 

who for the last 8 years held position of assistant works 

manager with one of the leading firms of mechanical engineers 

in in thing Gooa experience of genera! engineering and 

moderna machine shop production. 1 horo works organisa- 

tion and control. disciplinarian.—A P166, “The 
Engineer” Office. P16 B 


M.1. Mech. E. (37), at Liberty | 2 


to ACCEPT RESPONSIBLE POST as ENGINELR 
. CHIEF DRAUGHYTSMAN of Works or Factory. 21 years’ 














experience in Works and Drawing Office, in Power, — 
Conveying, Structural Work, Chemicai Machinery, and 
General Engineering of Facuories. —Address, =, “The 
Engineer ” Office. 172 » 





or Sale, Good Second-hand 


MOTOR-DRIVEN REELING and STRAIGHTENING 
MACHINE, takes in 6m. diameter in tabes.~_ANDREW 
BAXTER, Coatbridge. 596 @ 


Belgian Commercial Agent,Good 
experience. and in aoe with the most important 
ponerse urers and contractor firms in Belgium, wishes 
wo COMME SIC NTE with BRITISH FIRMs, in view of 
Per ENT ATION in Belgium after the war. — Address, 
P2205, x Engineer’, Office. P2235 B 


Belgian M.1.E.and E. E., Return- 
G to Belgium, exellent references, WISHES TO 
ACI AS AGENT or Representative for British and American 
ml on the Continent.—Address, $264, ‘he ——" 


” 


Boy er of One of the Largest 

= i hee yawn A DMSIEES RE-ENGAGESENT 
y shortly. nogioeering, di id other classe: 

titel. — Addrese, P24,“ Phe Kugineer” Uttice. Pass 














ivil Engineer (26) Wants Post. 

Competent Surveyor and Draughtsman. Certifs. Civil 

and Mech. Eng. Experienced in railway, constructional and 

core ny work: Good education and appearance. Intelligent 

and good manager. Permangpey preferred.—Address, ‘f 
“The Engineer” Office. P256 B 








Labour Officer, with 3% Years’ 

experience, row = of yf pent toa gp need — 
vi 

20,000. werk ad at nnd tomate: WMV. ARMY. 

= 's. V., and discharge of 


and military 
i works required where tact 


References on reqnet.— sare 
Manager.— Chief Desi ny SS Ex-|% 


Marine Oil E ESIRES post. 
of reliable en; 


office Aa Position in 
and fantasies 3 roa is requi 





PE. 
Could institnte _Gesign and mapetace 
Address, P224, ‘ The Engineer” 


Ms of Practical Enginecring, 
a and Commercial eae 
t Home and Abroad). FREE to KE cr NEw 
RESPONSIBALIIIESTANCA Y next.—Address, P185, “‘ The 
Engineer” Office. ee 


re Engineer, Hi 


ee previously held sat ls Lepr 
firm in the North. 


at home or abroad. oy! age en teetatee, and holding the 
highest credentials. Wide range of ¢ Of Seb, engtncer also com- 
mercial experience. At liberty row. ” Office. 

P250 6 


Mechanical Engineer, yah 


Disengaged, fully conversant. 
shop 7 vg hy and. fn oitee routine, ig Obey > E AGEM EME T. 


ress, P262, “The Engineer” 














echanical Engineer, 14 Years’ 

Good marking homage of Plant “9 
DESIRES POST. Address, P2165, “ Th 4 
B 


Portland Cement.—Works 
MANAGER WANTS RESPONSIBLE POSITION, 
proferediy with part erecting new Works or modernts} old 


ene. Wide 
237, “ The Engineer ” Office. B 








tee success.—Add 
otks Engineer, Mechanical 


ent running of plant is Pe. 
Competsn 8, &e: ; experiénved. in 
the luy-out, erection and s 


pooutnaite “and electrical ee A Wik 
Capable) 


soniye J or AS- 
Midlands 





(thief, D Drau a 


re gg mae 
SISTANT WORKS M 
— rict preferred. Varied experinen. Construction, 
gi vehicle motor 
cars ; | tevtric | Lage plant design, and tay-outs; techrical, 


; patents. Address 225, 
PPue Bapineer™ Oilos ” P25 w 


Draughtsman, Engineer, Seeks 


EMENT. 15 years in design, cara and e 
lies, ¢ ose, scostructional and siectrieal wok, 4s bas ave tant 
mahagemen 


Stic. 
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Fuller, Horsey'& Uo.'s Advertisement, 


Continued from Page xciv. 


ua Kent, on Brick 
t, of oh count Of the premises eed, 


i orséy, Sons and C 

rsey asse]] 
THUR Ls Ley poy Sage y mhy “oe 
” BRICKMAKING PLANT AND 





precise! 


ai sabia MACHINERY, 
it ie by Fawcett, po’ 
ind 
od we steel- homed 4 iy brick rege, vind dae vat 
Weaters, with Stin. pans; tramways and snl Tails, sible 
plates, arowding bar barrows, kiln er 100 1... P. Corlias srose® 
engine, small horizontal etlgines, two. gas en, amen 


Who Aa a ag 
D 's our s# 
tnt up to 2 gong 6 AB core acto tg 
wi ga) ng, gearin 
quent eee Rearing, and bol large 


tated coinage 

er 

au 

e3 st ae Sirad Ghee 

Old, J MP Messrs. F 

| Bis bad po ee, aud ae it 

inser To hed SOLD by TEN DER, 
Gono, tn ess and Assets 1et.u 4 Current Ga 

Stands Becca: ‘amb and Co,, Road Traction and Agr. 

Fuller, , Horsey, Sons and Cacsell 

he es 


and Machine Sp taumers. te 
ptr. who i 
invilé TENDERS for the PURCHASE, fn oe re Jot, at ae 


FREEHOLD ENGINEERING WORKS 
situate fh the main thoroughfate and known as Station Hill, 





Se, with substantial buildings thereon, equipped 
MODERN FIXED PLANT and MACHINERY, 
The whole of the stock, stores, work in progress, loose 


plant, tools, utensils, and patterns, and also the 
GOOPWILL of the OLD-ESTABLISHED 
BUSINESS 
will be included in the purchase, there being no obligation on 
the buyer to take anything at a valuation. 
Tenders, wh must be on the form contained in the 
— of sale, should be delivered at the Auctioneers’ 


meee HCRSDAY, December 5th, 1918. 

The works thay be view wed by orders onl to be obtained of the 
Auct lopenme, and particulars with conditions x sale had of 
H. G. IVENS, iat Soli peitors at b-street, Kidderminster ; 

or of Mesars. « a5 LY and Co., Mechanieal 
Sactinneeis ent hen a Billiter-aquars, Lonion, EC.3 
1 1 





Draving. Page Gem Day Expert 


SPARE ee i Ban 


Tools, Patent work, IMdminatin Eophare 
Wet. nod. —State your wants to H., & mberey avenue, 
Seven Kings, Essex. 





E sperienced Lady Tracer Re- 


QUIRES POST Seiten, P2350 pone Naval gual “4 posting 


expérience.—Adiress, The Engineer” 


ady Tracer Desires Position 1 in 
ENGINEERING or AIRCRAFT WO Ks Spears 


perience.—Address, P2351, ‘The Engineer” 
oundries.—Foreman M anager 








Lag rea a. Rainy in brass, whe with | gad 
ganaties, = d repetition; able ont new 
odern machine methods.—Ad Maes Ditiete, it 





ocomotives. — Foreman Boiler- 
oft is open to tale! Shh for Papa lnwme ge ~ Hd 
i Hans above. ‘Held to consider offers 


pend Rdareen: Post be ad trantaghonat eee. —— or 
erienced Millwright 


Ex (Mechanic), (23), DESIRES POSITION at home or 
abroad immediately after the war. Capable of taking entire 
eharge of all new outside work. adr dress, “The 
Engineer” Office. 





To_be ay by TENDER,.—A prosperons ENGINE 
CON N, N, in the West of England —Mesars ERING 


Faller, Horsey, Sons and Cassel] 
are instracted ue ee ¢ Proprietors, who are retiring from 
Btisiiéss, to invite TENDERS for the PURCHASE, in one let, 
as a Going Concern, of the 
USINESS and ASSETS 

cept book debts), of an old-established 
“ENGINEERING WORKS ona F OUNDRY 

tmpo: w f 
i T fesheld, withy gubstas tial ‘Saildines” , - he ata 


MODERN PLANT. and MACHINERY, 
and the stock, stores, a1 progress, as also the 
GOODWILL “a the BUSINESS, 
Segether with 5 the valuable collection of patterns and drawings, 
ul 


n 
“Petsiers must be in the formi contained in the particulars of 
should be delivered under sea! at the offices of Messra, 

Fallon TOE and Co,, not later than Four p.in. on 

URSDAY, December, 10th, 1918. 

BE with plans and conditions of sale, are in coutie 
ot pooper: and w = may be obtained (price Ss. per 
Giitersadare FULLER” a SONS and CASSEL i ll, 


» BB. 








Engineering Works for Sale, as 
a GOING CONCERN, First-class Connection in good 
paviog _~ Re from war work ; large post- War orders on 
reehold Property, Modern Plant, close to railway, 
Sboat sc onlles from London.—Address, 586, “The Engineer” 
Office. 586 1 





Firm of Engineers in 
Ax ot Oren te cee TOUTE et Geet 


@ourse t6 include both Works and 
Address, 10, “‘ The Engineer” 10s 


Firm of Engineers, at Present 

manufactoring mun yet in large quantities, and before 
je line of machine: 

eee the SER ‘of a oa GENTLEMAN. with about 

and coutinue this lime. Either an B. peed 

rience lerted. 


commercial expe 
aie or partnership or Other arrangement.— Address, en” - a 


Engineer — Office. 
men uired for my 


gency 
Home and for et ta TOOLS, FIT- 
Bankers’ ces, if = 


Wine, WA ares, Sw. vikers and Oo Tt, 8. Nicholas. 
37 


A Russian Engineer, Leaving this 

amen is OPEN to REPRESENT British age in 
Russia, preferabl + 4 Siberia.—Write, ENGINEER, 54, 
Oxford-street, W 


flicer, Engineer, Wide Com- 
MERCIAL and oe arcane to = Great Britain, and 
well-known in pen a CE or two 
Exclusive AG CLES Hs Et! a Jebapneaborg, on 











» New 
P2635 » 











ving the Service.— ‘The eugineer = 
D 
Part Time ents Wanted 
(Aircraft) to VISIT OL, ‘8 in following districts :— 
DOBLI 
Ney, 
EDINBURGH, 
MANCHESTER, 
bp Pee Re 
LEICESTER, 
BIRMINGHAM 
NOTTINGHAM 
gourd iy, 
LONDON, 
REWE, 
LINCOLN. 
aa on commission basis.—Address, 623, “* The es 
l'o Machine Tool Makers, 


ENGINEERS, &c.—An old-established and well-known 
Engineering Firm, with branches and showrooms abroad and 
in the Colonies, IS DESIROUS TO REPRESENT first-class 
Makers of Mechine and Small Tools, | Allied See as 
AGENTS.—Firms 6pen to entertain such agency 

will please communicate in first mstance with he * The 
Engineer ” Office. 610 p 


ell-known British Firm of 
Engineers, established in Paris for many years and 

having first-class connéction in Enginee ts) ities, are 
with British 





GIUM urers 
AGENCY tor. FRANCE, BELGIUM, and wk 
COLONIES, Amongst other ry ea tor 


Ly ae erating; Machinery and Marin: a vee Inte ae 
tion Engines, Laundrv be gs (ny Anti-friction Metals. 
—Address, 587, “The Engineer 687 p 





Pos- War Trade. — Advertiser 
maowilaes et hes oot ae foreman, 16 se 
versant ~ ohn latest practice, where sore 
= are called . G., W, Barghili-road, 


actical eager (35), amuith| As 


MENT ss TRAVELLER *B NTati ve (home or 
abroad) for wns irm. ergetic and up to date. 
Highest references.—Ad: , P226, “The Engineer < 











EagineeringSpecialClasses( Post) 


arine and Aero- inés, Aneradaing | Current, Wiréléss 
Cor SRINGTONS, oor Prac. Maths., and Cai- 
culus, aa ENGTONS, 264, xford-road, Manchester. 


E,, Inst. Mech. K. 
eas nee 








rel 


successes di on twelve Courses 
Shaeeeel shee : = ice ew 





actory Site.—Freehold Fac- 
st aga 8 = within 7 miles of Londen Bridge). Unie 
ition. acres, With over 800ft. river frontage. 

} ae bavigabte below bridges (no dues). Approached 

nd With raflway facilities available, Sewer 
pe Hany py Gas and electricity. In neighbourhood 
where labour is easily obtainable. Ample honsin; a 
ation in the district. Price £850 per acre,—GK. Bank 

jutidings, Woodrange-toad, E. 7. Nae 1 





anted to Purchase, with Im- 

ATE Possession, if possible, a FREEHOLD 
ENGINEERING. WO woolen grpret ye modern hearty 
Machine not n 10 ac if possible, fo 
pi a FREEHOLD E ENGINEERIN ‘G 


WORKS, equip with light Machine T. Area not less 
than 20 acres. Mi gins | by i preferred.—Particulars, which 
ith ti rictest confidence, to be sent to 


treated 
FULLER. HORSEY ea oO, Mechanicai Auctioneers and 
Valuers, 11, Billiter-square, B.C 3. OOS 1 


Ceeietepeie ly Welded or 


by my meal os, Rings, 


Wire Hope or or a Rof Repetition en Retin ork and 
oa § plain or ned. feito quality; prompt de 


ltveries Sie habits os 
STRINGERS (Cradley Heath), Ltd. Cradley Heath, ma 











nstructional Steel Work 
ically desi i prepared or advice 
to Government req pai for new Patent 





ens, without ladders or derricks. —JOHN 
and! 00,, Consulting Consteuctional Engineers, 214, 
te, EG 6.2. P22; ° 





gineering Firm, with First- 
EN TO UND#RTAKE ANY CLA8Ss 
OF METAL WORK, Stee) or Brass, or Manufactures for 
“after the war,” including precision work. Specialists “ 
Brazing and Brass work. — ENGINEER, 27, Noel-stree 
Wardour-street, W. P2435 1 


E ineering Firm with Well- 


QUIPPED Por is Open to Consider POST-WAR 
MANUFACTURE of Speciatities for Patentees or others. 
The firm nas also a large selling organisation.—Box 362, c.o! 
J.G. King atid Son, 10, bolt-court, Fleet-street, London, be. 4 


Engineering. —Wanted for Cash 


(Whole or in Part), a Large, General, Established CON- 

CERS, not founded for war purposes. Every confidence 

bserved. Princtpals or Soli Bors oor .—-Fullest perueoke 

to ELAD, ¢/o,, Messts, FOU LGER, ROBINSON, and MILLER 
Sottchiors, 1, — Temple, E. 242 1 


pecialisin in Milling 


‘irm 

irm 
I Cutters, Ss inte to ACCEPT ORDERS for = 
in quantit, ‘Quotations 0 on receipt of drawings.—Ad¢ 
oH, The Engineer are 


ee Firm, Riccuiiang Entirely 


Co ti 4 for Cycle, Car, and Aero Engines, is 

“fo RECRIVS ORD ERs. in iarge quantiviés for these 

= 4-3 to > up samplings, to supply rods finished 

complete, or to mach from Mes 3 stampings. | =_— 
tions sent on request. —A. 633, * Phe Engineer” , 


_See also Page Ill. 























Hi 
{Opposite Gray's Inn-road). lle 


= @& © «8 ea A Aw A 


_ 


' 


ae ec.) 2 at ae Ge ted Oe beet 


ama 2 of ea Oak 


Pee ae Se le eC 
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ENGINEERING MARKETS OF BRAZIL. 
No, II.* 
AGRICULTURAL MACHINERY. 


THE extent to which agricultural machinery has 
been used in Brazil has, up till recently, been almost 
insignificant when the immense area of the country 
is taken into consideration and the number of the 
population—24,000,000—is remembered. To-day, 
however, rapid strides are being made, thanks to the 
energetic steps taken by the Government in the 
matter of agricultural development, for which a 
special Department of the Administration has been 
created. One of the latest acts of the retiring Presi- 
dent, Dr. Wenceslao Braz, has been to secure the 
passing of a special credit by Congress towards this 
object. In each State of the Union two agricultural 
experimental stations, equipped in the most modern 
fashion, have been provided for, while throughout 
the Republic expert lecturers are being engaged to 
speak upon the opportunities available for turning 
the abundant resources of the country to the best 
advantage. 

Owing to the diversified character of the Brazilian 
climate—between the temperate and the fully tropical 
~—the requirements of certain States in the matter of 
agricultural mechanical equipment differ from others. 
Brazil is not like the Argentine, a country of large 
farms producing, perhaps, four or five leading crops. 
Because of the many small farms that are to-day 
everywhere coming into being as a result of the 
Government's practical encouragement of the industry, 
there is automatically developing a market for the 
various kinds of agricultural machinery ; but. for the 
reasons given, the character of the requirements of 
individual districts must be studied separately and 
carefully. 

The agricultural States mostly demanding atten- 
tion are those of Sao Paulo and Bahia. The State 
of Rio Grande do Sul is also fast coming into promi- 
nence as a producing district, and these three States 
alone are about to offer an unusual opportunity, 
inter alia,to manufacturers of ploughs, cultivators, 
harrows, seeding machinery, harvesting machines, 
irrigation pumps and windmills, seed mills and 
grinders, manure spreaders and tractors. Upon those 
long stretches of level ground near the coasts and in 
the valleys, many hundreds of cheap wood-beam 
ploughs with chilled bottoms are found at work, 
and the local dealers invariably keep a good supply 
in stock. The types in use are of the level-land and 
hillside makes, for both are in requisition; but more 
often than not the hillside machine is used for plough- 
ing a perfectly level field. The machines are fitted 
with hanging cutter or coulter, gauge wheel, and one 
or two additional shares. Perhaps more ploughs 
of this character are sold than any other, and the 
chief importing agencies are to be found in Per- 
nambuco, supplying the surrounding district ; Santos, 
which supplies the Sao Paulo market, and Rio de 
Janeiro, which supplies that State. Next in impor- 
tance may be ranked the 8in. to 12in. chilled walking 
plough of a heavier and more substantial construc- 
tion, equipped with jointed or hanging cutter and 
with gauge wheel and one extra share. Such machines’ 
are usually of the hillside type, the same sort of 
machine being popular in all the States, the only 
essentially differing feature being the gauge wheel ; 
in most parts of the Republic farmers prefer a gauge 
wheel that is supported by two steel straps or shanks, 
one placed on each side of the beam, and it is not 
uncommon for dealers to refuse to stock a machine 
fitted with a gauge wheel with single shank. The 
double shank or strap holds the gauge wheel more 
firmly in place under the difficult working conditions 
that are met with upon the majority of Brazilian 
farm-lands. Both in Sao Paulo and Rio Grande do 
Sul a strong market exists for steel walking ploughs. 
Until the lessons that are being inculcated into the 
minds of the more intelligent among the farmers 
commenced to take root, the majority of Brazilian 
agriculturists pinned their faith almost exclusively to 
the wood-beam ploughs with wooden handles, 
hanging cutter, gauge wheel and extra share; but 
these are now being discarded in favour of the steel 
beam plough, with wooden or steel handles of the 
same type. The greater part of the machines in use 
are of 6in. and Tin., although there is a limited demand 
for the 12in. size. A wide variety of bottoms exists, 
but the most saleable is that of the mixed land and 
general purpose type. The best sellers will probably 
be found to be the machines which are fitted with steel 
beams and handles and using 10in. and 12in. 
bottoms. On the other hand, the use of many of the 
present type of walking ploughs. would probably be 
discontinued were it possible to find a machine which 
combined the subjoined features :—High straight 
steel beam of regular walking plough stock; steel 
bottom, mixed land or general purpose type, with 
crucible steel share ;_ steel handles, well-braced, with 
wood hand-grips; double shank adjustable gauge 
wheel, adjustable hanging cutter, and draught rod or 
dial clevis.¢ This would prove the best selling machine 
for the State of Sao Paulo and Rio Grande do Sul, 
and its introduction would at once put out of the field 
the many very cheap German-made ploughs, wood 


* No. I, anveared November Ist. 
t An American term ; it is part of the ‘‘ hake” or head of the plough, 
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built on similar lines; but with a beam of flat steel 
stock that is not desirable. The steel plough possesses 
many advantages—the smaller number and _ less 
serious repairs, the practical utility of one standard 
type in the matter of replacing missing parts, &c. &c. 
There is also a smaller market for wing-shovel and 
wood-beam cultivating ploughs of a light and cheap 
construction. In yet fewer numbers are sold sub- 
soil ploughs. The dise plough is very popular, and 
of this machine there are on the market one or two 
types particularly adapted to the requirements of the 
Brazilians, 

The machine most in vogue is that which is built 
with reversible discs. The lighter kind has a 20in. 
dise, but this is less in demand than the 24in., and the 
reason is that while it needs three oxen or light horses 
to work the 20in. dise plough, it needs but four of the 
same animals to work a 24in. dise machine, which is 
proportionately heavier, and which will do much 
more effective ploughing to a greater depth. There is 
a type of plough which would sell well having 24in. 
dises, and which can be readily converted into a two 
or three disc plough. As a general rule, however, 
purchasers requiring a single-dise plough ask for the 
reversible disc, and it is only when they want a two- 
disc machine that they ask for the other type. The 
machine with a ready sale is that equipped with 
friction sleeve-bearings, hard oil grease cups, V-shaped 
wheels and _ three-horse eveners. Now that the 
Governments of the various States are encouraging 
the clearing of timberlands for the purposes of greater 
agricultural enterprise, there is a demand for a heavier 
type of single and double dise plough, although the 
reversible dise plough is found in operation with quite 
satisfactory results. It seems certain that British 
manufacturers could secure a strong hold upon the 
market for these disc machines if they would enter 
into competition with the manufactures of the 
United States, who hitherto have had it all their 
own way in Brazil with machinery of this kind. To 
win and keep the market, however, it must be borne 
in mind that the local requirements demand a light 
but strong machine. This remark applies to almost 
all types in request. Up till the time that they 
had learned from experience, United States manu- 
facturers sent out to South America heavy and 
cumbersome machines, or supposed that they would 
meet with a demand for the high-wheel sulky— 
or single furrow ridging—ploughs, or complicated 
foot-lift, high-lift and automatic self-lift ploughs. 
To-day, importers are unable to sell any machines of 
this antiquated type. Simple frameless machines, of 
light but sturdy construction, are alone saleable. The 
following particulars of a suitable plough built upon 
the principles given, and which are in favour in the 
neighbouring State of Argentina, may be of some 
interest to British manufacturers of such specialities. 

The type of beam is similar to that of the frameless 
sulky plough, the bottom being of the mixed land or 
general purpose kind, with hardened soft centre steel 
mouldboard and crucible steel share. One extra share 
must in all cases be provided. The land and front 
furrow wheels should be of the same weight and type 
as those used for the same purpose upon machines of 
North American build, and should be furnished with 
long distance dust-proof boxes and sand collars and 
caps. The most favoured type of rear-wheel is that 
of solid pressed steel, preferably automatic in the 
adjustment to the desired position upon the turning 
of the plough. The wheel should be set to run in the 
corner of the furrow wall, and never in the centre of 
the furrow. A straight one-piece axle or a two-piece 
axle formed by parallel bars, very rigidly secured, 
should be placed either under or over the beam. The 
cross axle should be rigid, and any steering of the 
machine should be provided for in a small guiding 
lever and ratchet, attached to the side of the beam 
within easy reach of the seat on the rear, and con- 
trolling the front furrow wheel through a crank on the 
axle. The greater number of the Brazilian farmers 
have, for years, been accustomed to use walking 
ploughs with draught rods, so that it is supposed that a 
dial clevis applied to sulky and gang ploughs would 
prove acceptable. Such a plough as that described 
should be further equipped with a 16in. adjustable 
circular, rolling coulter, and with a weed hook. For 
mo3t parts of the country, three-horse steel “ eveners,”’ 
or whipple-trees, would be required, but not for all. 
Other types of plough that are occasionally asked for 
include the steel middle breakers, with general purpose 
bottoms,* in the 8in., 10in. and 12in. sizes. | Especi- 
ally are these machines required in the sugar-manu- 
facturing districts of Pernambuco; nearly all the 
sugar planters, whose estates surround their factories, 
make use of middle breakers. They have a long, high 
and straight steel beam of flat stock, a chilled cast 
iron bottom of about 8in. cut, with very large adjust- 
able mouldboard about 20in. long, socurved as not 
to throw the dirt, but which will bank it up upon each 
side of the newly-opened furrow. The mouldboards 
are adjustable, after the type of those used on wing- 
shovel ploughs. The handles are of steel, a hanging 
cutter is provided, and an extra share is always 
furnished as part of the regular equipment. A long 
draught rod is provided to strengthen the beam. 

Among other agricultural pursuits that have of 
late come more into practice has been that of rice 
cultivation. The progress that has been made will 








*This is an American term—the equivalent English term is semi- 





digging plough with general purpose bodies. 


be appreciated when it is stated that between 1908 
and 1912 the industry has increased by no less than 
1000 per cent. There is a growing demand for a 
thoroughly effective plough, especially of the mould- 
board, in place of the formerly popular reversible 
disc, type and a good market is at present open for 
such implements in the States of Sao Paulo and Minas 
Geraes inter alia. The principal kind of ploughs at 
present in use among the larger farmers are Nos. 1 and 
2 of the furrow sulky type, either mouldboard or disc, 
while among the smaller farmers in all States but 
that of Sao Paulo cast iron swivel ploughs are in vogue. 

It may be taken for granted that the demand for 
rice-cultivating implements will prove of an enduring 
character, since the grain which was formerly im- 
ported in large quantities—in fact, it formed one of 
the chief imports of the Republic—is now protected 
by a high tariff duty Rice, like other agricultural 
crops of the country, except coffee, is grown on the 
smail farms by hand labour, inanunsystematic manner, 
and the grade and quality are, as a consequence, much 
lower than they might be. If it were certain that 
the culivation was destined to remain a small man 
industry there might not be much prospect of selling 
many rice-planting, harvesting and threshing machines; 
but. some of the larger farmers are taking up the culti- 
vation, especially since the Government hasmanifested 
a keen interest in the industry. 

Until recent times the riding cultivator was little 
used in Brazil. The writer has seen it frequently 
in operation upon the Government experimental 
stations, but the private estates have, to a great 
extent, made use of the cheap plough or five or seven- 
tooth cultivator. The undulating surface of the 
ground in many parts of the country—from which the 
trees and bush have been removed in a rough and 
unfinished manner—practically precludes the use of 
riding cultivators. The sale, in any case, is restricted 
to the type of single-row riding cultivator, such as 
a pivotal-axle, saddle-seat machine, the beams or 
rigs of flat steel stock, equipped with four double- 
pointed reversible shovels, pin break and round 
shanks. Perhaps one of the most acceptable tools 
for Brazil is the five-tooth cultivator, with expanding 
lever, of all-steel and wood hand-grips. The ordinary 
gauge wheel is a part of the regular equipment, 
although there is a demand for lever-gauge wheels. 
In regard to the shovels and sweeps, the most saleable 
combination is two regular shovels,, two 10in. and one 
12in. sweeps. Now and again one sees the machine 
with horse-shoe attachments. As yet there is very 
little steam employed in connection with the cultiva- 
tors, although when so driven the work is much more 
thorough. The weeds are brought to the surface 
instead of being buried, as in ploughing, and are more 
easily worked out and destroyed. 

Harrows and rollers are much used in breaking the 
furrows or the large clods that are encountered upon 
most of the Brazilian farms, separating the weeds 
from the adhering soil, especially after the heavy 
seasonal rains, and producing a fine seed bed. The best 
sale for harrows is found throughout the Republic in 
connection with the spike-tooth lever harrow. The most 
popular is the U-bar harrow with $in. by $in. regular 
teeth in two 25 or two 30-tooth sections, with the 
respective drawbar or evener. That the sale is large 
may be gathered from the fact that nearly all of the 
coffee estates—large or small—use this kind of 
harrow extensively for cultivating between the rows of 
trees, and there are probably not fewer than 5,000,000 
acres under coffee cultivation, of which the state of 
Sao Paulo lays claim to 2,000,000 acres. The planters 
rigidly secure two sections abreast, by bolting heavy 
strips of hard wood around the upper part of the four 
outside edges of the harrow. Besides adding weight 
to ensure penetration, this gives a single rigid imple- 
ment of the required width for the work in hand. A 
French harrow, that is very well received in Brazil and 
ean generally be found upon the coffee estates, has a 
rectangular frame 6ft. wide, and upon three parallel 
bars across the machine are mounted a succession of 
star-shaped wheels that revolve as the harrow is 
dragged over the surface. These wheels are made of 
cast iron, and in shape resemble a large star-fish. 
Stationary axles and wheels are adjusted to the 
machine in such a manner that the wheels are sus- 
pended in the air when the harrow is working, and 
by simply turning the harrow over the driver can tran- 
sport it on wheels out of working the position. Some 
other types that sell in a more or less free manner are 
ziz-zag, triangular and rotary harrows. Harrows that 
have been adapted to steam or electric motive power 
are rarely met with. The most largely used of all 
harrowing machines is the disc harrow. There is 
practically no farm that has not at least one, while 
many have several of these useful machines, all 
varieties of styles and sizes being met with. The most 
popular are, perhaps, those made entirely of steel, and 
very flexible. These are of the 4ft., 5ft. and 6ft sizes, 
having 16in. or 18in. discs, and 6ft., 7ft. or 8ft. sizes 
having 2Qin. discs. All machines are provided with 
oscillating scrapers, and with weight boxes. Usually, a 
single-wheel combination tongue truck is supplied with 
all harrows having 16in. or 18in. discs, and a double- 
wheel combination tongue truck with harrows having 
20in. dises. Although the trucks are charged for 
extra, the purchasers seldom complain. Transport 
trucks are generally sold with disc harrows. There 
is little demand for evener equipment. The high- 





frame orchard harrow is not much in request, while 
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it is only in the State of Rio Grande do Sul that there 
is found any sale for the 4ft., 5ft. and 6ft. spading 
harrow. 

_ For seed planting machinery the demand at present 
is not very large, although it might become so. 
Cotton, corn and beans are sown over large areas, 
always by manual labour, which is good and plentiful. 
Where mechanical aid is employed it is generally 
the one-horse cotton and corn planting machine, 
provided with six corn and bean plates and one cotton 
plate. The distance between rows of corn—as well 
as the distance between drills in the same rows—varies 
greatly in parts of the country. In Sao Paulo, for 
instance, the usual distance is from 26in. to 39in., 
while in Pernambuco and other northern States, 
where other crops are often grown between the rows of 
corn, the distance varies between 39in. and 57in. 
Beans, where they are planted alone, are set in rows 
about 20in. to 24in. apart. They are often planted 
between corn rows. Brazilian farmers prefer the 
one-horse planter equipped with press wheels, and 
few will accept those having only shovel or knife 
coverers. There is a limited sale in the Rio de Janeiro 
and Sao Paulo districts for riding cotton and corn 
planters, there being as a rule enough level ground to 
do without the aid of such large machines.* 








REINFORCED CONCRETE SHIPBUILDING IN 
DORSETSHIRE. 


In our issue of August 30th we made brief reference 
to the launch of a 1000-ton reinforced concrete 
sea-going barge or lighter, from the Lake Shipyard 
in Poole Harbour. At the time we expressed the 
hope that we might, on a future occasion, be enabled 
to give further particulars, not only of the interesting 
vessel itself, but of the yard in which she was built. 
By the courtsey of Mr. E O. Williams, A.M. Inst. C.E., 
the managing director of the Marine and General 
Concrete Construction Syndicate, Limited, we are 
now in a position to place the following additional 
particulars before our readers,and to reproduce the 
series of half-tone engravings herewith and in our 
Supplement, as well as the accompanying drawings 
and those on page 416. 

Our readers are well aware that, owing to the 
need for economy in steel, in conjunction with 
the shortage of labour, increased attention has, of 
recent years, been devoted to the construction of 
reinforced concrete ships, not only in this country 
but abroad as well The use of this material for 
shipbuilding is, of course, not new, and craft made 
with it have been in existence for a considerable 
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in earnest, and reinforced concrete vessels are being 
built in shipyards in several parts of the country. 
The largest establishment which has _ interested 
itself in the matter, is, we believe, that which we 
have at present under consideration. The area of 
|; the site acquired by its promoters is no less than 
250 acres, and it has a water frontage of some 1} 
miles. The lay-out of the yard is shown in the 
plan, Fig. 1. It will be observed that, as at present 

, twenty slipways have been provided for. 
Of that total sixteen have up to now been con- 
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directions ; but we have now taken the matter up | progress had been made that a completed lighter 


/could be launched before the end of August—on 
the 24th to be specifie—while many other hulls were 
in progressive stages of completion at the same time 
bears testimony to the energy with which the 
enterprise had been pushed forward. The actual 
condition of affairs as they were at the end of August 
is shown on page 411. We may add that the second 
1000-ton lighter was launched on the 5th October 
and that when the yard is fully at work it is antici. 
pated that a hull will be put into the water every 
two weeks, which will mean an annual production 
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structed, nine of which are now in use. The 
remaining four—those shown by the dotted lines— 
are to be built in the near future. The slipways 
are divided into two sets of ten berths, and it will 
be observed that the berths of one set are considerably 
longer than those of the other. It is intended that 
all the ways shall be housed in so that work can 
proceed, no matter what the weather conditions 
may be. At the time of our visit only a proportion 
of the housing was completed, but the work has 
progressed considerably in the meanwhile. There 









































Fig. 1—LAKE SHIPYARD, POOLE HARBOUR 


of, say, 26 vessels. The general arrangement of the 
various buildings in the yard will be observed from 
Fig. 1, in which each building has either a reference 
letter ora number. The workshops are well equipped, 
and one of the latest additions to them is an electric 
welding plant, by means of which the steel reinforcing 
rods are tacked together to supplant or supplement 
the binding of them by means of wire. The yard 
is situated close to one of the lines of the London 
and South-Western Railway, with which it is in 
direct connection by means of a series of sidings. 
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Longitudinal Section on Centre Line A.A. 
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number of years, and have given satisfaction. The 
earlier vessels were mostly of small size, and the 
majority of them were only intended for river or 
canal work. Latterly, however, and more especially 
since the war began, the subject has been much 
more extensively studied, and sea-going steamships 
of comparatively large dimensions—up to 5000 tons 
—have been and are being built in various countries. 
‘Some of them have been referred to from time to 
time in our columns. We, in this country, have 
been rather behindhand in this direction, our energies 
having had, perforce, to be expended in other 


* The use of American terms throughout this article will be observed, 
and its significance will not escape the reader. The meaning of the 
terins will be evident to those in the trade.—Ep. Tue E, 


Fig. 2—SLIPWAY AND HOUSING 


is, in addition to the twenty slipways mentioned, 
one further slipway which we believe is for experi- 
mental purposes. 

The site chosen was in many ways ideal for a 
shipbuilding yard. It was comparatively flat, so 
that no large amount of excavation was required, 
and yet the requisite slope could be given to the 
ways without excessive making up of the ground. 
Part of the site was, this time last year, agricultural 
land, the remainder being covered with sedge and 
| reeds. A general view of it as it appeared at an 
| early stage in the operations is given on page 411. 
) Work on the formation of the yard was not commenced 


‘until December of last year, and the fact that such 





As it was recognised that research work must 
play an imporatnt part in the future of concrete 
shipbuilding, an experimental laboratory has been 
established in the yard. All the concrete used in 
the vessels is subjected to careful tests, and elaborate 
precautions are taken to ensure the best results. 

Before going on to give a description of the variovs 
types of vessels which are being built, a reference 
to the slips on which they are being constructed 
will be of interest. A drawing showing one of the 
larger slipways and its housing is given in Fig. 2. 
It will be observed that it is 204ft. long, and that 
it is divided into 17 bays of equal width by means 
of double lines of concrete piers, 2lin. square, which 
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rest on concrete block foundations 2ft. 6in. square | ends of which rest on brackets corbelled from the 


and 6in. deep. 
the various working stages are arranged at 12ft. 
centres in @ line parallel to the ways, and at 5ft. 5in. 

















The piers which serve to support | concrete piers. The inclinat‘on given to the launching 
ways is 1 in 20. 


The yard has been laid out primarily for the 

















in all three types of vessel, and it may be aptly 
described as cellular. 
on page 416 it will be observed that in the 1000-ton 
barge there is a complete double bottom under the 


From the upper four drawings 
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centres from one another at right angles to the ways. 
The slipway proper is formed of a series of Qin. 
concrete dwarf walls, 33ft. Jong and 4ft. high, which 
are built at 6ft. centres and arranged at right angles 
to the centre of the berth. Each of these walls 
rests on a concrete foundation 18in. wide and 6in. 
deep. The length of each bay between the faces 
of the concrete piers is 36ft. 10in. The general 
design and arrangement of the building and its roof 
are so well shown in the drawing that a detailed 
description is not necessary, but we may draw 
attention to the gantry at the shore end. This 
gantry stretches the whole width of a series of 10 
slipways, and from it two-decked branches extend 
between the various vessels under construction. 
Both it and the upper decks of the branch stages 
running from it between each of the vessels is laid 
with a 24in. gauge railway. The level of the rails 
is about the same as that of the highest part of the 
decks of the vessel when built. From the two 
stages access is obtained for placing the steel re- 
inforcement, and the upper stage is used for conveying 
the concrete to the various ships. Each set of 10 
slips has its own plant for crushing and screening 
the aggregate for the concrete. The concrete after 
being prepared in mixers, arranged on a staging 
raised a little above the gantry, is delivered into 
specially designed skips running on the rails, there 
being turntables opposite each branch stage. From 
the skips the concrete is finally taken to the point 
in the ship where it is required by means of chutes. 
The upper decks of the branch stagings, which at 
the landward side are 18ft. 104in. from the ground, 
are kept horizontal throughout their lengths, having 
to be so because the rails are laid on them. The 
lower decks of the staging are, however, constructed 
with three levels, which are connected together by 
means of short flights of steps. At the landward 
end the difference of level between the upper and 
lower decks of the staging is 8ft. 10}in. In the 
middle the difference is llft. 44in., while at the 
ends it is 13ft. 104in. The floors of the stages are 
carried by beams supported by struts, the lower 

















Fig. 3—CONCRETE STEAM TUG 


construction of three types of vessels, namely :— 

(a) 1000-ton sea-going cargo barges; (6) 1000-ton 

sea-going oil tankers; (c) 800 horse-power tugs. 
The general design of the first two are shown 
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whole of the cargo space. The bottom of the vessel 
consists of an outer skin of reinforced concrete 3in. 
thick and from it are extended upwards the longi- 
tudinal and transverse frames, which are 3ft. deep, 

















Fig. 4—LAUNCH OF CONCRETE SEA-GOING BARGE 


on page 416, while drawings of the tug are given 
in Fig. 3. It was one of the first-named type of 
which we witnessed the Jaunch in August last. 
A view of the event may be seen in Fig. 4. The 
same general method of construction is employed 


and which are also of reinforced concrete. Upon 
the tops of these frames there is formed an inner 
skin—also of reinforced concrete—whichyis 2$in. thick, 
and which constitutes the floor of the holds. We 
may here say that to prevent damage to the concrete 
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of the floor by the cargo, the floors of the two holds 
are covered over with a timber ceiling. The trans- 
verse and longitudinal frames in conjunction with 
the outer skin and the ceiling or floor form a large 
number ot ceils which measure 2ft. wide by 4ft. Jong. 
—in plan—these measurements being taken from 
the centres of the frames which constitute the walls 
of the cells. The transverse frames of the four 
central rows of cells are pierced with openings, 
which measure about 2ft. 3in. by lft. 3in., so that 
there is continuous communication between the cells 
in each of these four rows in a longitudinal direction. 
The whole number of cells is divided up into four 
separate sections by, first of all, a central transverse 
bulkhead, which extends from the deck level to 
the outer skin, thus dividing the ship into two holds, 
and, secondly, by a centre keelson which divides 
the hollow bottom longitudinally. There are thus 
four water-tight compartments in the hollow bottom 
which are intended for containing water ballast. 
In the floor there are several flanged openings which, 
ordinarily, are closed with cast iron caps bolted on. 





There are, in addition to the central transverse 
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by reinforced concrete struts, the lower ends of which 
are built into ribs in the side walls. The holes are 
thus free from pillars or similar obstructions. At 
the poop and forecastle, where the decks stretch 
right across the vessel, support for the deck is 
obtained by means of reinforced concrete beams 
spaced at 2ft. centres. As far as possible throughout 
the hull curves have been avoided. The shuttering or 
moulds employed are of wood and are made up in 
sections, a special point in their design being that 
they can be rapidly removed after the concrete has 
set. This process of removal in no way damages 
them, so that they are at once available for erection 
on another slipway. The surface given by them 
to the concrete is excellent. The concrete used is 
the same throughout the hull and is a rich mixture, 
practically 2:1:1. The cement employed is the 
“ Vectis’’ brand, manufactured on the Medina in 
the Isle of Wight, and the Aberthaw cement, sup- 
plied by the Aberthaw and Rhoose Cement Company, 
Limited. The reinforcement employed is in the 
form of round steel rods which range in size from 
3/,gin. to llin., the large majority being jin. 


Inner Wall ' 





Outer Wall 
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Fig. 5—CONSTRUCTION OF WALLS 


bulkhead, two further transverse bulkheads, one at | 
the forward end and one at the stern end of the 
cargo space. The remaining portions of the hull, 
at the bow and the stern, have no double bottom 
but are heavily ribbed. | 

The distinguishing feature of the vessels is, how- 
ever, the side walls, which, though they measure 
12in. thick, are not solid throughout, but are 
constructed as shown in Fig. 5, which represents | 
a horizontal section taken through a portion of the | 
wall. First of all there are “flattened cylinders,” 
made of cement and sand, jin. thick with an 
armouring of wire gauze, which are prepared on 
the site previously to being built into the hull. 
These cylinders are each 2ft. long and measure 
lft. 9in. on their longer axis, their width measured 
outside the parallel sides being 6}in. Tiers or 
columns of these cylinders, or cores as they are 
termed by the inventor. are arranged in line, side 
by side, at 2ft. centres throughout the whole length 
of the hold space, 3in. clear being left between each | 
pair. On both sides and in the spaces between the | 
ends of these cylinders—that is between the columns | 











The leading particulars of these barges are as 
follows :— 
Feet in. 
Length overall... .. .. .«. 190 0 
Length between perpendiculars 190 0 
Beam at load line fear 33. «0 
Moulded depth .. .. .. .. 15 6 
Deadweight carrying capacity 1000 tons. 


The vessels are equipped with steam steering 
gear and a steam winch for working the anchors, 
&c., and are intended for sea-going service. They 
are furnished with towing gear. Some curious 
names have been chosen for these barges. The 
first to be launched was named the “ Cretacre ” 
and the second “Cretabode.” We are informed 
that the first vessel was given a short sea voyage, 
preparatory to her going into actual service, during 
which her buoyancy and steering qualities were 
most favourably commented on by those on board 
and by the master of the tug which towed her. 

The 1000-ton oil tankers have the same dimensions 


|as have the cargo lighters, and are built very much 


on the same principle as are the latter. There are 


differences, however, particularly in the size of the 



































designed by Mr. E. O. Williams, are being built 
to the classification of the British Corporation 
The number of men at present employed in the 
yard is about 1000. None of those engaged in the 
formation of the hulls had any previous experience 
in shipbuilding, nearly all of them being drawn 
from the building trades, which are now practically 
at a standstill. 

In conclusion, we may repeat that the yard and 
the slipways were specially designed for the con- 
struction of concrete ships by the chief engineer, 
Mr. E. O. Williams, A.M. Inst. C.E., of the Marine 
and General Concrete Construction Syndicate, 
Limited, which is also supplying the designs of the 
vessels; that the contractors are Hill, Richards 
and Co., Limited, and the consulting engineer 
Mr. Anthony G. Lyster, M. Inst. C.E 








BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 


No. 1X.* 


KARLY EVENTS AFTER OUTBREAK OF 
HOSTILITIES. 


HAVING, in the earlier articles of this series, brought 
our records up to the outbreak of war at midnight 
of August 4th-5th, 1914, showing in particular 
the assumption by the State of the control of prac- 
tically all the British railways and the constitution 
of the Railway Executive Committee, we would 
now recite some of the earlier events after that date, 
and then give some account of the part played 
by the railway companies in the dispatch of the 
British Expeditionary Force. 

Compared with what has happened since many 
of the incidents, now about to be recorded, appear 
quite minor events, but at the time of happening 
they were very serious undertakings. Those who 
can concentrate their minds and are able to visualise 
those anxious times will, providing they have the 
necessary technical knowledge, admit that the task 
that faced the railways at that time was a stupendous 
one; but the size of the problem was revealed only 
gradually to most of those concerned, who, finding 
one day's problems successfully met, courageously 
tackled the yet greater tasks the next day brought. 
When, after the dispatch of the Expeditionary 
Force, there was a little breathing time, all were 
surprised at the easy way in which every movement. 
had been made. Bigger tasks still were before 
the staff, but they seemed easy after the handling 
of the earlier movements ; the success attending the 
latter having, evidently, given the men confidence 
in their superiors and in themselves. 

The duties which would devolve on the railways 
in the event of war had been laid down by the Army 
Railway Council, subsequently known as the War 
Railway Council. The Board of Communications, 
established in August, 1911, and the Railway Execu- 
tive Committee, formed in November, 1912, subse- 
quently greatly modified and improved the instruc 
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Fig. 6-TRANSVERSE SECTIONS THROUGH CONCRETE LIGHTER 


—are arranged the reinforcing rods, the latter being | 
braced by horizontal rods, and the concrete to | 
form the wall is poured all round the cylinders and | 
rods ; wooden shuttering, of course, being employed | 
both inside and outside. The construction permits | 
of the use of side walls as thick as 12in. without | 
the weight, which would, without the employment | 


cells of the double bottom, and in the decking, which 
will be readily observed from a comparison of the 
drawings on page 416 and in Fig. 6. Moreover, the 
two holds are each divided into two compartments 
by fore and aft bulkheads which reach up to the 
deck level. 

As far as we are aware no tug has yet been com- 


of an arrangement such as we have described, | pleted, but we are enabled to give a drawing, in 
accompany such thickness. Forward and aft of) Fig. 3, which shows what the vessels will look like 
the cargo space the side walls are of only plain re- when completed. ‘The leading particulars are as 
inforced concrete, 3in. thick, but as we have said, | follows :— 


they are heavily ribbed : Feet. in. 

In addition to the hull proper the whole of the | — between perpendicular~ = ; 
ee : " # : a‘ | aro Rat eet ak tre ee 2 

remainder of the structure is of reinforced concrete, | Moulded depth :. 14 9 


the decks, the bulwarks at the bow and stern, the | 
hatch coamings, deck house, quarters for the crew,| With minor modifications to suit the special case, 
boiler-house, &c., being formed of this material. | the methods of construction employed is practically 
Over the holds, that is to say, round the cargo hatches, | identical with that used for the lighters and oil 
which are of large size—one measuring some 59ft. | tankers. These tugs are to be fitted with triple- 
by 20ft. and the other the same length and the same | expansion engines of 800 indicated horse-power, 
width for the majority of its length, though it tapers i driven by steam generated in @ marine type boiler. 
slightly towards the bow—the decks are supported: The barges, lighters, and tugs, which were all 





tions as to what the railways were to do under the 
circumstances named. An _ officer—generally the 
superintendent of the line—of each railway company 
had in his possession secret instructions as to the 
mobilisation scheme, and information as to the 
military command with which he was to be in touch. 
There are seven commands: Aldershot, Southern, 
Eastern, Irish, Scottish, Northern and Western ; 
and, in addition, the London District. 

The first unusual event occurred actually before 
the outbreak of war. War was, it will be remem- 
bered, declared on August 4th as from midnight. 
That date fell on the Tuesday following the August 
Bank Holiday, a time of the year when a large 
number of territorials are, in normal times, in camp. 
These men are conveyed by special trains to their 
respective camps on the Friday, Saturday or 
Monday before the Bank Holiday, and return again 
by special trains, the following Saturday or Sunday. 
In 1914, when the time arrived for the men to go to 
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camp, the international situation was very serious, 
and we have reason to believe that the railway 
companies represented to the War-office how un- 
desirable it was, as matters stood, for the line to be 
occupied and locomotive power and carriages engaged 
with these special trains. The Army authorities, 
however, considered that it might create undue alarm 
here and abroad were the camps cancelled, and the 
outwards * specials ’’ were, therefore, run as arranged. 
On Bank Holiday, however, it was decided to bring 
the men home, and it was this movement that was 
the first unusual event. It had to be made amid the 
Bank Holiday traffie—-which, although much lighter 
than usual, had to be provided for—and gave con- 
siderable anxiety and concern to the companies. 
What had to be done will be more conveniently 
related when we deal with the British Expeditionary 
Force in a later article. 

Immediately the mobilisation was begun, the naval 
reservists went to their different ports, and the 
military reservists to their respective depéts. These 
men travelled singly and not in bodies, but like 
ordinary passengers ; they were supplied with tickets 
to their destination at the station of their home 
town on presentation of the warrant sin their posses- 
sion. One of the instructions issued by some com- 
panies at this time was to the effect that any man 
travelling on a naval or military warrant or in naval 
or military uniform in an ordinary train was to have 
precedence over the travelling public, even if it meant 
turning out ordinary passengers. 

Recruiting began immediately after the declara- 
tion of war, and the men had to be sent by train 
to the various depéts. Sometimes, owing to the 
rush to the colours, the number was such that special 
trains had to be run for them, often at short notice. 














Later, special trains were necessary to take the 
recruits from the depéts to training camps. Special 
trains were also required for horse traffic. It will 
be remembered that part of the scheme of National 
Defence was a guaranteed supply of horses. Owners 
registered their horses, or some of them, with the 
Government, which, by the payment of an annual 
premium, had the right to take the horses in the 
event of war. The Army authorities thus took 
possession soon after the opening of hostilities, 
and for many days all country stations were con- 
gested with horses going to the pre-determined 
depéts, and the line with horses in transit—usually 
in cattle wagons. Needless to say, these specials 
for recruits to dep6ts and to training camps and for 
horses made demands on the locomotive power, 
and, as there was rarely time to have the changes in- 
serted in the weekly programme of special trains, 
and thus to get the power provided for at leisure, 
and therefore with economy, engines had continually 
to be kept in steam so as to work the trains promptly. 

Whilst the railway companies received their 
instructions from the various Commands, all local 
arrangements were executed through Railway Trans- 
port Officers (R.T.O.), whose duties are officially 
described thus : 

(1) The chief duties of the Railway Transport Officers 
will be to assist the railway officials, and to act as the channel 
of communication between the military authorities and 
the railway officials. 

(2) At stations where a railway transport officer is 
appointed station-masters should refer to him instructions 
or demands from other military officers. 

(3) It is the duty of railway transport officers to see 
that the railway company’s regulations are observed by 
all troops travelling by rail. 

(4) They will take the necessary steps for the entraining 
and detraining of troops in contormity with the railway 
programme. 





(5) Railway transport officers will arrange, as far as 
possible, for the dispatch of individuals and small parties 
of troops in the ordinary train services : except in emer- 
gency they will not requisition for special troop trains 
without reference to higher authority. 

(6) Railway transport officers will warn station-masters 
when they know that the number of individual soldiers 
or small detachments is likely to fill up the ordinary accom- 
modation at any particular time in order that station- 
masters may arrange specials if they consider it necessary. 

(7) In the case of an unforeseen rush of military pas- 
sengers, if the ordinary service is insufficient, it must be 
left to the discretion of the railway transport officer to 
decide, in conjunction with the station-master, whether 
the balance of military passengers can be sent on later 
by the ordinary train service, or whether it will be 
necessary to run a special train. 

Mention of special trains affords an, opening for 
an observation which might perhaps be made more 
fittingly when discussing the transportation of the 
British Expeditionary Force. This is, that when 
war broke out and mobilisation began, each railway 
company established, under the superintendent of 
the line, a military office whence all the military train 
movements were controlled. All the assistants 
in this office, and the clerks in the railway telegraph 
offices, were sworn to secrecy, and the railway tele- 
grams as to military movements, sent and received, 
were handled in envelopes instead of, as is usual 
with railway messages, being open. Access to this 
office was refused to all but those concerned, and, 
in some cases, a military guard was mounted at the 
entrance. 

The only other military point in this connection 
to be mentioned was the provision of men to guard 
the railway at such important points as bridges, 
tunnels, junctions and stations. These men were 
drawn from the regular and reserve forces, and in 
some cases from the railway companies’ own staff, 
generally permanent-way men. It is to be regretted 
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that all the men required for guarding the line were 
not drawn from soldiers who had been railway ser- 
vants, as then the men would have been accustomed 
to moving about running lines, and the number of 
unfortunate accidents to soldiers, whilst engaged 
in guarding the railway, would have been much less 
than it was. These casualties were entered in the 
Board of Trade accident returns, under the heading 
** No. 5 Miscellaneous ’’ of the table, ‘‘ Other persons 
than passengers or servants, killed or injured by the 
running of trains or themovement of railway vehicles.”’ 
For 1913 this particular entry showed 25 killed 
and 41 injured. For 1914 the corresponding figures 
were 68 and 77. According to the general report for 
that year, ‘* during the latter part of 1914, 61 soldiers 
and other persons were killed, and 40 injured whilst 
engaged in guarding railway lines.’ In 1915 there 
were 76 killed, of whom 44 were soldiers, and 93 
injured, of whom 41 were soldiers. This satisfactory 
reduction was, no doubt, partly brought about by 
the issue of a series of ‘‘ Don’ts ’ to men engaged on 
this work. For 1916 the miscellaneous list included 
accidents to other persons “‘ engaged on business 
at stations or sidings,” which in 1915 numbered 
12 killed and 103 injured. The combined entries 
made in 1916, 61 killed and 159 injured, and in 1917 
they made 40 killed and 134injured. For neither of 
these years has any information been given as to 
the casualties whilst guarding the line. 

The public service provided by the railway com- 
panies were surprisingly little interfered with. The 
public statement issued by the Railway Executive 
Committee on August 4th concluded with an intima- 
tion that in order to give due effect to the instructions 
received from the War-office and Admiralty, for 
the movement of troops, &c., it might be necessary 
to discontinue at short notice a portion of the ad- 
vertised service, or to close certain of the lines. 
For the companies’ protection the Railway Clearing 
House issued two notices in the name of the Railway 
Executive Committee. The first was dated August 
5th and said: ‘* Notice is hereby given, that in con- 
sequence of the European war crisis, the regular 
goods train and cargo boat services usually run by 
the railway companies may be considerably cur- 
tailed or interrupted, and that traffic can only be 
accepted as it can be dealt with, and then only on 
the understanding that responsibility will not be 
accepted for any delay, damage cr loss which may 
arise through any such curtailment or interruption.” 

A second notice, dated August 8th, was to 
the same effect, except that ‘* regular passenger 
train and boat services” were specified. On the 
same date the Railway Executive Committee issued 
a notice intimating that until further notice all 
single journey and return tickets and season tickets 
were available by the trains of any railway running 
between the points for which the tickets were issued. 
On the 20th idem this concession was cancelled as 
from the following Monday, August 24th, and the 
notice of withdrawal intimated that the reason for 
the issuing of the former notice was that the move- 
ment of troops in connection with mobilisation 
would necessitate certain companies having to 
discontinue a large proportion of their ordinary 
trains. As the mobilisation was then completed, 
the companies were in a position to resume the 
bulk of their ordinary service, and the necessity 
for the permission granted in the original notice 
therefore disappeared. 

The individual railway companies also gave public 
notice on their time-table posters and books, that 
passenger and goods services might be curtailed 
or varied as circumstances required without previous 
notice, and that the company concerned would not 
accept responsibility for any consequent loss, damage 
or delay. 

The public was, however, very little affected ad- 
versely at that period. Some cheap trains and fares 
were withdrawn, but this withdrawal was in keeping 
with the spirit of the time—people were disinclined 
to make holiday—and was, consequently, not felt. 
Some of the extravagantly competitive trains, e.g., 
the Midland expresses at 10 a.m. and 12 noon from 
St. Pancras to Manchester, which only called at 
Leicester, and the corresponding return trains 
were withdrawn. 

Many of the cross-Channel boats were withdrawn, 
and certain ports and steamer routes were closed 
for varying reasons. These cancellations affected 
corresponding train services, but here, again, little 
public inconvenience was caused. The volume of 
travel was greatly reduced at that time, as there was 
only a small disposition to make journeys for either 
business or pleasure, and where some of the cus- 
tomary services were stopped other routes were 
available. The railway-owned steamers and docks 
rendered good service to the State at that time, 
and have done fine service since; all of which will, 
we intend, be noticed herein in due course. 








Tae headings of the Otira tunnel, New Zealand, were 
joined in August. The tunnel is five miles twenty-five 
chains in length, and has been under construction since 
May, 1908. Owing to scarcity of labour and material 
it cannot be completed for another two ycers. It will 
be operated electrically, 
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THE FUNCTIONS OF THE GOVERNMENT IN 
RELATION TO INDUSTRY. 
By Mr. W. L. HICHENS.* 


Tur habitual tendency of Englishmen is to drift down 
the stream of life without inquiring where they are going, 
end, without any very definite ideas as to where they 
want to go. They are guided by the impulse of the 
moment, and have a robust faith, which is often justified 
by the result, that they are endowed with a sound common 
sense which will keep them straight. ‘“‘We muddle 
through somehow,” we say to each other with a smile 
of easy-going satisfaction, thinking awhile that it is 
others—usually the Government—who have made the 
muddle, and that it is we—the men in the street—who 
have saved the situation. : 

* * * 


And just as we were unprepared for war in 1914, so 
now, in 1918, we are unprepared for peace. We muddled 
into war, and we shall muddle into peace. But there 
are times when we must look ahead, and make up our 
minds what goal we mean to reach. 

We have become so accustomed to Government control 
in the everyday affairs of life during the war, we are so 
inured to the establishment of new Departments and 
new Controllers, that the invasion of what were formerly 
regarded as the rights of the individual no longer shocks 
or alarms us. The list of functions which it is proposed 
in different quarters that the Government shall under- 
take in the industrial and commercial spheres has 
assumed truly staggering proportions. I will not attempt 
to enumerate them all, for it would take too long ; but the 
following specimen catalogue will serve to illustrate the 
point. Proposals have been made to nationalise the 
railways, all road and water transport services, the coal 
mines, private armament firms, and shipbuilding firms ; 
it has been proposed that the State shall establish super- 
power stations for the supply of cheap electric current ; 
that it shall embark on an extensive housing scheme ; 
that it shall finance or take over the key industries ; 
that it shall convert the national factories into industrial 
concerns ana run them for profit ; that it shall nationalise 
the liquor trade; that it shall develop for profit selected 
resources of the Empire; that it shall be the sole pur- 
veyor of the prime necessities of life. 

Here, I think you will agree, is a formidable list of 
industrial activities for the State to assume as a part 
of its reconstruction programme, and before committing 
ourselves, as a nation, to so ambitious a policy, it would 
be well to consider it carefully from all sides‘ since, 
once we have embarked upon it, it will be hard to retrace 
our steps. We shall find ourselves in a non-stop train 
rushing headlong to the destination of State Socialism. 

As I have said before, I have no wish to find myself 
dans cette galére, and, if you will allow me, I will 
give some of the reasons why I think the Government 
should keep outside the arena of commerce and industry. 

In the first place the Government has already more 
than enough to do without annexing a vast new sphere 
of activity. Even before the war the business of Par- 
liament was hopelessly congested, and no one will contend 
that in the turmoil and confusion of the next few years 
its duties will be lightened. But if the Government 
and Parliament have failed lamentably to handle the 
business entrusted to them with any approach to 
efficiency, what chance is there that they will prove 
equal to the task of running complicated and exacting 
industrial undertakings? It would, I submit, be the 
height of folly to allow the Government to embark on 
these new ventures while their own house is in a state 
of grave disorder. 

The second objection to State trading that I would 
invite you to consider is of an even more serious character. 
Put briefly, it is that State trading tends to create in- 
ternational complications, and increases the risk of war. 
Most people will agree that the international problems 
of the next generation will be, in a great measure, 
economic, for the war has brought out the fact that 
military strength is largely dependent upon economic 
and industrial resources. The importance, therefore, 
to a country of commerce and industry is likely to be 
more fully realised than ever before, and its promotion 
will be a primary object with all Governments. Each 
Government should therefore be in a position to consider 
these international problems from as broad and detached 
a point of view as possible, and should not be directly 
implicated as itself a trader. A rate war, for example, 
in the Transatlantic trade would be a far more serious 
matter if it were carried on Ly the Governments of the 
countries concerned than if it were instigated by private 
firms. Trade questions and diplomatic questions would 
thus become largely synonymous, to the risk of the peace 
of the world. Before the war the German Government 
was already tending to assume the functions of a bagman, 
and to exercise them in a manner which was both un- 
dignified and dangerous. Economie problems _ will 
probably bulk large at the peace conference, and it is 
to be hoped that an attempt will be made to define the 
limits within which State intervention in matters of 
foreign trade is justified. 

A third objection to State trading on an extensive 
scale is that it creates a large army of Civil Service voters, 
who, in exercising the franchise, may find it difficult to 
forget that their material prospects can be better promoted 
by one candidate than another. I need not enlarge on 
the evils of the spoils system, for we are all alive to them, 
and however sanguine we may be that these evils would 
be resisted, we shall all prefer a system under which the 
temptation could not arise. 

A fourth objection to State trading is that the organ- 
isation of a Government Department must necessarily 
differ from that of a private business. You cannot run 
a public office on business lines, because the conditions 
of the public service and private undertakings differ 
toto celo, and demand a different form of organisation. 
In business it is necessary to act promptly, to take risks, 
to have a free hand, to talk as little as possible. Now, 
a Government is handicapped in al) these respects because 

*Third Lecture under the auspices of the Industrial Re- 
construction Council, at Saddlers’ Hall, Cheapside, E.C. 2, 
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of its responsibility to Parliament and the public. If 
Treasury control is relaxed and subsequently some 
blunder is brought to light by the Public Accounts 
Committee we are treated to a homily on the importance 
of a close financial supervision. It is natura] to all of 
us that we should wish to err on the side of safety, and, 
in the case of the Treasury, over-contro] is safer than 
under-control. Hence arise many vexations, inter. 
ferences and heart-burnings. 
*” a * 

The fact is that ‘* State management on sound commer. 
cial lines,” ‘‘a business Government,” are parrot cries 
incapable of realisation so long as Parliamentary contro] 
remains a reality, and so long as the party system con. 
tinues. The shareholders’ meeting of any efficiently 
run company is called once a year and terminates its 
proceedings within an hour. Is there any likelihood 
that Parliament would be prepared to adopt any such 
self-denying ordinance or impose such a degree of con- 
fidence in the Government of the day in relation to its 
business undertakings ? 

I do not wish to suggest that Civil Service adminis. 
tration is less efficient than business management. 
Mistakes are made in both, but, while the glare of pub- 
licity exposes those of the Civil Service, the blunders 
of private businesses are usually concealed beneath a 
decent cloak of obscurity. In fact, I think that much 
unjust criticism is levelled at the public services which, 
within the limits set them, are organised and adminis- 
tered with conspicuous success, and ought to be regarded 
with pride by the whole nation. Nor do I wish to suggest 
that Parliamentary control should be relaxed. 1 am 
merely concerned to point out that the organisation of 
public and private services is necessarily different, because 
they are primarily designed for different purposes, and 
that the delays, ‘circumlocution, and red tape, which 
one associates with the Government service are in a 
great measure inevitable. The moral I would draw is 
that these methods are unsuitable to industry, and fore- 
doom it to failure. 

A fifth objection to State trading is that it eliminates 
competition, and introduces a rigid uniformity of admin- 
istration which results in stagnation. A healthy com- 
petition is the life-blood of industry, and diversity of 
method is the best guarantee of progress. If Treasury 
sanction has to be sought before new methods can be 
adopted and experimentts can be carried out, if the 
responsibility and initiative of the individual are cur- 
tailed, if all changes are hedged round with formalities, 
a shrewd blow will be struck at progress. And it is 
right that after the war the Treasury should watch all 
public expenditure with a jealous eye. It will be obliged 
to balance the rival claims of education, railways, super- 
power stations, housing and a host of other things, if 
State trading is to be the order of the day, with the result 
that they will all be starved. The State again will not 
dare to take the risks that private enterprise does and 
must if it is to be successful. What is likely to happen 
if a Government not too securely seated on its Par- 
siamentary throne is invited to undertake a_trans- 
action in its business capacity which may lead to brilliant 
results or end in dismal failure? It will think of its 
shaky majority, it will reflect on the hostile criticisms 
of the opposition and the Press, and in nine cases out 
of ten will play for safety. « It is always easier to defend 
the status quo than to explain away a failure. The man 
of business knows this as well as the politician, but under 
stress of competition he is obliged to adopt the policy 
of “‘nothing venture, nothing have,” and on the whole 
he has ventured wisely. England’s commercial greatness 
has been built up by the initiative and sturdy indepen. 
dence of the business community coupled with the skill 
of its craftsmen, and it is to the same characteristics that 
we must look for the maintenance and development of 
her trade. 

There is one final objection to State trading to which 
I must refer briefly, although I fear my catalogue has 
already reached wearisome proportions. It is that by 
itself entering the arena of trade the State loses the 
detachment and impartiality which are expected from 
the ultimate controlling authority. It becomes an in- 
terested party, and its decisions are at once suspect. 
For if the State is a large employer of labour how can 
it determine the industrial disputes in which it is itself 
interested ? 

* * * 

Having eliminated trading as one of the functions of 
the Government in relation to industry, I will abandon 
the negative method and attempt a constructive definition. 
I would suggest to you that the primary function of the 
Government in relation to industry is to determine the 
conditions under which the industry shall be conducted 
by private individuals, firms or corporations, and to see 
that those conditions are carried out. The first duty 
of the Government and Parliament is to secure justice 
as between one section of the community and another. 

* * * 

To secure the confidence of both employers and em- 
ployed it should be recognised as being disinterested, 
and if it is itself to be the largest employer of labour it 
will disqualify itself as the final court of appeal.  To- 
day there are two fundamental problems which are 
exercising the minds of the workers—profiteering and 
the status of labour. They claim—and rightly claim— 
that capital shall not be unduly rewarded in relation to 
themselves, and that their voice shall have due weight 
in determining the conditions under which industry 
shall be carried on. The employer, likewise, has two 
bugbears—restriction of output and strikes. He sees 
that the material prosperity of the country depends upon 
the production of wealth, and that there can be no real 
improvement in the former except by increasing the 
latter. 

* * * 

It is obviously important that employers and employed 
should, in the first instance, hammer out their differences 
amongst themselves. But if they fail to agree, or if 
their agreement is against the public interest, the final 
decision, which should be binding on both sides, must 
rest with the Government elected by the whole community. 
There must be some outside and impartial authority to 
resolve the difference of the two parties or the result will 
be anarchy. This—which is by far the most important 
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function of the State in relation to industry—has never 
been fully recognised. 

It is the Government’s business to stop profiteering, 
and to stop exorbitant wages; it is for the Government 
to determine, in the last resort, the hours and the general 
conditions of labour; it is for the Government to hold 
the scales of justice evenly between labour and capital 
when differences arise. Assuredly it is no light task 
that Parliament and the Government are thus called 
upon to undertake in relation to industry. It involves 
an intimate knowledge of industrial conditions which 
they have never yet attained, and a degree of control 
which would make the bones of the old laissez-faire 
school turn in their graves. But it differs even more 
widely from the task which the State socialists would 
impose on the Government. For they would endow 
the Government with the functions of umpire and batsman 
in the same game, whereas, in the view put forward, it 
is essential that the two should be kept separate. 

I have left myself but little time to consider the 
secondary functions of the Government in relation to 
industry, although I fully recognise that they are of very 
real importance and often bulk more largely in the public 
eye than the one which I have stressed to-day. 

They may be grouped, broadly, under the heading of 
the encouragement of industrial development. In 
this category come the promotion of industrial research, 
the development of the consular services, the thorny 
problem of the support of the key industries, the still 
more controversial problem of protection versus free 
trade. In this category may also be included the elim- 
ination or prevention of wasteful competition. For, if 
competition ‘has its uses it has also its abuses. The 
competition among the British railway companies 
before the war is a case in point. No one would wish, 
I believe, to revert to the old conditions, or fail to recognise 
the great advantages and economies arising from a closer 
co-ordination. It is for the State to step in and insist 
that this co-ordination is carried out on the right lines. 
Similarly it has been brought home to the country that 
a broad and comprehensive scheme for the supply of 
cheap electric power through big central stations is of 
vital importance to industrial development. But the 
task of reducing the present chaos to order is beyond 
the powers of private enterprise without legislative 
assistance. It is urgently necessary that the Government 
should lay down the conditions under which these super- 
power stations may be erected, but, having done this, 
they should leave the actual work to be carried out by 
private enterprise. 

These, briefly, are some of the problems which the 
Government is called upon to face in the interests of 
industrial development, and their mere enumeration 
conveys a striking picture of the magnitude of the task 
with which the Government is faced. I have made no 
reference at all, it may be noticed, to the question of 
Government control during the transitional period 
following upon the conclusion of peace. The reason 
is that I am not concerned with a temporary and wholly 
exceptional phase in our industrial life which we shall 
all wish to abridge as much as possible. 

I have thought it best to concentrate upon the primary 
function of the Government in relation to industry, 
which is, I repeat, to determine the conditions under 
which industry shall be conducted by private enterprise 
and to see that those conditions are carried out. And 
I have emphasised this aspect because there is real danger, 
in my view, that the Government will try to turn trader 
and attempt to remedy its sins of omission by sins of 
commission, which will merely make confusion worse 
confounded. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
corres s) 





WHEN IS STEAM SUPERHEATED ? 


Srr,—What is meant by superheat in steam ? is the question 
put, on page 286, by Mr. Frank B. Aspinall. 

To answer, we first turn to one of those class books on elemen- 
tary physics, as used by juveniles, and read the usual examples 
proving that heat is not temperature ; for instance, a cubic foot, 
each, of steel and of aluminium do not contain the same heat, 
although both be of the same temperature. Superheat means 
super-calories, not super-temperatures. Next, to what sub- 
stance or fluid does the term “ superheat” apply ? Does it 

ply to water or to steam? It applies to steam—a vapour 
which can only be measured by its volume and by its pressure. 
It is easily measured in a volume-meter or flow-meter. The 
steam engine itself is a volume-meter. The steam volume 
supplied by the high-pressure to the low-pressure cylinder is 
measured off exactly at every stroke, and the pressure indicator 
makes known the pressure of that steam. (Indicator cards 
from the low-pressure cylinder prove there is no “ missing quan- 
tity.”) From the Pv of steam consumed we may deduce, more or 
less inaccurately, its supposed content of water. 

Since Regnault, engineering science has been trying to estimate 
the content of water in a cubic foot of steam at various pressures ; 
but, as shown by recent correspondence, we are still groping for 
that information. Pressure plus volume of steam és a constant 
for all steams of all densities and temperatures. It is instantly 
measurable and instantly recorded; no engine builder or 
draughtsman concerns himself with anything but the pressure 
and the volume of the steam :— 

Pv = PLAN 
33,000 

Water does not enter this formula. When therefore we speak 
of “‘ superheated steam,” we mean steam—we do not mean 
water. Water does not enter the supetheater—it is steam that 
is treated there.’ The introduction of water as the basis for 
measure is misleading, besides being very largely suppositious 
and variable from many causes, including its density or calcareous 
content of the liquid. Consequently when:we speak of steam 
we do not mean water ; and when we speak of water we do not, 
as do the engineers’ text-books, mean steam. 

Engineers and engineering professors will, however, continue 
to write ‘“‘ water = steam,” and “ steam = water,’ in order to 


sustain statements to which they are definitely committed,' with 
a great verbosity ; yet such loose equivalents are not more accu- 
rate than the expression that, say, certain gas motor omnibuses 








burn so many pounds of coal per mile; that certain com- 
pressed air locomotives consume so many gallons of water, and 
of so much head, per ton-mile of haulage—-where water is the 
motive power for the compressors—or that a certain balloon 
requires so many tons of coal to inflate it. In these, as in 
numerous other examples which could be mentioned, it is true 
that liquids and solids are transformed to produce the motive 
fluid, yet they are not the actual motive fluids, and cannot 
sanely be mentioned as such. 

The following values for steam (not water) are taken from 
Messrs. Marks and Davis’ steam tables, as an illustration of 
“dry ” saturated, of superheated wet, and of decalorised low- 
pressure steams. Until Mr. Aspinall publishes a complete set of 
steam tables based on the values he has given, it is convenient 
to refer to a work which every engineer and draughtsman uses 
for guidance, or should do. 


“ Dry” Saturated. 


Water Heat 
Volume. Abs. pres. (calculated). units. 
1 cubic foot. 200 Ib. 7 ounces. 523 B.Th.U. 


Super-saturated, Superheated + 24 B.Th.U. 


1 cubic foot 210 Ib. 7oz.5drams. 6547 B.Th.U. 
Decalorised (de-heated) by — 122 B.Th.U. 
1 cubie foot 200 Ib. 40z. Ildrams. 401 B.Th.U. 


In the second example it is supposed that 5 drams (avoirdu- 
pois) of water are introduced, by accident or by design. into the 
cylinder under the valve, so causing super-saturation of the 
steam, and also a rise in the pressure from 200 lb. to 210 Ib., and 
thus revealing a case of super-compression on the indicator 
card, unless the piston moves off rapidly and expands the steam, 
in which case the diagram reveals a fuller M.E.P., as though 
the admission had been continued beyond the real point of cut-off, 
as visible in many wet-steam cards. 

In the third example we have decalorised steam, underheated 
by — 122 B.Th.U., and at present falsely termed “‘ superheated,” 
because of its high temperature of 631.9 deg. Fah., correctly 
defined as “‘ scorched ”’ steam. 

In the last example the steam is deheated by 523 — 401 = 122 
B.Th.U., or to 23 per cent. less heat than is contained in dry 
steam, with the result that it indicates, in the steam engine, 
20 per cent. less horse-power. (The Editor cannot give the 
space here necessary for the indicator diagrams. ) 

Each quality of steam indicates in the steam engine a power 
almost exactly corresponding to the number of B.Th.U. in the 
steam, as we are all forced, in spite of our own opinions, fully to 
admit when we have had the opportunity of seeing autographed 
records of steam engine performance, as here summarised :— 


Maximum Boiler Output per Ton Weight of Boiler. 


q 





| Decalorised. Saturated. 

Cubic feet of steam per hour of | 

equal pressures -| Equal Equal 
Less water per hour ° -| 38 per cent. _ 
Reduced M.E.P. per unit of steam | 

consumed . ° . | 20 per cent. _ 
Reduced I.H.P. hour -- «| 20 per cent. _ 
Reduced B.H.P. hour .. . -| 20 per cent. _ 
Reduced foot-pounds of work per | 

hour registered ae eee per cent. ~- 





The above, typical of hundreds of tests, proves that, by 
decalorising or scorching the steam we actually burn the energy 
out of it—we disable the vehicle of energy. 

In one set of autographed diagrams made by the steam 
engines themselves, we find sufficient facts to destroy for ever 
the entire foundation of many laboriously written dissertations 
on steam engine thermodynamics, as contained in innumerable 
lengthy works now on the shelves of engineering libraries, 
respected but valueless. Why these recent automatically 
recorded logs from steam engines have been so systematically 
suppressed by the engineering Press—in particular by the 
railway engineering Press of the U.S.A.—is quite obvious to all 
who are acquainted with the growth of the superheated steam 
patents monopoly in the United States, where the facts which 
cannot be disputed are received with the most bitter anta- 
gonism. Since the engineering Press, and the writers for it, are 
opposed to the publication of automatic records, it has been 
suggested that education should begin in the elementary public 
schools, where, on certain days, the children should be allowed 
to operate and control a small demonstration steam engine that 
would be passed from school to school. The children would be 
required to note down the brake powers of “‘ wet ” steam and of 
‘“‘ scorched’? steam. These children—potential engineers of the 
future—would thus be in a position to lecture the great engineer- 
ing professors or working engineers concerning the practical 
effect upon steam power with the two qualities of steam, and 
also be able to show the authors of many pretentious works on 
“steam engine thermodynamics ’” why higher steam pressures 
are required in scorched steam for a given M.E.P.; otherwise, 
why it necessitates a lower piston speed by 20 per cent. to equal 
the M.E.P. indicated by wet steam. In this case the child would 
teach the grey-headed engineer his own business better than he 
ever knew it before, with his blundering and palpable inaccura- 
cies—written for his own judgment by posterity. 

C. R. K. 

October 28th. 


PATENT LAW REFORM. 


Sir,—I have no desire to unduly prolong the discussion with 
your correspondent “ Prior Lien,” but since he still maintains 
in effect that I am unsupported, and apparently undeserving of 
being supported by other readers of your pages, I shall reply to 
him as briefly as possible. 

Firstly, I should think it clear that population is far from being 
a decisive factor. If it were decisive, one might expect the 
female population of a country to file as many patent applica- 
tions as the male population. To take different localities, it 
may suffice to instance Scotland and Ireland. The population 
of Scotland and Ireland are about equal. but there is no equality 
in the number or in the quality of the inventions emanating from 
Scotland and Ireland respectively. Again, it is obvious that the 
proportion of the number of, shall I say, potential American 
inventors to the number of potential British inventors is not in 
the same ratio as the mere numbers of the populations. The 
population of the United States includes at least ten million 
coloured people, and a considerably greater number of people of 
all nationalities, from whom one is hardly entitled to expect 





inventions: So measured, the American population to British 


population is at most two to one. like deductions are te be 
made when the number of patents granted comes to be assessed. 
The number of British applications include provisional specifica- 
tions, many of which never mature, while there are no provi- 
sional applications or specifications in America. 

There is again a difference between the number of applications 
made and the number of patents actually granted in this country. 
Before the war less than 20,000 patents were granted annually. 
Of these British patents almost 50 per cent. were granted to 
foreigners. It would seem therefore that a population of about 
seventy million American potential inventors obtained annually 
about seventy thousand American patents, and a population of 
about forty million British potential inventors obtained about 
10,000 British patents. In the circumstances I fail to see how 
“* Prior Lien ’’ can support his theory by comparison of popu- 
lations 

Neither ‘“‘ Pricr Lien” nor myself is in a position to say 
whether American inventions or British inventions are more 
beneficial. The historian of a hundred years from now may be 
able to decide which inventions of the first two decades of the 
twentieth century, say, have contributed most to the progress 
attained in the twenty-first century. On the other hand, one 
may be in a position to say as an inventor whether he is dis- 
couraged or encouraged by any particular patent system. The 
proof of the pudding is in the eating. I gather that “ Prior 
Lien ’' has not tasted the pudding. 

That benevolent legislation may encourage inventors is 
evidenced by the fact that, whereas in 1883, 5993 British patent 
inventions were filed, in 1884, when Mr. Chamberlain’s new 
Act came into force, 17,110 applications were filed. Before deal- 
ing with the so-called monopoly which “ Prior Lien ” speaks of, 
might I just draw his attention to an elementary fact, viz., 
that a patent at present is simply a contract entered into 
between the Government and the inventor, by which the 
inventor is bound to make public every detail of his invention, 
and produce drawings, so that any ordinary practical man 
can afterwards work from them. 

The inventor thus hands over the result of his brain labour 
to the nation, and he only gets the privilege of exclusively using 
and controlling his own invention for, at most, fourteen years 
on his paying certain fixed charges. Should any of these 
charges not be paid the patent from that moment becomes 
null and void. If, again, the fees are all regularly paid, after 
the term of fourteen years has been completed the invention 
becomes public property. As to protection, no real protection 
is given, further than if the inventor has to go to law to uphold 
his rights, and ultimately wins his case—after having, perhaps, 
been practically ruined in law costs—the decision is upheld. 
Where, therefore, does ‘‘ Prior Lien’s” “‘ monopoly for next 
to nothing ” suggestion come in ? 

As arule bona fide inventors are poor, and comparatively few 
of them ever reap their just and due reward, while posterity in 
the end gets the benefit of their endeavours. Personally, con- 
sidering, as I do, that invention is the life and soul of any nation 
of progress, I maintain that it ought to be welcomed and en- 
couraged rather than discouraged. 

This also appears to be the opinion of the Committee of the 
Institution of Electrical Engineers, and the members of the 
influential deputation who waited so recently on the President 
of the Board of Trade to submit their report, formulated at 
various conferences throughout the country, as the following 
paragraphs taken from that report will, J think. clearly show :— 

“The Committee are convinced that the progress of invention 
during the past twenty-five years in this country has been much 
less than it would have been if proper encouragement had been 
given by legislation and otherwise. The effect of legislation 
as a stimulant or deterrent can hardly be over-estimated. It 
is a standard upon which public opinion is largely moulded, 
and by which it is guided. Legislation couched in language 
which expressly or by inference treats inventors as meritorious 
or unmeritorious must exercise profound influence on the 
industries, all of which depend upon invention. 

** At no time in the history of this country so much as at 
the present has there been so urgent a need or so great an 
opportunity for placing invention in the most favourable 
condition to help industry, and it is with this conviction that 
the Committee have carefully considered the proposed Bill. 
They feel that the latter will not only not encourage, but will 
discourage, both inventors and capitalists, inasmuch, as it adds 
to the already large risks of patentees, and still further lessens 
the value of Letters Patent as securities for the advance of 
money to develop inventions. They are of opinion that every 
effort should be made to reduce, if not to remove, the number 
of weapons available to people here and abroad, especially the 
latter, for attacking patentees who own real inventions, and 
in many cases have spent much time and money on them.’ 

I leave it to vour readers to judge whether the above state- 
ment indicates satisfaction or dissatisfaction with the present 
state of matters on the part of the leading engineers and in- 
ventors of this country! ‘“‘ Prior Lien ” justifies taxation of 
patents on the ground that they are monopolies which. in his 
view, hardly justify themselves, and, apropos of his reference to 
the ‘‘ Statute of Monopolies,” the undernoted sentence culled 
from the same Committee’s report should, I think, be a sufficient 
answer :—“‘ The so-called “ abuse of monop»ly rights ” has been 
during the last twenty years almost, if not entirely, confined to 
foreigners, especially Germans.” If “ Prior Lien ” believes that 
Government Department is justified in taking money for 
nothing, or next to nothing, few will agree with him. If he 
believes that patents for inventions fall under the condemnation 
of monopolies by our ancestors of the days of James I., then I 
sugge*t that he read the “‘ Statute of Monopolies.”” If he does 
not believe that in practice the system of granting patents for 
inventions has been found the most successful, and, indeed, the 
only practical way of encouraging invention, and that invention 
ought to be encouraged, then my preaching will be of no avail to 
one of so little faith. 

In a previous letter I pointed out that patents were, or ought 
to be, granted to reward inventors, but that these should not 
be subject to conditions which simply amounted to the legal- 
isation of robbery ; well, your correspondent appears to object 
to this statement, and asks me to explain what these conditions 
are. In reply I would respectfully refer “ Prior Lien ” to my 
many previous communications to the columns of THE 
ENGINEER, and particularly to my comments on the “ Dangers 
of the German Patent System,’’ as affecting the vital interests 
of British inventors, as your valuable space need not be further 
taken up by needless repetitions. One illustration, however, 
I may be allowed to give :— 

Under our present British Patent Act of 1907 the Germans 
were practically invited (by its unfortunate compulsory work- 
ing clauses) to come over here and steal a march on British 
industry and invention, which they did not fail to take full 
advantage of; this was quite bad enough, but under the 











414 


THE ENGINEER 





Nov. 15, 1918 





Co deelalaheadiahanapipaiepedensatiteireestaaianebemeaetenemamtiaanmameamenammmtemmatemmnee en 





“New Rules” enacted in December, 1914 (four months 
after the war had begun), enemy aliens or Germans 
were allowed to make applications for British patents, and 
obtain acceptances for clear imitations or infringements with 
but slight alterations of existing British patents, against which 
no opposition was allowed to be investigated, nor any action 
permitted until after the end of the war. Meanwhile the specifi- 
cations for these bogus Hun patents accepted have been printed 
and published by the British Patent-oflice. 

If this does not amount practically to the legalisation of 
robbery, I don’t quite know what does. Our Foreign Secretary 

-Mr. A. J. Balfour—has lately, quite rightly, stigmatised the 
Germans as “brutes” unfit for honest people to have any 
dealings with, and Sir Edward Carson has demanded (in con- 
nection with this very question) that all negotiations with 
Germans should immediately be put an end to. 

As regards the pen-slip I appear to have made in mentioning 
eight guineas instead of eight shillings, as the price paid for 
a Canadian specification, I fear it must also have been an ear- 
slip, for which I am sorry ; b.t even eight shillings as against 
24d. is thirty-eight times more, and is quite sufficient to show 
the difference between the price of a Canadian and a British 
specification for the same thing. Seeing, however, the Canadian 
specifications are all separately type-written and the drawings 
made by hand, it is quite conceivable that in an elaborate 
specification, with a complicated series of drawings, even eight 
guineas might sometimes be a moderate sum to pay under 
such an antiquated system, which was held up to us as a guide 
in the proposed Bill of last year. 

James KeEITH. 
Leigh-on-Sea, October 28th. 


ATR RAID CASUALTIFS. 


Str,—Any of your readers who have suffered from Air Raids 
or Bombardments and who may not yet have given information 
thereof to their Local Authority should know that the returns 
asked for by the Board of Trade are to be sent in on Monday, 18th 
inst. Jt is, therefore, of real importance to them not to neglect 
the matter longer. All that is requisite at this stage is to send 
to the Town Clerk, or Clerk of the Urban or Rural District in 
which the attack occurred, the following particulars, with the 
request that they be included in the return on behalf of the 
District to the Committee on War Damage :—(1}) Date of each 
attack. (2) Number killed. (3) Number wounded. (4; Esti- 
mated cost of making good damage to property. 

Mark H. Jupce, Chairman. 

Committee on War Damage, 7, Pall Ma!l, London, 8.W.1. 

November 8th. 


THE POWER PLANT CO., LTD. 

Srr,—It has come to our knowledge that reports to the effect 
that there are persons of enemy alien origin, exercising influence 
in the management of this company, are still being circulated. 

As this is detrimental to the interests of the Company, and 
likely to prejudice our business prospects, and is entircly con- 
trary to the facts, we shall feel obliged if you will kindly give us 
an opportunity of denying these rumours through your journal. 

The managing staff is made up as follows :—-R. J. McLeod, 
Managing Director: Robt. C. Salt, Secretary: W. E. Sykes, 
Assistant General Manager ; H. H. Thorne, Technical Manager ; 
R. E. Hughes, Works Manager. The above gentlemen are all 
British born and of British parents. 

No capital whatsoever is now held either directly or indirectly 
by any person of enemy alien origin, and neither is there any 
person of alien enemy origin holding any salaried position or 
receiving any benefit whatsoever from the activities of this 
Company. 

THE Power Pant Co., Lrp. 
THomas McLeop, 
Chairman. 


West Drayton, 
November 9th, 








MINISTRY OF MUNITION ORDERS. 


ELECTRICITY SUPPLY. 


THE Ministry of Munitions orders as follows :— 

1. No person shall on or after the date hereof except 
under and in accordance with the terms of a permit issued 
under the authority of the Minister of Munitions :-— 

(a) Connect or cause to be connected to any source 
or means of supply of electricity any place or any 
building, premises or plant, or any part thereof not so 
connected at the date hereof, or 

(6) Supply or cause to be supplied any electricity 
to any place or any building, premises or plant, or 
any part thereof not supplied with electricity at the 
date hereof, or 

(c) Use or cause to be used any electricity in or at 
any such place, building or premises or for the purpose 
of any such plant as herein before mentioned. 

Provided that in any case coming within the scope of the 
Household Fuel and Lighting Order, 1918, or the House- 
hold Fuel and Lighting (Scotland) Order, 1918, as defined 
by Clause 1 of these Orders respectively, where the pre- 
vious assent of the Local Fuel Overseer is required, and 
has been duly obtained to any fitting, equipment, or 
supply under Clause 99 of the first mentioned Order, or 
Ciause 77 of the secondly mentioned Order, no permit 
hereunder shall be required for such fitting, equipment 
or supply or the use of such supply. 

2. All applications with reference to this Order should 
be addressed to the Director of Electric Power Supply. 
Ministry of Munitions, 8, Northumberland-avenue, London. 
W.C. 2. 

3. This Order may be cited as The Electricity (Restric- 
tion of New Supply) Order, 1918. 

Note.—The permission required by the Order is in 
addition to and not in lieu of the usual Priority Certificates 
and permit reference number. 


MAXIMUM PRICES 
LURGICAL COKE. 
1. On and after the Ist July, 1918, The Steel Supplies 
(Metallurgical Coke, Iron and Stee!) Permit, 1916, issued 
by the Minister of Munitions on the Ist November, 1916, as 
modified by the Steel Supplies Permit Amendment No 5 
(Metallurgical Coke), 1917, shall take effect as if in the 


ADDITIONAL FOR METAL. 


Steel Supplies Permit Amendment No. 5 (Metallurgical 
Coke), 1917, the words :— 
Lancashire, Staffordshire, Yorkshire, Nottinghamshire, 
Derbyshire, Lincolnshire, Midland Counties. 
Per ton net f.o.t. 
makers’ ovens. 


Blast Furnace Coke si.12 648 
Foundry Coke Siatee Sc aan cakes Sk see > & O 
Steel Melting Coke (Shetlield District) 214 0 


had been substituted therein for the words — 
Lancashire, Staffordshire, Yorkshire, Nottingrvamns'e' 
Derbyshire, Lincolnshire, Midland Counties. 
Blast Furnace Coke £1 12 
Provided always that the maximum prices hereby fixed 
shall not apply to any sale or purchase of any of the mate- 
rials to which the same relate under a contract in writing 
entered into prior to the Ist July, 1918, at a price not 
contravening that permitted up to that date. 
2. This notice may be cited as The Steel Supplies Permit 
Amendment (Metallurgical Coke), 1918. 


0 


BOILERS (CONTROL) ORDER, 1918. 


No further permits for the sale by public auction of any 
boilers, to which the above-mentioned Order applies, will 
be issued, and therefore no sales by auction of such boilers 
may be held. 


SECOND-HAND MACHINE TOOLS, WOOD-WORK- 


ING MACHINERY AND TREADLE LATHES. 
THE Minister of Munitions announces that in future 


second-hand machine tools, second-hand wood-working 
machinery and second-hand treadle lathes may be bought 
and sold without the sanction of the Ministry and with 
out restriction as regards price. This suspension of 
regulations, however. does not in any way affect the 
position with regard to new tools, to which the regulations 
still apply in their entirety. A further notification con- 
cerning new tools will be issued in the course of the next 
few days. 








LOCOMOTIVE COALING PLANT. 





Consumption of 8 kilowatts, and the total weight of the 
machine is 4 tony 

It is interesting to note that an apparently insigniticaut 
factor has been instrumental in promoting the introduc- 
tion of mechanical devices for coaling locomotives jin 
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In the accompanying illustrations is shown a coaling 
*plant for locomotives, which differs in many respects 
from types hitherto existing. It has recently been erected 
for the Southern Railway of Hungary, at Buda-Pesth. 
The most notable features about it are that it is movable, 
being mounted on wheels, which run on a standard gauge 





ine, and that it is built on the coal tip, as opposed to the 
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conveyor, principle. It is fitted with two lifts cages, 
which counterbalance each other. Into these cages light 
railway trucks are run alternately, and are tipped auto- 
matically into a wide shoot, which delivers into the tender. 





The capacity is about one ton of coal per minute for a 





LOCOMOTIVE COALING PLANT 


Central Europe. It is the absolute lack of cane, of which 
the coaling baskets were formerly made. No substitute 
for this material has yet been found, for cane, with its 
extreme pliability and its smooth siliceous outer protection 
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LOCOMOTIVE COALING PLANT AT BUDA-PESTH 


against wear and wet is not easily matched. Baskets 
made of osiers have a very short life, and, when coal is 
being handled in wet weather, sometimes only last a day 
or two, notwithstanding their being heavily bound with 
iron. 
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RAILWAY MATTERS. 





Tae United States Railroad Administration reports 
that the congestion of the principal Atlantic ports has been 
reduced by 57 per cent. since last December. 


DurING the year 1917 the number of passengers on 
the Nord-Sud of Paris was 80,572,834, as compared with 
66,586,066 in 1916. From St. Lazare station 8,056,097 
tickets were issued. Of the 971 employecs 466 were 
women. 

A CHANGE has receniiy taken place in the position of 
chief engineer of way and works, Victoria Government 
Railways. Mr. J. H. Fraser has resigned owing to age 
limits and has b2en succeeded by Mr. E. H. Ballard, the 
assistant chief engineer. 

On the Ist instant an electrically operated train on the 
Brooklyn Rapid Transit Railway was derailed owing, 
it is believed, to excessive speed. The derailed cars ran 
into the side of a tunnel and were either destroyed by the 
impact or the subsequent fire. It is reported that 85 
persons were killed. 

In Leeds, fireclay is carried by the tramways, and in 
Huddersfield coal is similarly conveyed. The Sheffield 
Corporation is now anxious to have powers to carry parcels 
and goods traffic, and in its Consolidation Bill. recently 
before a House of Lords Committee, applied for the repeal 
of the prohibition placed upon such conveyance by the 
Sheffield Tramways Act, 1872. The Committee, having 
heard evidence. decided that only the reference to parcels 
should be repealed. 

On the New South Wales Railways an arrangement, 
devised by Mr. C. B. Byles, the signal engineer, has been 
introduced, whereby no signalman need be employed 
at single line crossing places. At each end of the loop 
is a dead end, the points of which can only be unlocked 
by the electrical train staff for the section in advance. 
Tae home signal for entering the loop is detected by the 
track of the loop and the dead end, and so long as these 
are clear and the loop facing points in their proper 
position, the home signal will be automatically at ‘‘clear.” 


In this column of our issue of September 20th reference 
was made to an inquiry by the Rural Transport Board 
into the question of light railways in Aberdeenshire. 
At a recent meeting of the Aberdeen District Committee 
it was reported, as regards the light railway from Aberdeen 
to Skene and Echt, that the only difficulty seemed to 
b> as to getting the railway into the city of Aberdeen, 
and here there were two proposals :—One that passenger 
traffis might connect with the corporation tramway system 
and the other that goods traffic might connect with the 
Great North of Scotland system at Culter. 


ANSWERING & question as to anthracite coal, Mr.Wardle 
said on the 6th instant that there was no surplus of an- 
thracite coal available from Irish mines, as the whole out- 
put is being distributed upon production. The question 
of improved transit on railways in Ireland for timber 
and turf is one affecting the Irish Railway Executive 
Committee, and Mr. Wardle was communicating with 
that body. The construction of a new railway from the 
Castlecomer collieries to j>xin up with the Great Southern 
and Western line near Kilkenny is being pushed on. The 
new railway to the Wolfhill collieries was completed, 
and the construction of the two new sidings at Gradefield 
and Modub2agh pits was being expedited. 

ANSWERING a question last week on the tonnage of 
coal lost during the last six months in South Wales 
through short time, Sir Albert Stanley said that the 
estimated amount was 200,000 tons, out of an output 
of 3,500,000 tons, and that most of this loss had occurred 
during the past few weeks. He concluded his reply by 
observing that the acute situation which had recently 
arisen was being dealt with by diversion to South Wales of 
tonnage which would otherwise go to other districts, 
and by an increase, as far as possible, in the transport 
of coal inland, as to which the Controller of Coal was in 
communication with the railway companies with a view 
to the provision of the best possible facilities. 


In this column of our issue of February 15th last, 
reference was made to the desirability of restoring a 
junction formerly existing just outside Cork, between 
the Cork and Macroom Railway and the Cork, Bandon 
and South Coast Railway. This junction would be of 
much more value now than formerly in consequence of 
the fact that the latter railway has now, by means of 
the Cork City Railway, a physical connection with the 
whole of the Irish railway system. Judging by a question 
asked in the House on the 24th ultimo, this junction has 
now been restored, but the President of the Board of 
Trade intimated that this had been done at tle expense 
of the Admiralty for the conveyance of naval and military 
traffic only, and the Board of Trade had no power to 
intervene. Sir Albert Stanley added that he understood 
that the line could not be made available for general 
traffic unless considerable further expenditure was 
incurred on its equipment. 


On the 5th instant Mr. O’Dowd asked whether the 
Chief Secretary was aware that in 1903 a Treasury expert 
who visited the Arigna coalfields in the counties of 
Sligo, Leitrim, and Roscommon reported that the un- 
developed portion of this region situated in Geevagh, 
County Sligo, could alone produce 4,650,000 tons of coal, 
besides millions of tons of iron; and if so, whether, 
seeing that the counties of Sligo and Mayo were shut out 
from communication with these mines by want of railway 
facilities, he would devise some means by which the people 
of these counties might be assisted in the matter 
of getting fuel. To this question My. Shortt replied that 
the figures quoted represented Mr. Rankin’s estimate 
of the total quantity of unworked coal in the whole 
Arigna mining field, only a small portion of which is in 
County Sligo. Mr. Rankin gave an estimate of the 
amount of iron in the Arigaa field, but he came to the 
conclusion that the iron ore in the district could not then 
(1903) be worked at a profit. So far as can be seen, 


Mr. Shortt added, the line at present under construction 
from Arigna will be capable of carrying much more than 
any output of coal immediately probable for some time 
to come from the district served by it, which includes 
the chief mine actually being worked. 





—=_—€—————=—____________== 





THE ENGINEER 





NOTES AND MEMORANDA. 





THe astonishing increase in the production of alumi- 
nium can be judged from the fact that while the world 
production in 1913 was 68,000 tons, experts estimate the 
production for 1917 at 136,000 tons, for 1918 at 230,000 
tons, and for 1920 at 350,000 tons. 


As a war economy in building Californian redwood 
might be used in many cases as a substitute for hardwood, 
says the Builder. This wood takes polish well, and is 
noted for its even grain, freedom ‘rom knots and blemishes ; 
and as the trees vary from 150ft. to 350ft. in height, and 
from 3ft. to 15ft. in diameter, the boards may be had in 
any widths and length. 


Pore tri-nitro-toluene, or T.N.T., the most important 
of the shell high explosives, is known in the Service as 
Trotyl, and is used in other countries under various fancy 
names, such as “ Tolite’’ in France, “ Trilite ”’ in Spain, 
and “ Tritolo’’ in Italy. Pure T.N.T. melts at 81.5 deg. 
Cent., but the final purification is so difficult that a product 
which melts at 80 deg. Cent. is called “‘ pure.” 


Accorp1neG to the Gas World, the loss of gas on account 
of the permeability of the fabric of a motor gas container 
is usually considered to be in the neighbourhood of one- 
fifth of a cubic foot per square foot of area per hour, 
when the container is new. After about eight months’ 
exposure to normal weather and running conditions, 
the permeability rises in some cases to about one cubic 
foot per square foot of fabric. 


PARTICULARS are given in the Bulletin des Usines de 
Guerre of the details of an optical pyrometer in use for 
controlling the temperature of gas furnaces. Two squares 
of coloured glass are illuminated by transmitted light 
from an electric lamp, the tints of the glass being so 
chosen as to correspond to the colour of the furnaces at 
the maximum and minimum permissible temperatures. 
Pyrometers of this description are also said to be in use 
in connection with the hardening of tools. 


AN electric motor of extremely small dimensions has 
appeared on the market in Germany. The motor is 
enclosed in a shell of 3cem. diameter and 4cm. length 
and weighs 150g. The shaft is arranged so as to hold 
tools that are required by dentists and surgeons, but 
the device should be of great use for other purposes, 
such as boring small holes in metals and rare stones 
The motor can be driven by direct or alternating current, 
and runs at a maximum speed of 5000 r.p.m. 


ACCORDING to a new regulation published by the 
Ministry of Public Works in Austria on August 21st, 1918, 
it is now permitted to use aluminium conductors of lower 
conductivity than those specified in the regulations in force 
hitherto. The highest limit for the resistivity is now 
31 ohms for an aluminium wire of 1000 m. length and 1 
sq. mm. section at 15 deg. Cent. instead of 20 ohms, as 
previously specified. The change is necessitated by the 
impossibility of meeting the earlier specification with 
the grades of aluminium now obtainable. 

In a communication to the “ Bulletin’’ of the Société 
Internationale des Electriciens, Mr. A. Larnaude states 
that the present capacity of French incand>scent lamp 
factories is 15-20 millions of lamps per annum, but this 
figure might be doubled in the near future. The tonnage 
required for the transport of materials needed in this 
industry is small, and on ton of the ore will provide 
sufficient material for 3,000,000 lamps. The argon re- 
quired for the smaller typ2s of gas filled lamps is now being 
made in considerable quantity by the process of M. Claude. 


AccorpIN@ to a Washington wireless message, contracts 
have been placed for the largest order tor motor equip- 
ment ever given out by the United States Government, 
the amount involved being something like £26,(00,000. 
The orders include 800 3}-ton lorries, 202 2 tonners, 
and 600 1 and 14-ton complete vehicles. In addition 
900 5-ton, 1020 33-ton, 1250 3-ton, 2100 2-ton, and 565 
1s-ton chassis are specified. The order also includes 
9000 five-passenger cars, 300 “winter” cars, 558 
limousines, 3000 delivery cars, 18,775 motor cycles, and 
25,000 push-bicycles. 

WHILE iron is the only metal that can be made into a 
really powerful magnet, the property is not peculiar to 
iron. Nickel and cobalt can both be magnetised, and 
show the familiar North and South poles, like an ordinary 
steel magnet. It has been discovered recently that silver 
can also bs mognotised under certain circumstances, says 
the Electrical Review. Some bars of exceptionally pure 
silver were heated to 180 deg. C., and left for some time in 
a strong magnetic field, in connection with some experi- 
ments on gravitational attraction, described in a paper 
read before the Royal Society. It was afterwards found 
that the silver had become weakly, but permanently, 
magnetised by this treatment. 


AccorDING to information collated by Mr. L. C. Harvey 
in the United States it appears that the quantities of 
pulverised coal used in the United States annually in 
various manufactures are as follows :—In the cement 
industry, 6,000,000 tons; in the steel and iron industry, 
2,000,000 tons ; in the production of copper, 1,500,000 tons, 
and in the generation of power, 100,000 to 200,000 tons. 
To attain success the coal must be dried, crushed and 
pulverised until 95 per cent. will pass through a 100-mesh 
sieve, having 10,000 openings to the square inch. A 
cubic inch will contain over 200,000,000 particles, none of 
which will be greater than one-hundredth of an inch cube, 
and a large percentage less than one six-hundredth of an 
inch cube. 

Tue physical theory of the ordinary incandescent mantle 
composed of thoria and ceria—Auer or Welsbach mantle— 
has been most fully treated by Rubens, who found the 
high efficiency of the approximately 99 per cent. thorie, 
1 per cent ceria mixture to be due to two causes: First, 
to the low emissive power of the thoria, in virtue of which 
it attains a high temperature in the flame; second, to 
the introduction of a rather sharp absorption—emission 
—band in the visible spectrum by the small quantity of 
ceria when hot. The addition of more ceria broadens the 
emission band, thereby contributing proportionately 
more infra-red energy, increasing the total radiaton, 
and lowering the temperature so that the radiant luminous 
efficiency falls off again after passing through an optimum. 
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MISCELLANEA. 





At Warrenpoint, Carlingford Lough, a new yard for 
the building of ferro-concrete vessels, the only one of 
its kind in Ireland, has been constructed. 


Tue Norwegian Government contemplate erecting 
three factories for producing herring oil in the various 
fishing districts. The largest one will be at Haugesund, 
with a capacity for treating 4000 hectolitres daily. The 
other two factories will be able to treat only 1000 hectolitres 
daily. 

Ir is stated that the Medical Research Board of the 
Division of Military Aeronautics, in the U.S.A., has founa 
a substitute for glass for pilots’ goggles. The substance 
is hard, non-inflammable, and practically non-shatterable, 
and should be serviceable for windscreens and for “lights” 
on enclosed cars. 

In a long article dealing with the war boom in the 
German motor industry, appearing in. the Frankfurter 
Zeituny, it is stated that, in spite of the inevitable diffi- 
culties of war-time, the motor trade has enjoyed a greater 
prosperity perhaps than any other branch of industry. 

"he demand has continued in excess of the supply, 
numerous additions have been made to various works, 
and the investment of new capital has been much in 
request, 

Tut Danish Government has submitted to the “‘ Land- 
thing ’’ (Parliament), a Bill for the erection of a large 
hydro-electric plant. The power will be obtained from 
a suitable barrage erected upon the river Guden. It is 
estimated that it will be possible to obtain 600 million 
cubic metres of water per annum, with a fall of about 
nine metres, which will yield a power of 10 million kilowatts, 
of which eight million will be utilisable. The cost is 
estimated at four million kronor. 


At the annual meeting of the German Association of 
Gas and Water Engineers, held recently in Berlin, the 
question of a continued demand for gas for road-motors 
after the war was discussed. The belief in a future 
increasing demand is based mainly on the shortage of 
horses. But other advantages possessed by gas will 
recommend its use. Experience in Berlin with three- 
ton road motors shows an expenditure of one cubic 
metre of gas for one kilometre of distance travelled. 


Tse Army Council has appointed a Committee, to 
be called the Joint Roads Committee, for the purpose 
of carrying into effect the powers of contro] and- main- 
tenance in regard to public roads vested in the Army 
Council by the Defence of the Realm Regulations, and 
of performing certain duties in connection with the 
construction, improvement, and maintenance of such 
roads for war purposes. Brigadier-General Lord Montagu 
of Beaulieu has been appointed Chairman of the Committee 
by the Council. 

Tae Governor of Galicia, acting with a group of 
engineers, has bought from the Germans all the electric 
plant constructed by the army in East Galicia, on the 
River Seret, while this was a theatre of war. The 
German army built an electric power station on the 
Seret, and constructed a network of high-tension cables 
of 1500 volts, extending from Tarnopol to Borszczow. 
Transformers set up in towns and villages changed the 
current to 220 and 110 volts. The energy was supplied 
either by water or by special steam engines. 

THe Automobile Association has received several 
entries for its competition for a £1000 prize offered for 
the best system for enabling coal gas to be satisfactorily 
used as a fuel for motor vehicles. In addition, many 
firms have signified their intention to compete for the 
prize, but have not yet definitely entered as competitors. 
The closing date for the competition is December 31st, 
1918. Those who have postponed their entries should 
communicate at once with the Secretary, Automobile 
Association, Fanum House, Whitcomb-street, London, 
W.C.2. 

Tue following figures indicate the growth of Belfast’s 
shipbuilding and repairing work during the war :— 


Year. Merchant Ships Tonnage. Vessels 
Built. Repaired. 
Rc. «s 6 26,000 crane e 140 
se ca aie 2 14,000 yede 271 
i... 17 145,000 207 
1918(10 mths.) 17 150,000 167 


The number of vessels arriving in Belfast Harbour on 
Government business, mainly connected with the building 
and repair of ships, which in 1916 was 818, for the ten 
months of this year had grown to 2037. 


THERE has recently been delivered by Sir W. G. Arm- 
strong, Whitworth and Co., Limited, trom its Walker ship- 
yard, the first fabricated ship designed by itself. The vessel 
is constructed on the Isherwood system of longitudinal 
framing, and has the carrying capacity of 10,000 tons. 
The keel was laid on March 11th this year, and the launch 
took place on September 5th. The total time from 
keel laid to handing-over was thirty-one weeks five days. 
Circumstances beyond the control of the builders inter- 
fered with the work of completion or the vesse] would 
have been finished a month earlier. The experiment 
in fabrication was, however, very satisfactory, and 
promises well for dispatch in the building of the rest of 
the ships of the series at this yard. 


Two Belfast firms, Messrs. J. and R. Thompson and 
Messrs. McLaughlin and Hawey, have joined forces for 
shipbuilding purposes. A site was acquired consisting 
of a narrow strip of land, bounded on one side by a 
railway siding and on the other side by the estuary. 
A deep water quay, beside which steamers drawing 14{ft. 
can berth, adjoins the site. The greater portion of it 
will be used as a fitting-out berth. A crane has been 
erected, a large fitting shop has been built alongside, 
and is to be equipped with modern machine tools for 
dealing with repairs and fitting out. There are also 
joiners’ shops, a smithy, complete crushing and screening 
plant, mould lofts, cement stores, concrete mixer house, 
and a full range of offices. Narrow gauge rails are laid 
down all over the yard to facilitate handling of materials. 
Nine months ago the site was a bleak stretch of barren 
beach. To-day it finds employment for 400 workers. 
Orders are on hand for Admiralty barges. 
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PLANS OF A CONCRETE SEA-GOING LIGHTER AND AN OIL BARGE 
THE MARINE AND GENERAL CONCRETE CONSTRUCTION COMPANY, LIMITED, POOLE, ENGINEERS 
(For description see page 408) 
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DEATH. 





On the 10th November, at 42, Cheyne-court, 8.W. 3, from 
pneumonia after influenza, Wirt1am LieWwELILYN PREECE, 
Lieutenant, R.N.V.R., M.Inst. C.E.. &c., of 8, Queen Anne’s- 
gate, S.W. 1, and Penrhos, Carnarvon, eldest son of the late 
Sir William Preece, K.C.B., aged 52. 
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Problems of Peace. 


TuERF have been times during the past four years 
when we have all had to remind ourselves that there 
was “a waron’”’; moments when we kicked against 
the restrictions and railed against the authorities 
that imposed them : even worse occasion when whole 
sections of the community forgot themselves and 
forgot the men who were fighting their battles at the 
front and enduring hardships and privations of which 
the reports are no more than dim shadows of the 
reality. But taking the nation for all in all it has 
upheld the traditions of its race,and by its dogged 
perseverance and—despite its grumblings—by its 
good humoured tolerance of discomforts and a 
constant will to win it has contributed a vast share 
in the complete defeat of the enemy. We remind 
ourselves now of this fact, because though the war 
came virtually to an end with the signing of the armis- 
tice on Monday last, the period of stressis not nearly 
over. and often enough during the coming months we 
shall have to modify the familiar phrase,and say to 
ourselves ‘‘ Remember there was a war on.” The 
patience, the tolerance, the perseverance, the good 
humour which were ours during the war will be needed 
during the first few years of peace when we are 
struggling to accommodate ourselves to the new 
conditions. If we lose these high qualities we shall 
open the way to political, economic and industrial 
disturbances, which will hinder for a generation the 
re-creation to which we aspire. At the moment 
we are suffering from an excess of counsellors, all 
ardent to effect reforms, but all forgetting that hasty 
reform is revolution. Reforms are needed, but even 
more than reforms, a swift return to active industrial 
life is required. 

It cannot be quite the industrial life we knew 
before the war—too many things have happened to 
permit that—and even the most ardent trade unionist 
has long since given up the demand for the complete 
reinstatement of pre-war conditions. But in many 
respects the conditions must be the same,and the 
more nearly they resemble those of the past the more 
quickly shall we recover our stride. Itis, for example, 
imperative that governmental control of manufactur- 
ing industries should cease as soon as possible, but 
that, in certain industries, it must for a time be con- 
tinued is obvious, for the instant removal of it wouid 
cause grave disturbances of trade. Mr. Winston 
Churchill, speaking at the Ministry of Munitions last 
week, said “‘ our object is to liberate the forces of 
individual enterprise and to divest ourselves of 
responsibilities which the State has only accepted in a 
perilous emergency, and from which in the over- 
whelming majority of cases it had far better keep itself 
clear.” Speaking in the House of Commons on 
Tuesday, Dr. Addison made the same point. ‘‘ We 
must recognise,” he said, “the danger that may 
arise in time of peace from bureaucratic methods. 
We cannot seek to promote the rapid restoration of 
industry by particular State interference.” We 
believe these views express the general opinion of 
the country. There are those who would seize this 
opportunity to endeavour to thrust upon the people 
communistic principles; but we are convinced that 
all calm thinkers will agree that to adopt new schemes 
at a time when our first concern must be a rapid 
return to productive processes would be to court 
disaster. We have at hand the old machinery, very 


little, if any, the worse for its experiences of the past 
four years, and in many respects distinctly the better 
for it, and to jettison that machinery, to throw it 
away and endeavour to replace it with something else, 
which would unquestionably be of an experimental 
nature, would be to cause delays which we cannot 
afford. Even if, which we do not for one moment 
admit, Government ownership were better than private 
ownership, we say that to adopt it at this moment 
would cause such a dislocation as would rob it for a 
generation of whatever advantages it might possess. 
We agree with Mr. Churchill that for a time some State 
control must continue. It is believed that there are 
great stores of raw materials of all kinds in the 
country,or in the possession of the Government in 
foreign parts. The State cannot conveniently throw 
those materials on the open market, and it must, 
therefore, exercise control over their disposal. In the 
hurry to set up new industries or restore old ones, it 
is certain that manufacturers of unessential products 
would scramble for raw materials with the makers 
of essential products—ships, locomotives and rolling 
stock, building material, &. The Government must 
see that those industries which are of the greatest 
national importance are first served. Then, again, the 
output of war materials cannot be instantly arrested ;- 
warships partly completed must be finished, and a 
thousand and one lesser commodities of war must be 
proceeded with. In these directions, and for such 
reasons as we have indicated, control, but control of a 
constantly diminishing closeness, must be exercised. 
Then,again,thereis an indirect form of control of which 
the importance cannot be exaggerated. No one but 
the Government can regulate the return of labour to 
the country. If it returns too rapidly, so rapidly 
that it cannot be absorbed by factories, warehouses 
or workshops, then we shall have trouble through 
sheer idleness. The return of workers must proceed 
part passu with the accommodation for them. Mr. 
Churchill, in the speech to which we have alluded, made 
the very interesting statement, on the authority of 
Sir James Stevenson, chairman of the Ministry’s 
Demobilisation Board, that 60 per cent.of the “persons 
employed in munitions industries are at work for 
war purposes upon industries which they would in the 
ordinary circumstances be working upon for peace 
purposes.”” The figure certainly surprises us as, 
no doubt, it will surprise others,and we should be 
interested to see the data on which it is based; but 
accepting it on the authority of Sir James Stevenson, it 
shows that the question of the recovery of many of our 
industries will be less difficult than is generally antici- 
pated. But even then, according to Dr. Addison, 
there are about one million persons engaged on 
industries to which they are not accustomed, and 
from which they have to be displaced to make room 
for returning soldiers, or because the industry is no 
longer required. One million is a surprisingly small 
number, but, accepting even so small a figure as 
correct, it is obvious that we cannot expect to see 
Government control of such a body of labour at 
once released. 


There already exists in the Ministry of Reconstruc- 
tion machinery for the control of material, and there 
has recently been set up a Civil Demobilisation Depart- 
ment under Sir Stephenson Kent and a Board under Sir 
James Stevenson for handling the labour problems. 
The Government, furthermore, is taking steps to place 
certain orders for peace material which will help to 
tide over the difficult period immediately ahead of 
us, but we understand from Mr. Churchill that the 
Ministry is just as much in the dark as to how to use 
shell factories as anyone else, and that it has as yet 
no clear ideas as to the employment of the great 
army of women that will be released as soon as the 
Government tactcries close down. But these knotty 
problems we cannot enter into at the end of an article. 
The woman problem will probably partly settle itself 
when the men returnto theirhomes, butthe machinery, 
and particularly the machine tool problem, is one on 
which engineers might with advantage to their 
country exercise their ingenuity. 


Irish Transport Developments. 


In the final report of the Dominions Royal Com- 
mission dealing with the dock and harbour facilities 
of the main trade routes of the world a policy of 
co-ordinated harbour development was _ strongly 
advocated, and the lines of the reform movement 
suggested. That report referred to the complete 
demonstration given during the war period that the 
future of the Empire depends upon its sea com- 
munications. It was pointed out that whatever 
the existing magnitude of the ocean borne commerce 
between the United Kingdom and the Dominions, 





and the same observation applies to Allied and 
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neutral nations, and whatever the prospects of its 
development in the future, producer, manufacturer, 
and merchant alike are concerned with securing 
cheap, regular and efficient transport for their goods, 
and consequently, with the progressive development 
of the shipping facilities of the Empire. It was an 
easy step from this promise to show that the trans- 
port system aimed at depends, in the last resort, 
on increase in the size and draught of ocean-going 
vessels, and consequently on the existence of har- 
bours and waterways of a capacity, and particularly 
of a depth, adequate to receive such vessels. The 
committee insisted that this was a case for urgent 
measures. 

The inquiry which is now in progress to decide 
what steps should be taken to develop and improve 
the internal facilities for transport within the United 
Kingdom, and to secure effective supervision and 
co-ordination, isa branch of the same great problem, 
and the report of the Irish Sub-committee, which 
has just been issued, indicates that the investigation 
now in progress is proceeding on the right lines. 
This Sub-committee, to whose work reference was 
made in THE EnaiNEER of October 4th, was appointed 
to investigate and report upon the facilities for 
transport offered by the ports and canals of Ireland, 
and to make suggestions for their equipment and 
development. The full report of the inquiry, which 
included public sittings at twenty different centres, 
the examination of nearly two hundred witnesses, 
and a tour of inspection of most of the larger ports, 
is not yet available; but certain conclusions and 
recommendations have been stated, and these, in 
view of the reform movement which is taking shape 
in connection with the British transport system, 
which was also the main topic of Sir John Aspinall’s 
address to the Institution of Civil Engineers, are 
sufficiently important to merit attention. As might 
have been expected, the Sub-committee has reached 
the conclusion that the magnificent natural harbour 
resources of Ireland endow the country with great 
potential advantages, and if certain improvements 
could be carried out, Ireland would occupy a high 
place in the national transport system. The main 
defects of the existing docks and harbours are want 
of depth of water to accommodate vessels of the large 
draught which are now in service, an insufficiency 
of discharging berths, a lack of efficient equipment 
for handling cargoes with economy and dispatch, 
and inadequate linking up of harbours and piers 
with railways and inland waterways. It is only 
natural that special consideration should be given 
to the familiar scheme of establishing a Transatlantic 
terminal port at Blacksod Bav, Galway, or elsewhere, 
for the purpose of accelerating the transport of 
passengers, mails. and express consignments of 
merchandise between the United Kingdom and 
North America. No definite recommendation is 
made in this connection, but the Comniittee had 
the advantage of hearing the advocates of the various 
schemes and of inspecting some of the proposed 
sites on the West Coast, and the members were so 
impressed with the possibilities of such a project 
that it is intimated that the whole question will 
be carefully investigated for discussion in the final 
report. Although the point is not made quite clear, 
the report indicates the character of what might 
be regarded as an alternative plan for expediting 
mail and passenger services between the United 
Kingdom and North Atlantic ports. The suggestion 
is that arrangements might be made to provide deep 
water piers, not only at Queenstown, which seems 
an obvious recommendation, but at a North of 
Ireland port from which fast train services for 
passengers might be established. while for mails the 
hope is expressed that air services might be found 
feasible. More light will doubtless be thrown upon 
this proposal at a later date. Many regard the 
provision of a tunnel beneath the Irish Channel, 
or at least the establishment of a train ferry between 
England and Ireland, as an essential part of the 
scheme for a Transatlantic port on the West Coast, 
but on this matter the Committee declines to express 
any opinion or to make any recommendation. With 
regard to the inland waterways the Committee 
doubtless had in mind the fate which awaited the 
somewhat ambitious scheme for the improvement 
of English waterways recommended in the report 
of a Royal Commission, and has been content to 
outline a modest programme of new works. The 
main object is to provide transport facilities for the 
coal and other mineral resources of the Arigna 
district, where the Government is constructing a 
short connecting railway as a war measure. This 
work would involve the reconstruction of the Lough 
Allen Canal and the deepening of the waterway 
and enlargement of the locks from Killaloe to 
Limerick, as well as a connection with the docks 
at that place. The main effect of the improvement 
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would be to enable the Shannon navigation to be 
used for the conveyance of Irish coal and other 
products to the South-West of Ireland. 

One of the most important subjects which was 
raised at the sittings of the Sub-committee was 
the want of direct responsibility by existing authori- 
ties for the control and maintenance of the harbours. 
Reference was made on several occasions to the 
‘anomaly of having the administration in the hands 
of such numerous departments as the Board of 
Works, Congested Districts Board, thé Department 
of Agriculture, Technical Instruction and Fisheries, 
as well as Corporations, Harbour Trusts, and private 
owners. The view was strongly pressed that the 
general control should be vested in a single authority. 
This opinion has had weight with the Sub-committee 
and a recommendation is made for the immediate 
establishment of a General Harbour Department, 
which would be entrusted with all duties connected 
with Irish harbours and which would investigate 
the requirements of each harbour, consult with the 
local authorities as to necessary improvements, 
and, if necessary, give financial aid. There is so 
strong an objection to anything like Government 
control to-day that it is satisfactory to note that 
the functions of the proposed Government Depart- 
ment would stop short of interference with actual 
working or administration, and would only take 
absolute control of any port if local authorities 
failed to discharge their trust, and then only until 
a competant authority had been established. To 
the final suggestion that the Imperial Government 
should exercise general control over navigable waters 
there can be no objection. The Sub-committee is 
indeed to be commended for having steered so warily 
in the shoal water of the difficult channels by which 
Government control has to be approached. 








NAVAL NOTES.* 


Austria’s Naval Collapse. 


WHATEVER the military future of Austria may be, 
it is practically certain that, as a naval Power, her day is 
over. At the present moment the whole of the “ Imperial 
and Royal Marine ”’ is in the hands of the Southern Slavs. 
By the terms of the armistice the following units are to be 
surrendered to the Associated Powers: three battleships, 
three light cruisers, nine destroyers, twelve torpedo-boats, 
one minelayer, six Danube monitors. It is to be presumed 
that the vessels to be delivered up will be selected from 
the most modern types in each category. The remainder 
of the vessels are to be disarmed. Fifteen submarines 
completed between 1910 and 1918 are also to be sur- 
rendered, all other boats b ing disarmed. The eventual 
fate of the surrendered warships has still to be announced. 
Meanwhile all the dockyards, bases and arsenals of the 
fleet have come under the control of anti-Austrian elements. 
The State dockyard at Pola is, for the time being, in 
Italian occupation. At this yard there are two building 
slips, one large enough to accommodate vessels of the 
Dreadnought type; four floating docks, including one 
capable of raising vessels of 22,500 tons; and an extensive 
and very up-to-date plant for fitting out and repairs. Tt 
was intended to develop the building facilities of this yard 
very considerably, and one of the later Dreadnoughts of 
the 1914 programme—which was never executed—was to 
be assigned to Pola. The only large vessels actually 
constructed here were the battleships Monarch and Baben- 
berg, and the cruiser Sankt Georg. The light cruiser 
Spaun, of 3500 tons and a trial speed of 27 knots, was 
launched at Pola in 1909. The harbour fortifications were 
very strong, and are estimated to have cost 2} million 
sterling. Even more serious is the loss of Trieste, with its 
great building establishment known as the Stabilimento 
Tecnico, where most of the Austro Hungarian warships had 
been constructed. This yard has a frontage of 2100ft., and 
covers an area of 123,000 square yards. The plant is 
extensive and modern. In the branch shops at San Andrea 
complete machinery and boiler installations were manu- 
factured, including turbine engines on the Parsons system. 
Three battleships of the Viribus Unitis class were built by 
the Stabilimento Tecnico, besides the three “* Radetzskys ”’ 
and the three ‘‘ Erzherzog Karls.’’ The yard had a well- 
deserved reputation for good workmanship, and of late 
years had received several foreign contracts for war and 
merchant vessels. Apart from its value to the navy 
Trieste was, of course, the principal commercial port of 
the Monarchy, and its loss is a complete death-blow to the 
maritime aspirations of that unhappy State. 


Ships and Yards. 

FruME is now understood to be under Croatian 
dominion, but the situation there is somewhat obscure. 
In any case, the recovery of the port by Hungary seems 
problematical. On the outbreak of the war it was in 
process of conversion into a large centre of shipbuilding 
activity. The Danubius yard, subsidised by the Hun- 
garian Governm2nt, was being enlarged and modernised, 
and five slips, including two of 600ft. in length, had been 
laid out. Its first important naval contract was for the 
building of the battleship Szent Istvan, which was begun 
in 1912, and completed in 1915. This vessel, it will be 
recalled, was sunk last summer as the result of a daring 
torpedo attack by Capt. Rizzo, of the Italian Navy. 
Fiume was also the site of the Whitehead establishment, 
which manufactured all the torpedo equipment uf the navy 
and, until recently, built submarines of the Holland type. 
This work, however, was discontinued a few years ago. 





* These notes w:re in type before the_signing of the Armistice. 
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Prior to the war a smaller yard existed at Monfalcone, in the 
Gulf ot Trieste, but it was overrun in the course of the firs; 
Italian advance, whereupon the Austrian artillery shelled 
it so thoroughly that the yard was entirely destroyed, 
together with several small warships that were on the 
stocks. Austria possessed several torpedo and coaling 
bases on the Dalmatian coast, most of which have now bee; 
taken over by the Allies, e.g., Sebenico, Zara and Spalato, 
The fate of the magnificent harbour of Cattaro, in Herze. 
govina, is still in doubt, but it is very unlikely to revert 
to Austria. That country, in fact, is now without a coast 
line, so that a war navy has become not merely super. 
fluous, but a veritable white elephant. 


War Losses. 


In common with her erstwhile German ally, 
Austria took the greatest pains to conceal the losses incurred 
by her navy during the war. They are not, however, be. 
lieved to have been very numz2rous, for the sufficient reason 
that the fleet spent most of its time in port. Curiously 
enough, the heaviest damage wasinflicted by the diminu- 
tive motor craft attached to the Italian Fleet. Com. 
manded by skiful and intrepid officers, they repeated|y 
penetrated into the strongly-defended hostile bases and 
discharged their torpedoes against the Austrian ships 
lying at anchor. Captain Pelligrini and Rizzo were the 
ablest exponents of this mosquito warfare, and both are 


known to have accounted for at least one Dreadnought ' 


apiece. On the very eve of the armistice, an Italian motor 
boat forced the harbour of Pola and there torpedoed the 
Viribus Unitis. The known losses of the Austro-Hungaria), 
navy during the war are as follows :—Battleships : Viribus 
Unitis (20,000 tons), Szent Istvan (20,000 tons); Wien 
(5606 tons); light cruisers: Zenta (2300 tons); an 
unidentified unit of the “* Spaun ” class (3500 tons), the 
Kaiserin Elisabeth (4000 tons) ; two large and three smal] 
destroyers. It is certain that several other vessels have 
been destroyed, but definite information is still lacking. 
A certain number of submarines was also sunk. 


The Skoda Works. 


A FURTHER serious handicap on any future develop. 
ment of Austria’s armaments has been imposed by thie 
secession of Bohemia, in which State is situated the famous 
Skoda works at Pilsen. For several years past the whole 
of the ordnance for the Austro-Hungarian land and sea 
services has been manufactured at Pilsen. In the opinion 
of the best judges, Skoda artillery, particularly the naval! 
models, was superior to the products of Krupp. The 
naval guns were remarkable for their high ballistic qualities 
and the great weight of the projectiles in proportion to 
calibre. The 12in. 45-calibre piece, though weighing but 
52 tons, fired a projectile of nearly 10001b. with an initial 
velocity of 2625 foot-seconds, and was credited with the 
power of penetrating 19.6in. of Krupp cemented steel 
at 5000 yards. A still more formidable model, of 14in. 
calibre, was in view for the new battleships. Its shell of 
1656 lb. had an initial velocity of 2625 foot-seconds, this 
being apparently a standard velocity for the I]4in., 12in., 
9.4in., and 7.6in. models. The Skoda Works, which were 
founded on a modest scale in 1859, owed their steady growth 
to the advantages they enjoyed in the form of cheap coal, 
pure iron, and excellent railway communications. In 
1914 they employed 8000 men, covered an area of 360 acres, 
and owned besides coal mines and an artillery proving ground, 
The consumption of coal was 200,000 tons per annum, 
and the annual output of steel amounted to 30,000 tons. 
The equipment included six Siemens-Martin furnaces, both 
basic and acid, with an aggregate capacity of 180 tons; 
and a large Harmet fluid compressed steel plant, in which 
gun forgings of 50 tons and upwards were made. The 
ordnance factory was on a very large scale, with plant 
adapted to the production of every kind of ordnance, from 
16in. down to machine guns. One of its achievements was 
the supplying of the complete armament of two battleships 
and three cruisers in thirty months. Another order, for 
1200 field-gun carriages, was completed in fifteen months. 
There were extensive facilities for the manufacture of all 
descriptions of ammunition, and a special ammunition 
laboratory adjacent to the proving ground at Bolowetz, 
near Pilsen. It appears that the Bohemian authorities 
have now assumed control over the Skoda concern and its 
various ramifications, so that this immensely important 
establishment has ceased to be an Austrian military asset. 
No doubt the Hungarian Government has taken a similar 
step in regard to the small gun factory at Roab. 


German Pre-Dreadnoughts. 


THE news that the German battleship Schlesien has 
sought shelter in a Danish port in order to escape requisiticn. 
by the disaffected portion of the High Sea Fleet, sheds a. 
interesting light on German naval policy during the war. 
The Schlesien belongs to the ‘‘ Deutschland ” class, which 
immediately preceded the first all-big-gun ships, and was 
only commissioned in 1908. Apparently she is now in 
service as a training ship, for the report mentions that her 
complement included 250 cadets. This suggests that the 
best of the pre-Dreadnoughts are no longer attached to the 
battle-fleet, but are being employed on subsidiary duties. 
Other vessels of the “‘ Deutschland * and “‘ Braunschweig” 
classes are known to have been partially disarmed, their 
big guns being mounted in the Belgian coast defences. 
Two vessels of this same type have been sunk in the war, an 
unidentified unit by a British submarine off Danzig 
in July, 1915, and the Pommern at the Battle of Jutland. 
The displacement is 13,200 tons, the speeds 18 knots, and 
the armament comprises four ]lin. and fourteen 6.7in. guns. 








THE Clan MacWilliam, the largest vessel so far con- 
structed by the Greenock and Grangemouth Dockyard 
Company, was launched on October 23rd. The vessel, 
which is a handsome cargo-carrier of 10,200 tons dead- 
weight, is 423ft. long and 56ft. broad, with a 26ft. 10in. 
cargo depth. She is built on the Millar system of long- 
itudinal bottom and deck combined with transverse side 
framing. This method of construction is designed to 
give a stronger ship, with clearer hold space, and greater 
cargo-carrying capacity for the same displacement. She 
will carry ordinary cargo on her owners’ regular services 
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GIANT AEROPLANES. 





Tue following information dealing with two types 
of multi-engined giant aeroplanes is taken from an 
official report entitled ‘* Report on Gotha Bomber 
with Notes on Giant Aeroplanes,” issued by the 
Aircraft Production (Technical) Department. We 
hope to deal with the portion of the report devoted 
to the twin-engined Gotha bombing machine in a 
forthcoming Issue. 


FOUR-ENGINED GIANT. 


There are known to be a number of different types 
of giant bomb-carrying aeroplanes, distinguished by 
the four, five, or six engines with which they are 
fitted. Examples of four-engined and _ five-engined 
aeroplanes have been brought down, but unfor- 
tunately, in all cases. in such a damaged condition 
that complete reconstruction is impossible. The 
following particulars relate to a four-engined machine 
which landed near Betz on the night of June Ist. 
{t was almost completely burnt by its occupants, 
andgthe metal parts alone remain, together with a 
few fragments of the body work. The general 


(a) 
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with circumferential notches, between which are 
interposed a series of flat leather strips. The female 
drum forms part of the fly-wheel. 

The gear box consists of a casing of aluminium, 
provided with cooling fins. Beneath each gear case 


is a small radiator for cooling the lubricating oil | 


circulated through the engine. This radiator con- 
sists apparently of a flat semi-circular tank, fitted 
with numerous transverse tubes of fairly large dia- 
meter—about 20 mm.—in a manner similar to that 
of a honeycomb radiator. A pump is mounted at 
the base of the radiator and is furnished with an 
electrical thermometer, giving a reading on a dial 
in the cockpit. 

Each engine is fitted with a self-starting arrange- 
ment of the type usually fitted to Maybach motors. 
The exhaust pipe may be closed by means of a shutter, 
and all the cylinders can be filled with gas from the 
carburetter by means of a large hand-pump, for which 
purpose all the valves are held open. When these 
valves are closed, and the starting magneto operated, 
the engine fires and continues running. Each 
engine has its own radiator, which is mounted directly 
above it, and which is supported by struts and stay 
wires at a point about half-way between the top and 


























6100 height. - 





419 








| leading edge and*the leading spar, numerous extra 
| ribs oecur in addition to the main ribs. Internal 
| bracing against drag takes the form of steel tubular 
compression members and steel cables, the former 
| being placed at a point coincident with the attach- 
ment of each interplane strut. An additional bracing 
is installed, of which the compression member con- 
sists of a double rib placed half-way between the struts 
| In each case the bracing wires pass obliquely right 
| through the spars. The ribs are mounted parallel 
to the line of flight. 
The disposal of the spars is as follows :— 





Top PLANE. 


Leading edge to centre of leading 


spar... ee +. a6 lft. %$in. 
Distance between centres of spars Aft. Thin. 
Trailing edge to centre of rear 

main spar ee wa Pa 5ft. 

Bottom PLANE. 

Leading edge to centre of leading 

sper... oe a a lit. Thin. 
Distances between centres of main 

spars ee ze os 5ft. lin 
Trailing edge to centre of rear 

_ main spar ave oe és dit. (approx.) 
500 Length 
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arrangement of this aeroplane, together with the 
principal dimensions, is given in Figs. 1 and 2. 

In contra-distinction to the two-engined Gotha 
machine, there is considerably more steel in the 
construction, and this material is used in place of 
wood for the rear portion of the fuselage. The 
principal point of interest is the mounting of the 
four engines, all of which are of the 260 horse-power 
Maybach type,* six cylinders in a line; the horse- 
power has been forced up to 300, giving 1200 horse- 
power in all. They are placed end to end, as shown 
in Fig. 3, and each drives a separate screw. In 
order to bring the centre of gravity of the machine 
sufficiently far forward, the weight of the two engines 
is massed towards the leading edge of the main plane : 
by driving the screws through shafts and reduction 
gears, the necessity of cutting away large sections 
from the planes to give room for the rear propellers 
has been avoided. 

The arrangement of the engine unit on each side 
of the fuselage is diagrammatically shown in Fig. 3, 
from which it will be seen that the two engines 
are placed close together, and that the rear motor 
is some little distance away from its screw. The 
forward engine is, however, mounted close up to 
the tractor screw. The employment of shafts and 
reduction gears necessitates fly-wheels on the engines. 
These are 4m. in diameter, and are made of cast 
iron. The tubular driving shafts between the fly- 
wheel and the gear box are furnished with flexible 
leather couplings. These are of a novel type, and 
consist of a male and female drum, each furnished 





_ * An illustrated description of this engine was given in our 
issues of August 30th, September 6th and September 13th.— 
Ep. Toe E, 





bottom planes. These radiators are of the type 
usually fitted to D.F.W. machines. They are rec- 
tangular in shape, with their greater length placed 
horizontally; the radiating surface consists of a 
series of zig-zag tubes placed vertically. The engine 
bearers consist of stout ash spars, reinforced with 
multi-ply wood. Owing to the burnt condition 
of the machine no information could be obtained as 
to the engine controls, and the screws were also too 
badly damaged to vield definite information as to 
dimension and construction, though they appear to 
be made chiefly of ash and to be covered_with a 
thin veneer. 

Wing Construction.—The spars, as shown in Fig. 4, 
are built up very elaborately in sections, and consist 
of no less than seven sections of spruce, reinforced 
with multi-ply on each side, and finally carefully 
bound with doped fabric. The spars of the lower 
wings are continuous, that is to say, they run right 
across the centre section of the fuselage, to the lon- 
gerons of which they are secured, contrary to the 
usual practice, in which special compression members, 
forming part of the fuselage construction, are em- 
ployed. The wing surface, both upper and lower, 
is divided into three sections, of which the middle 
section extends to the engine mountings on each 
side. The spars in this section are both at right 
angles to the axis of the fuselage. At each side of 
the middle section the leading edge of the wings 
is boldly swept. back as well as tapered. The rear 


spars of the wings, together with those of the centre 
section, form a straight line from wing-tip to wing-tip, 
but the front spars are swept back. 

The ribs, of which a detail drawing is given in Fig. 
5, are built up, and are of girder form. Between the 
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The trailing edge was too badly damaged to permit 
of the latter measurement being given accurately. 
Between the interplane struts the rear spars are 
thinned down in width, but their depth remains 
practically constant from root to tip. Such tapering 
as exists is so arranged as to promote a decided wash- 
out of the angle of incidence near the tip. This 
result is achieved by tapering the front spar on its 
upper edge, and the rear spar on its lower edge. 


Ailerons.—The ailerons are on the top planes only, 
and are provided with a framework of steel tubing. 
They are not balanced, and the controls are led in the 
usual manner through the bottom plane from the 
aileron lever. The span of each aileron is 22ft. 5in.., 
and the chord 3ft. 4in. 


Inter-plane Struts.—The inter-plane struts are of 
large diameter steel tubes, covered in with a stream- 
line fairing consisting of three-ply mounted on a light 
rib-work of wood. 

Bracing.—The attachment of the bracing cables to 
the spars is effected somewhat similarly to the bracing 
of the Fokker fuselage; that is to say, the wires, 
instead of being anchored at each end to an eyebolt, 
are double, and are looped round the spar, to which is 
fixed a grooved channel-piece for the reception of the 
cable. 
gained by this arrangement f 


Tail Unit.—A biplane tail, somewhat similar to that 
of the Handley-Page, is fitted. The fixed tail planes, 
the angle of incidence of which can be adjusted through 





+ In the official report on the Fokker biplane—see Tur 
ENGINEER for October 4th—the doubling of the fuselage bracing 
wires was stated to be a good feature, and one worthy of being 





copied.— Ep. Tur E. 


It is difficult to see that any advantage is’ 
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small limits, are of wooden construction, and have the | forming interplane struts, and an inner central one 


following dimensions :— 


Span each side of fuselage 12ft. din. 
Chord (average) $ 4ft. 10in. 
Gap .. ise ; 6ft. 9hin. 


of triangular shape. 

Rudders.—The framework of the rudders is built up 
of aluminium in the manner set forth in detail in 
Fig. 6. This engraving also shows the quadrant. at 


Elevators.—The elevators are fitted to both the top ' the foot of the rudder posts, by means of which the 
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Section of Rear Spar. 


THe Encineer” 


Fig. 


and bottom tail planes, and are of aluminium con- 
struction, the ribs being of girder form, somewhat 
similar in construction to the ribs of the main planes 





_iaamenaanen met od nonin Se 
ry rte 
a ; 
1: | & 
i: RENN : 
3 ’ 3 
= r i Yi ae 
; tf BBN 
a i 
iS BN Ze 
ii &§ \ a 
1B { 
ay & 
= it 





Section of Front Spar. 


Swain Sc 


4 


rudders are operated. Each rudder post is fitted 
with ball bearings, both at the top and the bottom. 
Undercarriage.—Beneath each engine section is an 
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The elevators are not balanced. The top and bottom 
elevators are fitted with independent control levers, 
but are presumably operated together from the 








undercarria e consisting of a massive axle fitted 
with four wheels at each end. This axle is attached 
by india-rubber shock absorbers to the tubular steel 
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control stick. Their dimensions are as follows :— 


Span ae 28ft. 6in. 
Chord at tip 2ft. 4in. 
Chord at centre lft. 6in. 


Fins.—There are three fins; two outer ones 






Pian e 


Sections of Spoke of 
Quadrant. 


Details of Quadrant 


Fig. 6 
V-struts, which form extensions of the engine bearer 
struts. A third undercarriage is mounted under the 


forward part of the fuselage, and consists of an axle 
with one pair of wheels. 

Armament.—Only two gun mountings were found in 
the wreckage ;_ they were fitted to a revolving turret 





in the gunner’s cockpit. The mountings are of the 
fork type, and are situated on opposite sides of the 
circle. No arrangements for firing under the tail 
were found, nor was there evidence of a forward gun 
mounting. 

Bomb Gear.—Two steel tubular frameworks are 
fitted, one on either side of the fuselage. They arg 
apparently adapted to carry very large bombs, 
probably of 1000 kilos. each. The release gear appears 
to be similar to that used on the Friedrichshafen 


FIVE-ENGINED GIANT. 


A 5-engined bomber was brought down near 
Talmas on August 10th, but unfortunately, owing to 
the explosion of one of its bombs, the machine wag 
damaged beyond hope of reconstruction. Some of its 
components have been recovered, and of these, the 
principal item of interest is the gear box, which is used 
for all five engines, each of which is a 300 H.P. May. 
bach of the standard 6-cylinder vertical type. ; 

The power plants are arranged as follows :—In the 
nose of the machine is one engine driving a tractor 
screw. On each side of the fuselage, supported by the 
wings, is a long pair of engine bearers carrying two 
engines apiece, which drive tractor and pusher screws 
in a manner exactly similar to that set forth in 
Fig. 3. The use of the gear box and driving shafts 
necessitates the employment of a fly-wheel on the 
engine, to which is added the female portion of a 
flexible coupling of the type already described. 
Whereas the gear box in the 4-engined giant is of 
a somewhat crude type, employing external driving 
shafts between the gear box and the engine, in the 
5-engined machine the gear box design is considerably 
improved. The casing consists of a massive aluminum 
casting provided with four feet, which are bolted to 
the engine bearers. 

Two kinds of gear boxes are employed. These differ 
only in over-all dimensions and the length of the 
propeller shaft. The larger type is used for the pusher 
screw in order to obviate the necessity of cutting a 
slice out of the trailing edge of the main planes. All 
the gear boxes were very badly damaged except one 
of the longer type, but it would appear that the shorter 
design is very similar in appearance. In each case 
the gear reduction is 21-41. Plain spur pinions are 
used having a pitch of 22 mm. and a width across the 
teeth of 75mm. The diameter of the smaller of the 
driving pinions is 162.5 mm., and that of the larger 
pinion 282mm. The larger pinion is considerably 
dished, but the web is not lightened byany perforations. 

The overall dimensions of the long gear box are 
as follows :—Length, 1025 mm. ; breadth, 675 mm. ; 
height, 535mm. The driving pinion runs on two 
large diameter roller bearings carried in gun-metal 
housings supported in the inner end of the gear box. 
This part is split vertically, and unitied by the usual 
transverse bolts. The usual oil-thrower rings of 
helical type are fitted. At its outer end the pinion 
shaft terminates in a ring of serrations which engage 
with serrations provided in the male portion of the 
flexible coupling, these two parts being held together 
with bolts and clamping plates. The engine is thus 
close up against the gear box, in contradistinction to 
the design of the 4-engine power plant. There is 
practically no external shaft at all. The larger 
pinion is mounted on a hollow shaft of 92’mm. dia- 
meter, carried on roller bearings at each end for the 
radial load, and furnished at the nose end with ball 









thrust bearings. 
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In the short type of gear box the larger pinion shaft 
is left solid, and it would appear that the gear box 
casing, instead of being made in three pieces, is made 
in two pieces, %.e., the whole box is simply split 
vertically. The smaller pinion shaft projects right 
through the gear box, and at its outer end carries a 
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rojection fitted with a small ball thrust race. This 

rojection acts as a drive for the oil pump, which is 
mounted on the oil radiator used in connection with 
each gear-box. It is worthy of notice that the German 
designers have now fully realised the importance of 
using geared engines for weight-carrying aeroplanes, 
and are apparently satisfied with the external gear- 
pox principle, although in this case they have made 
it a very ponderous affair indeed. Needless to say, 
a great amount of the weight could have been saved 
if 12-cylinder engines had been used instead of 6- 
cylinder. The weights of the gear box and its 
attachments are as follows :—Gear box, long type, 
280 1b. ; fly-wheel and female clutch, 44lb.; male 
clutch, 5lb. ; oil radiator, 1241lb. These items thus 
represent an additional weight of considerably more 
than 1 |b. per H.P. 

The oil radiator used in conjunction with each gear 
pox is roughly of a semi-circular shape, and is slung 
underneath the main transverse members of the 
engine bearers,so that it comes immediately beneath 
the large feet of the gear box. ‘ This radiator is 

entirely of steel construction, and embraces sixty-five 
jibes Of approximately 20mm. internal diameter. 
These tubes are expanded and sweated into the end 
plates, to one of which is fitted a stout flange, against 
which is bolted a small gear pump which constantly 
circulates the oil from the gear box case through the 
radiator. This gear pump is driven by a flexible 
shaft from the small pinion, the shaft and its casing 
being in all respects similar to those employed for 
engine revolution counters. This flexible drive is 
taken off a small worm gear. 

Underneath the oil sump of the gear box proper an 
electrical thermometer is fitted, which communicates 
with a dial on the dashboard. It is a little difficult 
to see what object can be served by this thermometer, 








Fig. 8. 
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unless it be to indicate the desirability of throttling 
down a little in the event of the oil getting unduly 
hot, as there is no apparent means of controlling the 
draught of air through the oil radiator. Fitted on 
each gear box and working in connection with the oil 
circulation is a filter which is provided with an 
aluminium case and a detachable gauze cylinder 
through which the oil passes. The arrangement of 
the gear box is such that the axis of the propeller is 
raised about 220 mm. above that of the engine crank 
shaft. 

The construction of the long engine bearers is not 
without interest, as amongst other things it indicates 
that German manufacturers are finding themselves 
short of suitable timber. Each bearer, as shown in 
Fig. 7, consists of a spruce or pine central portion, to 
which are applied, top and bottom, five laminations of 
ash. On each side are glued panels of 3-ply, about 
tin. thick. The engine bearers taper sharply at each 
end, and are strengthened by massive steel girders 
under each gear box. 

The screws revolve at approximately half the speed 
of the engine, and having therefore a moderately 
light centrifugal load to carry, are made of a common 
wood that would scarcely be safe for direct driven 
screws. Although fitted to 300 H.P. Maybach engines 
they are marked ‘ 260 p.s. (h.p.) Mercédés.”” The 
diameter is 4.30 m., and the pitch 3.30, for the 
pusher screw, but unfortunately, owing to the pro- 
pellers being badly damaged, not only by the crash 
but by fire, it is not possible to state whether the 
tractor screws were of the same dimensions and 
pitch. The construction is very interesting; each 
screw is made of seventeen laminations of what 
appears to be soft pine, and these laminations are 
themselves in pieces, and do not run continuously from 
tip to tip. They are, of course, staggered, so that the 








joints in successive layers do not coincide. Two plies 
of very thin birch veneer are wrapped round the blades. 
The grain of this veneer runs across the blade instead of 
along it. It is difficult to say from the appearance 
of the screw whether this veneer has been put on in 
the form of 2-ply or as two separate layers, one after 
the other. 

Among other details salved from the wreckage is 
the engine control. It is a very massive affair and 
consists of five stout steel tubular levers. The levers 
are fitted with ratchets, so that each one can be 
operated individually, but the presence of a large 
diameter toothed wheel in the centre of the lever 
shaft would seem to indicate that all five levers could, 
when desired, be controlled simultaneously. This 
fitting had, however, been very badly fused, and it is 
impossible to give details with certainty. A smaller 
fitting recovered from the wreckage consists of a 
windmill of a type similar to that used on the D.H. 9 
aeroplane. It is mounted at the top of an aluminium 
tube, but it is not possible to say for what purpose 
this mill is employed. A small and very heavy rotary 
pump was found in the wreckage. This is possibly 
the hand-driven petrol pump, though it would appear 
unusually massive for the purpose. 

A Douglas type of engine was carried for the 
purpose of driving the dynamo of the wireless and 
heating installation. The engine is a very close 
copy of the 2? H.P. Douglas, and is made by Bosch. 
The fly-wheel is furnished with radial vanes which in- 
duce a draught through a sheet iron casing, and direct 
it past cowls on to the cylinder heads and valve 
chests. The generator is direct-driven through the 
medium of a pack of flat leaf springs, which act as 
dogs, and engage with slots on the fly-wheel boss. 
The ponderous tail skid on the machine is illustrated 
in Fig. 8. It is built up of laminations of ash, and 
is furnished with a heavy steel shoe and a large 
universal attachment. 

A complete and detailed report on the gear box of 
this machine, giving the fullest possible information 
and analysis of metals, &c., will shortly be published. 
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THE STANDARDISATION OF ROLLING STOCK. 


Wits regard to carriage stock, great downward changes 
would, under present conditions, have to be made. One 
of our greatest railways, for instance, would have to be 
content with vehicles 57ft. long and reduce the width over 
the body, while at present they have many vehicles 70ft. 
long. Another, whose electric stock measures 60ft. long 
and 10ft. over the body, would have to sacrifice a large 
carrying capacity to conform to the rigidity of a universal 
standard. On the other hand, there is nothing to prevent 
a more complete standardisation of running gear and 
brake work. 

So far as the metal frames of steel or iron are concerned, 
either for carriages or wagons, the British standard sections 
are being used to the exclusion of those of old dimensions. 
It cannot be expected that those railways which have 
progressed on modern lines, and have increased their 
earning capacity per train mile by the use of the largest 
permissible rolling stock, should go back to smaller and 
less efficient plant merely for the sake of theoretical 
standardisation of form, and hence the necessity of the 
very bold policy of sweeping away all fixed structures 
which are now in the way, and altering all bridges which 
are too light, being carried out to enable the smallest rolling 
stock to be brought up to the highest standard. 

This general question has been exercising the minds of 
our American friends since their railways were controlled 
by the State, and it is illuminating to read the view of 
Mr. Alba B. Johnson, the President of the Baldwin 
Locomotive Works—the greatest private locomotive 
works in the world—who puts, in a few pithy sentences, 
his views on the situation in an address which he delivered 
to the Annual Convention of the Chamber of Commerce 
of the United States of America, in Chicago, in April of this 

year. I make no excuse for repeating some of them here. 

Mr. Alba B. Johnson says :— 

“The increase in car loading reduced the number of 
ears which could be hauled per train, and resulted in a 
demand for larger locomotives capable of hauling no less 
a number of cars than before. This found its limit in the 
capacity of rails and bridges to sustain the increased axle 
loads. Again and again rails and bridges have been re- 
placed to permit of the constantly increasing axle loads 
from 10 to 15 tons, from 15 to 20, from 20 to 30*, and 
finally to about 35 tons, the present maximum. If we 
stop to consider for a moment what this has meant to the 
industry of the country, we will realise that each change 
has involved practically the total replacement of rails, 
bridges, cars and locomotives on existing lines throughout 
the whole country, and each step has resulted in a reduction 
of the cost per ton-mile until the cost of transportation in 
the United States has gone far below that attained in any 
other country. 

* Standardisation has been an ideal much talked of but 
never realised in actual practice, because standardisation 
implies the crystallisation of present practice as the practice 
of the future. 

«« The result of more than eighty years of experience has 
convinced railroad men that the most advantageous field 
for standardisation is in details rather than in the complete 
Jocomotive or car as a unit. 

* We should therefore look carefully before we leap, to 
make sure that we are not giving up the substance of 
continued growth in efficiency and economy, to grasp the 
chimera of standardisation.” 


* American tons are 2000 Ib. 











In confirmation of Mr. Johnson’s view I find that the 
growth of locomotive power during fifteen years in the 
United States is indicated by figures recently published,t 
which show that in 1900 there were 36,600 engines with 
single-expansion cylinders having an average tractive 
power ot 19,000 lb. and an average weight on drivers of 
85,000 lb., whereas in 1915 these figures had become 62,000 
in number, with an average tractive power of 30,500 lb. 
and an average weight on drivers of 135,000 lb., with- 
out taking into account compound engines or Mallet 
engines, of which latter there were 800 with an average 
tractive power of 79,000 lb., and an average weight on 
drivers of 350,000 lb. These figures represent an im- 
mense increase in commercial capacity for haulage, and 
point to the fact that there must have been a great re- 
construction of bridges to carry the increasing weights per 
wheel. 

In pressing forward the all-important question of the 
further standardisation of parts, nothing should be done 
to prevent the acceptance ot new ideas which tend towards 
the improvement of conditions and the economy of 
operation, though a nicely-balanced judgment will often 
be required to decide between the acceptance of some 
excellent new idea and the economy to be maintained by 
the retention of parts which are absolutely interchangeable. 
In the world of mechanism there can be no finality, and we 
ought not to look forward to finality if we are to keep pace 
with other. nations. 

The brightest ideas of many minds may easily be killed 
by over-standardisation, and one has but to look at the 
motor-car industry, to see how the inventive brains of many 
of our countrymen have been stimulated by the varied 
requirements of motor travel to produce some of the most 
beautiful mechanism in a number of forms, many of special 
engineering merit. One trembles to think how the too 
enthusiastic theoretical standardiser could in this case 
have put a stop to practical progress, and sterilised the 
best efforts in this great modern industry, while the well 
thought-out standardisation of many details and minor 
parts has helped the manufacturer to purchase parts in a 
competitive market. 

Once, however, any one great manufacturer has deter- 
mined that his form of mechanical product can safely be 
produced in quantity, perfect standardisation of all 
details is the only road to commercial success. 


HANDLING APPLIANCES AT SEAPORTS, 


Another matter which seriously afiects railway economy 
is the character of the appliances at our seaports, as 
inefficient appliances for handling goods and minerals 
not only put up the cost to the consumer but cause serious 
delay to rolling stock. 

Strong comments have been made by some of the recent 
Government committees upon the want of mechanical 
appliances at our seaports for the unloading and loading 
of ships, and it cannot be denied that there is a large field 
for the mechanical engineer in providing up-to-date 
appliances of a varying kind to suit the trade of each port. 
Some of the largest ports are said to be the most deficient 
in handling appliances. 

There is the less excuse for this nowadays when the 
possiblity of the purchase of electrical power enables 
machinery to be placed in almost any position. It must, 
however, be remembered that the problem of unloading 
or loading ships is by no means the easy matter which 
some people suppose, and the very difficulties—not of a 
mechanical nature—make it the more necessary to have 
quick and cheap handling of the goods so that every 
farthing per tor can be saved in manipulation, and quay 
space, which is always costly, can be rapidly cleared. 

Our Customs regulations require the examination of 
imported goods, and nearly everything taken out of ships 
must be put down on the ground to be looked at, and this 
alone necessitates double handling. Our exports again 
cannot always be put on board ship at the moment of 
arrival alongside, as a vessel destined to call at many 
ports must have her cargo stowed in systematic order, 
not only in the order of the ports, but also in relation to 
the character and weight of the articles exported. This 
means storage in transit sheds before loading, and the 
picking out, sorting and lifting, very often twice over, of 
the goods which have arrived. All these little points add 
to the necessity of eliminating hand labour, and doing by 
quick-acting machinery that which is necessary to hurry 
the vessel away to sea, and thus increase the number of 
voyages per annum. 

Electric overhead travellers, such as are now used in 
the most modern railway transit sheds, with a longtituinal 
traverse of 450ft. per minute, and both a cross traverse and 
lifting speed of 150ft. per minute, are probably the most 
suitable appliances for this work inside the sheds, while 
outside there should be a liberal supply of quick-acting 
jib cranes. At the most modern railway goods stations, 
where the same goods have ultimately to be handled, 
these quick-acting appliances, in combination with the 
modern electrically-propelled platform trucks, have been 
the cause of great economies. 

In every case, apart from those where difficulties have 
been mentioned, cranes and other appliances should load 
direct from ship to lorry or railway wagon, and wagon to 
ship, though it is extraordinary to find how little provision 
has been made for this direct loading to transport vehicles 
at many of our large ports. In the loading of coal for 
export very great changes ought to be made where old- 
fashioned plant and methods still exist. It is probable that 
coal shipment is more economically done on the North-East ° 
Coast. than elsewhere, largely by drop-bottom wagons ; 
and there, at any rate, there is not the same great necessity 
for complete change of appliances as at other ports. 

We ouglt to have a change in our wagons as well as 
in the tipping appliances, and a wagon carrying not less 
than forty tons of coal should be provided for. Coal 
hoists and tips, which could at first deal with the ordinary 
four-wheeled wagon containing twenty tons of coal, could 
easily be designed in, such a way as to be added to so as 
to enable the larger bogie wagon containing forty tons of 
coal to be dealt with as these wagons are built, but in the 
meantime it is an obvious point that the use of twenty-ton 
wagons for shipment of coa] would be better than the use 
of ten-ton wagons, as the saving in time and in the occupa- 
tion of siding room is so-great. 





+ The Journal of the American Society of Mechanical Engi« 
neers, July, 1918, page 656. 
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Millions of tons of coal are at present forwarded to the 
ports in,ten-ton wagons, sometimes for export and some- 
times for bunkering; but these small ten-ton wagons 
should be eliminated as rapidly as possible, and nothing 
less than a twenty-ton vehicle, making a gross load of about 
thirty tons, put in their place, as a great national saving 
would result ; the larger forty-ton wagons could follow 
as it became possible to construct them. Private wagon 
owners have done but little in enlarging wagon capacity, 
and have only built about 2600 twenty-ton wagons out 
of the estimated number of 700,000 owned, the majority 
of which are of ten-ton carrying capacity, and probably 
ninety per cent. are used for carrying coal. 

There is only one serious thing in the way of the more 
general adoption of twenty-ton wagons for shipment cf coal, 
and that is, the small size of the tipping and coal-handling 
appliances at our ports, whether those ports are owned by 
public port authorities or by railway companies. Many 
of them are quite up to date, and will lift the larger loads ; 
but until any one port has all its coal and tipping appliances 
made up to the highest required capacity, those interested 
in the sale of shipment coal will not know whether the 
wagons they send will be put under the large or the small 
tipping appliances, and must continue to run the small 
ten-ton wagons. Taking thirty-one coal-exporting ports 
in Great Britain, there are only about 286 coal tips which 
require alteration or reconstruction to lift a gross load of 
thirty tons, and for this comparatively small reason, 
that proportion of the 77,000,000 tons of coal which was 
railborne, and which was exported at ports other than five 
North-East Coast ports in the year 1913, had still nearly all 
to be carried in ten-ton trucks, representing a great waste 
of money which, if saved, would return a handsome 
interest on the cost of changing the tipping appliances, 
save the time of shipping, reduce the time of occupation of 
siding room, and give a quicker return of the wagons to 
the pits. No one is so much interested in saving siding 
room as a dock-owning company, as their space is small and 
the land extremely valuable. As an illustration of what 
could be done in saving space by using larger wagons, 
1000 net tons of coal carried in the ordinary ten-ton 
traders’ wagons, which are only 7ft. 6in. wide, could be 
carried in wagons of the same length as the twenty-ton 
wagon, but made 9ft. wide, with a saving in length over 
the whole train of 851ft., or 41.8 per cent. The difficulty 
of arriving at the change in the form of wagon is due to 
there being no common ownership and no common interest 
which can influence the change. 

No loss need be anticipated to wagon owners by such a 
change, as the ten-ton wagons would slowly die out, being 
retained meanwhile for land sale of coal, and, for reasons 
which need not be gone into here, they are at present 
suited to this class of trade. Their replacement would be 
gradual, but if the life of a wagon he taken at twenty-five 
years, 28,000 wagons must be built each year to maintain 
the 700,000 private wagons, and the creation of 28,000 
wagons a year of modern design would bring about a 
quick change in the economies of coal] transport to our 
ports for shipment. The change in tipping appliances 
must precede the improvement in the wagon. If the 
wagons became railway-owned the figures would remain 
the same, but there would be the additional advantage that 
at those ports at which there were suitable imports the 
wagons could be used within certain limits for back loading. 


THE OWNERSHIP OF RAILWAY WAGONS. 


Tbe next important question affecting the economical 
operation of railways in this country under present 
conditions is the auestion of the ownership and the 
standardisation of wagon stock, and in this matter engineer- 
ing works are very muck interested. At the end of 1913 
the railwavs of Great Britain owned 786,516 wagons, but 
in addition to this, it is estimated that private traders 
owned 700,000 wagons. The existence of this large number 
of private wagons is an anomaly, and a great source of 
unnecessary expense. Private ownership ought to be 
swept away by immediate legislatior, and so long as the 
question is looked upon from a national point of view, the 
number of problems which such a change represents can 
be solved with very great benefit to the nation. 

In wagon stock there is a wide field for change when the 
time comes that goods platforms have to be altered, and 
doorways into goods sheds have been enlarged. At present 
uniformity of outward form of the difierent classes required 
would only mean a reduction, instead of an increase, of 
dimensions of the body to the figures of the smallest 
capacity railway of the more important kind, leaving out 
smal] isolated lines, which are of no consequence. Take 
as a round figure the total wagon stock railway owned and 
privately owned to be 1,500,000, and accepting twenty- 
five years as the life of the wagon, then we require 60,000 
wagons each year to replace those dying out. From this 
it may be suggested that if common ownership of all this 
rolling stock enabled the maximum number of parts 
which wear out to be made to standard dimensions, really 
interchangeable, economies of manufacture would be 
introduced which, even with a small sum on each renewed 
wagon alone, without counting the much more important 
demands for daily repairs, would present a very large 
annual sum. 

In addition. if the tremendous labour and time involved 
in shunting out and sorting this vast array of traders’ 
wagons, which have each to be sent back empty to their 
own particular owners after each loaded journey, can be 
got rid of by railway ownership, then without counting the 
cost of the return empty journey or without making any 
estimate of what the real cost of shunting out these traders’ 
wagons comes to in a year, it is obvious that the trivial 
amount of one penny saved per day for one shunt per day 
for 300 working days on 700,000 wagons would amount to 
little short of a million sterling. It is quite sufficient, 
however, to show that the subject of change may be 
approached with the hope of a solid return. 

Abolition of privateownership would also enable themost 
important improvement to be made by fitting all wagon 
stock with continuous brakes. Unless such brakes are 
fitted we shall not reap al} the advantages of longer and 
heavier trains, as far too much time will be occupied in 
bringing these trains to a stand. It seems almost a 


contradiction to say that efficient continuous brakes will 
enable a train to make its throughout journey in less time, 
but it is essentially true. 





which need in any way lead to the confiscation of the 
capital involved in the present private ownership, as 
equitable adjustments could be made which would not 
only dea! with those now interested in the earnings of the 
wagons, but also with that large body of firms and in- 
dividuals who are interested in the construction and 
repair of railway rolling stock. How great this latter 
interest is may be measured somewhat roughly by noting 
that as the repairs and renewals of railway-owned wagons 
works out at £4.61 per wagon per annum for Great Britain, 
the estimated number of 700,000 traders’ wagons would 
probably cost for the same work, say £3,227,000 per annum. 
This figure will possibly be somewhat underestimated, but 
still it represents a very large interest, including as it 
should do the costs of materials, labour, all other charges 
and profit, and would warrant the consideration of 
carefully thought-out plans for the construction of the best 
engineering works for the building and maintenance of 
this great number of wagons in various parts of the 
country, a problem rendered the more easy as the private 
repairing firms recently combined their forces. 

The whole question of building and maintenance of 
wagons is one of the greatest importance, and it would 
appear as if the operation of large private works working 
parallel with the railway-owned works, was one of those 
things which ought not only to give the best results, but 
prevent a change of ownership of the wagons from operat- 
ing in any way unfairly with the capital invested in the 
great industry of construction and repairs. 

It is not generally known that the standardisation of 
traders’ wagons was taken in hand by the railway com- 
panies in 1888 after certain accidents had happened. 
Meetings of the technical officers of the railways have 
taken place at the Railway Clearing House, and drawings 
and specifications have been produced, which have been 
developed or modified to suit modern requirements during 
the past thirty years. Of the 700,000 privately owned or 
traders’ wagons running on the British railways, it is 
known that 517,000 have been built to standard specifica- 
tions. Such specifications have been prepared for 8, 10, 
12, 15 and 20-ton wagons of ordinary types, and for 10, 
15 and 20-ton tank wagons. 

The general result has been to produce standard parts 
in very large numbers, the dimensions of which are 
based on those used by the railway companies themselves, 
though speaking broadly the traders’ wagons are built for 
a small number of trades and can nearly all be alike, 
whereas the railway companies’ wagons have to accommo- 
date an immense variety of businesses demanding special 
consideration in each case. 

Speaking in a very general way, the standardisation of 
parts of locomotives and carriages is a very small question 
compared with the importance of the standardisation of 
wagons in regard to their running parts and ironwork, as 
the numbers to be dealt with are so large. We must, I 
think, look forward to hauling much longer and heavier 
goods and mineral trains, once our structure gauges are 
altered and our bridges are strengthened, and it may not 
be looking too far ahead to suggest that the use of wireless 
telephony is one of the things which is going to help in 
the operation of long goods or coal trains in the future. 

The very successful use of wireless telephony by our Air 
Force—who are using an efficient and compact apparatus 
—points to the possibility of having a locomotive so fitted 
at the head of a train being put in easy communication 
with another locomotive at the end of the train, the drivers 
of both being thus able to work together, stopping or 
starting or applying the brakes on the instant of receiving 
a message which could also be communicated to the rear 
guard. 

REMODELLING PERMANENT Way. 


Our engineers have been justly proud of their perma- 
nent way, and have considered that the form used in this 
country, consisting of a wooden sleeper, cast-iron chairs, and 
a bull-headed rail, gives the best results. The war has 
brought about such changes that one wonders whether 
the immense difficulties of obtaining sleepers from the 
Baltic ports, especially as the country in which they are 
grown is now controlled by enemy interests, will in the 
future cause any change to be made in the material used 
for our sleepers, and whether steel will in any large measure 
take the place of wood. If the life of a steel sleeper is 
the same as that of a wooden one, the 300,000 tons of 
steel sleepers which would be required to replace the 
4,500,000 wooden sleepers used each year by British rail- 
ways, would create a new steel manufacture for this 
country, using up our own pig-iron made from native 
ores, in the numerous new blast-furnaces which have been 
started in this country during the war, and saving the 
purchase of foreign-grown timber. It is true that our 
cast-iron chair does not lend itself readily to attachment to 
a metallic sleeper, and also that the earlier experiments 
with such sleepers were not altogether satisfactory, but 
since then a great development in the use of broken stone 
ballast, resulting in a well-drained road-bed, has eliminated 
the cinder ballast which was so destructive to steel, and it 
may yet be possible to consider whether the flanged or 
Vignoles rail of large section, easily attached to a steel 
sleeper, may not come into use if the whole question is 
looked at from the broad standpoint of endeavouring to 
help and foster our home industries. 

Such a proposition would add to the work of our iron- 
ore miners, keep our blast-furnaces going, find employ- 
ment for rolling mills, and continuous and steady work 
for some classes of labour after the war. There is no 
reason, if such sleepers could be accepted, why absolutely 
standard dimensions should not be agreed upon, and their 
use might be as extensive in England as it is on the Con- 
tinent to-day. 


Evectric TRACTION. 


So much is going to be done in the future by electrical 
operation that I am led to mention that it has been my lot 
to take a somewhat active part in certain phases of the 
Government Electric Power Supply Inquiry, and to come 
into contact with many of those who are interested in the 
supply of cheap current for industrial use, and this has 
led to the conclusion that there is a very strong desire on 
the part of all who are likely to be large consumers to see 
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various objectors to the details of the methods proposeq 
The leading idea is, however, one of co-operation in any 
well-devised scheme, and a recognition of the prospective 
advantages of at Jast having some central authorit 
possessing both knowledge and power, to deal with thig 
great electrical question of power supply. 

One of the most serious questions which any new body of 
electricity commissioners will have to decide is whether jt 
is hetter to put your generating station in the :ridst of the 
coalfields or in the midst of the industries which your desire 
te supply with power. | Is it cheaper to convey the coal for 
generation by a long line of railway, or to convey your 
current by a long line of copper ? These will be nice 
questions involving the balancing of all-round costs and 
will vary much in different districts. 

The railway demand for electric current will be far iy, 
excess of that for any other industry, and it is open to 
doubt whether it is wise to divorce the control of generat- 
ing stations for railway supplies from the management of 
those who are responsible for the operation of the traffic, and 
the same question arises when some of the great municipal 
supplies tor tramway working as distinguished from 
lighting are considered. The movement of tratfic of all kinds 
requires the instant command of power, and knowledce 
of the requirements is not likely to be appreciated by those 
who have never come in contact with traffic problems. 
The super-power station is a modern necessity, and the 
question of this control requires much discussion and 
thought. 

There have been at least three Government Depart- 
ments which have considered that they have interests in 
connection with electrical matters, and their diversity 
of view has most frequently led to delay, and their decisions 
have often been guided by conservatism and, sometimes, 
want of knowledge. 

Electrical progress is so rapid that it cannot prosper 
without a due recognition of the necessity for accepting 
changes of method, and the vigorous youth of the industry 
connected with it is such as to require the continuous 
assistance of broad-minded men whose one desire should 
be to assist in advancement. 

It is not only in the manufacturing districts that electric 
current will be required, as we now see that its use is 
extending to agriculture, and it is stated that crops sub. 
jected to the new electrical treatment show most advan- 
tageous results. This being so, it may be that the dis- 
tribution of current in agricultural areas will not only 
assist the farmer in working the light railways which | 
mention elsewhere, but the very fact of current being thus 
used will facilitate its distribution along roads in the 
country where, if he will, the farmer can make use of it 
for the stimulation of his cornfields. 

Had it not been for the war, I believe a very great 
extension of the use of electric power would have taken 
place in railway-working, whereas no great additions to 
electrical plant—where they had not been initiated before 
the commencement of hostilities—have been possible 
during the last four years. 

The three chief additions to our electrical mileage which 
have been opened recently are those of the London and 
South-Western Railway for suburban traffic, the London and 
North-Western lines to Watford, and the Lancashire and 
Yorkshire Railway between Manchester, Bury and Hol- 
combe Brook. The voltage at the third rail is 600 for 
the two former, and 1200 for the latter. 

So far there does not appear to be any reason for suppos- 
ing that when we can begin again to do work of this kind 
it will be rapidly extended for long lengths of main line of 
railway, but electrical working will remain for the present 
as a great stimulator of suburban. traffic. 

It really is remarkable how, when each suburban line 
has been worked by electrical trains with great frequency 
and increased rapidity, there has been a very great growth 
of passenger traffic, and I cannot help thinking that the 
probable course of events will be that we shail find that 
electrification of the lines immediately round our great 
towns will quickly take place all over the country, and 
probably be added to in widening circles as times goes 
on; but it is not until these widening circles begin to 
touch one another, and thus enable longer-distance trains 
to run between one great centre and another, that we shall 
see electrical working used for long-distance passenger 
trains. 

The additional revenue required to pay interest on the 
large capital outlay can be made most rapidly from the 
suburban traffic in wellselected districts and then the 
extension of main line work can be carried out without an 
outlay which taken by itself might be unremunerative. 
For shunting and operating in and about large towns 
where there are already electrical railways for suburban 
traffic, there seems to be an immediate future, and we 
shall possibly see the application of such methods to 
heavy good-trains at a later date. When expressing the 
hope of seeing great progress in the future for electric 
traction, I would again, as I have done on several occasions 
in this room, venture to suggest that there is much to be 
gained by regenerative control on electric railways. The 
difficulties of obtaining it in all forms of electric traction 
are known, but let us hope they may be swept away. Ii 
seems a barbarous thing to continue to convert power at 
every stop into heat, by the abrasion of the tire and the 
brake block, instead of turning the stored-up energy of 
the train into useful work by the generation of current. 
The very successful operations in America which were 
detailed to us by Mr. Hobart in his “ James Forrest ” 
Lecture * are an indication of what can be done in hauling 
heavy trains by electric locomotives. It may be necessary 
to mention one or two cases where our American friends 
have produced extremely powerful electric locomotives to 
show the way in which they are seeking for more efficient 
haulage. For instance, a very powerful electric passenger 
locomotive for the Chicago, Milwaukee and St. Paul 
Railway has been produced of 3200 H.P., with a tractive 
effort of 112,000 lb., measuring 90ft. overall, weigh- 
ing 266 tons, and having an adhesive weight of 
330,000 Ib. For freight services the Pennsylvania Rail- 
road has built an electric locomotive weighing 240 tons, of 
which 198 tons is on the twelve driving wheels. It has a 
starting tractive effort of 130,000 Ib., and it is fitted with 
regenerative. control. In this case two locomotives are 
used, one at the head and the other at the tail of the train. 
When operating with two locomotives it is intended to haul 





that the views expressed by the Electric Power Supply 





There is nothing about the proposed change of ownership 


Committee asto the creation of suitable super-power stations 
in well-selected districts are carried out, though there are 


loads of 6300 tons on a ruling grade of 1.33 per cent. __ 
“~* Minutes of Proceedings, Inst. C.E., vol. cei, page 132. 
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THE TRANSPORTATION OF Foop Propvcts. 





It is hardly likely that any system of unification of 
main line railways will lead to any large additions to their 
mileage after the war, but that junctions and connections 
will be put in here and there to enable cross-country ser- 
vices to be started is probable, There is, however, another 
field which will call for much engineering skill and com- 
mercial forethought in connection with agricultural lines. 
If this country is to become a much greater food-producing 
centre than it has been in the past, ample facilities for 
transport will be required by the farming population for 
their products, and curiously enough the war has created 
the possibility of finding materials for agricultural light 
yailways of a very suitable character, and finding them at 
once on the conclusion of peace. 

There are many hundreds of miles of 60 centimetre 
gauge railways, which have been laid by the British in 
France, together with thousands of trucks and locomotives. 
When these are brought home they might well be used for a 
well-thought out scheme of agricultural lines. When this 
becomes possible a suitable committee of engineers and 
road Surveyors, in combination with the Board of Agricul- 
ture, could decide where and how they should be laid to be 
ithe greatest use to the nation. They should not in any 
way be hampered by existing light railway or tramway 
lgislation, but should be constructed under new rules 
which should be formulated to enable them to be built in 
the most economical way, and thus avoid having their first 
cost overweighted with unnecessary requirements. It 
would seem that such a proposal would find a good deal of 
new work involving the consideration of many new points, 


AMERICAN SHIPBUILDING. 


We shall have to brace ourselves to meet another great 
competition in the carrying trade owing to the wonderful 
increase in the shipbuilding capacity of the United States. 
Mr. Edward N. Hurley, of the United States Shipping 
Board, hes stated that their shipbuilding programme will 
give them by the end of 1920, 25,000,000 tons of shipping, 
and whatever we may gain by the destruction of the ships 
of our enemies we shall find more than counterbalanced 
by the active business capacity of our friends, as Mr. 
Hurley is surely right when he says that their great war 
effort will ‘‘ make them a great maritime nation.” 

There has been no greater example during the war of 
concentrated engineering effort than the construction of 
the Hog Island Shipbuilding Yard in America. Hog 
Island was a swamp in October, 1917, when work was 
started on the 900 acres. The owners have contracted to 
turn out 120 ships in twenty-two months, dating from 
September, 1917, the date of the first contract. There 
are ten yards of five berths each, each set of five having a 
complete organisation subject to a central control, which 
employs a staff of 30,000 men with the most complete 
up-to-date equipment, and every kind of organisation for 
housing, feeding and looking after the welfare of the whole 
staff. 

This is but one of the American yards, and with such 
facilities and boundless energy, we can hardly expect that 
after the war these great centres will not become most 
active competitors with our own shipbuilders. 

In our competition with the rest of the world we must 
always remember that we have to take into account the 
natural advantages as well as the accumulated experience 
of other countries. Tnose countries which are rich in 
water-power have opportunities of creating current at low 
prices and transmitting it to long distances. America is 
but one of the countries which is so happily furnished, and 
we are even now told that Norway is exporting current by 
cable to Denmark from generating stations run by the 
wealth of water in her many waterfalls. ; 

In addition to this our friends in the United States have 
the benefit of cheap coal. The Coal Conservation Com- 
mittee (Ministry of Reconstruction) in their Final Report* 
show that the output of coal per man employed above and 
below ground at United States collieries in 1913 was 681 
tons, as compared with 259 tons per head in Great Britain. 

Whether this is due to the coal being easier to get, or to 
the greater use of machinery, or to greater exertion per man, 
or less restriction of hours, or to a combination of all these 
points, the fact remains that it has been possible for the 
American railways to purchase locomotive coal at the 
pits’ mouth, during a number of years before the war, 
in the United States at about one half the price at which 
coal could be purchased for the same purpose in this 
country. 

All these prospects of keen competition are but additional 
reasons for continuing the search for new methods of 
reducing costs of transportation per ton-mile, whether 
by water or by rail, and if we are to be successful in the 
economical production of our engineering output, and are 
to continue to exchange our machinery for the com- 
modities which we require from the rest of the world for 
our manufactures, no trouble will be too great, and no 
forethought thrown away which will enable us to main- 
tain our National position. 








THE Department of La Lozére will shortly be endowed 
with some very important works which will impart to 
it an activity and vitality hitherto quite unknown in 
that district. This is due to the fact that in order to 
electrify its Chermont-Auvergne-Alais line the Paris, 
Lyons and Mediterranean Railway Company is construct- 
Ing @n enormous barrage capable of holding over 45 
million cubic metres of water and ot yielding a power of 
over 8000 kilowatts. This barrage will be situated close 
to Pont-de-Montvert, in the Department of La Lozére, 
at an altitude of 870m. The dam or supporting 
wall will be 40m. high, and the head over the turbines 
490m. The perimeter of the lake secured by this 
dam will be 10 kiloms. Masonry work to the extent 
of 70,000 cubic feet will be required for the work, upon 
which a large body of men is already engaged. Some 
30,000 tons of lime and cement will be needed, and the 
total expenditure will amount to some 20 million francs. 
As the company will not require all the power produced, 
several large works and factories are also to be erected 
in the neighbourhood. 





* (Cd. 9084) 1918, page 61. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Immediate Trade Prospects. 

To-pay’s (Thursday's) iron market in Birming- 
ham was a considerable and an animated one, everyone 
being desirous of ascertaining the opinion of somebody else 
concerning immediate trade prospects. We are only five 
weeks from Christmas, and the trade finds itself face to 
face with a new and magnificent situation. The position 
may mean the stopping of a good deal of activity. Not 
on this account, however, were ironmasters prepared this 
afternoon to entertain any feelings but those of intense 
satisfaction. Conditions which for four and a half years 
have weighted the Birmingham and Midland iron market 
with an almost intolerable burden, are at an end, and 
jubilation is universal amongst ironmasters and iron- 
workers alike. With the present system of Government 
“control” the market is effectually protected against, 
shock. Buyers and sellers have been safeguarding them- 
selves against the contingency of a sudden collapse of the 
war for some weeks past. Munition firms, whose contracts 
have been terminated under the break clause, have sought 
outlets for surplus stocks of steel bars and other material 
in a civil direction. There has been a pronounced easing 
of the tension in these departments. On all hands there is 
a firm determination this week to limit new purchases to 
known necessities, and to accept no risks with regard to 
the future. A very confident feeling, however, prevails 
respecting prospects. An inevitable slackness in em- 
ployment during the transition from war to peace there 
must be, but after this transition is past tnere will be very 
busy times in store for the Midland and Staffordshire iron 
and steel and engineering industries. At present manu- 
facturers are on their guard against storing material which 
may not be required, inasmuch as the Government reserves 
power to cancel contracts at comparatively short notice. 
It is very apparent that for some time yet control will have 
to be exercised in the allocation of raw materials. Indeed, 
in some circles this matter is regarded as the crux of the 
new trade position. The claims of the shipbuilding yards 
to abundant material supplies will probably come first ; 
the needs of the railway companies in the matter of steel 
rail supplies and locomotive and railway carriage and 
wagon construction are great, and there is also an enormous 
amount of arrears in general constructional engineering 
work to be overtaken. 


Earliest Expected Revival. 


Many eyes are just now turned to the galvanised 
sheet trade as a very important branch of the market 
which will most likely see the earliest trade revival, by 
which I mean the earliest return to the wonderful con- 
dition of activity which marked the civil trade in this 
industry before the outbreak of hostilities. It is a remark- 
able thing how enormous was the export trade in this 
industry prior to the war—business which has now entirely 
vanished, or next door to vanished. I find from the Govern- 
ment Board of Trade returns that for the three years 
preceding 1915 the shipments of galvanised corrugated 
sheets were as follows :—1912, 658,650 .tons; 1913, 
762,075 tons, and 1914, 566,600 tons. The decline which 
set in in the initial four months of the war was continued 
rapidly the next year, since the shipments for 1915 dropped 
to 286,420 tons. In 1916 the fall was accelerated to such 
an extent that the aggregate exports were only 117,210 
tons. The shipments of 1917 melted away to almost 
nothing. This was the result of the prohibition of export 
trade indulged by the Government owing to the necessity 
for employing the steel raw material and the shipping 
involved for other purposes. I announced in my letter 
last week that preparations are now being made to bring 
more galvanising plants into service again, and to in- 
crease the output at the iron and steel mills of black 
sheets intended to be devoted to the civil trade. Additional 
inquiries I have since made amply permit of my now 
emphasising this information. Galvanised sheet makers 
are expecting that the embargo on exports will soon be 
once again removed, and they are preparing to meet the 
heavy demand which will then inevitably show itself. 
Black sheets—doubles—are quoted this week £17 10s. 
per ton, and galvanised corrugated sheets £28 to £28 10s. 
for 24 w.g. material. Some of the leading makers are 
asking as much as £31 to £32 for small lots, but the general 
price is much lower. Merchants state this week that they 
already hold enormous quantities of orders which they are 
waiting to place for the devastated districts of Europe, 
and after these wants are supplied an equally pressing 
demand is assured from the following great markets, and 
in the order of value indicated : India, Australia, the 
Argentine, South Africa, Japan and the Dutch East 
Indies. It is certain that there will be immense appro- 
priations in the galvanised sheet trade during this winter 
for European consumption to repair the devastation caused 
by the war. 


Advance in Iron Prices. 


The Iron and Stee] Controller has now authorised 
an advance in the basis rates of iron gas tube strip of 15s. 
per ton, together with a doubling of the scale of extras. 
The new basis price becomes £16 per ton, ‘ extras” being 
fixed at 10s. per ton. It is intimated that the alteration 
will be retrospective to October Ist. | Makers had applied 
for an advance of 20s. per ton, considering that they were 
fully entitled to this increase ; but now that the war is 
over they make no demur that this sum should have been 
reduced to 15s. per ton. Since October Ist all market 
prices in the tube strip trade have been conditional on the 
present re-adjustment, so that the Birmingham market 
is now able to adapt itself to the new maximum with the 
least amount of inconvenience. It is worth recalling juso 
now that before the outbreak of war gas strip was selling 
at £6 5s. per ton, and even at this figure makers were 
scrambling for orders. A makers’ association, which had 
previously existed in the trade for the regulation of prices, 
had become disbanded, and every firm was fighting for its 
own hand. Then war broke out, and immediately things 
began to improve. 
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Bar Iron Trade. 


The South Staffordshire bar iron mills keep 
running to the full limits possible under prevailing con- 
ditions. Outside war demands, it is still, singularly 
enough, difficult to obtain supplies. Marked bars are 
£17 per ton at makers’ works, and merchant bars £16 to 
£16 10s. and £17, delivered to consumers’ works ; nut and 
bolt bars being £15 5s. to £15 7s. per ton delivered. Large 
quantities of small rounds, squares and flats are still 
wanted by France, and the home market is strong. Values 
are maintained at £17 10s. for iron Zin. basis, and £18 10s. 
for steel] rounds and squares. Demand at date in this 
branch is very considerably above the supply, and seems 
likely to continue so. 


Pig Iron Trade. 


Orders for raw material are being given out this 
week with marked hesitancy, everyone awaiting eventu- 
alities, and consumers being anxious not to be found with 
expensive, unexecuted contracts against them. Under 
these circumstance: s, to-day’s (Thursday’s) pig iron market 
was a quiet one, and there were few transactions other than 
hand to mouth sales. On their part producers displayed 
no anxiety as to the disposal of output. The additional 
supplies of foundry sorts which smelters have been striving 
to furnish under the direction of the Ministry of Munitions 
have not restored the equilibrium, but peace conditions 
will bring into play an entirely new scale of demand. 


Steel. 

Steel contracts are not being given out on the 
former scale, though the mills have plenty to do. Semi- 
finished material is obtainable much more readily. It is 
here that the market position has been most modified 
during the past few months. 


Ao Iron Trade Eight-hours’ Day. 


Mr. John Hodge (Minister of Pensions), address- 
ing a meeting of iron and steel workers in this district a few 
days ago, said that if they could only attain their ideal of 
** one industry, one union,”’ they would be able to accom- 
plish great things, and one of the reforms would be to secure 
an eight-hours’ day in the iron and steel industry in place of 
the present twelve hours. A resolution was passed, expressing 
the belief that the time had arrived when it should be made 
a condition of employment for every iron and steel worker 
to become attached to his own trade organisation, and 
calling upon the workers to put forward united and increas- 
ing effort to attain the inclusion of all iron and steel 
workers as members. Speaking at Dudley, at nearly the 
same time as Mr. Hodge was speaking, Alderman G. Bean, 
the largest employer of labour at Dudley, though not an 
ironmaster, remarked that the age of low wages, low 
standard of living, long hours, and low production was over. 
“It did not matter to him what he paid in wages as long 
as the payment was justified by productive results.” 
These remarks have attracted considerable attention here. 








LANCASHIRE. 
(From our own Correspondents, ) 


MANCHESTER, Thursday. 
The Outlook for Trade. 


THE whole of the markets for iron and metals 
is now in confusion and great anxiety is felt as to what is 
to be done to get them into proper order again. The 
news of the practical termination of the war, although it 
was expected, yet came as a kind of surprise. The out- 
look is so uncertain that one can only glance at one or two 
features of the position and then wait for developmencs. 
In the first place a great outstanding fat is that recruiting 
is at an end,and that no more men will be dragged away 
from work. Another outstanding feature is the with- 
drawal during the past eight or nine months of labour 
from the coalfields. Cannot this be sent back at once and 
the supply of coal largely increased even before Christmas ? 
The Iron and Steel Trades of the country will want to know 
why if this matter is not dealt with immediately ; but 
assuming that it is to be dealt with, and that the fuel 
supply is assured during the winter, we may reckon that a 
very much larger provision of iron and steel can be 
brought into the markets early next year. There is no 
time to be lost, because many important industries are 
starving for a sufficient supply of these materials. The 
next important thing is to have a perfectly clear statement 
of the methods by which the .markets are again to be 
brought back to a state of freedom, in the matter of prices. 
What is to be done, for instance, about the subsidies ? 
The present way of making the price in the contract depend 
upon whether or not the subsidy is to be withdrawn during 
its running time is highly unsatisfactory, and a more 
definite method is wanted before trade can be negotiated 


properly. 


Metals. 

So far as one can understand the position in the 
copper market, the prices are tied up tor the remainder of 
the present year in America; and as a rule our prices 
are dependent upon what the United States Government 
can do. The object of guaranteeing the present level 
(2.e., 20 cents per Ib. for electrolytic) was no doubt to safe- 
guard the output and to continue to bring into the market 
all the copper which could not be produced at a lower rate. 
Of course, this was an extravagant way of maintaining the 
output; for it would have been much more economical 
to pay the badly situated producers the difference between 
20 cents per Ib. and the price to which copper might fall 
et the termination of the war. Perhaps this arrangement 
can still be made by an agreement with these badly 
situated works. In this case it is possible that we may 
begin to get cheaper copper on this side. The question 
of exempting men engaged in the copper industry from 
military service was engaging the attention of the American 
authorities some weeks ago; now there can he no question 
of this kind and the only point is to get the men back who 
have not left the ;country—and to get. them back quickly. 
No doubt the industrial demand for copper wiil be very 
great, but it can scarcely come up to the recent war 
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demand ; 


can see more clearly what is going to happen. 


very unwilling to fix prices. 


the old metals such as gun-metal and yellow brass for a 
week or two. Nominally last week’s prices were supposed 
to ruie, but there is nothing by which they can be tested. 
The very strict contro! of lead ought now soon to be brought 


toan end, but the reader must remember that the prices have | signate the class of fit applicable to any dimension to 


been kept arcificially low by means which are more or 


less economically unsound. The real value of lead is] only to obtain from the tool stores the gauge which 


nearly uwice as much as the official British prices; and 
although the cessation of the war demand should bring 
values down, it does not follow that they will not even then 
be higher than the artificial official prices in this country. 
The Spanish lead people have been very dissatisfied with 
the policy of the British authcrities, and may now attempt 
to get some of their own back again. The outburst of 
building on a large scale which must take place here, as 
well as abroad, should provide an enormous market for 
lead,and the quantity to be absorbed in this work will 
probably surprise even the trade itself. 


Pig Iron. 


The reports from the Cleveland iron district are 
still rather disappointing as far as foundry iron is con- 
cerned, and it yet seems hopeless to look for any immediate 
supply of this class or iron in Lancashire. The improve- 
ment in shipping will facilitate the transport of No. 3 iron 
from Cleveland to Scotland, but what is wanted for 
Lancashire is an improvement in the truck position and 
in the railway service, and of this, so far, one sees no sign. 
The market here is still supplied meagrely with Derbyshire 
No. 3 at 98s. 8d. per ton and Staffordshire at 102s. 6d., 
but buyers do not like the subsidy clause ; and they may 
like it less after the statement in Parliament to the effect 
that £47,000,000 had already been authorised as subsidies 
in the iron and steel trades. What is the amount per 
ton for which a buyer of foundry iron makes himself 
responsible when he signs a contract to pay the amount 
of the subsidy, should it be withdrawn by the Govern- 
ment ? War business may be carried on in the dark as 
regards prices, but industrial business cannot be so con- 


ducted. We must have a general clearing up of this 
matter. The nominal prices of Derbyshire No. 3 foundry 


iron delivered in Manchester is still 98s. 8d. per ton and 
there is a little Staffordshire at 102s. 6d. Of other irons 
one hears practically nothing. Scotch iron should be 
more plentiful now that it is no longer needful to reserve it 
for chemical shells, but one doubts whether it will be 
plentiful enough when the demand for textile machinery 
sets in. 


Serap. 
The position in the scrap market is very uncertain, 

and some moaification in the restrictions may perhaps be 
expected. Best qualities of foundry scrap have been 
selling outside the regulations, and if not they have not 
been offered at all. Dissatisfaction as to the price of 
melting steel scrap has been chronic in this district for 
nearly the whole of the year, and it is high time that the 
market was freed. Business has been hampered very 
much by the restrictions, and complaints come not only 
from sellers but from buyers, who would have been glad 
to be allowed to pay more if thereby they might have 
secured a supply. Heavy wrought scrap is quiet and there 
is not very much on offer, but the price in this case was 
fixed more reasonably. 


The Armistice—and After. 


All the textile factories and engineering works 
in this district closed on Monday morning as soon as the 
announcement of the signing of the armistice was made 
public, and work was not resumed again, in most cases, 
until Thursday. The cessation of hostilities has naturally 
come as a great relief to the pent up feelings or all classes, 
and great demonstrations ot joy have been general, but 
there has been an almost entire absence of the ‘“‘ Maffick- 
ing ” spirit which marked the close of the South African 
war, and comparatively little over-indulgence in intoxicat- 
ing liquors amongst the industrial population. With 
the resumption of industry the workers in all the engineer- 
ing factories will be able to return to shops that are in 
nearly all cases full of orders, and although the firms en- 
gaged in the production of munitions will knock off 
overtime work forthwith, many firms have sufficient work 
of a peaceable nature to keep on as usual with overtime. 
The makers of textile machinery wili, it is hoped, soon 
be relieved from munition work in order to enable them 
to engage once more in their normal occupation. Al- 
ready I hear of mill owners in Belgium sending inquiries 
for parts of machines to replace those that have been 
removed by the Germans during their temporary occupa- 
tion of Lille and the other textile manufacturing centres. 
The French Government has organised a special de- 
partment for assisting to repair the ravages of war, and 
is arranging to help mill owners in replacing the machinery 
which has either been removed or demolished. This 
department is prepared to place large orders with the 
textile machinery makers of this country, but considera- 
tion will also have to be paid by the home makers to the 
requirements of our own textile industries, which have 
been almost entirely neglected during the last four years. 
It is satisfactory to learn that the stocks of raw material 
at the disposal of the engineering industry are much better 
than might have been expected. 


Manchester Association of Engineers. 


The members of the Manchester Association 
of Engineers were “in their element ’ on Saturday last, 
when Mr. W. F. Rhodes read his paper on ‘‘ Workshop 
Measurements.’’ And a very timely paper it was. At 


this period it is searcely necessary to insist on the accurate 
measurement of engineering products to ensure interchange- 
ability and rapidity of production, but there is room for 
difference of opinion as to the best systems of measure- 








and besides this, in industry the price is a] has, no doubt, come to stay, but it can be overdone, 
factor, whereas in war this factor can be and is ignored. | and the mistake is sometimes made of insisting on finer 
There should be some serious reduction in the prices in] limits than the work calls for. 
the near future, but buvers are inclined to wait until they| the Engineering Standard Association has the whole 
So far as] subject of the limit system under consideration, and a 
old metais are concerned, the feeling has been weak and | report is to be issued in which the results of this body’s 
the ordinary dealers who buy this class of material are | investigations are to be outlined. One of the points which 
In fact, they do not know 
what to fix, and probably will not be prepared to deal with | methods of indicating the limits of the various parts 
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At the present moment 


Mr. Rhodes called attention to was the many different 


on the working drawings, some of which are decidedly 
confusing to the workmen. The Newall method, which 
is worked in conjunction with a special table of limits, 
has the advantage of employing a reference letter to de- 


which limit gauges are applied, and the workman has 


corresponds to the reference letter. This system has 
also the advantage that the drawings are not confused 
with a large number of additional figures, as is the case 
in some systems. It is specially applicable to stan- 
dardised products. There are other methods in which 
the parent dimension is given as a whole number and 
fraction with the limit given as a decimal in full. This 
tends to make the drawing a confusing mass of figures. 
In a modified system of this kind the limits are given 
in mils or quarter mils. In another method the high 
and low limits are stated as a decimal in full, i.e., 2. 7525in., 
and no calculations are required in the shops. In Lan- 
chester’s method one of the dimensions is written as a 
decimal and the tolerance stated in mils. The dimensions 
given on the drawing are the “ go ”’ gauge size for the holes, 
the tolerances having a plus sign, and the “‘ go” gauge 
size for the shafts, the tolerance having a minus sign. 
In his paper the author also dealt with line measurement, 
measuring machines, the production of accurate screw 
threads, test indicators, gauge production, and the work 
of the National Physical Laboratory. The paper was 
admirably illustrated by lantern slides, and there was a 
good discussion, which turned chiefly on gauges and their 
uses. 


Exhibition of Scientific Products. 


It has been decided to hold an exhibition of 
British scientific products in Manchester in December 
and January next at the College of Technology, and a 
committee has been appointed to administer the scheme. 
The exhibition will be similar to that organised by the 
British Science Guild, which attracted considerable atten- 
tion when it was held at King’s College, London, recently, 
and I understand that most of the firms which exhibited 
at this exhibition will send exhibits to the Manchester 
show. The exhibition will illustrate new developments 
in engineering, textile, chemical, glassware, silica ware, 
hard porcelain, scientific instrument, aeroplane, and 
other industries of this country. Its object will be to 
show Lancashire people, especially manufacturers and 
merchants, how many of the products which, before the 
war they were accustomed to obtain from Central Europe, 
are now being manufactured in this country, and how 
many new products have been invented in Britain since 
the war began. The exhibition should also give an 
impetus to the application of science to the industries 
of Lancashire by showing how much some of these in- 
dustries,as well as other British industries, owe to the work 
which British scientists have accomplished during the 
war. I learn that a sufficient sum of money has been 
guaranteed to cover the necessary expenses of the ex- 
hibition. It is hoped that further contributions to the 
guarantee fund will continue to be received so as to enable 
the scope of the exhibition to be extended, and to include 
exhibits that will be of special interest to Lancashire. 


Barrow-tn-Furness, Thursday. 
Hematites. 


Whilst there is nothing new to record in the 
hematite pig iron trade of North Lancashire and Cumber- 
land, there is activity everywhere. Makers have their 
hands full of orders for iron. For a very long time now 
practically the whole of the attention of smelters has been 
given to turning out iron for work of national importance 
connected with the war. Iron for truly commercial 
purposes has stood in the background, but it is quite 
evident that the time is approaching when commercial 
claims will be once more recognised. In the meantime, 
activity will be continued on present lines, although some 
of the output may be directed into other channels. There 
are now 31 furnaces in operation, and others are in course 
of preparation for work, having been held back on account 
of the shortage both in labour and raw materials. Prices 
are at the full maximum, with parcels of mixed numbers 
of Bessemer iron at 127s. 6d. per ton, and special brands 
at 140s. per ton, both f.o.t. 


Iron Ore. 


The demand for hematite iron ore is particu- 
larly heavy all round. For a long time local smelters 
have been eating up most of the output and pressing for 
fuller deliveries. These, however, raisers have not been 
able to give, for labour has been scarce, not only for getting 
the ore, but in the carrying on of important development 
work and the extension of mining property. The demand 
for foreign ores is brisk, and the supplies have formed 
a useful addition to native ores. 


Steel. 


In the steel trade there is a very busy state of 
affairs. The orders in hand are largely for semi-finished 
sorts, such as billets and for shipbuilding material. Billets 
have been rolled in big tonnages for a long time, and the 
price remains at £10 7s. 6d. to £11 per ton. Ship plates 
are at £11 10s. per ton and boiler plates at £12 10s. per 
ton. Plates, both ordinary and special, are being rolled 
in large quantities at Barrow. A heavy demand for 
mercantile construction will be one of the things of the 
immediate future, and the Barrow mills, the only plant 
of its sort on the North-East Coast, will, doubtless, get 
its share of the business. The demand for shipbuilding 
castings is brisk, and the steel foundries are busy. Rails 
are quiet at present. Heavy sections are at £10 17s. 6d. 
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Shipbuilding and Engineering. 


These trades are full of work, mostly of a naval 
and warlike character. Speaking at Barrow on Saturday 
Mr, John Barr, one of the directors of the naval construc. 
tion works at Barrow, said the best brains in the country 
were engaged in dealing with the after-war problem 
and the directors of Vickers, Limited, were giving it 
their consideration, having in mind their great respon. 
sibilities to the many thousands of workpeople. The 
machinery at present at work could not be readily utilised, 
and there would have to be an interregnum. With 
the return of peace there would be a return of the com. 
petitive struggle, and if too onerous conditions were 
imposed upon industry, then it was inevitable that that 
industry, instead of flourishing, would gradually decline, 


Fuel. ; 

Coal is in brisk demand at 32s. 6d. to 33s. 6d, 
per ton delivered. House coal is at 34s. to 42s. 4d. per 
ton, and East Coast coke is quoted at 39s. to 41s. 9d, 
per ton delivered, with Lancashire sorts at 37s. 6d. per ton, 








SHEFFIELD. 
(From our own Correspondent.) 
Munitioners and the Armistice. 


Tue 6 a.m. start was made at the steel works 
here on Monday morning, all oblivious of the fact that 
the armistice which meant so much to the world had 
already been signed an hour. The breakfast interval 
passed, work being resumed as usual, not the slightest 
relaxation being permitted in the output of munitions, 
although there was a tense feeling that the country was 
on the eve of the great news for which all longed. Just 
before eleven, however, word seemed to reach the various 
works, from no one knew exactly where, that the historic 
document had been signed, that the need for the strain 
had virtually ceased. Perhaps the knowledge that the 
time limit had approached gave rise to the report. Then 
confirmation came in the piercing, exultant screams of 
syrens, That signal was sufficient. From works after 
works cheers went up from thousands of throats, until 
it seemed that the congested East-end area of Sheffield 
was enveloped in one mighty roar of triumph. ‘Time. 
office rules went by the board, workshop discipline broke 
badly, men, women, and youngsters streamed out into 
the streets, hurried to the centre of the city and there, 
mingling with crowds already emptying themselves into 
the main arteries, ‘‘ let themselves go” in wild jubilation 
at the wonderful termination of the world war. By 
noon, those who had remained at their posts in the works 
were also released, except a comparatively few essential 
men, and the whole district gave itself up to rejoicing. 


Workers’ Hour of Victory. 


They who had uncharitably accused munition 
workers of desiring a prolongation of hostilities for the 
sake of the inflated wages some of them have been 
receiving, had sufficient evidence to the contrary on 
Monday to convince the most sceptical. Those of us 
who have known the real spirit animating the war workers 
realised that they were conscious of a close community 
of interest with the men in khaki. They were comrades, 
all engaged in the great war, whether out there in the 
line of action or back here in the smoke and din of gun 
and shell production. This was their hour of victory, 
too. For nearly four and a half years they had laboured 
unremittingly. They were now glorying in the know- 
ledge, not only of the stupendous military and naval 
achievements of the Allies, but that their labours in the 
great cause had not been for nought. So they abandoned 
themselves to rejoicing, amid the deafening sound of 
works’ hooters, the firing of salvoes of guns, and the 
ringing of church bells; and at night the revelry was 
continued under the glare of electric lights which had 
not been used from the time when air raids made pre- 
cautions necessary. I heard some of the men saying 
they had been given holiday ‘* until to-morrow morning,” 
but in many cases “to-morrow” would not come for 
several days—not until the first ecstasy of peace had 
spent itself. The managements of some of the large 
works entered fully into the employees’ method of cele- 
brating the occasion, for motor lorries were permitted 
to load up with freights of munition girls, who screamed 
out the notes of patriotic songs and dispensed special 
ovations to passing groups of soldiers and sailors as they 
were driven slowly through the thronged city, the streets 
of which were gay with flags and banners. The flagrant 
breaches of etiquette in these flag displays were amusing. 
The commercial flag is, of course, the red ensign of the 
mercantile marine, and this should have been the one 
flown from all business and private premises, but one 
saw in the motley the blue ensign of the Royal Naval 


‘Reserve, the white ensign of the Navy, the Church's 


flag of St. George, and even imitations of the Royal 
Standard itself. Nothing mattered as long as it was a 
flag, and it was equally immaterial whether it was a 
Union Jack or the emblem of one of our Allies. 


Pivotal Labour. 


Considerable interest is felt here as to the out- 
come of the conference to which, last week, the Minister 
of Labour issued invitations to representatives of both 
employers and employed in the steel trade to consider 
the question of the return of “ pivotal’? men from the 
colours before the general demobilisation. The war is 
happily over, but there now lies before the steel industry 
the vital problem of putting into operation the full 
machinery of reconstruction, for which elaborate pre- 
parations have been made. Employersand Trade Union 
leaders know the type of men required for certain work, 
and the desire is that they should be defined and released 
for civil life as quickly as possible, so that the transition 
stage from war conditions to peace work may be shortened 
to the very minimum, and the industry placed in a position 
to meet the demands which it is expected will be placed 
upon it. One of the things which has long been handi- 
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geasoned skilled hand, and there seems now no reason 
why he should not be returned at once. The officials 
of the Employment Exchange here are pushing forward 
very extensive arrangements for dealing with an early 
demobilisation of civilians doing national work. Now 
that the armistice has been signed, the immediate release 
of a big army of such people, mostly women, is expected, 
and the task of dealing with their claims for unemploy- 
ment insurance will be no light one. Additional premises 
for administering the insurance benefit have been taken 
in various quarters of the city, and special staffs are being 
engaged. The officials are also ascertaining from em- 
ployers an estimate of the number of discharged soldiers 
they will be in a position to put on, as well as other 
necessary information. 


The Institute of Metals. 


A matter to which I had intended to refer in a 
previous letter I may, perhaps, mention now, viz., the 
proposal to establish a Sheffield section of the Institute of 
Metals. The Institute concerns itself with non-ferrous 
metallurgy, in which subject a wide interest is taken in this 
district. Some seven or eight years ago a local society of 
applied metallurgy was formed, and among men concerned 
with non-ferrous metals obtained a strong membership. 
At a meeting of the society it was resolved to ask the 
Council of the Institute to form a Sheffield section, follow- 
ing which the local society will be dissolved, and its 
membership absorbed by the newly-formed section of the 
Institute. There is already a section in Birmingham, and 
it was stated at the meeting that others were expected to 
be set up in the Clyde district, South Wales, and the 
North of England. The application to the Institute was 
understood to be purely a formal proceeding, and it was 
arranged that on the settlement of the details the assets 
of the society should be handed over to the Sheffield 
University as the nucleus of a prize to be offered to students 
in the non-ferrous section of the Department of Metal- 
lurgy. Professor T. Turner, of Birmingham, who was 
present as a vice-president of the Institute, explained that, 
so far as non-ferrous metals went, the idea was to deal 
more ‘with their treatment from the time at which they 
were received in the crude state until they were finished 
and sold in commerce, than with their extraction. It is 
felt that the new body will greatly help in the solution of 
problems arising locally. 


Canal Development. 


The Corporation, at its meeting on Saturday, 
discussed the question of the development of Sheffield’s 
waterway, in the interests of the city. Recently, on the 
invitation of the Development Committee, a large and influ- 
ential meeting of manufacturers considered the subject of 
the provision of an up-to-date water connection between 
Sheffi ld and the Humber ports and its equipment with a 
regular and fast beat service. The waterway consists of 
the Sheffield and South Yorkshire Navigation Company’s 
canals, viz., the Stainforth and Headby New Junction, the 
Dearne and Dove, and the Sheffield and Tinsley canals, 
and the River Don Navigation, all of which are now 
operated as one waterway. The Development Com- 
mittee obtained, some months ago, a report on the possi- 
bilities of improving the undertaking, and the advantages 
which would accrue to Sheffield and the districts through 
which the waterway passes by having an up-to-date con- 
nection with Goole and the Humber ports. Sir Maurice 
Fitzmaurice, chairman of the Canal Control Committee, 
inspected the waterway, and conferences of manufac- 
turers and representatives of the local authorities of 
Rotherham, Mexborough, and Doncaster met in Sheffield. 
The upshot of them was that a series of resolutions was 
passed, in the spirit of which the Development Committee 
recommended the Sheffield Town Council to ‘‘ urge upon 
the Government the importance of proceeding with the 
works necessary to bring the navigation up to the standard 
of modern requirements, so as to enable the introduction 
of mechanical haulage, as laid down by the Royal Com- 
mission on Waterways, as early as practicable ; and while 
being of opinion that the cost of such work should be 
provided wholly by the Government, and that the naviga- 
tion should be nationalised, they are willing to consider 
favourably the question of making some financial contribu- 
tion, provided the execution of the work is not delayed, 
and the canal is brought under public control and freed 
from all contro! or interference by any railway company.” 
This recommendation was on Saturday adopted by the 
Corporation, one member, during the debate, declaring 
that the idea of ever making the waterway into a ship canal 
should not be entertained. 


Iron, Steel, and Coal. 


The prevailing conditions have precluded the 
very suggestion of business in iron and steel, consumers’ 
attitude, as weil as that of makers, being to keep the 
market up very close until it is clearer what future require- 
ments may be. When it is settled it will be found that, 
so far as steel 1s concerned, there is no anxiety whatever. 
The output of blast-furnaces will have to be accelerated by 
some means. It is possible that more iron furnaces will be 
built, but the great thing will be that the release of men 
from the colours will supply the labour so much needed 
in the ore mines as well as at the furnaces. In the fuel 
market, which likewise will regain its equilibrium on the 
return of the men, the outstanding feature is the extreme 
shortage of stocks. Various reasons have contributed to 
this condition, quite apart from labour shortage, one being 
the great increase in the number of batteries of coke ovens 
installed since the war began, a battery of fifty ovens 
requiring about 2000 tons of slack a,week. This class of 
fuel may remain in short supply for a long time yet, in 
spite of the return of peace. For all kinds of coal there is 
scarcely any free market, so that quotations must still be 
regarded as quite nominal. Best South Yorkshire steam 
hards are quoted 23s. to 23s. 6d.; best Derbyshire, 22s. 6d. 
to 23s.; seconds, 21s. 6d. to 22s.; cobbles, ditto ; nuts, 21s. 
to 22s.; washed smalls, 18s. 6d. to 19s.; best hard slacks, 
18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; soft nutty, 
17s. 6d. to 18s.; peas, 16s. to 16s. 6d.; and small slacks, 
13s. to 14s. In house sorts, which are very scarce, branch 


is quoted 27s. to 27s. 6d.; and best Silkstone, 23s. 6d. to 
24s. 6d., all per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Work Suspended. 


Tr was a case of “ down tools”’ at all the works 
and shipyards on the North-East Coast as soon as the 
official news of the signing of the armistice was received. 
At the time of writing everybody is frankly in a holiday 
mood, and there is not the least pretence at business. 
A few blast furnaces—mostly on special iron—are working, 
but the bulk of the furnaces were damped down on Mon- 
day afternoon until Wednesday, and all the steel works 
were idle, Before the actual signing of the armistice 
Government orders for shell steel, &c., had been consider- 
ably reduced, and the pressure all round had already visibly 
relaxed. Many firms are paying off their women workers, 
and until the iron and steel trad > adapts itself to the altered 
conditions it is clear that a period of slackness will ensue 
in certain branches of the industry. There is, however, 
a ready market in neutral countries for all the iron and 
steel there is to spare, and it is to be hoped that the 
authorities will encourage or, at least, not put any un- 
necessary obstacles in the way of a resumption of our 
valuable export trade with neutral countries, which for 
so long has been in a state of suspension. 


Cleveland Iron Trade. 


The armistice rejoicings have interfered con 
siderably with the Cleveland iron trade, and business is 
not likely to resume its normal course for a few days. 
Theré are still a number of allocations which have not yet 
been accepted by the makers, who are indisposed to fill 
their books with orders until there is a prospect of 
their fulfilment. Every effort is, however, being made to 
maintain supplies to class A consumers, and deliveries are 
showing some slight improvement. Supplies of foundry 
iron seem to be rather more plentiful, and when delivery 
can be arranged no serious difficulty need be experienced 
in obtaining the iron. No small quantity is now being 
delivered by lighter, whilst Scottish consumers are receiv- 
ing iron by means of coasting vessels, though this, of 
course, only applies to the East Coast. Forge iron, not 
being subject to allocation, is in strong demand, and 
business in this quality has been fairly active at the full 
maximum figure. Shipments to the Allies are reported 
to be on a fairly good scale, there being still a satisfactory 
amount of steamer tonnage available. Prices are un- 
changed, No 3 Cleveland pig iron, No. 4 foundry and No. 4 
forge being quoted at 95s., and No 1 at 99s. for home con- 
sumption, whilst for export to the Allies, No. 1 is 127s. 9d. 
and the other qualities 122s. 9d. per ton f.o.b. 


Hematite Pig Iron. 


There is no material change in the hematite pig 
iron trade. The supply is now pretty well equal to the de- 
mand, and a few shipments are being made to the Allies. 
East Coast mixed numbers are firm at 122s. 6d. for home 
use and 147s. 6d. for export to the Allies. 


Furnace Coke. 


Supplies of furnace coke continue on a scale 
adequate for the needs of the industry, and the operation of 
the subsidy ensures a satisfactory price to the producer, 
who is limited to a quotation of 35s. 6d. per ton for good 
medium furnace qualities delivered at the works. 


Future of the Cleveland Mines. 


Although the main seam of Cleveland ironstone 
will not be exhausted for very many years to come, some 
of the mineowners, with an eye to the future, are directing 
attention to tapping other sources of supply. In fact, 
operations have already been started to break into a small 
seam known as the ‘“ Pecton.”’ This seam ruas a few yards 
under the main bed of Cleveland ironstone, and varies from 
2}ft. to 3ft. in thickness. Though of a fairly good quality 
it is not so rich as the ore in the main seam. It is very 
hard, and to work it successfully power machinery and 
appliances must be utilised. Being a thin seam, the work- 
ing of it necessitates the blowing up of the floor or the 
taking down of the roof, much in the same manner as is 
done in low coal strata for the making of tramways, 
whereby the stone may be transferred from the working 
place to the foot of the mine shaft for drawing to the 
surface. This being unproductive labour, it naturally 
adds to the cost of working the ore. Other difficulties of 
a costly character also present themselves, and to carry 
out the mining operations in this particular seam they 
must be overcome without regard to cost. A few years ago 
@ penetration was made into the “ Pecton ” seam at Brot- 
ton Mine, but after working it for a period, the scheme 
was abandoned on account of the difficult and costly nature 
of the operations. This lower bed is now being worked 
at Bell Brothers’ Skelton Park Mine. Recently a claim 
was made by the workmen for an increase in the base rate 
paid for the filling of the ore into tubs. The mineral is 
won by electric drilling machinery, which bores the holes 
in the stone for blasting purposes, and after the ore is 
loosened it is put into tubs by the “ fillers.” These men 
were formerly paid on a base rate of 5$d. per ton, plus 
100 per cent. and the usual war allowance made to the 
whole district. The men’s claim was referred to arbitra- 
tion, and as a result the rate for the filling of the ore in the 
** Pecton ” seam has been advanced to 6d. per ton, which, 
with the 100 per cent., will give the men ls. per ton, 
exclusive of the war wage allowance. In view of the 
probable development in working the Cleveland “‘ Pecton”’ 
seam the arbitration decision is very important, and the 
price agreed upon may form a basis for other mines. The 
‘** Pecton ”’ seam underlies the whole of the Cleveland area, 
and developments in working it would extend considerably 
the period of Cleveland’s mining life. 


Manufactured Iron and Steel. 


As already intimated operations at the finished 
iron and steel works have been temporarily suspended, 





the workmen being in”quite a holiday mood. There has 
been no attempt at business too. Manufacturers, how- 
ever, have orders which will take a considerable time to 
complete. It was announced this week that the Ministry 
of Munitions has sanctioned an advance of 15s. per ton 
in the price of steel strip, bringing the figure up to £16 per 
ton, with an additional 5s. per ton on extras. The prin- 
cipal quotations for the home trade are as follows :—Steel 
ship plates, %in. and upwards, £11 10s.; 5/,in., £11 15s. ; 
fin., £12; 4in., £16; under fin. down to °/gin., £17; 
steel boiler plates, £12; steel ship angles, £11 2s. 6d.; 
steel joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d. ; 
steel strip, £16; iron ship rivets, £21; common iron 
bars, £14 15s.; best bars, £15 15s.; double best bars, 
£16 15s.; treble best bars, £17 15s.; packing iron, 
tapered, £17; packing iron, ordinary, £13 10s.; steel 
hoops, £17 10s. to £18 10s.; iron ship angles, £13 15s. ; 
steel rounds, squares, &c., £12 10s. ; steel sheets, 24 gauge, 
£17 10s. net, f.o.b. at works, for quantities of ten tons 
and upwards; annealed sheets, £18 5s.; painted sheets, 
£20. The following are nominal quotations for export :— 
Common iron bars, £17 17s.; best bars, £18 5s.; double 
best bars, £19; packing iron, tapered, £19 to £20; pack- 
ing iron, ordinary, £15 10s. to £16 10s. ; iron strip angles, 
£15 to £15 10s.; iron ship rivets, £23; steel bars, basic, 
£16 10s. to £17 10s. ; steel ship plates, £15; steel joists, 
£13 10s. to £14 10s..; steel hoops, £19 to £20, steel sheets, 
singles, £20; steel sheets, doubles, £22; steel strip, £20 
steel rails, £13 5s. 


The Coal Trade. 


A much brighter position prevails in the Northern 
coal trade. Tonnage is arriving in encouraging volume 
and the railway wagon supply is more ample. m- 
sequently all the pits are now working at full pressure, 
and the outputs are being readily cleared. Prompt coals 
of any grade are becoming scarce, and forward sellers are 
difficult to find. Official Allied and home industrial 
demands are, if anything, on the increase, and producers 
have the utmost difficulty in keeping up with requirements. 
The persistent holding off by neutral buyers in the expec- 
tation of lower prices is now ceasing, buyers realising that 
they will not benefit by adopting a waiting policy. There 
has been, however, for some time an additional drag on 
business owing to the enormous decline in Scandinavian 
freights, which in September were ruling at about 200 k. 
for Swedish business, and are now down to 55-60 k. The 
drop has induced buyers to refrain from chartering even 
against existing contractsin the hope of furtherreductionsin 
the freight. The decline is still e ted to continue and 
will no doubt create a feeling of hesitation among buyers 
aoroad, which will in consequence react on the colliery 
positions. When these freights attain, as no doubt they 
shortly will, a certain stability, there is every prospect of 
heavy shipments of steam coals and gas coals to the 
Scandinavian countries, and the collieries have every con- 
fidence that the new schedule figures will be easily obtained 
and even improved upon. The oelief is expressed in 
export circles that in connection with peace negotiations 
the Government will see to it that enemy competition shall 
not be allowed to disturb the prospects of an active and 
prosperous British trade in coal in Northern Europe. 
The coke market, though quiet, shows that shipments 
are increasing. Owing to the official Allied demands 
increasing the bulk of the export trade is on this account. 
Neutral consumers inquire more freely but the limited 
shipping facilities make business mature slowly. The 
minimum neutral prices are as follows :--Best Northumber- 
land steams, Davidsons, Cowper and Bothals, 70s. ; 
unscreened, 61s. 8¢.; smalls, 45s.; Tyne primes, best, 
69s. ; unscreened, 61s.; smalls, 45s.; Hastings, Hartleys 
Cramlingtons, &c., bests, 64s.; unscreened, 56s. 8d. ; 
smalls, 42s. ; best Durham screened steams, class 1, 70s. ; 
class 2, 67s.; unscreened gas coals, ordinary 52s. 6d. ; 
unscreenea coking coals, 52s. 6d.; unscreened bunkers, 
ordinary, 52s. 6d.; bests, 55s.; smithy and peas, 60s. ; 
double screen nuts, 60s. ; foundry and furnace coke, 65s. ; 
gas coke, 50s. The maximum quotations for the Allies 
are as follows :—Best Blyth steams, 37s.; Tyne primes, 
36s. 6d.; Tyne prime, smalls, 27s. 6d.; second steams, 
32s. 6d. to 34s.; North Northumberland smalls, 25s. to 
27s. 6d.; Blyth smalls, 27s.; smithies, 31s. to 32s. ; 
peas and nuts, 3ls. to 32s.; best gas, 32s.; second gas, 
30s. 6d. ; coking coals, 3ls. 6d.; coking smalls, 30s. 6d ; 
household coals, 35s. to 37s.; foundry coke, 50s.; gas 
house coke, 40s.; best bunker coals, 34s. to 34s. 6d. ; 
ordinary qulities, 33s. to 33s. 6d.; specials, 39s. Princi- 
pal quotations for the home trade are as follows :— 
Northumberland : Best Blyth steams, 33s. 6d. to 35s. 6d ; 
second Blyth steams, 29s. 6d. to 32s. 6d.; Tyne prime 
steams, 33s. 6d to 35s.; unscreened for bunkers, 27s. 6d. 
to 29s.; household coals, 26s. 6d. to 27s. 6d. ; best Blyth 
smalls, 25s. 6d.; smithies, 3ls. 6d. to 36s. 6d.; North 
Northumberland smalls, 25s. 6d.; peas and nuts, 35s. to 
37s. 6d. §Durhams: steam (locomotive) 33s. to 365s. ; 
special Wear gas, 31s. 6d. to 33s. ; best gas, 29s. to 31s. 6d. ; 
second gas, 27s. 6d. to 30s. 6d; ordinary bunkers, 30s. ; 
best bunkers, 3ls. 6d. ; superior qualities, 34s. ; smithies, 
3ls.; peas and nuts, 3ls.; coking coals, 29s. to 30s, 


Shipyard Hustle. 


-A remarkable record which stands for the United 
Kingdom has been established by the Northumberland 
Shipbuilding Company by completing, ready for sea, with 
steam up, a vessel within three days of launching. The 
vessel is of the shelter deck type with a deadweight 
capacity of over 9000 tons. She was designed by Mr. 
Rowland Hodge, managing director of the Northumberland 
Shipbuilding Company, and is one of the firm’s own stan- 
dard types, and approved by the Admiralty. The North- 
Eastern Marine Engineering Company has been associated 
with the record, and Mr. Summers Hunter, C.B.E., manag- 
ing director, has collaborated with the shipbuilders in a 
splendid manner to achieve so great a distinction. Im- 
mediately after being launched the vessel was towed to the 
engineering works, and within 24 hours of launching the 
North-Eastern Marine Company had lifted on board the 
whole of the engines, boilers, shafting and the funnel. 
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SCOTLAND 
(From our own Correspondent.) 
The Coming of Peace. 


THE news of the signing of the armistice and the 
certainty of peace to follow was accompanied by an almost 
immediate stoppage of work in the industrial areas of 
Scotland. In Glasgow and the West of Scotland munition 
works, engineering shops and shipyards were practically 
emptied by 12 p.m. on Monday and the workers poured 
into the streets to give vent to their feelings regardless, for 
the time being at least, that for many of their number the 
end of hostilities would mean the end of employment. 
Once again the industrial world is, or will soon be, faced 
with a tremendous task, and the return to pre-war con- 
ditions will be a mighty undertaking. All that is necessary, 
however, is the sane whole-hearted co-operation between 
employer and employee which marked proceedings under 
war conditions. Ons thing seems certain, and that is 
that work will be plentiful for a considerable time to come. 
Many works and factories have already commenced to 
put things in order, and are only waiting for the absolute 
return to peaceful conditions and the subsequent raising of 
trading restrictions to launch out on a greater and more 
progressive scale than ever dreamed of before the war. 
The reconstruction and the installation of plants necessary 
to the manufacture of the latest machinery and com- 
modities of all descriptions has either: been carried out 
or will soon be accomplished and there seems little danger of 
& return to the lethargie conditions which too often 
characterised our commercial dealings in pre-war days. 
Manufacturers and merchants are alive to the needs of 
the day, and granted the whole-hearted co-operation of 
labour the future is contemplated with every degree of 
confidence. 


Pig Iron. 


During the past week everything has been firm 
and active in the pig iron market. Supplies of foundry 
grades are still considerably below demands, but forge 
qualities are obtainable in greater quantities. Hematite 
continues to be a restricted commodity. 


Finished Iron and Steel. 


The majority of the steel and ironworks are still 
engaged on war work, and even with the approach of peace 
it is not anticipated that there will be much change in 
industrial conditions for some time yet. In some cases 
manufacturers and merchants seem more inclined to accept 
ordinary business, but their inability to name a period for 
delivery is still the stumbling-block to open negotiations. 
There has been a considerable stiffening of export prices at 
the steel works and steel angles are now round about 
£16 5s., and ship plates £17 5s. per ton, with boiler 
and fire-box plates at the usual extras. The heavier 
gauges of steel sheets have again been in heavy demand. 
France is a large purchaser of corrugated and flat sheets and 
immense quantities are being consumed by the American 
armies and also for naval purposes. The malleable works 
are receiving very large orders for bar iron. Makers, 
however, are not yet in a position to accept anything 
outside of a high priority nature. Tube makers have 
plenty of orders on national account. Marine engineering 
shops are also working full time and the activity at the 
shipyards is fully maintained. 


Coal. 

There has been no slackening in the demands for 
all descriptions of Scotch coal. Industrial requirements 
are as heavy as ever and Admiralty orders absorb large 
quantities. Household necessities are increasing with the 
advent of winter weather and the fall in export to neutral 
countries has released a welcome quantity of coal for local 
consumption. The aggregate shipments from Scottish 
ports during the past week amounted to 121,305 tons, 
compared with 116,453 in the preceding week and 148,947 
tons in the same week last year. Ell coal is quoted 
f.o.b. at Glasgow 32s. 6d. to 35s.; splint, 35s. to 37s. ; 
navigations, 37s.; steams, 34s. 6d.; treble nuts, 30s. ; 
doubles, 29s. ; singles, 28s. ; first class navigations, f.o.b. 
at Methil or Burntislgnd, 36s. to 38s. ; first-class steams, 
35s.; third-class steams, 3ls.; best steams, f.o.b. at 
Leith, 33s. 6d. ; secondary steams, 32s. 6d. per ton. These 
prices only apply to French, Italian and Portuguese ship- 
ments, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Looking Forward. 


OUTWARD manifestations of joy at the return 
of peace have been most in evidence this week. Still 
there are few engaged in the coal and shipping industries 
who have not given thought to the future and speculated 
as to what is possibly in store for them. Unfortunately 
there is nothing in the past to form a guide to the future. 
The pre-war history of the commercial side of the coal 
trade shows that in nine cases out of ten it was the un- 
expected that happened. With all their knowledge and 
experience few are now prepared, after more than four 
years of highly artificial conditions, to give any very 
definite opinion concerning the future. Coals will be 
in great demand it is true, but whether shipping facilities 
will be equal to, or in advance of, requirements it is 
impossible to say. Miners are to be among the first to 
be released from military service to return to the collieries, 
and therefore production should largely expand; but 
unless tonnage is proportionate there is the unfortunate 
prospect of work not being continuous at the collieries 
owing to the lack of facilities for clearing standing coals. 
No. doubt, in course of time, the rapid construction of 
tonnage will turn the scale, and in this district, at any 
rate, will be heard the call for more dock accommodation, 
as was the case before the war. The immediate question, 
however, which is troubling leaders in commerce, is how 
long business men are to be fettered by Government 
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representations in regard to the removal of Government 
control of the coal-exporting trade was down for con- 
sideration at a meeting of the Chamber this week. For 
a long time, however, changing conditions will obtain. 
The whole fabric of existing schemes and restrictions which 
govern the coal trade cannot be shattered immediately, 
or without due consideration of factors which are of more 
value than individual convenience. It is an indication 
of the possibility of a change to freer conditions that 
the Central Executive Committee for the supply of coal 
to France and Italy has already, this week, had under 
consideration ‘‘ the position of the parties to this scheme.” 
Just as from the inception of this scheme almost to the 
signing of the armistice there were alterations and amend- 
ments to it, so it is likely that from now on there will be 
modifications until its abandonment is reached. For 
instance, with the signing of the armistice and the fall 
in war risks insurance rates, &c., there comes a change 
of attitude towards neutral shipping, and on Tuesday of 
this week intimation was received from the Inter-Allied 
Chartering Executive that local committees for the supply 
of coal to France and Italy are to suspend all chartering 
of neutral vessels, motor vessels, and sailing ships, as 
revision of the freight rates paid are now under consider- 
ation. As is well known, neutral freight rates are sub- 
stantially above the rates paid to owners of Allied vessels, 
but now that the whole situation is changed by the 
cessation of hostilities, and there is not the same feeling 
of dependence upon neutral tonnage, the necessity for 
paying the existing high freight rates to neutrals is not 
so pronounced. 


Surfacemen’s Hours. 


The special conference of the Miners’ Federation 
of Great Britain, last week, came to practically the same 
decision as the South Wales coalfield conference on the 
question of surfacemen’s working hours, the only difference 
being, in fact, that the date of the coming into operation 
of the curtailed hours is not the same. The South Wales 
conference gave notice that surface workers should not 
work more than 8} hours a day, as from the 18th inst., 
but the special conference of the Miners’ Federation of 
Great Britain has requested all districts in the country 
to adopt December 5th as the date upon which the new 
conditions for surfacemen are to come into force. This 
being so, the Executive Council of the South Wales 
Miners’ Federation decided on Monday to call a conference 
of coalfield delegates on Saturday next, in order that 
steps may be properly taken to bring this district into 
line with the decision of the parent body, which affects 
the whole country. The ballot of the members of 
Enginemen, Stokers, and Craftsmen’s Association has 
been taken on the two questions, viz. :—(1) Acceptance 
of the Government’s pledge of an 8} hours’ day within 
six months of peace, and (2) the tendering of 14 days 
notice to coalowners to enforce their claim for an eight 
hour day for all men in the mechanical departments. 
So far, the actual figures have not been disclosed, but 
the ballot was overwhelmingly in favour of the second 
proposal, viz., to give 14 days notice. The council of 
the Association has therefore made arrangements to 
issue notice papers to the different branches in the coal- 
field, and for sending out a circular containing instructions 
relating to procedure. 


Ship Repairing Enterprise. 


South Wales is famed for its ship-repairing 
operations, but during the past twelve months what is 
generally regarded as the most remarkable achievement 
in marine engineering has been carried out by Mr. Frank 
Shearman, the head of one of the largest businesses in 
this line in the district. In 1917 an oil tank steamer, 
of 9000 tons capacity, was twice torpedoed and was 
literally blown asunder. She was stranded in a bad 
position, and as the result of the heavy straining, &c., 
temporary repairs of an extensive character had to be 
carried out to hold the vessel together. To add to the 
difficulties a serious fire caused further damage. The 
Milford Haven dry dock, which had been idle for years 
and was destitute of all facilities in the way of equipment, 
&c., was requisitioned, and after a great deal of trouble 
the vessel was floated and taken to this dock. There 
the forward end of the vessel, weighing over 3000 tons, 
broke adrift, and the steamer, which could not be floated 
again, unless permanently repaired, lay in the dry dock 
for several months untouched. A number of ship-repairing 
firms throughout the country inspected the vessel, but 
were reluctant to take on the job, as it meant the creation 
of an entirely new organisation on the spot, far removed 
from their main works. Mr. Frank Shearman, after an 
interview with the Director of Ship Repairs at the 
Admiralty, at length decided to accept what appeared 
an impossible task. Notwithstanding all the difficulties 
inseparable from war-time conditions he managed to 
get plant, material, and labour together. To place the 
vessel in proper alignment extensive cradling and launch- 
ing operations were necessary in order to lift the forward 
section of the ship from its position on the bottom of 


level. After being properly blocked, cradled and shored, 
which necessitated an immense amount of timbering, 
the actual work of lifting and aligning of the forward 
section of over 3000 tons was carried out successfully 
in the record time of 7} hours. Repairs to the vessel 
consisted of renewing approximately 90ft. of the whole 
structural part between the bridge and the after- 
end, in addition to which there were complete engine 
and boiler repairs and extensive plating and riveting 
throughout other parts to be effected. The whole work, 
however, was carried out by Mr. Shearman and his staff 
in a manner worthy of established yards of the highest 
efficiency. Apart from providing a 9000-ton oil tanker 
for service, Mr. Shearman has set up a fully equipped 
and modern ship-repairing yard at Milford Haven, at 
a time when dry dock accommodation is such a vital need 
of the country. Another vessel which sustained damage 
by being torpedoed has succeeded the oil-tanker in the 
dry dock, while work afloat on other ships is in progress. 


Current Business. 


the dock, which was very uneven, to the proper keel |, 
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and a re-start made before next week. The receipt of the 
news of the signing of the armistice was the signal for ql) 
men engaged at the docks loading coal to stop work, but 
instructions were sent out asking the coal trimmers to 
resume on Wednesday morning. Men employed in the 
dry dock and ship-repairing yards knocked off until 
Thursday morning, while a general holiday was arranged 
in the coalfield for Tuesday. Although efforts were made 
to get men not to prolong their celebrations unduly it wag 
not expected that work would resume normal proportions 
this week. Tonnage has accumulated in dock, with the 
result that there is a plentiful supply to absorb the coals 
available, and it was fully anticipated that the end of the 
week would see firm conditions, especially in regard to »|| 
large descriptions. From the point of view of new 
business, however, it is not possible to do anything just 
yet, and developments will be awaited. Coal exporters, 
however, are busy getting into touch with their consumers 
abroad, in order to he ready to start operations directly the 
conditions permit. : 
LATER. 
Unsettled conditions prevail in market circles, and there 
is next to no business passing. Work has been resumed 
in the coalfield and at the docks after the peace celebrations, 
the men turning up very much better than was expected. 
In the case of the miners the average throughout the coal. 
field was about 70 to 75 per cent., which is regarded as very 
satisfactory for the first day after a holiday. There is 4 
big demand for coal, and the tone of the market for large 
coals especially is firm. : 


Schedule Prices (Fixed for Allies). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6a.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; 
best Eastern Valleys, 36s.; seconds, Eastern Valleys, 35s, 
Bituminous coal : Best households, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s, and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seconds, 33s. 6d.; patent fuel, 

7s. (6d. extra France and Italy) ; coke, 54s. 6d.; pitwood, 
ex-ship, 65s. Neutral prices (minima): Best smokeless 
large, 50s.; best seconds, 47s. 6d.; seconds, 46s.; ordinary 
large steams, 45s.; best drys, 45s.; ordinary drys, 42s. 6d.; 
best house coal (export), 50s.; good qualities, 46s.; No. 3 
Rhondda large, 46s.; No. 3 smalls, 38s.; No. 2 Rhondda 
large, 41s.; No. 2 through, 35s. 6d.; No. 2 through, seconds, 
33s.; patent fuel, 45s.; and coke, 70s. 


Newport. 

Operations on the coal market were entirely 
suspended during the early part of this week, in order to 
indulge in peace celebrations. There is a fair quantity of 
coal standing, but supplies of tonnage are increasing, and 
shipments promise to be very brisk when more settled 
conditions prevail. Schedule prices (fixed for Allies) :— 
Steam coal : Best Newport Black Vein large, 37s.; Western 
Valleys, 36s.; best Eastern V ‘lleys, 36s.; other sorts, 35s.; 
steam smalls, 25s. to 27s ‘3i: uminous coals : Best house, 
49s.; seconds, 37s. 9d.; patent fuel, 37s.; pitwood, ex ship, 
65s. Neutral prices (minima) ; Best Newport Blatk Vein, 
45s.; Western Valleys, 43s. 6d.; best Eastern Valleys, 
43s. 6d.; Eastern Valleys, other sorts, 42s.; best house 
coals, 50s.; seconds, 46s.; patent fuel, 45s.; and coke, 70s. 


Swansea. 

There has been no market in the proper sense 
this week, operations having been brought to a standstill 
by peace celebrations. Schedule prices (fixed for Allies) : 
—Anthracite : Best breaking large, 37s.; second breaking 
large, 36s.; third breaking large, 34s. 6d.; Red Vein large, 
34s. 6d.; machine made cobbles, 46s. to 49s. 6d.; French 
nuts, 46s. to 49s. 6d.; stove nuts, 46s. to 49s. 6d.; beans, 
40s. to 42s.; machine made large peas, 27s.; rubbly culm, 
18s. and 20s.; duff, 13s. 6d. and 15s. 6d. Steam coal : 
Best large, 37s.; seconds, 34s.; bunkers, 29s. and 30s. 6d.; 
smalls, 24s. and 26s. Bituminous coal: Through and 
through, 34s.; smalls, 3ls.; patent fuel, 37s. Neutral 
prices (minima): Best large anthracite, 45s.; seconds, 
43s. 6d.; thirds, 41s.; Red Vein, 38s.; machine made 
cobbles, French nuts, and stove nuts, 54s. to 60s.; machine 
made beans, 46s. to 49s.; machine made peas, 45s.; rubbly 
culm, 26s.; breaker duff, 16s.; best large steams, 45s.; 
second quality, 41s.; best through, 35s. 6d.; second through, 
33s.; bituminous through, 41s.; and smalls, 32s., and patent 
fuel, 45s. 


Tin-plates. 

The tin-plate market shows no special change, 
and is still firm. The price of tin has fallen, good quantities 
having arrived recently. Tin-plate prices rule well up to 
the maximum figures. Quotations :—Block tin, £326 10s. 
per ton cash ; £316 10s. per ton three months ; copper, 
£122 per ton cash, and for three months. Lead, Spanish, 
£29 10s. per ton ; spelter, £54 per ton. 








LONDON ARMY TROOPS COMPANIES VOLUN. 
TEER ENGINEERS. 
Headquarters, Balderton-street, Oxford-street, W. 1. 
REGIMENTAL ORDERS. 
No. 47, by Lieut.-Col. C. B. Clay, V.D., Commanding. 
Captain oj the Weck.—Captain W. Hynam. 
Next tor Duty.—-Captain W. D. Bentley. P 
Monday, November 18th, to Saturday, November 24th,-- Drills 
as usual, 
Sunday, November 24th.—Commandant’s Parade at Waterloo 
Station, 9 a.m., for inspection at Esher. Drill order. Mid-day 


and tea rations to be carried. 
C. Hiaetns, R.E., 
Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are asked to state that it has been, decided that, from 
now onwards, the word ‘‘ Aviation ’’ shall be omitted from 
the title of The Grahame-White Company, which will be 





There has been no business on the coal market 





restrictions. Already the Chamber of Commerce is moving 
in this matter, and the question of making immediate 


: this week, and it is unlikely that conditions will be settled 


known in future simply as ‘‘ The Grahame-White Company, 
Limited,” 
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BULGARIA AS A FIELD FOR ENGINEERING 
ENTERPRISE. 


(From our own Correspondent.) 


BERNE, October 14th. 

Not many days before the capitulation of Bulgaria, 
when it is inconceivable that the Austrians and Hun- 
garians did not know how illusory were any hopes built 
‘on “ after the war”’ there, we find the Sofia representative 
of the Austro-Hungarian War-office, Dr. von Schneider, 
lecturing in a highly optimistic manner to the Hungarian 
and Oriental Chamber of Commerce. A great deal which 
he said is not merely of general interest, but also of special 
interest to engineers, railway and other. From his state- 
ment that after the war there will be a very different 
Bulgaria from that of before the war, no one will dissent. 
What he specially insisted upon, however, was the import- 
ance of Bulgaria as a field for export, foreign capital, and 
technical and engineering experts. That he meant 
Austrian and- Hungarian exports, capital and experts, is 
immaterial; his advice may as well be taken to heart 
by those for whom it was not intended. 

Obviously he expected new companies of al] descriptions 
to be founded in Bulgaria after the war. She is a rich 
country, he asserted, with plenty of ready money available, 
but what she lacks is technical knowledge, scientific 
knowledge, the practical experience of engineering and 
other experts. New lines of railway are being planned, he 
says, and they will need capital and engineers. ‘Trade is 
likely greatly to expand after the war, and new railway lines 
will be absolutely necessary. Then there is the problem of 
the navigation of the Danube, which, it would appear, has 
come much nearer a solution during the war, especially 
since the ** Bulgaria Lloyd ’’ was founded. 

The association, which we are told by Dr. von Schneider 
existed already in Bulgaria for promoting closer relations 
between her and Austria-Hungary, with the Bulgarian 


. Minister of Commerce (Danailoff), at its head might well 


be matamorphosed into a society for promoting closer 
relations between Bulgaria and the Entente. It is highly 
interesting, however, to note that Dr. von Schneider had 
realised that the Bulgarians do not mean or desire to 
become mere adjuncts of Austria-Hungary or any other 
Power. ‘The Bulgarian,’ he said, “‘ puts liberty before 
life,’ and liberty with him includes commercial freedom 
—a hint which the British engineering world will hardly 
need. 

The Bulgarian faimor, like other farmers, seems to 
have become rich during the war, and to have awakened 
to the need for modern machinery and increasing the 
yield of his land. But for this he will want roads, river 
navigation, and railways if he is easily to get his produce 
toa market. Again, we are told that the “‘ urban popula- 
tion has become more exacting ’’ in Bulgaria, the stan- 
dard of life having risen. Consequently there might well 
be good openings for sanitary engineers, to say nothing 
ofjbuilders and contractors. 








BOOKS OF REFERENCE. 


An entirely new book of reference has been sent to us 
by the Hill Publishing Company, Ltd., of 6 and 8, Bouverie- 
street, E.C. It is entitled Handbook of Mechanical and 
Electrical Cost Data and it has been prepared by Messrs. 
Halbert B. Gillette and Richard T. Dana. The cost is 
25s. net. Including its index, it runs into over 1700 pages 
and it is crammed full of figures of cost and particulars in 
connection with depreciation; repairs; renewals ; 
buildings; chimneys; moving and installing; fuel and 
coal handling; steam power; internal combustion 
engines and gas producers; hydro-electric plants ; _ first 
cost and operative expenses of complete electric light and 
power plants; overhead and underground electrical 
transmission and distribution; lighting and wiring; 
belts, shafts and motor drives; compressed air; gas 
plants; pumps and pumping; conveyors, hoists, cranes 
and elevators; heating, cooking, ventilating, refrigerat- 
ing and ice making ; electric railways, &c. &c. Although 
the costs are all given in dollars and although they apply 
only to conditions ruling in the United States, there is much 
information in the book which should prove of value to 
engineers on this side of the Atlantic. 








The first issue of the Official Handbook of the Liverpool 
Chamber of Commerce has just reached us. It is on very 
much the same lines as the handbooks of the Chambers of 
Commerce of other cities and towns which have appeared 
during the last few years, and since, like them, it has been 
published by Bemrose and Sons, Ltd., of Derby, it goes 
without saying that the volume is well produced and 
printed. It contains among other things notes on the 
Chamber of Commerce and lists of its officers and 
members ; @ note on the City of Liverpool by Sir William 
B. Forwood; a long section devoted to a survey of the city’s 
commercial history and progress, in which reference is 
made, among other things, to various trades and industries, 
shipping, newspapers, the Stock Exchange, banks, railways, 
&c. Then there are classified trade indices in English, 
French, Spanish, Italian and Russian, a trade mark section 
and a plate showing the flags of the various steamship lines 
frequenting the port. There are numerous advertise- 
ment pages, including a coloured section which is quite a 
feature of the handbooks published by Messrs. Bemrose. 





The International Mercantile Diary and Year Book for 
1919—which is published by ‘‘ Syren and Shipping,” Ltd., 
of 91 and 93, Leadenhall-street, London, E.C. 3, price 5s. 
net—has made its appearance betimes. It is, as we have had 
occasion to explain before, a good deal more than a diary 
or even a year book. There is a three-day to the page 
diary and there is what amounts to a Gazetteer of countries 
for most of which such information as area in square miles ; 


population; revenue; expenditure; debt; cities and 
ports; holidays; consular information; currency ; 
postal information ; crops ; foreign commerce ;_ shipping 


lines; mercantile marine, &c., is given, but in addition 
there is a whole host of tables which contain any amount 
of useful data. Infact, the book is a welcome addition to 
any reference_library 





BRITISH PATENT SPECIFICATIONS. 


When an invention is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 








STEAM ENGINES. 


119.542 (14,509 of 1917). October 8th, 1917.—ConNEcTING- 
robs, John Burnand, “ Roseneath,” 103, Cambridge -road, 
Teddington. 

Tue object of this invention is to provide a rod light in weight 
but strong, particularly having regard to its application to an 
aluminium piston head. The rod is built up of two, three or 
more pieces, each of the full length, rapidly put together side by 
side to form a cross section substantially tubular with integral 
longitudinal beads, ribs or flanges for strengthening purposes. 
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Fig. 9. 


Such a rod needs to be fitted at its ends with coupling pieces by 
which it may be applied to the piston-rod, pros shaft, or the 
like. This is accomplished by internally and externally support- 
ing the tubular rod at the ends, and additionally strengthening 
it, and attaching thereto a suitable coupling piece which may 
form part of the strengthening devices. Figs. 1-11 are sectional 
views of several types cf rod constructed according to this 
invention.—October 8th, 1918. 


119,568 (15,801 of 1917). October 30th, 1917.—CrenTRIFUGaL 
Governors, Samuel Harford Sparkes, Wardleworth, 
Weliington, Somerset. 

This invention is for an arrangement of lever arms and rolling 
weights in combination with a centrifugal governor so as to 
maintain a uniform speed. The arrangement is shown in Figs. 1 
and 2 herewith. When the engine is running at normal speed 
and the sleeve E is in mid position, the weights P will rest 
near the inner ends of the curved levers N M, where they are 
immediately over the centre of the rocking shaft A. Thus their 
weights will be supported by the rocking shaft, and they will 
have no influence over the sliding sleeve. When, however, the 
sleeve moves either above or below its mid position the rocking 


N°119,568 





shaft will have moved, so that one or other of the weights P 
commences to travel over its respective lever arm M or N from 
the position illustrated, towards a position approaching the 
hooks S or T. Thus such weight begins to exercise an influence 
upon the sleeve by either tending to raise it or depress it, thereby 
either lessening or increasing the weight carried by the sleeve E. 
The effect of the actions of the rolling weights is the same in 
either direction, that is to say, one weight is brought into use 
when the speed of the governor is increased to cause the lever N 
to descend, while, when the speed of the governor falls, then the 
reverse motion of the sleeve will raise the lever B and cause the 
lever M to descend, so that on such occasion the weight P will 
begin to influence the weight or sleeve and other parts.— 
October 10th, 1918. 


STEAM GENERATORS. 


119,506 (14,044 of 1917). September 28th, 1917.—SupEr- 
HEATERS, John Edward Slack, 60, Queen Victoria-street, 
London. 

This is a superheater for use in connection with multitubular 
boilers, each section being withdrawable and_ replaceable 


separately. As shown in Figs, 1 and 2, the apparatus comprises 
a number of tubes A of the return-flow type, with their inlets and 
outlets adjacent to one and ted to headers B C. 
As shown, the intermediate headers B C occupy positions in the 
smoke box parallel with the boiler tubes, and py Ae of easy access 
to the latter for cleaning. The intermediate headers are in turn 
removably connected to the main steam intake and outtake 
header or steam connecting pipes, respectively shown at D E, 


+h, 





which are so situated as to be out of the direct path of the flue 


‘ 
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Fig.2. 


gases. The heater tubes A are arranged vertically so as to 
occupy the vertical spacing between the boiler tubes, and are 
respectively connected to their intermediate head which are 
ituated at the bottom of the superheater. In some.cases it may 
be found convenient so to connect the heater tubes with the 
intermediate headers that the former will occupy the diagonal 
spacing between the boiler tubes. Alternatively, the heater 
tubes may be arranged horizontally.—September 30th, 1918. 
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DYNAMOS AND MOTORS. 


119,555 (15,020 of 1917). October 17th, 1917.—REvERsING 
Morors ror PLraninac Macuines, Greenwood Stirk, 23, 
Lentefield-street, Halifax, and others. 

This invention relates to direct current electric reversing 
motors, and to means for reversing at the end of each 
stroke on planing machines and similar tools. The primary 
objects are the simplification of switchgear for accomplishing 
the automatic reversals, and of the means for variation. 
For this purpose the armature core A of the motor is provided 
with two independent windings B C, each carried out to its own 
commutator C and D. One terminal of each armature winding 
makes common connection to one main, and the other terminals 
are alternately connected to the opposite main to give alternate 
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directions of rotation. A single two-way change-over switch 
F, operated by the usual reversing dogs of the machine, may be 
used to accomplish this end, or alternatively the dogs may operate 
a master switch controlling two contactors to achieve the same 
object. A starting resistance partially or entirely embodied in 
the series field windinzs of the motor is provided which may be 
cut out by » contactor actuated by # time limit relay or friction 
switch or other suitable means cross connected with two-way 
switch, the friction switch serving the function of an automatic 
starter by cutting out resistance after the motor has been st: 

up in either direction. The two windings on the common core 
may be equal or in any desired ratio to give double cutting or 
quick return speed respectively.—October 10th, 1918. 


MEASURING AND TESTING INSTRUMENTS. 


119,533 (14,352 of 1917). October 4th, 1917.—INsTRUMENT 
FOR DETECTING AND MEAsURING MorstuRE, Sir Charles 
Algernon Parsons, K.C.B., and another, Heaton Works, 
Newcastle-on-Tyne. 

This is a device for detecting or 1g 

or gases by the effect produced by ist on the resistance 

of insulating material. It consists of a cylinder of the material 

on which is wound a coil of wire to form one terminal of the 
apparatus, the other terminal consisting either of a metal 

tube, upon which the insulating material is wound, or of a 

second coil wound round the outside of the insulating material. 

In the form of the invention shown in Fig. 1, there is provided 

a coil of wire A, preferably eureka or other non-corrosive metal 

wound over the insulating material B, such materials being 

chosen as are sensitive to free moisture in the surrounding 

air. The insulating material B and coil A are wound on a 

metal tube C, which may conveniently be made of tinned brass. 

The terminal D is connected to the tube C, and a similar terminal 

E is connected to the outer wire A. This latter terminal is 

firmly secured by means of an additional strap of metal F 

connected round the outside of the insulating material and 

insulated from the inner tube. The relay, indicating apparatus 
or insulation resistance tester is connected to the terminals, 


isture in air 











and the insulation resistance of the material B is indicated 
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as mentioned above, either by an actual reading on the insu- 


lation tester or by the use of an indicating apparatus, which, 
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when suitably calibrated, indicates directly the amount of 
free. moisture in the air.—October 4th, 1918. 


SWITCHGEAR. 


119,627 (6641 of 1918). October 8th, 1917.— Etrcrric Swrren, 
Walter Donovan and another, 47, Cornwall-street, Bir- 
mingham. 

This is‘a switch with the circuit elosing member C enclosed 
within a box or casing in which a shield H is provided to protect 
the live terminals D when the box is open. Part of the circuit 
closing member adapted to co-operate with live terminals is 
designed to move away from the base of the box and towards the 
anderside of the shield in the operation of closing the switeh. 

In eases in which there is a series of contact members C and 

terminals D F each contact member and its respective terminals 


hooks A, the legs of which cross on one side of the electrode 
B and embrace on the opposite side of the crossing point a 
bar C which is rotatable and is provided with grooves for each 
hoop leg, so that by turning the bar C the free ends of the 
legs are forced apart, thereby causing the legs to clamp the 
electrode tightly. An initial adjustment of the clamping may 
be performed adjusting the hoops in the holes D in which 
they are fastened after adjustment by screws E.—October 10th, 
1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


119,545 (14,589 of 1917). October 9th, 1917.—Bormne ann 
Facinc Bags, Archibald Lees, New Brunswick-street, 
Halifax. 

This is an improved construction of boring and facing bar 
for machine tools with renewable and expandable cutters. 

It consists of means for maintaining the cutters in the same 

parallel plane as the bar casing or expansion spindle, and for 

more efficiently securing and locking the spindle after the 

adjustment of the cutters for the desired cut. Figs. 1-4 

show the construction of the appliance. The inventor forms 

a screw-thread D and B upon each end of the spindle C. The 

thread D operates within a corresponding recess in the bar 

casing FE, whilst upon the other thrend Bisa nut F. A square CG 
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119,594 (832 of 1918). January 14th, 1918.—PaPeR Maxing 
Macninrs, William Alexander Aitken, 6, Lennox-road 
Gravesend. . 

This invention relates to movable suction boxes for Four. 
drinier paper making machines, the object being to impart 

a balanced oscillatory or swinging motion to boxes fixed 

to carrier plates, the pivot being centrally disposed in one of 

the carrier plates at one end of the boxes, and operating 11eans 
with limiting movement, being provided centrally at the 
opposite carrier plate. Referring to the drawings, the carrier 
plates A and K have the suction boxes B attached to their 
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underside by bolts M. The plate K is centrally pivoted at 
C to the standard G, while the plate A is centrally guided by 
means of a fixed pin D with roller E engaged in a curved slot 
F having a radius centred at C. The ends of the plates A, K 
ean move freely on the upper faces formed on the standards. 
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may be separated by vertical partitions J of insulating material. 
These prrtitions may extend towards the side I of the box 
beyond the edge of the shield H remote from the side wall, and 
to accommodate the partitions, notches may be provided in the 
shield H. The circuit closing members may be mounted in an 
insulating block or blocks K in the manner described in Applica- 
tion 119,628. These blocks may assume, when the switch is 
open, positions so related to the edge of the shield that they 
assist ip preventing contact with the live terminals of the hand 
of anyone conducting operations in connection with the switch 
when the lid is open.—October 10th, 1918. 


MINES AND METALS. 


114,841 (5866 of 1918). April 5th, 1918.—Exrecrrops Hotprers 
ror Errectric Furnaces, A/S. Arendal Smelteverk, 
Eydehavn, near Arendal, Norway. 

The electrode holder constructed in accordance with this 
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ie also formed upon this end of the spindle for turning it to 
adjust the cutters H for the bore desired. In place of the 
inclined flats hitherto employed for engaging the cutters the 
inventor forms two collars J, K on the spindle and of a diameter 
approximating a further cylindrical recess L in the end of the 
easing. The collar J forms the base of a cone M, and the 
cutters which fit between these collars have their bases shaped 
so that a portion rests upon the cone and a portion upon the 
spindle for normal boring. The collars have a sliding fit within 
this part of the casing and prevent any lateral shifting of the 
cutters, both when the latter are in operation or during their 
adjustment, so keeping them perfectly central and in the 
same parallel plane.—October 9th, 1918. 


MISCELLANEOUS. 


119,571 (17,265 of 1917). November 23rd, 1917.—Ort Coor- 
mvc Apparatus, Aijred Smallwood, 42, Hargrave-park, 
Highgate, London, N. 

This is an apparatus for cooling liquids or exposing them 

to air, and is particularly adapted to the cooling of oil used 

in the hardening or heat treatment of steel. It comprises a 

vertical chamber in which is a series of superposed elements 

of sheet metal, formed like scrolls, which the oil has to traverse. 

Each of these elements offers an extended surface upon which 

the liquid is subjected to the air. A separate air inlet is provided 

for each element and the outlets for the air communicate with 

@ common housing on the other side of the apparatus. A is 
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the main chamber and B the cooling elements, comprising 
lengths of sheet metal rolled to the form of a scroll with a 
narrow space between each turn. Each turn of the scroll is 
of conical form. The major diameter of the outer turn of the 
scroll may coincide with the internal diameter of the cylinder. 
The minor diameter of the inner turn of the scroll may coincide 
with the external diameter of a central pipe or rod F which 
is installed axially within the cylinder. The lowermost scroll 
element may be supported in arty suitable manner, as, for 
instance, by two diametric beams crossing each other at right 





invention is arranged so that it can be easily tightened or 
loosened. For this purpose the holder comprises gripping 


angles. The oil enters at G and is sprayed out at I.—October 


The motion at each side of the pivoted end will be up and down 
like the beam of a balance, that is at right angles to the trans- 
verse motion at the other end. The suction boxes with the 
carrying plates are operated by suitable gear such as a worm 
reducing gear with slow reciprocating motion, in any usual 
manner, connected say at H.—October 10th, 1918. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 
“Tax Exectro-Harmonic Soctery.—Venetian Chamber, 
Holborn Restaurant. Concert (Ladies’ Night). 6.15 p m. 


West or Scortanp [Ron AND STEEt InstiTuTE.—*“‘ Societies’ 
Room,” No. 24, Royal Technical College, George-street, Glasgow. 
Paper ‘* The Industrial Future,” by Mr. Cecil Walton. 7 p.m. 


FRIDAY, NOVEMBER l5ru. 


Tue InstTiTuTION oF MecHanicaL ENGINEERS.—Institution 
of Civil Engineers, Great George-street, Westminster, S.W. 1. 
Diseussion on papers on ‘‘ Hardness” read at the meeting on 
October 18th. 6 p.m. 


Tae Norrs-East Coast InstITUTION OF ENGINEERS AND 
Surpsuitpers.—Lecture Theatre, Literary and Philosophical 
Society, Newcastle-on-Tyne. ‘‘ Scientific Research in connec- 
tion with Marine Engineering and Shipbuilding,” by Sir Frank 
Heath. 8.15 p.m. 


SATURDAY, NOVEMBER lé6ra. 


British FouNDRYMEN’s AssoctaTION : LANCASHIRE Brancu. 
—Heginbottom Technical School, Ashton-under-l.yne. 
Speeches, ‘‘ A Few Every-day Foundry Problems,” by Mr. W. 
H. Cook : *‘ The Objects and Aims of the British Foundrymen’s 
Association,” by Mr. W. H. Meadowcroft. 6.30 p.m. 


TUESDAY, NOVEMBER 19ra. 


Tae Enoryeers’ Cius.—Manchester. Debate on ‘“ The 
Smoke Problem,” Opener, Mr. E. D. Simon. 


INSTITUTION OF PETROLEUM TECHNOLOAISTS.—House of 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Paper, 
“The Motor Fuel Problem,” by Mr. W. R. Ormandy. 5.30 p.m, 
Tue Instirvrion or Civin EnGrnerers.— Great George-street, 
Westminster, S8.W. 1. Paper, “The Tata Hvdro-Electric 
Power Supply Works, Bombay,” by Mr. Robert Batson Joyner. 
5.30 p.m. 

Tue Innvusrriat Reconstruction Counctit.— Hall of the 
Institute of Journalists, 3 and 4, Tudor-street, E.C. 4. Con- 
ference on the Trade Union of the Future. Subject introduced 
by Mr. George A. Isaacs. 6 p.m. 


WEDNESDAY, NOVEMBER 20rz. 


Royat Society or Arts.—John-street, Adelphi, WC. 2. 
First Ordinary meeting. Inaugural address on “ Seience and 
the Future,” by Alan A. Campbell Swinton. 4.30 p.m. 


THURSDAY, NOVEMBER 2lsr. 


Royat Soctery or Arts.—John-street, Adelphi, W.C. 2. 
Colonial Section. ‘‘ The Present State of the Pacific Islands,” 
by Sir Everal im Thuru. 4.30 p.m. 


Tue INSTITUTION OF ELectrRIcaL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 
‘‘The Use of High Pressure and High Temperature Steam in 
Large Power Stations.” 6 p.m. 


TUESDAY, NOVEMBER 26ru. 


InstiTUTION oF Locomotive Enoineers : Lerps CentRe.— 
Philosophical Hall, Park-row, Leeds. Discussion, opened 
by Mr. J. W. Kidd. Subject: ‘* Fire-box Stays.” 7 p.m. 

Tue Junior INstiTUTION OF ENGINcERS: NortH-EasteRrN 


Section.—Mining Institute, Neweastle-on-Tyne. ‘“ Boilers, 
Coal and Gas Fired,” by Messrs. E, F. Oakford and 8. H. Mocre, 





10th, 1918 


7.15 p.m. 
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———— 
Ministry, of Munitions. 


DEFARERBET roar MECHANICAL 






ANICAL DRAUGHTSMEN REQUIRED with a 
wECE tical knowledge of Engine, Chassis, and Gear-box 
sand for cars, Lorries, and Har Tractors, Petrol 
s driven. Apply, a aving dotalls poe experience, Myer 4 

forw: of recen + 
age, S08) en RECTO ECTOR OF FeCHANICAL TRANS- 
ee ener-ai Pe 5 Oo one on vernmen: 

se will ore 582 4 








orset County Council 
EDUCATION COMMITTE 
YMOUTH ENGINEERING AND 


rMARTER we 2g 

‘ig MA R REQUIRE Ji 

* ses neering Scicnce (ap) fod Machanion 
re princely pert LR ectrable Commencing salary up to 

he. se sxaiog to en and agp wees rising to a 


aun be fixed b ze 
a the mpi ot the mental Commitvee on salaries of 
in Secondary and Technical Schools. 
A pplicstion form may be obtained frem :— 
CLEMENT G. E, 
hs Education. 
_ agate OfBove. Dorchester. 335 








Tuperial College of Science and 
oieee feopertan —WANTED, at ing a DEMONSTRA- 
e Department of M and 3 of 
s pay ‘Coll ~ vd Science. One with. Drewing-ofice and 
Workshop experie erred. Salary £175, together with 
or oe > / ma for the time being. —Apply, in the first. 
re. F.R.S., Royal College of 

jg yey Kensington, SW.7. 659 « 








— 


. ? . . 
ational Foremen’s Association. 
The First Annual DELEGATE MEETING of above 
wil be held at the Imperial Hotel, Russell-equare, W.C. 
guunnday - ba arse ( December 7th and 8th. Comrencing 
All communications should he addressed 
aE SEC TRETARY. 81. High Holborn, W.C. 1. 


t Northern Railway Com- 
PANY (TRELAND). 
TO STEELWORK CONTRACTORS. 
Te Directors are to receive TENDERS for the 
gUPPLY of STREL ‘ROOF PRINCIPALS, STANCHIONS, 
ai siete, for Wagon Repair Sheps, Belfast. 

apy ye quantities, and form of Tender may 
he Engineer's Offices at Dublin and Belfast. 

obtained from the 








anted for an Important Col 


LIERY - the North ‘aiictae, a MECHANICAL 
Evers with good and. training. 
mpetent’ to take charge of the Erection, Su 

modern Colliery Plant, inclu ing 





= rh wnat Upkeep of ges 
Meaey Winding oa aulage Machinery, Mixed Turbines, 
e 36 years preferred — 


pe nape cat ons to give 
details ot A.M B. asi experience, and ry required, 
with references or copies of recent tootinnonialn te 696, “ The 
Engineer” Office. 696 4 


Wanted, Head - Engineer, by 


large Manufacturing Firm in Edinburgh District 
Must have Factory —— a Ri ws Experience, and used 
to handling men. To tak charge of all machinery. 
meth £400 An year. hs ¥ dy, stating experience, 678, Peed 





awmill and Woodworkin 
Machinery.—LONDON OFFICES and one fed. oe 
NEER SALESMAN W WANTED for Export and Hom: 
ey end (which must be *high). 
Address, 735, “ The Sider TS a 


Superintendent to Take Com- 


amt bs rg of erection and operation of Wood Charcoal 

t and Seventy-five-ton Charcoal Blast Fur- 

=e oreneetl ie be erected in India. Must be canis of 
training and handling both high and ‘jonas native labour 
and Europeans. Location high plateau with mild weather, 
near one of India’s most famous Beropean reso! ust 
sign contract for nn years, pass rigid physical Rpm wy sera 
and Man under forty 











Engineer” Office. 
Wanted Immediately, Sales 
Export Works, | 


MANAGER for “Propaesnda, i 


pomible, physical d 
re Deacon's Adertising Offices, Leadenhall- street, EC, +7 
A 








Advertising and General Pro; nda, 

well-known Firm constructing Marine and Industrial age 

Motor Boats. and Light Steel Vessels.—Address, gi fall 
elegy oy of experience, salary required, &., 676, “* ‘Thee 

neer 


wo Construction Engineers 
Immediately, capable of efficiently handling native 
gi and labour on erection steel works in the 





Wanted, Machine Shop Super- 


INTEN DENT in South of England. shoe posi- 


tion. Must be Pe ees voy in Modern Machine Tools and 
o Vel 





Jigs for rapid cle Parts 
Address, fiving “experience and salary req 762, “*The 
Engineer ” Office A 





afl irm of Engineers with 
d Office in Lendon gg ja slang ees a + of 
a MECHANICAL. "ENGINE R, aged between 30 
to deal with Design and Geemasien of all Plapt t connected 
with Portable eae and branch lines. Previous experi- 
ence and commercial knowledge essenti 1 ey bh fail 
details, stating salery a to Box 6, c.o 121, 
Cannow-street London, E.C. eT sa 


Atl Larg e Firm of Ingot Metal 
ll is tad to TRAIN ONE or TWO 
DISCHARGED OFFICERS werals: URGY and 

FOUONDRY PRACTICE with % view to their permanent 
employment as REPRESENTATIVES in this country or 
ie ge ere (if an . Prin give full 

ou of previous experience f iD mers 
Che of Metallurgy, to 400, ""The Engin 








Assistant Manager. Deaow™ of 
obtaining After-war work, WANTED by_London 
Limited Company, having a Brass *and Aluminium Foundry, 

Press Good 











be 
of One Guinea which will be refunded on receipt 
mee fide Tender and the return of the drawings. 
rs, made our on the forms to be supplied 7 the Com- 
pany, shonld be delivered, under sealed cover endorsed 
“Tender for Roof Principals. & , Belfast” to cap adlerainaed 
saintor than 10 a.m. on Monday, the 9th December, 1618. 
The Directors do not bind themselves to accept the lowest or 
any Tender. 
T. MORRISON, 
Secretary. 
"s Office, 
Amiens-street Station 
Dublin, 18th avembe-, 1918 


SALVAGE OF CARGO OF 8.8. “ HONITON.” 


[he Port of London Authority 


are PREPARED to RECEIVE TENDERS for the 

PURCHASE and REMOVAL of the CARGO of GRAIN 
from the s.s. “ Honiton,” which lies sunk in = oo ne 
‘elow Southend.—Full particulars and cond may 
eytained on aprlication addressed to the CHIEF ENGINEER, 
HK of London Authority, 109, Leadenhall-street, “ris 


(Jounty Borou gh of Wolver- 
HAMPTON. 

ELECTRICAL FNGINEER'’S DEPARTMENT. 
APPOINTMENT OF ane At D ASH SUPERIN- 
APPLICATIONS are invited for the POSITION of 

SUPERINTENDENT to Take a of the Handling of 
Fuel and Ashes at the Ci ig Station 
of this ent. 

Applicants must be thoroughly competent Steam and 
Mechanica) Kngineers, good disciplinarians used to the control 
of men, and have had experience in the econ-mical handling 
of large quantities of Fuel and Ashes, and the running and 
efficient maintenance of Coal Conveying and Unloading Plant. 

Salary, including all war bonuses to date, £281 5s. per 
—. 

Applications, made on forms which, with list of duties, may 
he ined from the undersigned, to be delivered in envelope 
endorsed “ Fuel Superintendent,” addressed to the Chairman 
of the Electricity Committee, c.o. Town ae, a Hall, 

Wolverhampton, on or before the 17th VA aia 


763 


[he Electrical Research Com- 


MITTER. 
APPOINTMENT OF ion te oe OFFICER. 
e Researc 


752 














8.T. A 
Chief Engineer and General Manager. 











The Comaunittos (which in in supported by De 
ment, the of Ei ra and the British 
Flectrical a Allied Mauuf: ’ Association) REQUIRES 
the SERVICES ofa G of high ific and technical 





attainments as TECHNICAL. OFFICER to direct and super- 
vise, under the Committee, the research work undertaken by 
it. The py salary will be £1000 per annum. En. 4 
cations (marked on the envelope “ Technical Officer” 

age, qualifications, ine, and other particu ars, and 
addressed, “ THE AIKMAN, The Electrical Research 
: wnimittee, 1, j W. 1,” should be delivered at 

hat address not later than Friday, ‘6th December. 713 a 





Waived a Man Able to Intro- 


Sy ag A NEW LINE for manuiscture by a firm of 
Ls) — Address, 
P331 a 





ws <The Tadeo ” Office 


Wanted Assistant Engineer to}? 








a Stam and ing Plant anda Machinery Sho) 

ad ‘now! Must be able to take general 
ina Cw months, 
‘Yo giving fall pestioutaes, reference, and salary required, 
728. “The Fnegineer’ 

ase-Hardener.— Expert 
WANTED. A ms to Carbon und -speed ow 
Hobs, Cutters, &., also Heat Treatment of nt Must have 
both theeretical and ical Pstating age 


on Govern: t will be reneged Rh 
vi ment wi 
experience ane = = = to the “nearest Ea a 
(jonsulting Engineer Wanted for 
Nairobi, British East Africa.—Messrs. LAM TS Ltd., 
Engineers and W: 


AMBER’ 
nm Builders, REQUIRE the SERVICES 
of a CONSULTIN ENGINEER to live at Nairobi and act 
on behalf of the Company as Advisory 


Engineer to Settlers 
upon guestions of Maehinery, Water Power Piants. Steam and 
Gas Engines, in connection with — Sisal, Flax, and 
General Agricultural Engineering Schem 
¥ letter, mies | full Scpbconst, to LAMBERTS 

Lid, 56, Southwark street’8.E. 1 

a will be ag open for a suitable appli- 
cant vee ing his release from the Army. P316 








ge Required by Large 
eering Firm. ust have experience in Cement 
Making and —s Plants; some 


commercial 

knowledge Mischincty —Address, in confidence, stating fully 

iT The Bagineer and sal required, also when disenga; " to 
” Office. A 


Tropics. Large modern, sanitary, healthy European and 
native town. Must sign ene gd Bean aa pass 


er and Draughtsman.- _ 


Ww. ork 
mes pe Tm Likewise a rosy ai IOR 

D. man ol pay, jon. — 
Apply, first pamrans by letter, ot 'at BROOKE and 6 
46, Fetter-lane, E.C. 


Designer Wanted for Moto 

Thoroughly capable man for the 

of Petrol-driven Heavy Commercial Motor Chassis, suitable 
load. ing and public-service — “Btate “yo full 

of experience, salary, and when en nearest 

Employment Exchange, mentioning “ ineer” and 

Ao358. No person engaged on acaial — © ow 





apply. 





esigning Engineers for Struc- 
TURAL Work WANTED. Experience in eee 
but not essential for men having sound ae 


Hae « ical ee i I licati training, 

nical nD n ao ication 

ence, and sal lary required : —CHIEF ENGINRER, The Trossed 

mw ky Steel Co., Ltd., 22, Cranley-gardens, South ieee 
On, 





rigid physical inati and 
TaneeeDOrs, Preference will be van to you soldiers, dis- 
fo# wounds which will oot seriously interfere with 
thei duties in this line of work.—Write for interview, a 
oom experience, age, married or single, ond children, &c., 
.G. 84, care Deacon’s Advertising Offiess, Lend enbali-street, 





orks Manager to pan 
Managing Director REQUIRED for important 
Chernical and Metall ical, Works in Wales. Gentleman must 


have experience in ministration, knowledge of chemical 
engineering, management of labour. H. salary for first- 
class man.—Applicants should write, stating salarv 
i references, to Box 127, Sells Ly 168, Fl 
8 


orks is Manager Wanted for 


Steel Foundry. Must be first-class 


qualifi- 
mm 





co pepe and Estimator Re- 





QUIRED for Sention j my of yn ——— 
Engineers. — A ie experi mae ry 
required, inte rg Eenineee” 

Praughtsman, General and 

Chemical Senos ing, anav by Firm in a=. 
district. Practical and technical essential. 
age, qualifications, and salary pha ae Sy es 
Engineer” Office ry 





[)raughtsman (Junior) Reis 
for Structural Steelwork. mating, designing led firs: 
London district. Assist in estimati: 
peiain aan )} stating py woo for ea Ze i a, 
Ane card Dencon’s, Tandon Ets 





anbier oy ex 
pry ees Pattern 


rt knowledge in adapting 
a pie repetition work. One conversant 
Furnaces and Converters preferred. State tm 
est pen and salary 

ee “ The i PS ay 


Works Manager, _with Up-to- 


n Mass of ae Parts, 
WANTED for a Firm in the Midlands em) loying 600 hands. 
—Write in confidence, stating ence, and 
required, to 751. * <The’ Engineer” Office. 


754 
Your sine | 
bone to ASSIST in FACTORY 
ona RK.—Apply, stating salary and sending full 
pertioulnrs if Fs Sm my to ROWNTREE and CO., Ltd., 
ingineering Dept., York. 670 a 








y Engineer, with Technical 





W anted, a Draughtsman a 
TOMED to Dock and Railway work. —. Sarin 

iculars in writing, to wae — FF 

ANY, Engineer’s Office, 


CoM 
Wanted, a Reall Wirat class 


ECHANICAL DRAUGHTSMAN. One with some 
knowledge of any kind of Furnace work preferred. State age, 


full 








experience, and salary ur nearest Employ- 
ment Exchan; ape ~3 “The e daginesr™ and No. x will be 
y work 


_ person 
gaged. 


Wanted Assistant for Drawing- |2 


OFFICE in Government Department, Portland 

trict. Male applicants must be ineligible for mili service 

stat not é on HE perience, 8 — ddress, 

8 ary experience, and references, to 
23, Willing’s, 125, Strand, London, W.”. 2 660’ a 


| Wanted at Once, a Thoroughly 











Exgineer Wanted for Works in 
anchester district. Must have had experience in the 
control of men, also in the _ and making of Cutting 
Tools, Jigs, Templets, ng, oe Press-tool work for quick 
and accurate Repetition Sork. ‘State age, experience, and 


way red. 
Taare: P32k, “‘ The Engineer” Office. P328 a 
Engineer, with First-class Me- 
CHANICAL and Electrical Training, WANTED for 
Estimating and — by large Electri 





iar, 

isation ora cod enlary and pros) for the right man. 

State age, Cay and salary No m already 

employed oe Government work be en —Applicants 

nee appl their nearest = ent mention- 
Engineer” and number 3B a 





anted by Large Seed-crushing 


Mills near | By a good all-round MECHANICAL 
DRAUGHTSMAN. Must have had experience in the "pul 
out of Conveying ‘Machinery and —, aah 

— a 





Co., in Mi ds. n already on Government | ~ 
be ra sal 


ving salary 
when can commence, to your nearest Employment Exchange, 


quoting ‘‘ The Engineer” and No Ai 
Liga Opportunity Offered 


to energetic Men with Mechanical ee — 
abaya ving a connection with 

eatin i foot react Adios, grag go 
commission, good . pros} re: ng et 

of qualifications, &c., to Te," “The Eacineer™ Om 656 a 


ra Manager Required for | cooa 
small works, in North ene dist with a possible 

— of 100 hands engaged in high-clase sheet metal 
week. — applicants need not have had experience in 
this particular ine of business, they must a consider- 
— experience in manufacturing, and be capab!: of organising 
and ret, ae = = ae of labour. Excellent pros- 
Hee aS fall pe sarti val eat pe AD costar | Ba 
a ican’ Sen ‘al iculars of ex lence, age, an: 
exposted. wade dress. The Engineer” ” Office. 


Meconochie ‘Bros., Ltd., Require 


the SERVICES of an Experienced ENGI R to 

Take ed Bae under ‘ee 7 r of the Power Plant (High- 
Ines and merators and Motors) and 

Le y at their Gecntandl i. ~ mgd 

















help TAKE CHARGE of a PLANT isting of Lan- 
geapire Bol ers, Parson's Turbo Generators, Electricaily-driven 
Machinery and Electric Irons. Good salary and permanency to 
suitable man.—Apply, giving full particulars as to age, 
required, record of 


applications w'll be treated in the strictest confidence. 754 a 


Werte Assistant for Esti- 


eleiee Gon bes nh with experience in High- 
psy ty giving 0 alt pores —g fe experience, ago, th i 
~, cu ol lence, » An 
pected. to ,, ESTIMATING, Messrs. Peter Brother! ont cat Le 





We 





anted, for Engineering Works, 


by an old-established firm, ont ee -DATE RATE 

vixep, who has had good experience wi b well-known firms. 

THER. stating experience, age and required, to 640, 
ingineer” Office, 640 a 





anted, for the: Saw Mill De-| ¥= 


ART MEN \T of Engineering Works, an experienced 
SUPERINTED Db} NT porbelm! conversant with the pro- 
duction by machinery of completed Interchangeable Parts for 
Assembly.— Address. stating age, qualifications, and anry, 


726, * The Engineer ” Cffice. 








ae experience and commenci salary _r 
quired, 80 be adu vee ts THE CHIEF "ENGINEER, Th The 


Ltd., En, 
neering Department,  cpamnaa een Gravel-lane, Soutbwarh- 








Address, “tnateee so, Se experience, and 
be Chief Draughtaman 


655, “The 
and 95 for ee Iron and Steel Works. 
ly 


hy = experienced in Bilast- 
a Melt Shop, tnd Rolling Mill Practice. Applica- 
tions embers a HLM. Forces will age 


from di 
ae consideration, oh experience, age, 
uired, to REBBOUEN A HILL IRON and a Goat 


Co., tan adh 


Wanted, Chief Siciakienaa 


Fn ote pa in Electric Cranes and Steel Works Plant. 

np pects to suitableman. State experience, 

fe All's applies’ ions will be treated as ae stric v,< —— 
ential.—Address, 718, ‘The Engineer ” O; 


Wate Civil Engineering 
DRAUGHTSMAN in Government 

port. Must be fully com nt 
Buildings and Structures, and have 








owledge of Railway aan 





rong ee aa .--Pro ogressiveF irm Irm 





i the West Ridin ber pong services experienced 
DRA  acoustomed ero and Too] Work and Lay- 
out of Bane ee repetition w t. G Good prospects.—. — Address, 
in confiden ig wage req) and pr 
774, “The Beginesr Office ” 4 a 





De htsman uired for In- 
Tena oe —— pomerigs ae eo cen ae from 
be se, Noperoy zi ai Employment. - 
change, The E 38 a 


[)raughtsman “Required with 
General Mechanical En — Appli- 
cants to state —, “ii et 1 ae — 
seen ddrens, 73 730, 5 eine Engineer TH a 


Praughtsman. — Wanted, by 
f{ Engineers in Yorkshire on High 
phy work, first-class Man Electric 
Jib Cranes, preferably one with oxperience in Handling and 
Conveying Piants.—Address, 703, “ Engineer” Office. 











s 


au htsman Wanted by Rail- 


ith tnowiee of Electric 


yy nay ‘Interiocine Be, prefered, © eat Po ages . rr 








[raughtsmen Wanted. 


High-class Firm of Automobile 
Manufacturers have VACANCIES for 
SENIOR and JUNIOR DRAUGHTS- 
MEN, with experience in Engine and 
Chassis Design preferred. 

Any person already employed on Govern- 
ment work will not be engaged. 


—Address, 679, “‘ The Engineer ” Office. 679 a 





[raughtsm an Wanted for Urgent 


Government and high priority work by manufacturers of 





S 
Ger Ean ae mitt nar aden, Ba 
Enginee: a 
[Przg ughtsman Wanted for ‘Urgent 
work Crane Makers in 
districts” Pe petleaives in tod fen Bo Fons gran and 
structural _— ce not essential. 
an 


person already employed . 
ev applennts me appl 
their nearest Deere change, meni neeithe 


Engineer” and num 


Weer Wanted (Mechani- 











Ferro-concrete work. Ineligible for general military servi 
and not one. "ip Goverament emplo' pyment.— Write, ea |i a for er of Small Details and Finish 
—— He —. an Rapid tra State age, experience, salary.— 
chcloing fire retina 3, Willing! padres 30s, The Engineer ” Office, P36 A 
mdon, W. 
6“ ” 

Wanted, ‘Wager Ji ig cal anted, rhe En - sage Mae 

TOOL DESIGNERS for a Electrical Works yg bee the a a ered, a 
Midlands. Knowledge of press tools an Address’ P1000, e Engineer” 


salary and permanency to really capable men. tg WO ng 
stating A iad , experience, and salary required, 760, MB ‘EDgt- 
neer” 





street, London, S.E. 
Assistant Required 


Purchasing 
id 
Must have — thle postion for pe an —_ 





abled ~~ stati alery id sending full particu- 
Jars and testimonials, to TREE and ©0., Ltd) Engi- 
neering Department, York. 669 4 





epresentatives Wanted for 
eering Monthly. Must have good records an 
eering ye aay Rnecilent 


live a oon among En, 
Salary an cee 7 es 


dat} for smart, energetic men. 
¥ 438, 97. Gresham pri neg © 2. 


Requis, the Services: of a 
ORKS ENGINEER to take entire charge under the 
6 Direct of of eg ~> poet Installation of New 





Mac , New Works in the 
Midlands. * Apeltentioas aa a eg ag be considered from gentle- 
men having « wide knowicdge of the most modern inery 


for the production of heavy plant.—Address (giving references 
only, no testimonials), stating age, experience, and salary 
required, 744, “The Engineer” Office, 4a 





Wanted, First-class Mechanical 


DRAUGHTSMAN, used to Colliery or Steel Plant. 








mince ene age, experience, salary required, 66a 
anted Immediately, Pprsnghte. 
Lage Ppl sating eerie and Tools for high-class 
Employment 2 yinese™ and 1 No. 
Bele No pervoa ste, que Giretament work need apply. 





A Junior: Tracer cer Required for 
inary eqpested far permaency eddress, 268 the Bagi: * EDK 
(jonstractional Draughtsman 


ANTED in = used to Roofs and Bridges, 


State hen and ex) asperes 
Address, P319, e Engineer Office. PS19 4 














ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 
are obtainable through 
WHEATLEY KIRK, PRICE & CO, 
4%, Watling-street, LONDON, ated 4; 

Albert-square, 
26, Collingwood-street, netics. 
. eimai Se 
SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &«.. 
Paeus IL, IIL, IV., XOIL, XOV., XCVI. 


Mumerical Index te Avertisementa, 
Paez XOV. 








THE EN 








Drzg htsmen Wanted Immedi- 


aney by ,, Kncinesring Fires, + ee _— 
experienced in Steam ensing ard +B oy 4 
poate nee 


Work. Every oppor.unity given to -uitabie 
manency. State axperience, and wi at lube t 
_ ress, 736,* The Kngineer® Omes’ i ns 


Cae Wanted in Tfadon 
Dist with experience of small Electrical Works 

preferred. = to Design J .gs and La Sta’ experi- 
— and salary required.—Aadress, 789, “The Bugiucer” 








raughtsman Wanted with Ex- 


PER SIGE cf Deon Stamsings and Forgings, also 


&c, relative to same, by of Engineers 1m Midlands. 
Good opportunity for a akte's man. No one employed on 
Government work will be e =~ y to your nearest 


re 


C) ee. 





engy 

le ag Exchan, mentioni: i 

amber 472. ~ y" 

Drarg h tsmen —Engineering 
Works g East_ Midlands has VACANCIES for men 

with Structural and Mechanical experience. State age, ex- 

perience, salary Fegeieet. and when at liberty. —Ad 

“The Engineer” Office. a 


Praughtsmen Required for 


Government Office at Sas Knowledge of 
Electricity an_advantage, but not essential.—State and 
experience to Box 792, Willing s, 125, Strand, London, — 2. 

° ? 
ngineers 


s 
E Several DETAIL DRAUGHTSM 
or C ane experience, are REQUIKED 
partment in a large Soeteentien Firm. spanings ane 
permanent situations are offered to young men _ 
ability. No person already on Goverumont work wi 
gaged. — Apply your vearest Employment Exchange, stating 
age, experience, “and salary required, and mentioning “The 
Engineer” and So .A637+, 576 a 


Espcticneea Draughtsmen for 
Reinforced Concrete work WANTED immediately, 
wank wl be No pereon } seene Lemunped on he ge ager 
work wi eng ddress, stating experience, 
red eT The Evgiueer” 01 Offices” 746 a 


Pint, class Draughtsman | Re- 


ae eee govustomed to i or or Gent. Diesel ae, 
istrict. one 


=~ ae 
4 Goverment work will poly aa tunplos age, 
No. rte ee 


experience, an 
Seenanes. id nin quired te fou and 

irst-class Mechanical Draughts- 

_MAN, 2 Jig and Tool experi WANTED b 

Ad firm distr-et He pe person already on 
Gorernnnten and — be engaged Apely. 8 ‘ring festt 
of experience, age, salary required, to Pall, whe Wheelers 
Advertising Agency Pll Mall, on Ra 


ead Drau EE — Applica 
TIONS are invit: ed 

Jigsand Tools aad hi pean Machines with peated ene <5 

Parts. Succesaful linarian, 

bn ny Mr —~K coe f the lines nq - 


and salary re- 
pm a» ng res. nt ngineer” Office. 733 a 
ea! in 


a Ventilating. — 
CHIEF DRAUGHTSMAN ao y Po 
pd B... North of England. Must be e 
of Schemes, 


Heating and Beary sn 
nd § ledge of Dus Dust Collecting 


a) 

= Drying Plants an advant == ~ +4 with By ag 
and stating age expertence, slag required, to Box =e 
Lee and Nightingale, Spemperk 


n Connection with the Tnstalla- 
TION of Chemica] Plant and General Enginee: ork, 
VACANCIES OCCUR (London offie for comictent B MOK 
DRAUGHT-MEN with experievce in either mechanic:l, 
conustrne"ional, or electrical engineering. Avplications to give P 
full particulars of experience and state salary required. 
Applications are a's iuvited from Junior Dravghtamen — 
Spely by letter to ZX 75, care Deacon's, Leaden a | 








D. ‘aughtsmen. — 
with good General 
for the Excavator De- 
































eading Jig aud Toul Vrauyhts- | & 
MAN, cased to modern methods of production of high- 
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MACHINERY MARKBTS OF SYRIA. 


(By our former Special Commissioner in the Near East.) 


One of the most vitally important questions that 
will have to be settled—one which is exercising both 
the patience and the perplexity of the authorities— 
is ‘‘ What is to be done with that vast accumulation 
of machinery and plant that the exigencies of the war 
has called into being ?’’ How best can it be employed 
when once its original purpose has been completed ? 
The engagement of practicaliy the whole of the 
engineering firms of the United Kingdom upon 
munition work has necessitated the installation of 
immense quantities of machines—some emanating 
from the United States—-some made at home; 
think of the collection of machine tools alone dis- 
tributed among the thousands of factories, large and 
amall, scattered throughout the kingdom. Much of 
the plant that has been put down, of course, was for a 
specific purpose—the making cf shells. Some of the 
machines will be of little use for general engineering 
now the war is over. It is known, moreover, that 
many of those purchased in the early days of the war 
were of too light a type, and have not borne well the 
heavy work put upon them. It is also fair to assume 
that a proportion of the heavier machines have 
cuffered from continuous work, and will be in a 
worn-out condition, urgently needing repair or, 
perhaps, only fit for the scrap heap. Then, as it 
will occupy a long, long while before the much-dis- 
organised engineering shops can resume the usual 
current of their normal work, they will be in no 
position to know which machines they will need and 
which they may discard. There are cases in which 
controlled firms are still—and during the progress 
of the war have been—engaged upon their normal 
output ; but undoubtedly the large majority of the 
leading firms are engaged upon the production of 
material that will be no longer required now that 
peace has come to this distraught and distracted 
world. What, then, shall be done with all this surplus 
mass of excellent—most of it—material ? 

The countries of South America, the Overseas 
Dominions, and some of our Allies—France, Belgium, 
Italy and Greece—-will be in sad need of replenishing 
their depleted factories. We can ebundantly supply 
them. The smallness of the great majority of the 
engineering firms in this country—on the whole, it 
has been proved that the engineering trade of the 
United Kingdom is in smaller hands than that of 
either Germany or the United States—will prevent 
anything like a general clearance of the present con- 
gested workshops. But there will be a big over- 
supply, and for this superfluous stock a market must 
ne found. 

It was considered by the Departmental Committee 
appointed by the Board of Trade to review the 
position of the engineering trades after the war. which 
handed in its report in the summer of this vear, that 
under pre-war conditions a very large number of firms 
of good position and repute carried in their books values 
of plant and machinery which appeared greatly dis- 
proportionate to the output from those plants. In 
other words, while certain well-known progressive 
firms would turn over the value of their plant and 
machinery item six times a year, certain other well- 
known and old-established firms, in somewhat similar 
trades, would barely turn over the value of that item 
more than once in a year. The Commissioners were 
forced to this conclusion, after making allowances 
for the differing nature of the branches of trade con- 
ducted—that much of the plant in these cases could 
not be up to date and could not have been written 
down sufficiently from time to time. 

Before the war large purchases of machine tools 
took place from both the United States and Germany. 
From the former we took annually considerable ship- 
ments of automatics, grinding, milling and drilling 
machines, presses, lathes, and gear-cutting machines, 
measuring instruments and other small engineers’ 
tools; from the second-named, special tools in no 
small numbers were taken. In attempting to place 
any of our surplus equipment abroad after the war, 
we must reckon with the activity of at least one of 
these rivals, and the probability of the offering of 
new tools and machines at the same price that—or 
one lower than—we should ask for our worn ones. 
The trade must, therefore, be planned and executed 
in a careful and systematic manner, so as to relieve 
us without in any way bringing about a trade war with 
our present Allies across the Atlantic. Possible 
Teutonic competition need not be taken into con- 
sideration, in view of the recommendation of the 
above-named Committee in regard to a temporary 
commercial boycott. 

A market that will call for special consideration and 
the greatest watchfulness is that of the Near East, 
and more particularly the freshly redeemed land of 
Palestine. With the introduction of European 
civilisation, the settlement of a certain number of 
European commercial men in this new and almost 
untouched centre of industry will give rise to a superior 
education among the native rich, but ignorant, land- 
owners, the peasantry, and the trading community 
generally. Even as things are—and almost unchangedly 
have been for four hundred years—there has not been 
lacking a certain acquaintance with the advancement 
of mechanical aids to industry in Europe. The 





importation of certain kinds of maehinery, such as 
petroleum motors, pumps, milling plants, &. &c., 
has been proceeding for some considerable while. 
Already the natives of the country have commenced 
to take a little interest in the use of modern implements 
and to appreciate, in their dull and unemotional way, 
the advantages and real benefits to be derived from 
the use of mechanical appliances. Already, too, 
there are in the country a number of flour mills ; 
there are nearly a dozen such situated in or near the 
town of Damascus alone. There exists a constant 
demand for pumps, oil presses, ice-making machinery, 
looms—-nearly all of the weaving and spinning is 
done by hand—knitting machines, &c. &c. The 
present backwardness of the country should in no 
way be accepted as any criterion as to the future— 
and to the immediate future. The development may 
possibly prove slow, and, at first, even a little dis- 
couraging ; but of the ultimate success of the cam- 
paign to induce the natives to discard the use of 
primitive appliances in favour of modern inventions 
there is no question whatever. Let it be remembered 
that similar difficulties and disappointments have 
been met with by pioneers in other countries—- 
notably Japan, a little more than half a century ago : 
and look at the factories in that Far Eastern empire 
to-day ! As a fact, there is little pioneer work to be 
gone through in Syria. The groundwork has been 
laid—not too surely, it must be granted—but the 
opening has been created, and it remains but for the 
enterprising British manufacturer to go in and 
cultivate it. The prospects of a general development 
of the country have at no time in its ancient history 
been comparable with what exist to-day. It may 
be even permissible to go further and state that 
never again will chances be so great nor the accruing 
reward so magnificent. 

Inasmuch as the country frequently suffers from 
drought, it will be necessary for the authorities to 
make special provision against dangers arising from 
this source by introducing a complete and widespread 
system of irrigation. This part of the Near East 
has been described as one of the greatest potential 
granaries of the world, and only a little while before 
war broke out a prominent British engineering firm 
had been invited by the Turkish Government to 
undertake a great scheme of irrigation, thoroughly 
comprehensive in its scope, and estimated to cost 
something between eighteen and twenty million 
pounds sterling. At no time had the financial 
position of the Ottoman Empire, however, been 
such as to warrant the belief that a scheme of this 
far-reaching nature could be undertaken; but now 
that a different political régime is in force there 
is little reason to doubt that such a scheme, in a 
modified form if not in its entirety, may be taken 
in hand. Nor was this the only enterprise in con- 
templation at the outbreak of war. A _ powerful 
United States firm of engineers had submitted pro- 
posals to the Balkan Governments for the erection 
of central electric power stations near the Macedonian 
rivers,'and in other localities. Here, also, it may 
be assumed that the projects will be proceeded with 
in some form or other. 

But a very small proportion of the cultivable 
area of Syria has ever been placed under the plough. 
The extensive plains of the Aleppo, Damascus, Hama, 
Homs, and Hauran districts, as well as those in the 
southern region as far down as Gaza, are as yet but 
scarcely touched, and where farming is carried on 
it is still conducted with the most. primitive simplicity. 
Modern agricultural machinery and implements are 
almost unknown, while, as above indicated, the 
Syrian agriculturist is almost entirely dependent upon 
the rainfall—always uncertain—for the irrigation of 
his land. Those who have travelled in Syria have 
been astonished to note how, in the absence of the 
use of agricultural machinery of a modern type, so 
prolific and so. general a produce has been secured 
—such produce comprising barley, wheat, maize, 
chickweed, beans, rice, sesame, lentils, &e. &e. 
These products are to be considered altogether 
apart from the vast quantities of olives, oranges, 
lemons, melons, pomegranates, figs, and grapes, which 
form an important part of the people’s agricultural 
industries. During the war it was almost impossible 
to obtain any figures regarding the agricultural out- 
put of the country; but, basing estimates upon 
pre-war years under normal climatic conditions, it 
is found that the Aleppo province, including the 
district of Ourfa, averages a production of between 
six and seven million bushels of wheat and between 
four million and six million bushels of barley, apart 
from 800,000 bushels of dari-seed and 200,000 bushels 
of maize; the Beyrout district yielded 4,000,000 
bushels of wheat, 3,000,000 bushels of beans, 
2,000,000 bushels of barley and 1,000,000 bushels 
of maize ; the Damascus vilayet produced 6,000,000 
bushels of wheat and 5,000,000 bushels of barley ; 
while the “sandjak’’ of Jerusalem produced 
1,000,000 bushels of wheat and barley each, 400,000 
bushels of sesame, and 300,000 bushels of beans. 

Although, as mentioned above, the Syrians have 
but little acquaintance with modern agricultural 
machinery, it should be pointed out that an attempt 
to educate them in this respect was made some ten 
years ago by the Agricultural Department of the 
Ministry of Mines, Commerce, and Agriculture, which 
established small depéts of agricultural implements 
in the chief farming centres of the Ottoman Empire, 


including Homs, Aleppo, Beyrout, and Damascus, 
where implements could be seen and examined by 
the farmers before purchasing them. Unfortunately, 
all the implements selected for exhibition were of 
German or North American make, not one single 
British-made implement being on view. Thus, the 
ploughs made by the German firm of Eckart, ranging 
between 35 kilos. and 96 kilos. in weight, and costing 
between £Tl and £73}, and those of Rudolf Sack, 
weighing between 57 kilos. and 70 kilos. and eosting 
between £T2} and £T2}, were practically the only 
foreign-made implements obtainable, with the ex- 
ception of a number of North American-made 
mowers and reapers of the “‘ Deering’’ or “ Me- 
Cormick” type, and a few corn-shellers, churns, 
and cream-separators. 

While Damascus ranks as a very important com- 
mercial city and the nucleus of an agricultural 
district, it can hardly be regarded as one of the 
centres of distribution. What it may become under 
modern auspices it is difficult to say. On the other 
hand, Aleppo might become a centre of the first 
importance in view of the improved systems of 
communication, which it is understood will form 
one of the first steps to be undertaken by the new 
administration. With the increased means of com- 
munication and cheaper transport to the coast, it 
is hoped and believed that a demand for agricultural 
machinery among the peasant class will become 
larger and more permanent as their ignorance and 
indifference are overcome. These failings are shown 
as much by the landed class as by the peasants, and 
may be regarded as due to conditions and cireum- 
stances which have been common to ali parts of Turkey. 
The simple-minded and easy-going Moslem pro- 
prietor has hitherto found cultivation by metayers 
the simplest way of obtaining a revenue from his 
land, entailing little or no trouble and requiring 
searcely any expenditure. In a country like Syria, 
where the rural population is entirely Mohammedan, 
the Christian landowner is at a disadvantage; for 
many reasons in times past he has been debarred, 
except when his property happened to be situated 
near some large centre or sea-board, from taking 
an active interest in the development of his land, 
and he, therefore, also was obliged to adopt the 
metayer system. Just before the war the partial 
opening up of the country by the Beyrout-Damascus 
and other railway systems, caused a few of the richer 
Moslem landowners to devote some attention to 
the advantages derivable from the use of agricultural 
machinery on their estates. No doubt their enter- 
prise would have been greater had there been available 
any technical advice as to the kind of machinery 
most suitable for the work pursued by them. Apart 
from this fact, the absence of local workshops and 
complete lack of selling agencies precluded all pos- 
sibility of effecting repairs or of obtaining new spare 
parts. 

There is a story told of one notable Damascene 
who had been persuaded by the energetic “ hustler ” 
of an American manufacturing firm to purchase a 
steam plough, a tractor and several other farming 
implements, the total value of his order exceeding 
£4000. After booking the commission the American 
commercial traveller disappeared, and when the 
machinery finally arrived upon the scene there was 
found no one able in the country around to advise as 
to its erection, and, for a long times, the consignment, 
still packed, lay derelict where it was dumped. 
Finally, however, the steam plough was put together, 
and the rest of the machinery erected ; but upon trial 
the installation was found to be wholly unsuitable, and 
most of it was sold at a heavy loss for scrap iron. 
Although the financial sacrifice involved was not 
very considerable, the purchaser being a wealthy 
man, his unfortunate experience created a thoroughly 
bad impression locally, and no more agricultural 
machinery was sold in that district for a very con- 
siderable time. 

Some ten years ago attention was paid to the growing 
of cotton in the districts around Haiffa and the 
Jordan Valley, where it is believed some of the best 
cotton soil in the Near East exists. It is understood 
that the new Administration is firmly determined to 
develop the cotton growing industry, and in connec- 
tion with these operations, which will be carried out in 
the districts mentioned and will call for the opening 
up of large tracts of land for this special kind of 
cultivation, there will no doubt arise a demand for 
machinery, especially for ploughs, harrows and seed- 
planting implements. The possibilities of Syria as 
a buying market for this class of machinery had not 
escaped the attention of the Germans, and in their 
usual practical manner they established a selling 
depét which, very early in its career, disposed of a 
complete ploughing outfit to Haiffa, consisting of an 
oil-tractor and a six-share plough. In order to avoid 
incurring a failure similar to that met with in con- 
nection with the American installation referred to 
above, the German firm dispatched with the machinery 
two competent mechanics who were charged with the 
task of erecting the installation and conducting a series 
of trials. The experiment proved eminently satisfac- 
tory, for not only was the technical experience gained 
by the Germans themselves of great value, but the 
public testing of the machinery created widesprea-t 
local interest, and more than one order for similar 
installations was the result. 





The Germans, however, have not had it all their 
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own way in the Haiffa and Jordan Valley districts, for 
some years ago a small British trading firm, known as 
the Orient Commerce Co., Ltd., trading principally 
with Jaffa, succeeded in producing a certain number 
of oil-tractors and ploughing outfits which served 
their purpose sufficiently well to warrant the belief 
that, under new and favourable condition such as 
exist to-day, a considerable and increasing trade in 
agricultural machinery could be éarried on in this part 
of Syria. Attention may also be called to the market 
available in connection with the Jewish Colonisation 
Association, which, even before Palestine again came 
under Jewish domination, had done an immense 
amount of good work in opening up the country to 
agricultural pursuits. The principal Jewish colonies 
are situated between Rayak and Baalbek—among 
other districts—but the greater part of North Syria, as 
well as the Hauran and the whole country as far as 
the Euphrates, is essentially agricultural, and through- 





out this wide district it should bé possible to create | 


a market for agricultural machinery and farm im- 
plements. To supply the market properly, however, 
it will be necessary to introduce, infer alia, a machine 


which will resemble as closely as possible in form the | 


native plough, which costs but little and is easily 
constructed. In this connection it may be said that 
the native plough differs considerably in form in 


different districts, especially in regard to the shape of | 
the steel point which takes the place of the share. | 
Investigation into this matter proved that there | 
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to know that a large proportion of the bigger plants, 
which, on account of their economical working, are 
growing in favour, are of British manufacture. With 
the increased number of canals and distributaries, and 
the development of a large system of State irrigation, 
which it is understood is about to be introduced, 
there would necessarily be a falling off in the demand 
for oil engines, which, in their turn, superseded the 
horse-lift. But in any ease, the projects referred to 
cannot be introduced for some yeers to come, and 
many wide tracts of land will remain in which mechani- 
cal plants will continue to be employed with advantage. 
A prominent merchant at Jafia, whose reports on the 
local machinery demands from the United Kingdom 
have been studied, says that he has found motor 
pumps have proved a failure in Syria owing to the 
rotary brass inside becoming worn out, so that in a 
short while the pump could draw no more water. He 
also discovered that centrifugal pumps required too 
much power in order to give a satisfactory result, 


|which meant that they involved greater expense. 


The pumps used with the greatest amount of success 
are small ordinary hand pumps with long handles and 
strokes, and with buckets 3in. to 4in. in diameter. In 
regard to larger size pumps, horizontal double plunger 
acting pumps are used for shallow wells, also three 
throw deep-well pumps. Both of these kinds are 
manufactured locally in various sizes, the pumps draw- 
ing from 6000 to 20,000 gallons of water per hour. 
Where such pumps are imported from abroad, 


























link up the ovens with the furnaces so that the coke 
will be transported directly from the hearth to the 
furnaces. The slack is delivered to the sije in 
wagons, and emptied by wagon-tips into the main 
elevator serving a Baum washery, erected by Simon. 
Carves, Limtied. : 

The coal to be washed is brought in railway wagons 
and tipped in the feed hopper A—see Fig. | 
out of which it is fed on to the scraper conveyor 8, 
which delivers it to the feed elevator ©. 
This elevator C raises the coal to the desired 
height, so that it may be delivered into a shoot, 
leading to the washer box D, in the first part of 
which DJ, the heavy dirt, and the second part 
D 2, the lighter dirt, is extracted. The heavy dirt 
is elevated and drained in the dirt elevator §, 
and the lighter dirt in the dirt elevator F, and 
delivered into the bunker G. The washed coal is 
then screened on the vibrating screen H_ inio 
nuts, beans. peas and fine coal, the nuts and beans 
passing down spiral shoots into their respective 
bunkers, J and K, and the peas falling into 
the bunker L. The nuts, beans and peas, as well 
as the dirt, are then loaded into railway wagons, 
passing underneath the bunkers, G, J, K and L. 

The fine coal, along with the washing water, passes 
through the draining sieves and screens to the fine 
coal sump N, out of which the fine coal is dredged 
by the fine coal elevator M, which is provided with 
perforated buckets for draining the coal before deliver. 
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Fig. 1—GENERAL ARRANGEMFNT OF COAL WASHERY FOR COKE OVEN PLANT 


exist no fewer than 164 different varieties or shapes | they have been yenerally of British origin ; 
| order to meet this fact a German firm established a 
factory at Jaffa, imitating the British make and 
Moreover, local prejudices with regard | selling the pump at one-half the price of the imported 


of the Syrian plough, practically all of which can be 
met with in the country lying between Aleppo and 
the Hauran. 
to the use of these shapes are very strong, just as 
strong, indeed, as has hitherto been the general 
prejudice against the employment of any kind of 
European implement. This characteristic should 
really become a weapon of value to the British 
exporter of farm machinery, for while it may be 
impossible to induce a Baalbek farmer to use a plough 
made in Damascus, or effect the sale in Aleppo of an 
implement made in Homs, each locality having its 
own. particular special shape of share, it might be 
quite feasible to dispose of, in all these districts, a 
common pattern implement of European manu- 
facture, care being taken, however, to embody, as 
far as possible, the principal features of most of the 
existing patterns. 

Next to ploughs, the largest demand for mechanical 
appliances is likely to be found in pumps, especially, 
small hand pumps suitable for household purposes, 
which kind, up till recently, had been purchased 
almost exclusively from continental manufacturers. 
The bulk of imported machinery of this kind used 
consists of oil engines with centrifugal pumps for 
irrigation, and between 400 and 500 plants of this 
description are now employed in regular operations 
on the Tigris and Euphrates rivers, It is satisfactory 
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A NEW COKE OVEN INSTALLATION. 


THERE has just been completed at one of the 
collieries of Newton, Chambers and Co., Limited, a 
battery of 37 Semet-Solvay coke ovens, with a washer 
and by-product recovery plant, the work having 
been carried out by the Coke Oven Construction Co., 
Limited, of Sheffield, over a period of about eighteen 
months. 

A feature of the new ovens is that instead of the 
usual capacity of about 8 tons, they are each of 
12 tons capacity. About 34 hours are required for 
the carbonisation of an oven load, so that, roughly, 
one oven is discharged every hour, some 220 tons 
of coke being made daily. The firm has plans in 
hand for a new tar distillery to be operated in con- 
junction with its existing by-product plant. It 
already has a battery of 45 Koppers regenerative 
ovens at another of the firm’s collieries. 

The new battery of waste-heat ovens has been 
erected in proximity to the firm’s blast-furnaces, 
which will receive the coke, and it is intended to 








ing it to the seraper conveyor Pl. The scraper 
conveyor supplies the coal to the drainage bunkers 
Q, where it remains for final drainage before it is 
delivered by the scraper conveyor P 2, and the 


| elevator N 2, to the crushers Rl. and R 2. The 


crushers reduce the coal to a condition suitable for 
coking purposes, the crushed coal falling into the 
boot of the elevator N 3 for delivery to the coke 
oven storage bunker. 

The overflow water from the fine coal sump N 
collects in the pump sump, and is returned by 
the centrifugal pump T to the washer boxes 
to be used over again. Clarifying tanks are provided 
outside the washery building, the sediment from 
which is pumped back into the fine coal sump N. 
Compressed air is used for actuating the washer 
boxes, 

The washed slack falls from the disintegrators 
into the crushed coal elevator, which supplies the 
service bunker. The bunker holds 750 tons of washed 
crushed slack and is built in reinforced concrete. 
It is of tank form hoppered to one outlet, under 
which is a revolving feed-table to deliver the slack 
on to a Robin’s band conveyor, delivering direct to 
the compression box, through an automatic reversing 
distributor working end to end over the length of the 
box. Two stamping machines compress the charge. 
The ramming and charging machine, built by the 
Pearson and Knowles Company, is of the combined 
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slides into the heating flues opposite every burner. 
At the inlet end of each heating flue, coinciding 
with these points of air admission, there is a fresh 
admission of gas through a burner pipe connected 
to the distributing main B. Under the influence of 


type, and is necessarily of strong and powerful con- 
struction to deal with the heavy charges handled. 
It is of interest here to note that the firm has an 
arrangement whereby, in the event of a stoppage of 
these operations owing, say, to a breakdown, or labour 
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Fig. 2. SEMET-SOLVAY COKE OVEN 


the chimney draught the burnt products are drawn 
from the top heating flue downwards through the 
system, and in the sole flue F under each oven chamber 
they unite with the burnt products from the set of 


trouble, the coal can be loaded instead into wagons 
for the markets, an exceedingly useful alternative 
plan. 


The Semet-Solvay oven is of the class having 
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Fig. 3—DIAGRAM OF BY-PRODUCT RECOVERY PLANT. 
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heating flues in the opposite wall of the oven. From 
the sole flue they pass into the main flue G to be led 
to the boilers and chimney. The temperature of 
the burnt products at the front of the boilers is 


horizontal heating flues, and is illustrated in Fig. 2. 
On each side of the oven chamber there are heating 
flues A, which are supplied with gas from the gas 
distributing main B. The air for combustion is 
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850 deg. Cent. to 900 deg. Cent. This heat is supple- 
mented by burning in the combustion chamber in 
front of the boilers the gas left over after satisfying 
the requirements of the heating flues. 


preheated to about 300 deg. Cent. by circulation under 
the bench of ovens in the flue C, the branch flues D 
under every oven, and the uptake flues E, out of 
which there is an admission through regulating 








The quantity of air supplied to the top burner is 
greatly in excess of the theoretical quantity required 
for complete combustion, and this excess is self- 
regenerated in its course along the flue, attaining & 
temperature of about 1000 deg. Cent. and passing 
with the burnt products into the next flue. Here it 
provides the free oxygen—raised to a temperature of 
1000 deg. Cent.—to burn the gas admitted into the 
second flue. The excess of air in burnt products 
from the flue above is such that even in the third and 
any subsequent burners very little additional air is 
necessary to complete combustion. It is gradually 
consumed in its second and later traverses, without 
exceeding in total the theoretical quantity. The 
burnt products make five successive traverses in 
the heating flues, and as they sweep through the flues, 
increasing in volume and velocity, combustion is 
gradually completed, with a minimum of burnt 
products and with what is claimed to be a very perfect 
distribution of the heat over the whole surface of the 
wall. 

The gases evolved from the coal in the process of 
carbonisation pass through the outlet H in the roof 
of the oven into the hydraulic main, from which they 
are drawn, under the influence of an exhauster, 
through condensers, and washing or absorbing appar- 
atus, during their progress through which they are 
deprived of the ammonia, tar and light oils which they 
contain. Thus dried and purified, the gases are re- 
turned by the exhauster to the distributing main 
B to be burnt—the main part in the heating flues, and 
the surplus at the boilers. 

The 37 ovens will coke 2200 tons of coal—on the 
dry basis—per week, and raise 26,000 lb. of steam per 
hour with the waste heat and surplus gas combined. 
The weight of the compressed charge of slack is 11.8 
tons—on the dry basis—and the dimensions of the 
oven are 20in. wide by 9ft. 10in. high, arid 36ft. long. 
The waste heat is led under five double-flue Lancashire 
boilers, 8ft. 6in. by 30ft., made by Davy Bros., of 
Sheffield. and working at a pressure of 150 Ib. per 
square inch. The boilers are equipped with fronts 
lined with Qin. fire-brick, wherein the surplus gas is 
burnt in Terbeck burners. Each boiler is furnished 
with a series-flow superheater of -the “ unit” type, 
and the waste gases are passed through a Green’s 
economiser, designed to reduce the temperature 
to 200 deg. Cent. and the feed-water to 265deg. F. 
The chimney is 8ft. 6in. diameter by 160ft. high. 

The sequence of the apparatus for condensing 
the gases and recovering the by-products may be 
followed on the accompanying diagram, Fig. 3. 
The hydraulic main in which the gases are collected 
inclines sharply from the ends towards the centre, 
where the tar and ammonia liquor flow into a pitch- 
box, and thence to a separator into which all the mixed 
liquors are run. The washing liquor and tar from 
the crude gas main connecting the hydraulic main 
with the condensers, is similarly collected and sent 
to the separator. The gases are now drawn through 
condensers—only one of the group being shown in 
the diagram—having horizontal water-cooled tubes, 
by one of two Bryan Donkin exhausters, which are 
steam-driven for the sake of greater elasticity, 
though all other items of the plant—except a few odd 
pumps—are electrically driven. After exhaustion 
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the tar fog remaining is removed in Pelouze and 
Andouin tar extractors, and at this point the gas 
which is now at about 30 deg. Cent., contains 
about 25 to 27 per cent. of the ammonia, and the 
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water appropriate to that temperature. The remain- 
der of the total ammonia, free and fixed, is found in 
solution in the condensates thrown down in cooling 
the gases, from which the ammonia liquor is separated 
and distilled with lime. The vapours of disgillation 
are now delivered into the gas main, and after the 
equilibrium temperature of the mixture of cooled gas 
and still vapours is attained, the surplus water 
vapour, in the form of small globules, is caught in a 
separator, and the gas enters the saturator, and is 
bubbled directly through sulphuric acid. There is 
the usual stand-by saturator. The ammonium 
sulphate is removed as it 1eaches crystallising point 
by means of an air ejector, and is drained on a table, 
the mother liquor being returned to the saturator. 
From the table the salt is pushed into the basket of 
a centrifugal drying machine and then falls on to 
a conveyor, by which it is conveyed to, and distri- 
buted in, the salt-store house, which is capable of 
holding 45? tons. 

The effluent from the ammonia liquor still is settled 
in large tanks, built in duplicate, and is then used for 
quenching the coke. The settling tanks are built at 
an elevation that admits of the lime sludge being 
emptied into wagons. 

The temperature of the gases having been raised 
by the hot vapours from the still and by heat 
of formation of ammonia sulphate in the saturator, 
it is necessary that they be re-cooled for recovery of 
the benzol. For this purpose further Reutter con- 
densers are provided. The condensers form a chain 
of six units, all separately by-passed, and the cooling 
water may be used in parallel or in series. The control 
of temperatures is, therefore, very complete. 

The gases are now passed through a Solvay type 
benzol scrubber, which consists of a number of tray 
compartments, like a still on a large scale, the absorb- 
ing oil fed in at the top, and the gases entering at 








Fig. 5—-THE BENZOL HOUSE 


the bottom. The oil is stripped of its bénzol in a 
Solvay still and, after being cooled, is returned to 
the scrubber. The gases, freed from tar, ammonia 
and benzol, are returned to the ovens to heat the 
flues, and the surplus is sent directly to be burnt 
under the boilers. 

Throughout the whole plant the bulk of the struc- 
tural steelwork and castings was made by Newton, 
Chambers, whose colliery Electrical Department, under 
the direction of the chief electrical engineer, Mr. D. 
Furniss, designed and made the switchboards. 

The electrical plant consists of a 500 kilowatt high- 
pressure steam turbo-alternator made by the British 
Thomson-Houston Co., Limited. 

The turbine is a 3-stage high-pressure Curtis 
machine, and the alternator is rated at 625 kilovolt- 
ampéres with a power factor of 80 per cent., when 
running at 3000 revolutions per minute. It is wound 
for a voltage of 3300 volts, and is provided with a 
direct coupled exciter, and self-contained lubricating 
arrangements. The turbine is supplied with steam 
at 130 lb. gauge pressure and exhausts into a vacuum 
of 274 inches. Under these conditions the steam 
consumption in lb. per kilowatt is given as being 
as follows :—1} load, 20.2; full load, 20.6; % load, 
21.7; 4 load, 23.7; these figures referring to a load 
of unity power factor, and including all losses in 
turbine, alternator and exciter. The permanent 
variation in speed between no load and full load 
does not, we are informed, exceed 2} per cent 
The turbo-alternator is connected to a Mirrlees- 
Watson multiple jet condenser, placed immediately 
beneath the turbine, which is designed to maintain 
a 27hin. vacuum when dealing with 15,500 Ib. of 
steam per hour, and when supplied with injection 
water at the rate of 750 gallons per minute at a 
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temperature of 80 deg. Fah. The air pump is of the 
Leblane rotary type, designed to deal with 22 lb. 
of air per hour. The extraction pump withdraws 
the water from the condenser against .a head of 30ft. 
above the centre line of the pump, and conveys it 
to a cooling tower designed to reduce the tem- 
perature of the above mentioned volume of water 
to 80 deg. Fah. The air and water extraction pumps 
are coupled together and run at a speed of 960 
revolutions per minute, driven by a direct coupled 
43 horse-power 3-phase, 50 cycles, 550-volt squirrel- 
cage induction motor. 

The current, which is three phase 50 periods, is 
generated at a pressure of 3300 volts, which is 
stepped down to 550 volts by a 500 kilovolt-ampére 
transformer, made by Ferranti, Limited, for use in 
driving the electric pumps, rams, compressors and 
the various motors in connection with the new washery 
and by-product plant. For lighting purposes the 
pressure is stepped down from 3300 to 110 volts. 
by a transformer made by Johnson and Phillips, of 
Old Charlton. The main switchboard for distribu- 
ting the energy consists of 10 enamelled and polished 
slate panels in 7ft. Sin. x l}in. x 24ft. long, with 
separate interlocked cubicles for the high tension 
current and is remote controlled. Each panel is 
equipped, with a three-phase oil type automatic 
circuit breaker. Current and potential transformers 
are used for the trip coils, voltmeters, ammeters, 
power factor indicator, watt meters and other instru- 
ments. Arresters of the well-known Merz type 
are used to guard against lightning discharges and 
surges, and Westinghouse high-tension  electro- 
static earth detectors, through condensers, are em- 
ployed for leakages. The voltage of the alternator is 
kept constant by a Tirrill regulator, supplied by the 
British Thomson-Houston Co., Limited. Arrange- 
ments have been made so that the generator can be 
synchronised with other generators at the firm’s 
other colliery and by-product plant some three 
miles away, feeding into a ring main for the supply of 
power to several adjacent collieries and pumping 
stations, where the energy is taken down the pits 
to the motors at 3006 volts. Spare panels have been 
provided for future extensions. 

A general plan of the whole installation is given 
in Fig. 4, and we are enabled to give a selection of 
views of different portions of the plant ir Fig. 5 and 
on page 440. 








LABOUR ADMINISTRATION. 


A Series of Articles based on Actual Factory Practice and 
Experience. 


By EDWARD T. ELBOURNE. 
No. IX.* 
CONTROL OF PRODUCTION. 


Factory Administration may be considered as 
falling roughly under three heads—Technical Admin- 
istration, Labour Administration, and Commercial 
Administration, though the dividing linee between the 
headings can only be drawn arbitrarily. The title of 
“Control of Production” given to this article might 
be equally appropriate in a series under any one of 
these heads, and in adopting the title for purposes of 
describing certain aspects of labour administration, 
only very limited treatment will be attempted—just 
sufficient to complete the picture of shop routine at 
the Works under discussion. 

The ‘procedure adopted for authorising work in the 
factory is to issue Office Orders, covering the manu- 
factures to be carried out in the works, and no goods 
or materials whatever may be dispatched from the 
Works except under the authority of such an Office 
Order. These Office Orders are issued to the Works 
Superintendent, Works Inspector, Works Engineer 
Accountant and Traffic Superintendent. 

It is further laid down that no works product, other 
than shell which is specially dealt with, may be 
dispatched unless a Works Inspection Certificate, 
Fig. 20, is received by the Traffic Department, which 
handles all goods, both in and out. The Works 
Inspector, it may be mentioned, is responsible directly 
to the General Manager, and acts independently of 
the manufacturing staff. 

Work in the shops is controlled by a system of 
Job Orders, Fig. 21, which are issued through a 
works office known as the Plant Record Office, under 
the direction of the Works Superintendent or Works 
Engineer, according to their character. There are 
three series of Job Orders which are lettered accord- 
ingly :— 

P.A. For Works or Capital additions. 
w. For Works renewals, repairs and alterations. 
X. For manufactures. 

In principle, these job orders control the whole 
activities of the works, and no work whatever may be 
done except under authority conveyed through this 
channel. 

For convenience, in the case of main manufactures, 
the “ X”’ series is used for controlling the grouping 
of operation or process costs. This is, however, for 
purposes of accounting only, and does not touch the 
shop routine. The mass production of shell has 
usually proceeded on the lines of a running contract 
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to produce at a given rate per week, and the sho) 
programme has been the subject of a General Manager’ 


Instruction as occasion required. 
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RESULTS OF INSPECTION. 








Examination certified by 





Inspection Dept. 
Fig. 20 


A passing reference may be made to the form by 
which these and other general instructions are con- 
veyed. At the foot of each instruction form, which 
is a blank form suitably headed with a reference or 
G.M.I. No..., is a detachable acknowledgment 
counterfoil bearing the same reference number, and 
the descriptive title of the subject matter. This 
counterfoil is printed to the effect *‘ Slip is to be filled 
in with the necessary reply, signed and returned at 
once.’ The office file copy of the instruction itself 
is mounted in a guard book, and the acknowledgment 
counterfoil, when received, is secured alongside. 
Any remarks on the counterfoil are brought to the 
General Manager's personal attention. The scheme 
is invaluable. It provides a means for reply or 
comment to be made where called for, and puts same 
on permanent record. The written acknowledgment 
without comment constitutes a binding acceptance of 
the instruction, and consequent full responsibility 
for its execution. Through this channel the whole 
administrative routine has been developed and the 
principal technical instructions conveyed, including 
the fixing of piecework prices. The Genera] Manager's 
Instructions are, of course, equally binding on the 
Management Staff as on all other ranks concerned, and, 
broadly, no instructions are official except those em. 
bodied ina G.M.I. The Works Superintendent, Works 
Engineer, and Works Inspector necessarily issue 
written instructions, which are in turn operative so 
long as they are within the terms of the General 
Manager's Instructions. 
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The following work is to be executed and all labour and 
materials in connection therewith is to be carefully booked 
to the Job No. above given. 
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Returning to the question of Job Orders, in the 
case of gun components each component is given a 
part number, abbreviated as P.N., and this number 
serves both as the drawing number and the job 
number, the quantities to be made of each part 
being controlled by an Assembly List, issued by the 
Drawing Office. Each list is arranged to constitute 
an Assembly Unit and designated accordingly as 
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A.U.1, &c. This A.U. No. in turn constitutes a 
job number for assembling work. 

For dealing with plant maintenance, a system of 
Plant Stoppage Reports (Fig. 22) has been adopted. 
These reports are made out in duplicate (one copy 
printed in black, one copy in red) by the Section Hands 
in charge of the plant affected, and passed at once to 
the Millwrights’ Department. The foreman in charge 
enters thereon the appropriate ““W’” Job No., 
and gives one copy to the millwright told off to do 
the job, and places-one copy in an indicator board, 
where there is a numbered space provided for each 
machine in the factory. This keeps before the 
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foreman millwright and the Works Superintendent, in 
a graphic way, the quantity of machines that are down 
at any moment. The plant stoppage tickets are 
taken out as soon as the millwright reports the job 
completed. This method of dealing with machine 
breakdowns arose out of the necessity of utilising 
skilled mechanics to the best advantage, and the 
repairs became controlled from one centre, instead of 
mechanics being attached to each section of the 
machine shops with discretionary powers. The 
Foreman Millwright has complete command of his 
inen’s work, and can exercise his judgment as to 
relative urgency according to the number of machines 
down at any moment in any section, with the con- 
sequent liabilities of dislocation of output. 

The problem of machine maintenance has always 
been serious at these Works on account of the heavy 
weight of shell and manual handling methods neces- 
sitated by the congested layout mentioned in earlier 
articles. Coupled with these risks of machine 
damages has been the consistently high pressure at 
which the machines are worked by virtually unskilled 
labour, day and night, year after year, so that 
maintenance ever tended to become more difficult. 
It is a pleasure to record that the spirit of the skilled 
mechanics has never failed to hold the fort and 
keep the machine shops going at top speed, and this 
has been most noticeable and most praiseworthy 
when the machines have had to be changed over to 
make either new sizes or marks of shell or to make guns 
—but this most instructive story cannot be told here. 

To enable the machines, reported as stopped, to be 
rapidly located, a system of position numbers was 
instituted, and to avoid confusion with the Inventory 
numbers of the machines, these position numbers 
were prefixed with the letter V. Metal stencil 
plates have been made bearing the position numbers, 
and suspended on the striking gear or other suitable 
part of the machine. This method of using stencil 
plates is not novel, but the necessity of having position 
numbers in reasonably true sequence in the various 
shops became very pronounced as time went on, 
as machines got rearranged altogether out of order of 
inventory numbers. 

While the authorisation of Job Orders is necessarily 
a function of the Management, the orders themselves 
are largely based on the expressed requirements of 
the Shops. To enable the Shops to make’ their 
requirements clear, a Foreman’s Requisition is in 
use, whereby a foreman may notify the Plant Record 
Office of work required to be done either in his own 
department or in some other. The Plant Record 
Office prepares the Job Order, and within certain 
limits of discretion may actually issue it without wait- 
ing for the Works Superintendent or Works Engineer’s 
confirmation, but this has to be obtained as quickly 
as possible afterwards, so that while prompt action in 
the issue of a Job Order is made feasible the control 
of the Management is still effective, because only 
very trifling orders could have been executed before 
the Management had the opportunity of confirming. 

The booking of time on Job numbers by time- 
workers is done on a Timeworkers’ Work Card (Fig. 
23) for each shift. The cards are countersigned 
by the Foreman and collected from the Foreman’s 
pe oa at the end of each shift by the Works Progress 

ce. 

It may be remarked here that short term Job 
Orders are issued to cover specified minor duties for 
periods corresponding to the cost accounting periods. 

Turning to the manufacture of shells, the billets, 
as received from the Steel Works, are marked with 
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a cast number and ingot number. These billets 
are stacked in what is known as the Billet Field, 
under the control of the Traffic Superintendent, 
and in the same field the shell forgings, when made, 
are stacked in due course. As the steel comes from 
various steel works with somewhat complex markings, 
indicating not only the cast number but also the 
origin of the steel, the practice is necessarily adopted 
in common with al! Shell Works, of coding the steel- 
makers’ marks, and it is this code that is stamped 
on the forging when made. A register is kept of 
the meanings of each code number. The method 
of coding is to use a number in conjunction with a 
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letter, thus 1A up to 99A, 1B up to 99B, and so on. 
There is also given to the forging when made a rota- 
tion number, so that the complete identification of 
a Shell Forging would appear as 15A 231, 15A being 
the code mark, and 231 the rotation or sequence 
number of forging made from that cast. The letter 
element of the code serves to divide the code number 
from the rotation number, a point of some value 
in view of the difficulties of getting careful stampings. 
Billet tickets are issued by the Traffic Department 
in respect to each billet sent into the forge, and the 
tickots are put into suitable wooden racks for ready 
access. 

A practice is made that only one cast shall be in 
the same furnace at any time; then, as the heated 
billets come out and are forged, they take up the next 
rotation number. The hot stampers, that is, the men 
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passed the mechanical test, to the Machine Shops, 
keeping a record of suchissues. It also keeps a record 
apart from that kept by the Works Inspection De- 
partment of all forgings handed over as scrap, whether 
on account of material or workmanship, including 
those spoilt in the furnace. No scrap shell is accepted 
by the Traffic Department unless it bears the scrap 
mark of the Works Inspection Department. The 
identification number—that is, code and rotation 
number—is recorded in the Traffic Department's 
scrap register under a reference number, and this 
reference number is painted on the scrap forging 
as authority for its dispatch back to the steel works. 
The handling of both billets and forgings in the 
Billet Field is done under piecework, payment being 
according to quantity where practicable, but 
otherwise according to weight. The record for this 
purpose is made on a Labour Gang Card (Fig. 24), 
the same form being used for piecework labour in 
other departments. To obviate the possibility of 
the name of one of the gang on any shift being 
omitted, the practice has been instituted of the gang 
appointing one of its number to certify the card 
as to the men forming the gang. The quantities 
of work done are certified by suitable authorities 
according to the department concerned. The mem- 
bers of the gang are paid pro rata, according to their 
time wages, for the time worked. Piecework prices 
are applied also to the clearing of steel swarf or 
turnings from the shops on the basis of tonnage. 

In the Forge, the heating and punching of shell 
forgings is done piecework, the furnacemen being 
part of the gang. A gang card, somewhat on the 
lines of the labour gang card, is used for this purpose. 
The furnacemen and tongsmen are rated at #d. 
an hour more than the other men, for the purpose 
of sharing the piecework earnings. The hot gaugers 
who check the work off the presses are paid a special 
bonus, as described in the previous article. Any 
scrap forgings discovered at that stage are deducted 
from the gross output of the press, and the forging 
gang are accordingly not paid for them. The faulty 
forgings that get past the hot gaugers without dis- 
covery entail a greater penalty on the gaugers, but 
no attempt is made to bring home to the forging gang 
faults not discovered at the time. 

In the shell machine shops, where substantially 
all the machining is done piecework, each opera- 
tor has a piecework sheet on which the shell 
identification number is entered, and alongside is 
endorsed the stamp indicating the acceptance of 
the shell. This stamp takes the following form 
HI, and is carried in a little pocket case by the men 
or women appointed to pass the work; the stamp 
itself is of metal with an ink pad inside the pocket 
case. Work marks are also provided for stamping 
the work itself at certain stages. At one time there 
were viewers attached to each section or operation 
in the Shell Machine Shops, but they were with- 
drawn on the grounds of economy, and the arrange- 
ments made in lieu are conveniently set out in the 
following General Manager’s Instruction, issued 
at the time :— 

MODIFICATION OF SHELL MACHINE SHOP ROUTINE. 


1. Work-takers are being appointed to carry out the following 
duties :—- 
(a) Prepare and issue Piecework Sheets. 
(6) Take up reports periodically during the day as to 
quantity of shell done. 
(c) Report as to machines idle. ; 
(d) Collect piecework sheets at the end of the Shift. 





2. Work-takers will be under the direction of Mr. who 
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stamping the hot forgings, get their numbers from the 
billet tickets, and -after the forgings have been made 
and stamped, the tickets are brought back to the 
Traffic Office as the record of forgings made on that 
day. For the purposes of Government inspection 
a record is made in the Traffic Office of the date on 
which the forgings were made. The forgings, when 
cool, are stacked in the Billet Field, where they be- 
come subject to selection for mechanical test. The 
Traffic Department issues the forgings, when they have 


is appointed as Supervisor of Shell Progress Records. A suitable 
office centre is being arranged for the conduct of this work. 

3. The Certification stamps and work-marks that have been 
previously used by viewers will be issued to the Section Hands, 
to be utilised by them for the certification of work done by the 
operators. All Certification stamps and work-marks must be 
lodged, until further notice, at the 6in. Gauge Inspection Office 
— end of each Shift. No exception can be allowed to this 
rule. 

4, Each operator will be required to enter on his or her piece- 
work sheet the Cast No. of the shell that is about to be operated 
upon. Any failure to do this before starting work on the shell 
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will be dealt with seriously, and the Section Hand must adequately 
support the carrying out of this rule. Any shell which cannot 
be traved on the oo sheets will adversely affect the bonus 
of the Section Hand concerned. 

5. The Section Hand will be responsible for certifying the 
operator’s piecework sheet, by means of the authorised stamp, 
that the operation in question has been done on the shell entered 
on the sheet, and that the work is up to an acceptable standard. 
It is further laid down that the shell must not proceed to the 
next operation until this has been done. 

&. The limits guiding the Section Hand as to what is acceptable 
and what is not acceptable will be laid down quite definitely, 
and instructions will be passed to them through the Shop Fore- 
man, and no discretion must be exercised by the Section Hand. 

7. Any shell as to which the Section Hand is, after consultation 
with the Foreman, doubtful of final acceptance by reason of 
work or material defects is to be at once taken to the Intermediate 
Inspection Pound by the piecework truckers on the operation 
concerned, to be dealt with there by the Inspection Department. 

8. The Section Hand, before passing the shell on to the next 
operation, and at the time of stamping the operator’s piecework 
sheet, must stamp the shell in question with the proper work- 
mark. 

9. Each operator, before commencing an operation, and before 
entering the shell number, must see that the shell bears the 
work-mark for the preceding operation. 

10. Unless an operator calls the attention of his or her Section 
Hand to any defect before starting to machine, it will be assumed 
that no defects could have been seen, and, therefore, the shell 
will be scrapped against that operator if the shell is rejected at a 
later stage. 

11. The attention of the Shop Foremen and Section Hands 
is specially drawn to the important fact that, after shell leave 
the shops, there will be no further chance of any rectification 
whatever being made to them, as they will go direct into the 
Woolwich Bond for final inspection. 

12. Rejections from Woolwich Bond are the sole responsibility 
of the Shop Foremen and Section Hands, and these rejections 
will be scrutinised and investigated most closely. The ability 
and usefulness of Shop Foremen and Section Hands will be 
measured by these rejections from Rond. : 


The routine in operation for recording the work 
in progress in the Gun Shop is, equally, based on each 
component part having a serial number for the 
purposes of identification. 

Gun forgings from which the majority of the gun 
parts are made are subject to heat treatment for the 
purposes of improving the quality of the steel. Prior 
to heat treatment, the forgings are identified by the 
steelmaker’s cast and ingot number, but after passing 
heat treatment they are identified and marked with 
a serial number, with a separate series for each 
part number. Both the part number and the serial 
number are stamped on the components. 

Work received from outside such as stampings 
and castings are received, in the first instance, at 
the Work Depét, where they are stamped with the 
part number and serial number. The Work Depét 
is a depository for work in any stage of progress 
or under examination, and is controlled by the Works 
Inspection Department. 

In issuing from the Work Depét and also from the 
Heat Treatment Department, the point is made of 
numbering all components in the order of issue, so 
that the serial numbers to date indicate the issues 
to date. This plan has proved of considerable conveni- 
ence in following the work through. All rough compo- 
nents sent to the Gun Shop for machining are made 
the subject of an Interdepartmental Note—Fig. 25— 
which is used generally throughout the Works. 
When the work is in the shop, it is issued without 
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further formality to the workmen told off to do the 
respective operations Work-takers from the Gun 
Section of the Works Progress Office are stationed 
in the shop and make up progress slips ior each worker. 

There are three kinds of progress slips, the Piece- 
work Progress Slip—Fig. 26—the Timework Progress 
Slip, and the Rectification Progress Slip. The 
Piecework and Timework Progress Slip are identical 
in form except as to title and colour. Only one opera- 
tion may be dealt with on each slip, and operators 
engaged on more than one operation during any shift 
have correspondingly more than one progress slip. 
The form is arranged for the time on and off to be 


for rectifications. Such necessities are a normal 
feature of gun manufacture, e.g., work that passes 
the Works Inspector being sometimes referred back 
by the Government Inspector. Rectifications called 
for by the Works Inspector have to be done by the 
pieceworker without extra payment. All other 
rectifications have to be done on timework. 

The progress slips, when made out, have to be 
signed by the operator and passed by the foreman 
or under-foreman. The Inspection Department has 
viewers stationed in the Gun Shop, and these viewers 
have to give a viewing certificate at the foot of the 
progress slip, irrespective of whether it is piecework 
or timework. There has been difficulty in establish- 
ing the need for viewers’ certificates in regard to time- 
work, the necessity being apparently beyond 
the comprehension of the men, although obviously 
examination for correctness is as essential for time- 
work as for piecework, and the prejudice that has 
existed is merely indicative of the lack of consistency 
in these matters in other shops from which these 
men have been drawn. 


Another way in which duplication occurs, and more 
frequently, is that operation numbers are misquoted 
and have the effect of appearing as duplicates. As 
the work-takers have become better trained these 
difficulties have decreased, but they have constituted 
a very real problem to provide against, and have 
influenced very considerably the routiné in the Gun 
Progress Office. 

The first procedure is for the supervisor of the 
Gun Progress Office to make up his Daily Progress 
Report for the General Manager. In preparation 
for it the progress slips are sorted according to 
operations. To avoid this progress report being 
unduly elaborate, entry is made of the following 
stages as to components : 

Rough machined 
Externally 
Internally 

Further reports are made as to the progress of 
assembled units. These stages correspond with 
certain operation numbers, which are indicated on 


Finish Machined 
Externally 
Internally 





the abstract which the supervisor uses for building 























properly filled in. 


Only one operation may be dealt with on each slip 


PIECEWORK PRIGRESS SLIP—GUNS. XYZ S.W. 
MacuineE No. NAME Cueck No. 
! 
| 
PSOE ere ae aiae renee Se 
TRADE Day SHirT Date 
i 
Propvuct Jos OrpER No. NAME OF ParT | P.N, | A.U. 
PRocEss Oper. No. | Time ON |Time OFF | Seria! Nos. of Pieces Items Finished 
| | Worked On 
Heat Treatment PRIA S Se eS i | fi EN RS ' cas PF A EN, PRPS ry eee Sr Ts 
REN, 50) sam Doig © ee, ESAS ae Ses one Sk ace | Ey PTET CORLL PEL a ee 
Fitting cits ta ar caneeeaecasel” ©. S Que AON ode iptables al Meteo eis cy yah ssid 
ee i A eo Pe Ee eee ee a CR ade KOE SSE SD Oe ARAN ES CERO N O0s 6 AE 
got Ua lad 4A, cls oe Sieh delete miecuaw ot SERUS DLA MoE ale a tatale Ste ere Seki SaaS aes 
Piecework Extra Pay will be held up if Sheet is not ROE inn ncb ocd okeKenaws da@nv se eteess Dayworker 


Working in fellowship with Check No. ........66-. 0200s eeee 


ae Nese Foreman or Under-Foreman. 





VIEWING CERTIFICATE. 





When the work cannot be viewed at the 
time, or cannot be accepted as correct, 
the results of viewing are to be recorded 
on a Works Inspectior Certificate, the 
reference No. of which should be 
quoted here. 


Oper. No. | Seriar No. Accepted as correct by 





Noted in 
G.P.O. Listas binds Kenge aad Osea miwes che Sede reusi wa 


G.M. Daily Report Component Progress 


Operation Output. 


Bonus Schedule. Wages Allocation. 





The fact that the shop has been built up to produce 
highly skilled work in a matter of months, although 
of some fifteen months’ standing now, has involved 
many problems that would not have been so great had 
the growth been more gradual and education more 
easily arranged. The foremen and under-foremen 
are equally new appointments, and they have had to 
direct the men before being themselves versed in the 
prescribed routine, not to mention that the routine 
itself has had to be evolved to meet the precise 
conditions of the shop. The view taken in settling 
the inspection and progress systems has been to make 
just as little record as was proved to be necessary and 
yet to take no chances. In building up the Gun Shop 
skilled force, many have been tried and found wanting, 
and this has meant a great deal of difficulty in getting 
suitable shop habits established. 

The progress slips cover the work of all menemployed 
on direct manufacturing. The work done by other 
labour in the shops is recorded on Timeworkers’ 
Work Cards (Fig. 23). 

The shop work-takers are responsible for getting the 
progress slips from the operator to the Inspection 
Department so as to expedite examination and 
certification of the slips. The Inspection Depart- 
ment is then responsible for delivering the progress 
slips to the Progress Office. 

The Inspection Department accept no responsibility 
for giving duplicate certificates, and if a compo- 
nent is offered to them a second time for examination, 
unless they can detect the fact by reason of: their 
work marks, they may examine it again and issue 
a certificate accordingly. Sometimes components 
have been numbered in duplicate, and consequently 
duplicate certificates are in order so far as the work 
done is concerned. The Progress Office takes full 
responsibility that no payment shall be mede a 
second time on any piece that has been passed for 
piecework or timework unless the cause has been 





indicated for each piece under operation. The 
Rectification Progress Slip is used, as its title indicates, 


properly explained. This procedure has proved of 
particular importance. 





up his return. This report is made before the 
progress slips are tested as to their accuracy. There 
is little danger in this, as the errors that are discovered 
by scrutiny are errors in references rather than errors 
in quantities done. 

The next treatment of progress slips is to mark off 
the operations completed on a Gun Component 
Progress Card. A separate card, on which the 
consecutive operations are set down, is allocated to 
each serial number. As these operations come 
forward on the progress slip, it can be seen if the pro- 
gress entry is in order. This procedure brings to 
light errors in operation numbers, errors in serial 
numbers, and even errors in part numbers; and the 
progress slips have to pass this scrutiny before any 
question of duplication comes in; that is to say, it 
must appear reasonable that the particular component 
shall have reached the particular operation which it 
is reported to have reached. 

Actual check is made in the shop twice a week with 
the foreman, so that the quantities reported as ready 
for assembly are actually in accordance with the 
quantities in the shop. This step is taken not 
because the records are untrustworthy, but rather 
that the issues at stake are so great that an actual 
audit of this character is only a proper precaution to 
take, and serves the useful purpose of bringing the 
work under the notice of the foreman, and the better 
ensures that the work shall move forward in chrono- 
logical order of manufacture. This point is not vital, 
but it is convenient that just as the components 
enter the shop in order of serial numbers, so, if it were 
possible, they should leave the shop in the same 
order. No serious effort is wasted in attaining this 
somewhat academic point; it is mentioned only 
because the programme of checking tends to serve 
that object. ~ * 

All the progress slips having passed muster, an 
abstract is made of the numbers completed at each 
operation for output efficiency bonus purposes. 
These, at the end of each bonus period, are totalled 
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“—— 
and valued on the basis of their piecework values, as 
discussed in the preceding article on ‘‘ Methods of 
Remuneration.” Time spent in the shop on job 
orders which apply to work that is not directly 
manufacturing is also noted for bonus purposes, and 
adjustment of the shop’s total time wages is made 
accor’ dingly. 

The final stage of the progress slip, so far as the 
Gun Progress Office is concerned, is to make an 
entry on the Wages Allocation Sheet. The Progress 
Office summarises for @ach man the allocation of 
his time, and leaves the conversion into money values 
to be made when the sheets are passed over to the 
Cost Department. The important purposes of this 
work being done in the Progress Office is that there 
shall be no overlapping of timework progress slips 
and piecework progress slips, or, in other words, that 
men on piecework shall not be booking any part. of 
their time on timework without the matter being 
proved to be in order. 

In view of the length of operations on gun work, 
the rule is almost universal in that department that 
piecework shall be done in fellowship ; that isto say, 
the men who are working on opposite shifts on the 
same machine shall be associated in fellowship and 
share the piecework earnings pro rata according to 
the time worked by each. The machine number 
constitutes the common reference for the group 
whether it be of two men in fellowship or more. 

It has been found necessary to keep a record under 
each operation on each part number of the work 
done on each machine. The record gives the opera- 
tor’s name and number, and the work certified on 
the progress slips as having been done on each shift, 
the day shift entries being made in black ink and the 
night shift entries in green ink. This record serves 
as a permanent record of the work produced on each 
machine. 

Fitting operations 
machine operations. 


are recorded similarly to 








INSTITOTION OF MECHANICAL ENGINEERS. 





Tue three papers on different aspects of the hard- 
ness problem, which were presented at the previous 
meeting of the Institution by Mr. R. G. C. Batson, 
Dr. Unwin and Professor C. A. Edwards, and Mr. F. 
W. Willis, were the subject of a resumed discussion 
at the meeting on Friday last. 

The discussion was re-opened by Mr. J. J. Guest. 
He began his remarks by developing some funda- 
mental facts regarding hardness by means of dimen- 
sional equations. According to his theory he showed 
that the quantity P/d*, when P was the applied load 
and d the diameter of the indentation, must be a 
constant, or the dominant factor in the constant, for 
any given metal under a static hardness test. For 
impact tests he concluded similarly that E/d* must be 
a constant, where E was the energy of the blow. In 
both cases the tool was sunposed to be conical or 
wedge shaped. For a ball tool the statements were 
very nearly correct if the diameters of the impressions 
were made proportional to the ball diameters, or, in 
other words, if the depths of the impressions were made 
very nearly the same in all tests. Proceeding to 
discuss Professor Edwards’ paper, he criticised the 
statement that the author’s method could be used as 
an absolute scale for measuring the resistance offered 
by metals to penetration by other rigid bodies, which 
resistance, it was further stated, was a true measure of 
the hardness of the metal. As a rigid body was one 
which could not be deformed, and therefore could not 
be penetrated, this statement involved a contra- 
diction in terms. He further objected to the manner 
in which Professor Edwards had discussed the sclero- 
scope, an instrument which, he held, had several 
distinctly practical advantages. Professor Edwards, 
Mr. Guest continued, had stated that the Brinell 
scale, except as applied to very hard specimens, 
involved serious errors. This statement, he pointed 
out, was made on the strength of a diagram in which 
Professor Edwards’ results were deliberately made to 
fall on a straight line, while the corresponding Brinell 
and scleroscope figures were placed where they fell, 
namely, on more or less irregular curves. All Pro- 
fessor Edwards’ deductions from this diagram were 
valueless, because it was based on the arbitrary 
assumption that Professor Edwards’ figures fell on a 
straight line. Mr. Brinell or Mr. Shore might with 
equal justice have plotted their own results in the 
same manner on a straight line. and shown that 
Professor Edwards’ scale and not theirs was wrong. 
The main conclusion reached by the authors was, 
however, that by their method a new hardness scale 
was obtained in inch- pounds of impact energy, which 
was regular throughout its length. He had to point 
out that inch-pounds of energy represented some- 
thing objective, whereas hardness was merely a 
quality of matter. In any event the dimensions of 
energy were not those which the main factor required 
must have. He thought Professor Edwards had been 
allured on to treacherous ground by following the 
scientifically indefensible procedure of arguing a 
general law from a particular case. He next criti- 
cised Professor Edwards’ formula d = C E:?5, and 


stated that, as the 4th root of a quantity of energy 
conveyed nothing to his mind, he preferred to write 
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it as C-*= Ed-‘, Even so its dimensions were 
wrong, and he would suggest that it should contain 
the diameter D of the ball. If this were so then the 
constant C could no longer be described as ‘‘ absolute,” 
as Professor Edwards described it. Professor 
Edwards had not experimented with balls of various 
diameters, but Mr. Batson had. Taking the data 
for mild steel given in Mr. Batson’s paper, he had 
calculated the value of Professor Edwards’ constant 
C. For one experiment in which a 10 mm. ball was 
used the constant came out at 4.635, and in another 
with the same size of ball it was 4.73. With a 
4.76 mm. ball, however, it was 3.76, so that very 
clearly its value did depend upon the size of ball used. 
Dealing with Mr. Batson’s paper, he objected to the 
method whereby he had established the result that 
the volume of the indentation was proportional to the 
square of the surface. The curve obtained by plotting 
V against S* might appear straight, but it could not 
really be a straight line, as was easily seen by the aid 
of mathematics. A curve was everything to some 
people, but it was frequently a very false guide. 

Dr. T. A. Stanton intends to deal by correspondence 
with some of the points raised, but he drew the 
attention of the meeting to the importance of the law 
of comparison, which, in his opinion, has received far 
less consideration than it deserves. An _ exact 
geometrical similarity of imoression can be obtained 
by taking certain precautions, and on this line of 
reasoning it is, in Dr .Stanton’s opinion, a simple 
matter to dispose of the vexed question whether to 
take spherical surface or projected area as a basis for 
calculating the hardness figure in Brinell tests. In 
either case, however, a definite hardness number can 
be obtained. The point made by Dr. Baker at the 
Sheffield meeting in connection with the difficulty of 
arriving at the true hardness number of a small piece 
of material was referred to as another illustration of 
the importance of the law of comparison, and Dr. 
Stanton suggested that the subject should be taken 
up by the Hardness Committee of the Institution. 

Mr. T. W Chalmers suggested that Mr. Batson had 
not succeeded in confirming Moore’s conclusions. as he 
claimed to have done; that it was wrong to compare 
the small ball figures corrected by Moore’s formula 
with the uneorrected large ball figures. and that 
Moore’s conclusions could only be confirmed by 
correcting both figures and then comparing them. 

The difficulties surrounding the question of 
geometrical similarity are not perhaps so great as 
some imagine. Mr. Pendred, who dealt briefiv with 
this point, thought they might be overcome if, instead 
of measuring depth or diameter of indentation, 
depth of indentation was made constant, and the load 
measured. No question in connection with the form of 
indentation could arise if such a method were adopted. 

The difference between the rapid indentation pro- 
duced by impact testing and that obtained by the 
static test, was referred to by Mr. Heathcote in the 
light of some experiments with the auto-punch. He 
pointed out that in plotting the curve showing the 
relation between the diameter of the depression pro- 
duced and the ordinary hardness number, the figure 
obtained from the auto-punch test is higher for hard 
specimens and lower for soft specimens than would be 
suggested by the Brinell test. The explanation 
which the speaker put forward is that the Brinell test 
crushes the hard specimens, disintegrating the metal, 
whereas, in the other method, the work is done before 
any crushing of the specimen takes place. 

Mr. Batson made a brief reply to some of the many 
points on which the discussion had turned. Referring 
to the hope expressed by Sir Robert Hadfield that 
nothing would be done to disturb the Brinell test, he 
said that everybody was agreed as te the great value 
of this method in practice. Any attempt to replace 
it will, as Mr. Batson agreed, be closely criticised, and 
he regards it as important that values for hardness 
obtained in any other way should be easily capable of 
conversion into Brinell numbers. On the question of 
similarity of indentation, the meeting was reminded 
that work on this subject went back to the time of 
Meyer, whose formula enabled the hardness numbers 
of all materials to be reduced to that which would be 
ealeulated from the load which gives identical im- 
pressions. The numbers obtained would be approxi- 
mately the same as those derived from the Brinell 
test. Mr. Batson expressed a preference, however, 
for Dr. Baker’s method, because, in that case, each 
material is taken independently. With regard to the 
time effect, Mr. Batson’s experience is that this is 
most marked in the Brinell method up to ten seconds, 
and very small at greater periods. In connection 
with the question of the inertia effect which was 
raised by Dr. Unwin, Mr. Batson has found that if 
the load is applied too rapidly in Brinell tests the 
inertia effect is far greater than that due to time. 
For that reason, when carrying out tests in which 
great accuracy is required, it has been the practice at 
the National Physical Laboratory to apply the load 
very slowly towards the maximum, and leave it on 
for about sixty seconds. In one test with mild steel 
the diameter of indentation after two seconds was 
5.45 mm., after three seconds 5.48 mm., after five 
seconds 5.49 mm., after fifteen seconds 5.50 mm., and 
after sixty seconds 5.50 mm. The error due to inertia 
may therefore be taken as equa] to that arising from 
the application of the load between two and _ fifteen 
seconds. Taking up Dr. Unwin’s statement that the 
load was proportional to the area, Mr. Batson 





challenged its correctness in the case of the ball test 

Both Professor Edwards and his own results with 
varying load are held to be against this assumption. 
Referring to the dynamic side of the question, the 
speaker gave expression to his belief that the Roos 
and Martel formulze would give approximate results, 
the errors not being more than those due to observa- 
tion. In connection with the formula put forward 
by Professor Edwards, it was pointed out by Mr. 
Batson that the assumption of lower values for the 
constant C with high energies than with lower has 
been shown to be true for soft materials. The meeting 
was also reminded that in a more recent paper Profes- 
sor Edwards had been able to show that tin presented 
abnormal features. With regard to rebound, Mr. 
Batson stated that the energy involved in it was pro- 
portional to the striking energy, so that the per- 
centage effect remained the same whatever the total 
energy may have been. He also referred to the 
question of the variation of indentation with different 
forms of tool, and said he had found that the cone 
tests, as given in the paper, could be accepted as those 
obtained from the net energy. Mr. Heathcote had 
referred to the fact that the radius of indentation was 
larger than the radius of the ball, and Mr. Batson 
agreed that there was an appreciable divergence 
between the two radii. A peculiar fact in connection 
with the cone test was also referred to. It was that, 
with some steels, the material was pushed up, but 
with manganese steel the effect was a downward one, 
so that similarity in impression could not be obtained 
with different materials. 

Dr. Unwin, in a brief reply, took up Mr. Batson’s 
challenge as to pressure being proportional to the area, 
and said he had in this connection relied upon Martel’s 
results. Martel was not, of course, infallible, but 
Dr. Unwin was of opinion that his experiments must 
receive careful consideration. As to the question of 
impact or statical tests, there was a clear difference 
between recorded results, for while Mr. Batson had 
found the ratio of hardness to be 1.5, Martel, who had 
averaged his results, put it at 1.25, which was @ some- 
what important difference. Dr. Unwin was still very 
much inclined to think that it was mainly an effect of 
time, which is of interest having regard to the fact that 
in practice many hardness tests have to be carried 
out very rapidly. Dr. Unwin referred to some 
results obtained by Guillery, in which the hardness 
number in a Brinell test, as the result of the time 
effect. had been increased from 8} to 14 per cent. 
Guillery realised the importance of this fact, and had 
also endeavoured to get rid of the inertia effect. The 
two things were closely connected, and Dr. Unwin 
pointed out that one effect of the inertia of the 
descending weight was to increase the indentation 
and to neutralise the time effect. No two methods, 
in his opinion, would give entirely concordant results, 
and experimenters must ke prepared to accept that 
fact. 








THE GOTHA BUMBING BIPLANE. 
No. I. 


Tue following information regarding the twin- 
engined Gotha biplane is given in an official report 
issued by the Aircraft Production (Technical) Depart- 
ment :— 

The standard type of two-engined Gotha is a pusher, 
the appearance of which is characterised by the back- 
ward sweep of the main planes, which are also set at 
a lateral dihedral angle. The set back of the planes 
is 4 deg., and the dihedral approximately 2 deg. 

The following are the principal dimensions of the 
aeroplane :— 

Maximum span .. 


Span of lower 9 2 
Gap 


77ft. 
7lit. 9in. 
Tit. 


Maximum chord. 7ft. 6in, 
Minimum chord Tit. 2}in. 
Over-all length .. 4lft. 


521.6 square feet. 
464 square feet. 
985 square feet. 
32 square feet. 
3.2 square feet. 
22.4 square feet. 
13ft. 6in. 

45 square feet. 
16 square feet. 
3.2 square feet. 
19.2 square feet. 
11.2 square feet. 
96 square feet. 
107 square feet. 


Area of top plane 
Area of bottom plane 
Total area .. : 
Area of upper aileron 
Area of balance of aileron 
Area of bottom aileron 
Span of tail planes 
: Area of tail planes 
Area of rudder .. 
Area of rudder balance 
Area of elevators 
Area of fin .. 
Area of body in horizontal plane 
Area of body in vertical — 


Weight, empty .. 2740 kg. = 6039 Ib. 
Useful load - 1235 kg. = 2722 Ib. 
Total weight fully loaded 3975 kg. = 8761 lb 
Loading per = foot - 8.9lIb. 

Engines ' Two 260 H.P. Mercédés. 
Engine centres .. 14ft. 

Propeller diameter . oe 10ft. 2in. 

Track of main landing wheels 3ft. 24in. 

Track of auxiliary landing wheels .. 2ft. 7}in. 


The speed of the machine at 12,000ft. is estimated at 
72 miles per hour. 

Wings.—The wings are of wooden construction 
throughout. Their section is shown in the general 
arrangement. This drawing also illustrates the 
construction of the rib, the web of which is of three- 
ply wood, extensively perforated, and the flange of 
solid wood grooved to fit upon the web, to which it is 
tacked. The dispusal of the spars is as follows :— 
Leading edge to centre of leading spar, 9in.; centre of 
leading spar to centre of trailing spar, 4ft. 4in.; centre 
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of trailing spar to trailing edge, 2ft. 5in. The space 
between the leading edge and the leading spar is 
covered on the upper surface with three-ply, the rest 
of the wing being covered with fabric in the usual way. 

The spars possess several points of interest. Their 
dimensions and method of construction are shown in 
the general arrangement, from which it will be seen 
that they differ from the practice adopted in other 
German designs. The I section main members are 
of spruce. The three-ply walls, applied to them by 
glueing and tacking, are principally birch, and are 
4mm. thick. The spars are wrapped with fabric 
throughout. 

In the earlier Gotha designs the sweep back of the 
wings was 10 deg. In the present design it is 4 deg., 
the change being due probably to the fact that other 
means have been successfully adopted to get the 
centre of gravity sufficiently forward. It will be seen 
from the general arrangement drawing that whereas 
the upper wing surface consists of two portions which 
unite at the centre line of the machine, the lower 
plane on each side consists of the centre section 
attached to the base of the fuselage, and an outward 




















THE ENGINEER 





Struts.—Apart from the struts which separate the 
engine eggs and brace them to the fuselage, there are 
three pairs of interplane struts on each wing. These 
struts are composed of steel tubing, to which is attached 
a three-ply fairing. The design of the strut joint is 
shown in Fig. 3. The wire bracing throughout is of 
multi-strand steel cable, and does not present any 
feature of interest. 

Ailerons.—Only the upper ailerons are balanced. 
The upper and lower ailerons are connected by a 
single strut on each side. The operating lever is 
fitted on the top aileron, and works in a slot cut in 
the upper main plane. From this lever wires are 
taken over pulleys on the leading spar of the lower 
plane, and thence to the fuselage through the space 
between the leading edge and the forward spar. 
Where the wires pass through the small sections of 
the lower plane under the engines, they are provided 
with detachable connections which can be inspected 
through hinged flaps. .The framework of the 
ailerons is of steel tube throughout. involving a 
welded-up one-piece construction. 

Propeller Accommodation.—In order to permit the 
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throughout its length on the top, bottom and sides, 
Whereas in most German aeroplanes the three-ply 
lining is relied upon for solidifying the structure, 
in this machine the body is extensively reinforced 
by diagonal wire bracings, especially in the forward 
portion at the point at which the main planes are 
attached. 

In the extreme front is placed the front gunner’s 
cockpit. Immediately behind him, and on the left. 
hand side of the machine, sits the pilot ; beside him 
is a folding seat for another passenger. Between 
the pilot’s seat and the rear gunner’s cockpit are 
placed the two main petrol tanks, which occupy the 
full width of the fuselage. The original intention 
of the designer was evidently to fit tanks of smaller 
capacity, shaped in such a way as to provide a com- 
munication tunnel between the pilot’s seat and the 
rear gunner’s cockpit. For this purpose the wooden 
bulkheads at each end of the tank space are deeply 
cut away on the left-hand side. With the modifiec 
arrangement of tanks, however, no interchange of 
personnel is possible. 

Another small point of interest is the inclination 











































































































Gravity Tank 
BASS a = > — —s ~~ a> — 
p > Radiater, 
) * ll N 
/ SS 
- - = SS 
ag Ps Rye 
_ Gravity Tank 
SF Radiator 
Rear Gunner Pilot Front Gunner 
ee a ae oi 
Se as ile a : ¥ os R -§ 
Gun Tunnel 
Thro, Fuselage Nain Petrol > 




















RAF. 47 








) ‘THe Encineer” 


extension, between which is interposed a short span 
of plane forming, with the engine bearers and their 
struts, and the landing carriages on each side, a com- 
pletely independent and separate unit. These small 
sections are covered with three-ply, both top and 
bottom, and the same material is used for the upper 
surface of the centre section of the lower plane. 

At the junction of the two upper wings an unusual 
joint is employed. This joint is illustrated in Fig. 1, 
and consists of a series of rectangular staples which 
are held together by a steel wedge. The joints used 
in the lower plane are of a different character, and 
embody the usual pin principle, giving the spars, when 
not braced by the wiring, a hinging action in the 
vertical plane. This type of joint is shown in Fig. 5, 
which also illustrates the manner in which the wings 
are braced against drag stresses by means of very 
light steel compression tubes and cables. Another 


view of the box joint on the spar end is given in 
Fig. 2, which shows the internal construction. Joints 
of this design are used on either side of the engine 
bearer section. 








—The width of this wing varies From 7°28 to 76 — 
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TWO ENGINED GOTHA PUSHER BIPLANE 


engine eggs to be placed sufficiently far forward to 
get the centre of gravity correct, considerable in- 
roads have had to be made in the trailing edge of 
both the upper and lower planes in order to give 
room for the propellers: In front of the screws, the 
chord of the planes is reduced to 5ft. 9in., and at this 
point the trailing edge is very blunt. 
Empennage.—The whole of the empennage con- 
struction is of steel tubing, and the various compo- 
nents are rigidly braced together by inclined stream- 
line struts, which, as in the case of the main struts, 
are of circular section steel tubing, to which a three-ply 
fairing has been added. These external struts give 
the Gotha tail a somewhat clumsy appearance, and 
would seem furthermore to exercise a notable masking 
effect upon the rear gun. Only the rudder is balanced, 
and it will be noticed that the area of this organ, 
compared with that of the fin, is very large. 
Fuselage.—The fuselage is in one piece from nose 
to rudder post, and is made entirely of wood. It 
consists of the usual longerons and wooden trans- 
verse members, and is covered with three-ply 
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of the back of the pilot’s seat. Careful consideration 
of space has resulted in a wedge-shaped piece being 
let into the forward tank, indicating again that all 
possible means have been adopted to get the centre 
of gravity sufficiently forward. The rear tank is of 
identical construction, and also possesses this wedge- 
shaped arrangement. In this case, however, the 
wedge-shaped piece represents waste of space. 

The rear gunner’s cockpit is roomy and is provided 
with a folding seat. Abaft of it the fuselage is 
furnished with an elaborate gun-tunnel, which, how- 
ever, differs very markedly from that which was 
incorporated in the earlier Gotha designs, in. which 
the fuselage was completely covered in on its top 
surface, and the tunnel was only used for a gun 
mounted on the floor of the cockpit. In the present 
design, the tunnel—see Fig. 4—is furnished with a 
V-shaped opening in the upper surface, so that the 
gun mounted on the top of the fuselage can fire back- 
wards and downwards through an are of about 25 
deg. laterally, and about 60 deg. vertically. The 
inside of the tunnel is lined with three-ply wood. Its 
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GOTHA BOMBING BIPLANE—DETAILS 
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arrangement is shown in Fig. 8. On the floor of | strut, and it will be noticed that the characteristic 
the fuselage, in the rear gunner’s cockpit, a mount | German dome-shaped clip is used, but that in this 
is provided for a second gun, but in none of the | case the usual welded joint is replaced by rivets. 
Gotha machines brought down was a gun fitted at | This bracket occurs at the after bulkhead immediately 
this point. It is noted that to give the rear gunner | behind the rear petrol tank; the dotted lines pro- 
a greater feeling of security, and to prevent any | ceeding from the small clip indicate how this bulkhead 
loose articles from falling out, wooden cross | was cut away so as to provide, in the original scheme, 
pieces are fitted up immediately in front of the | an opening through which the personnel could squeeze 
tunnel opening. At the forward end of the tunnel | in order to change places if necessary. 
the fuselage is evidently weak, as it was at this point | Undercarriage-—The underearriages on each side 
that breakage occurred in most of the machines | form, with the engine mountings and a small section 
of the lower main plane, completely independent 


brought down. 
In Fig. 7 there is illustrated one of the brackets, | units. There is no ianding wheel under the nose 


by means of which the fuselage is secured to the | of the machine as is the case in the Friedrichschafen 
upper main plane. It carries a short stream-lined | design. Each undercarriage has four wheels. The 
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larger pair is attached to an axle placed immediately 
under the centre of the chord of the main planes, 
which point may be assumed to approach very 
closely the centre of gravity. This axle, as shown 
in Fig. 6, moves up and down in guides against the 
action of two long compression springs concealed 
within the main undercarriage struts. A stout steel 
cable is passed over the axle and under two pulleys 
enclosed in the horn plate ; thence it goes up inside 
the long springs to the heads of adjustable bolts, 
against which the upper ends of the springs abut. 
The axle is fitted with a large three-ply fairing 
attached by means of light straps, and at its outer 
end terminates in‘a tee piece, which slides up and 
down in a slot in the horn plate, and prevents the 
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axle from turning round while leaving it free to rise. 

Only the front underearriage strut is streamlined, 
It is stayed with a tube to the middle of the rea- 
strut, and at this point the mudguard brackets are 
fitted. The front pair of landing wheels, the fitting 
of which is to facilitate landing in the dark, is sup- 
ported on an axle attached to the frame extension 
by bands of steel coil springs of the type tsually 
found in the smaller German designs. The front 
wheels are smaller in diameter and narrower in 
track than the main landing wheels. In every case 
the forward extension of the undercarriage was very 
badly crumpled up, and it is noticeably light in 
construction compared with the massive main landing 
gear. 

As might be expected, a very stout tail skid is 
fitted. As shown in Fig. 9, the skid is very strongly 
stayed in all directions. At its upper end it is 
attached, as shown in Fig. 11, with loops of steel 
coil springs to two tubular steel rings clipped to 
either side of the fuselage. A steel cable limits the 
distance through which the tail skid can move. The 
body of the tail skid is of wood, but it is heavily 
reinforced with a steel shoe and with a steel front 
edge. Fig. 9 also shows the attachment of the lower 
tail struts to the bottom of the fuselage. and it will 
be sven that these struts are provided with sharp 
barbs to discourage mechanics from lifting the tail 
by their means. 

Engine Mounting.—The 260 horse-power 6-cylinder 
Mercédés engines are carried on bearers arranged as 
shown in Fig. 12. The bearers themselves are of 
wood, and between the main vertical supports on 
which they rest, are of the section shown in Fig. 15. 
They are attached to the main supports by ball 
joints—see Fig. 10—of large diameter, and the struts 
are stream-lined with casings of thin metal. At their 
rear ends the engine bearers are united by a curved 
cross piece of hollow section—see Fig. 13—built up 
of sheet steel riveted together. The bearers are 
triangulated to the plane section below them by 
cross wires, as shown in Fig. 12, and also by diagonal 
steel tubes, the latter being attached by feet of the 
type shown in Fig. 14. The bracket supporting the 
bearers in front entirely surrounds them, and at its 
upper end is provided with an attachment for the 
strut which unites the engine mounting to the top 
plane spar, and also with a ball and socket attach- 
ment for the undercarriage bracing- cables. At the 
bottom of the forward engine bearer support 
is attached one of the diagonal strengthening members 
of the forward undercarriage framework. 








PATENT LAW REFORM. 





THE following report of the Patent Law Committee of 
the Institution of Electrical Engincers was adopted by 
the Council of the Institution in June last, and will in due 
cours? be published in the Journal. The report was also 
adopted, subject to a few verbal alterations, by a con- 
ference of repres2ntatives of some thirty leading scientific 
and technical societies, convened by the Institution of 
Mechanical Engineers. A deputation from the conference 
waited on the President of the Board of Trade on Octo- 
ber 10th, when the report formed the basis of the represen- 
tations made to the Board by the deputation. 

The Ccmmittee consisted of Mr. W. M. Mordey (Chair- 
man), the President (ex-officio), Mr. A. E. Cachemaille, 
Dr. 8. Z. de Ferranti, Mr. J. Hunter Gray, Mr. John Gray, 
Mr. H. H. Harrison, Mr. 8. Morse, Mr. D. Murray, Mr. A. 
P. Trotter. 

REPORT. 


Although formed primarily to consider the 1917 Bill to 
amend the Patents and Designs Act, 1907, the Committee 
were broadly instructed to report on Patent Law Amend- 
ment. They have, therefore, included in this report 
observations on certain matters that are not raised in the 
Bill. 

So far as this report refers to the Bill itself, it is based 
on the 1917 Bill which was introduced and withdrawn last 
session. It is to be re-introduced this session in some 
form, but its contents are not yet known. It is certain 
that it will differ in some respects from the 1917 Bill. 

The Committee have given full consideration to the 
proceedings at the meeting of members on February 28th 
called to discuss the Bill, and to certain recommendations 
received from the Committee of the Neweastle Local 
Section. 

INTRODUCTORY STATEMENT. 


The Committee consider it desirable to make a general 
statement setting out the main principles and considera- 
tions which have guided them. 

tt is common ground that invention is the basis of 
industrial progress, but invention must be encouraged, and, 
if the reward cffered by the State takes the form of a 
monopoly for a term of years, such a monopoly must be 
of a kind that will encourage capitalists to assist in develop- 
ing commercially the inventions in which they are invited 
to take an interest. Without capital few inventions can 
be developed or even made. At the best, monopolies 
in the form of letters patent, depending as they should on 
the question of novelty, cannot be regarded as gilt-edged 
securities ; but it is possible, by legislation and otherwis9, 
to provide that those who expend thought or time or 
mony in devising useful. processes or products shall 
obtain in return for a real invention a true monopoly 
which cannot be revoked. 

The Committee are convinced that the progress: of 
invention during the past twenty-five years in this country 
has been much less than it would have been if proper 
encouragement had been given by legislation and other- 
wise. The effect of legislation as a stimulant or deterrent 





can hardly be over-estimated. It is a standard upon which 
public opinion is largely moulded, and by which it is 
guided. Legislation couched in language which expressly 
or by inference treats inventors as meritorious or un- 
meritorious must exercise profound influence on the 
industries, all of which depend upon ‘invention. 

At no time in the history of this country so much as at 
the present has there been so urgent a need cr so great an 
opportunity for placing invention in the most favourable 
condition to help industry, and it is with this conviction 
that the Committee have carefully considered the pro- 
posed Bill. They feel that the latter will not only not 
encourage, but will discourage, both inventors and 
capitalists, inasmuch as it adds to the already large risks 
of patentees, and still further lessens the value of letters 
patent as securities for the advance of monsy to develop 
inventions. They are of opinion that every effort should 
be made to reduce, if not to remove, the number of weapons 
available to people here and abroad, especially the latter, 
for attacking patentees who own real inventions, and in 
many cases have spent much tim» and money on them. 


Patents MORATORIUM. 


At their first meetings the Committee considered the 
representations made to the Council before the appoint- 
ment of the Committee, that, as many points in the Bill 
affecting porman:ent legislation would take a good deal of 
time to consider, it was advisable at once to press on the 
Board of Trade the need for dealing adequately with 
patents as affected by the war. It was felt that there was 
much foree in the suggestion made by Dr. de Ferranti 
taat a short s»parate Bill was desirable to provide for an 
automatic Moratorium or prolongation of patents to meet 
war conditions. The Committee are of opinion that an 
extension for a period equal to the total duration of the 
war should, on application, be granted in the case of 
those patents which were in force when the war broke out 
and are still in force when peace comes—that in the case of 
patents which have expired by lapse of time during the 
war the extension should be for a period equal to that from 
the commencement of the war to the end of the ordinary 
life of such patents—and that for patents, other than war 
patents, which have been taken out since war commenced, 
the extension should be for a period equal to that between 
the date of application and the end of the war. It may be 
said that any automatic extension would unduly favour 
war patents, but it must be noted that such patents would 
be unremunerative after the war, and would, therefore, 
gain no benefit from extension. 

Advantage was taken of an unexpected opportunity of 
making a representation on this matter to the Board of 
Teade. The Institution was invited by the London 
Chamber of Commerce to appoint a representative on a 
deputation of the Chamber which was to be received by 
the President of the Board of Trade on March 12th. 
This invitation was accepted, and at the request of the 
President of this Institution, the Chairman of this Com- 
mittee attended a preliminary meeting of the Section of 
the Chamber, and accompanied the deputation to the Board 
of Trade. 

Although the deputation was mainly concerned with the 
Trade Marks Bill, 1917, it obtained a hearing for the 
recommendation by the representative of the Institution of 
a short Moratorium Bill for Patents. Sir Albert Stanley, 
in reply, expressed a view opposed to any extension of 
the life of patents for causes connected with the war, 
contending that such action would amount to making 
patentees a specially favoured class who alone were not 
to suffer by the war. And in any case he was not in 
favour of a separate Bill. It is, however, satisfactory 
to note that in recently stating in the House of Commons 
that the Patents and Designs Bill is to be re-introduced this 
session, he announced that it would contain clauses dealing 
with the life of patents, the working of which bad been 
prevented during the war. The Committee still think it 
would have been better to deal with this matter in a 
separate Bill. 

Clause 7 of the Bill which amends Section 18 of the Act 
does not deal with the real difficulty. It provides that if a 
petition for the extension of a patent has, as a result of 
war conditions, not been pres:nted within the prescribed 
period of six months before the expiration of the patent, 
the period may be extended by the Comptroller, and it 
enables the Comptroller to take into consideration the 
fact that the war has deprived a patentee of some of the 


benefits of the invention—but this is the case in the Act.. 


Under Clause 7 of the Bill the position still is that the 
extension can only be granted in the cas> of inventions of 
especial merit as before. 

The Bill perpetuates the evils of the present procedure, 
which are such that the number of petitions for extension 
presented annually is under ten, and in no year have more 
than three patents been extended. 

Scmething very different is needed to meet the war 
difficulty. The Committee hope that when the new 
Bill is framed it will deal suitably with this very important 
matter. No scheme of extension will be effective unless 
it is simple and inexpensive. The great majority of 
patents have, by reason of the war, been deprived of 
a considerable part of their useful term. To meet this 
condition a very general extension is desirable. 

As regards the renewal fees for such extended period, 
the Committee’s opinion is that these should be low, for 
two reasons : (a) e renewal fees will have already been 
peid, generally on unproductive patents, and (b) renewal 
ees involve no appreciable expense to the Patent-office. 
It is therefore suggested that these fees should not be 
more than £1 per annum. 


Computsory LICENSES AND WORKING OF PATENTED 
INVENTIONS. 


Clauses 1 and 2.—These clauses are intended to replace 
Sections 24 and 27 of the Act. Section 24 provided for 
the granting ot compulsory ticenses under certain speci- 
fied circumstances, and Section 27 dealt with the working 
of patented inventions. The latter section was intro- 
duced into the Act to compel foreign owners of British 
patents to work them in this country. It is very doubtful 
if it achieved its purpose in any single case, but it became 
a powerful lever with which foreigners could and did 
harass British patentees for some years. It was obviously 
to the interests of the foreigner—in most cases he was a 
German—to revoke patents belonging to a British subject 
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so that he might freely flood the market with imported 
articles. 

The Committee are of opinion that Section 24 of the 
1907 Act with alterations, which are indicated below, 
would be amply sufficient and much to be preferred to 
Clauses 1 and 2 of the Bill, which are not required. 

Letters Patent properly granted require that the in- 
vention should be new, should disclose sufficient invention, 
and should be properly and sufficiently described. If 
these requirements are complied with, it is, in the opinion 
of the Committee, wrong and illogical that the Letters 
Patent should be revocable on the ground of non-working, 
except with the consent of the owner. The only justi- 
fication for revoking a patent is that it is invalid. Ii 
the owner does not exercise his monopoly so as to give 
substantial benefit to the public, there are remedies other 
than revocation which can be applied. No remedy should 
be capable of being applied except in favour of someone 
who, himself, is ready and willing to do what he alleges 
and proves that the patentee has failed to do, namely, 
to give substantial benefit to the public. Such a person 
can, under the Act, apply for a compulsory license, and 
non-working is a good ground for granting such a license. 

The possibility of revocation on the ground of non- 
working 1s an incentive to blackmailers, and greatly 
detracts from the value of a patent as a security for 
financial support. Even if there were no complet: 
remedy other than revocation, which is not the case. 
it is doubtful if revocation should be possible, owing to 
the serious and disturbing influence it would have upon 
the progress of invention. It would penalise British 
patentees for the faults of foreigners. ‘The same con- 
siderations apply to design. 

Vhe so-called ‘abuse of monopoly rights” has been, 
during the last twenty years, almost, if not entirely. 
confined to foreigners, especially Germans, who obtained 
British patents and did not work them in this country, 
but held them for the sole purpose of stopping competition 
while they imported the patented articles. Obviously, 
nothing could suit them better than the right to revoke 
British patents which interfere with their importation 
The history of Section 27 of the 1907 Act is strong evidence 
of this, as practically most of the applicants under this 
Section were foreigners or persons who desired only to 
import the patented article. This matter can be properly 
dealt with without revocation. 

Before referring to the alterations which the Committee 
think it would be desirable to make in Section 24 of the 
Act to meet the case. the following short summary of 
the provisions of Clause 1 of the Bill is given, and objections 
to them are indicated 

The title ‘‘ Provisions for the Prevention of the Abuse 
of Monopoly Rights” is peculiarly unhappy in a Bill 
brought in at a time when there is a great need to 
encourage and foster invention so that this country may be 
in a position to compete successfully after the war. The 
Section purports to deal with such abuse on the application 
of ‘any person interested.”’ Five sets of circumstances 
are specified as constituting “‘ abuse ” : 

(a) Non-working on a commercial! scale in the United 
Kingdom without satisfactory reason. 

(t) Prevention or hindering of working in the United 
Kingdom due to importation from abroad by or on behalf 
or with the consent of or without effective interference 
by the patentee. 

(c) Demand for the patented article in the United 
Kingdom not met to an adequate extent and on reason- 
able terms. 

(7) Any trade or industry prejudiced by refusal of the 
patentee to grant licenses on reasonable terms. 

(e) Any trade or industry prejudiced by conditions 
attached by the patentee to the purchase or use of the 
patented article. 

The remedies that can be applied under the Section 
by the Controller of Patents are five in number :— 

(2) He may endorse the license with the words “ licenses 
of right,” after which any one can obtain a license on 
complying with certain conditions. 

(.) He may order a grant of a non-exclusive license to 
the petitioner. 

(c) He may, in certain circumstances, order a grant of 
an exclusive license to the petitioner or to some other 
person. 

(¢) He may revoke the patent. 

(e) He may make no order. 

The rest of the Section, consisting of many sub-sections. 
deals with machinery and directions for carrying the 
Section into effect. 

The course which the Committee would best like to 
see is that Section 27 of the 1907 Act should be repealed, 
and that Section 24 of that Act should be altered by 
enacting (1) that the petition should b2 made to the 
Comptroller of Patents with appeal to the Court who 
would deal with it ; (2) that the provision enabling the 
patent to be revoked should be cancelled. ‘This, it is 
believed, would be most in the interests of invention and 
of industry. The “ reasonable requirements of the public ” 
is an expression much more likely to lead to commercial 
development than the expression ‘“‘abuse of monopoly 
rights.’ The former expression appears in the forefront 
of Section 24. Jt seems clear that provisions for com- 
pulsory licenses are amply sufficient to protect the public 
from the danger of patentees holding up their patent 
rights. Such holding up as there has been has been 
largely done by foreigners, especially Germans, and 
simple machinery for obtaining licenses from them would 
soon cause the evil to disappear. 

The proviso at the end of Section 1, Sub-section (2) 
of the Bill seems to be quite unnecessary, as implying 
intentional and widespread wrong-doing by inventors. 


(To be continued.) 








A HEATING and power plant is being erected by the 
British Columbia Sugar Refinery at Vancouver, in which 
pulverised coa] will be used as fuel instead of foreign oil 
now employed. This conversion is being watched with 
interest by many large consumers in British Columbia, and 
the future of the coal mines in the interior of the province 
and on Vancouver Island depends largely on the success 
of pulverised coal as fuel in industrial plants. 
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RAILWAY MATTERS. 





WE regret to have to announce the death, on the 8th 
instant, of Sir George J. Armytage, who, as related in 
this column of our issue of October Llth, only a few weeks 
ago, retired from the position of chairman of the Lanca- 
shire and Yorkshire Railway Company. Sir George 
served his time as an engineer and was an Associate 
Member of the Institution of Civil Engineers. 


In his speech at the Central Hall, Westminster, on 
Saturday last, Mr. Lloyd George, after observing that he 
hoped that a good-many. of the soliders, when they came 
back, would be settled on the land, said, ‘“‘ Vhere is the 
question of transportation, left very largely to chance. 
Rail, canal, road, tram, all vital to the life, the industry, 
the amenities of the people of this country. That problem 
must be taken in hand, under the direct inspiration and 
control of the State. Electric power is so necessary to 
industry and comfort; that must be taken in hand.’ 


TuE Nord railway first entered Valenciennes in 1845 and 
the station was one of the first built by the Cie. Chemin de 
fer du Nord, as prior to that period stations had been 
built by the State. It was then a terminus, but in 1872 
was converted into a through station. It wasagain enlarged 
in 1904 and is now one of the most important on the Nord 
system. An interesting feature is that the signalling 
is on the Bianchi-Servettaz hydraulic system, there 
being three signal-boxes, with a total of 78 working 
levers, whereas with mechanical signalling four boxes 
with 128 levers would have been required. 


Tae Director-General of the United States Railroad 
Administration has issued a circular to all the railroads, 
ia which it is observed that the records of the Inter- 
State Commerce Commission, and the reports of its 
inspectors, show so many instances of violation of Federal 
Statutes for the promotion of safety that it is evident 
that sufficient attention is not being paid to the 
Director-General’s instructions of February 21st last, 
which said: “ All Acts of Congress to promote the safety 
of employees and travellers upon the railroads, including 
Acts requiring investigation of accidents on railroads and 
Orders of the Inter-State Commerce Commision made 
in accordance therewith, must be complied with. These 
Acts and Orders refer to hours of service, safety appliances 
and inspection.” 

In this column we mentioned, on June 21st last, that 
the co-ordination of the railroads of the United States 
had allowed for the Baltimore and Ohio trains to run 
through the Pennsylvania tunnels, under the North River 
into the Pennsylvania Company’s terminus in New York 
City, instead of the Baltimore and Ohio trains being 
restricted to the New Jersey side of the river. Similar 
facilities have now been given to the Lehigh Valley 
Company’s trains, which give that company’s passengers 
from Buffalo the same advantage as to travel by the 
New York Central route. In Chicago, by using the 
Pennsylvania tracks between Pine Junction and Sixteenth- 
street. the Baltimore and Ohio and the Pere Marquette 
Railways have been enabled materially to shorten their 
routes and timing. The trains leave the Pennsylvania 
lines at Sixteenth-street and run into the Grand Central 
Station as before. 


On page 75 of our issue of July 26th last we referred 
to a disastrous collision on July 9th, near Nashville. 
in which 87 passengers and 14 servants were killed. The 
report thereon by the Bureau of Safety has now been 
received, and it is shown that the collision was caused by 
the local train not waiting on the double line for the 
through train to leave the single line section. Censure 
is placed on the surviving members of the local train 
crew, in addition to which the road is blamed for not 
having more positive means for controlling the passing 
of trains on to the single track at the shop junction. 
The through train consisted of six wooden cars, one steel 
sleeping ear, and one sleeping car with steel underframe 
and ends. The local was made up of eight cars, all of 
wooden construction. The trains met at speeds estimated 
at 50 and 25 miles per hour respectively. Both loco- 
motives and six of the wooden cars were entirely destroyed, 
and the crews of both the locomotives were killed. 


Tre following notice, signed by Mr. McAdoo, the 
Director-General of the American Railroad Administra- 
tion, has been posted on all employees’ bulletin boards 
and in every machine shop and round-house under Federal 
control: ‘‘ General Pershing needs more locomotives 
in France to keep the Big American Smash going until 
the Kaiser is pushed across the Rhine. The only way we 
can give General Pershing the locomotives he needs is 
for the railroads of the United States to take as few new 
locomotives as possible, and thus permit the locomotive 
builders to send their product to France. We cannot 
do without new locomotives unless we keep our loco- 
motives in repair and moving all the time. I make a 
special appeal to every railroad mechanic and workman 
to do his level best to turn the locomotives out of the shops 
quickly and to keep their wheels turning on every railroad 
of the United States. Here’s a direct way in which every 
man can help Pershing and his heroic soldiers and make 
certain the early defeat of the Kaiser.” 


For a serious railway accident during the month of 
November of recent years one has to go back to the 
collision at Manor House, Thirsk, North-Eastern Railway, 
on the night of November Ist-2nd, 1892. In this case 
the signalmen on duty had lost his rest auring the day 
owing to a child’s death, and he fell asleep after having 
accepted a goods train. He was awakened by an up 
Seotch express being signalled to him, which, thinking 
it was the goods train—already, however, at his home 
signal—he accepted and the collision ensued. Ten 
passengers were killed. This was the first case where 
serious results: from a subsequent fire occurred. As the 
accident could not have happened had lock-and-block 
been in use, considerable interest was taken therein after 
Sir Francis Marindin’s report had been issued. On 
November 26th, 1910, occurred the first of four collisions 
within a short period where light engines or trains were 
overlooked. This was at Ormskirk, L. and Y. The 


other three were : Willesden, London and North-Western, 
December 5th, Hawes Junction, Midland,‘December 24th, 
and Coke Ovens, Taff Vale, January 23rd. 
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NOTES AND MEMORANDA. 





Tae annual Edgware-zoad (London) traffic census 
conducted by Motor Traction on the 23rd September, 
showed that a total of 6333 vehicles of all descriptions 
passed along that thoroughfare. Of these 3474 were 
motor-propelled, 1806 were horse-drawn, and 953 were 
pedal cycles. 

CANADA is not wholly dependent on the United States 
for its fuel supply, but is dependent to the extent of 55 
per cent. of the total coal requirements and 98% per cent. 
of the crude and refined oil products, Large and impor- 
tant sections of Canada, moreover, are almost wholly 
dependent on imported coal for house-heating purposes. 


Tur reason for limiting the voltage tor which alternators 
are built is that after about 20,000 volts, the weight of 
the generator increases rapidly and the cost soon becomes 
greater than the combined cost of an equivalent lower 
voltage generator and transformer. Furthermore, in 
the absence of a transformer, the gencrator windings are 
exposed to the direct action of surges originating in the line. 


THE extending use of are welding makes it desirable 
that the constituents of a weld should be better con- 
trolled. Refractory tubes and asbestos coatings have 
been suggested, but the author of an article in the Flectric 
Jsurnai is of opinion that better possibilities are offered 
by the development of an clectrode which generate 
during operation, an atmosphere of inert, permanent 
gases enveloping the arc. 

In his book entitled ‘‘ From War to Work,” Mr. Sam 
Turner says Belgium before the war yielded £20 worth 
of produce per acre, England only £4; Germany fed 
75 persons per 100 acres, England only 50; Holland 
carried goods by railway for a little over 4d. per ton per 
mile, England’s charge was very little under 2d. (1.92d.}: 
America produced £516 worth of boots and shoes per 
trade-worker per annum, England only £171. 


Ir, in a photographic dark-room illuminated by red 
light, the face of a watch with a so-called ‘ luminous ”’ 
dial be observed, a curious effect is noticed. When the 
watch is moved to and fro, in the plane of the dial, the 
green luminous figures appear dissociated from the red 
illuminated dial and apparently are displaced and lag 
behind its movement. The illumination by the red 
light requires adjustment so as to be suitably related 
to the brightness of the luminous figures and the eye should 
remain in darkness for 15-20 minutes in order to get the 
best effect. 

Tue Calcutta Mint has overcome the difficulty of supply- 
ing metals for coinage during the war owing to increasing 
demands and recent withdrawals of the old copp>r, pieces 
says Nature. The difficulty of procuring nickel was 
serious until it was noticed that the ordnance factories 
were advertising for sale as scrap large quantities of 
cupro-nickel derived from used bullets, but contaminated 
with lead. -This metal was utilised in the Mint, and as 
many as 226 tons of cupro-nickel were used in this way 
in producing 2,750,000 two-anna nickel pieces issued 
during the closing months of last year. 


AccoRDING to an article by Dr. Henry T. Eddy in the 
Journal of the Franklin Institute uniformly reinforced 
concrete beams loaded at the one-third points store some 
69 per cent. or more of the total energy of flexure in the 
steel reinforcement alone, and only about half as much 
in longitudinal compression in the concrete. Uniformly 
loaded flat slab floors with four-way. reinforcement store 
only about 12.5 per cent. of the total energy of flexure in 
the slab steel. Since this is only about one-fifth of the 
amount stored in beams, the author states that it evidently 
is impossible to compute slabs by b2am theory. 

Tue recently issued report of the Chief Inspector of 
Mines in Mysore for the year 1916-17, states that out of 
the seven mines at work for gold, five mines, namely, 
Mysore, Champion Reef, Ooregum, Nandydroog, and 
Balaghat were the chief producers. The output of bar 
gold during the calendar year 1916 amounted to 554,248.43 
ounces of an approximate value of £2,123,073-7-8, as 
against 571,199.36 ounces of the value of £2,173,065-10-10 
in 1915. The decrease of 16,950.93 ounces in output 
and £49,992-3-2 in value was due to diminished returns 
from the Mysore and Champion Reef Mines, especially 
the latter, where the ore obtained during the year was of 
lower grade than in the past. 

THE total fuel requirements of Canada during the year 
1916 amounted to nearly 30,000,000 tons of coal, 
299,426,121 imperial gallons of crude and refined oil 
products, and firewood valued approximately at 
£12,000,000. The railways burned 9,000,000 tons of 
bituminous coal; 7,000,000 tons were probably required 
for the purpose of generating power, and a large quantity 
was used for making retort or town gas, heating large 
buildings, and the manufacture of coke. Over 4,000,000 
tons of anthracite were burned in domestic and other 
heating plants, and to some extent were used for in- 
dustrial purposes. Compared with her annual require- 
ments, Canada’s production of fuels for the same period 
amounted to 14,483,395 tons of bituminous coal, of 
which 2,135,359 tons were exported, 6,934,288 imperial 
gallons of crude oil, and wood fuel to the value of 
£12,000,000. 

Tse production of nitric acid in the United States 
in 1914, according to the Census of Manufactures, was 
78,589 tons of nitric acid of average strength and 112,124 
tons of mixed acid. According to other data given in 
the census, these figures represent about 89,000 tons of 
100 per cent. nitric acid All of this acid was produced 
from nitrate of soda, consuming about 160,000 tons of 
nitrate. The pre-war importation of nitrate of soda 
amounted to about 560,000 tons per annum; hence the 
normal consumption for purposes other than the manu- 
facture of nitric acid was about 400,000 tons. The present 
rate of importation is about 1,600,000 tons of nitrate per 
annum. Since very little is going into storage, and the 
total consumption for purposes other than nitric acid, 
manufacture has increased but slightly, if at all, it may be 
estimated that at least 1,000,000 tons of nitrate per annum 
are being converted into nitric acid at the present time. 
This is equivalent to 650,000 tons of 100 per cent. nitric 
acid, of which nearly five-sixths is being used for the 
manufacture of military explosives. 
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Accorp1nG to information given in German metallurgi- 
cal journals, says The Electrician, the quality of iron bas 
suffered much deterioration since the war. This is 
attributed to the shortage of pig iron, necessitating the 
use of large quantities of scrap. One common fault is a 
high”sulphur content, giving rise to cold shortness. This 
— is said to be due to the use of inferior varieties of 
coke. 


Sort sides are the fault of many roads and are often 
caused by continual and often unnecessary siding. Mr. 
E. Purnell Hooley has proved that one of the best methods 
of dealing with soft sides is to excavate the undesirable 
matter, be it sand, clay or soil, lay in a thickness of 4in. of 
rolled clinkers and on top lay a course of rolled faggoting 
at an angie o1 45 deg. to the sice of the road to the 
desired width, fill every space up with ashes, lay a thickness 
of 4in. rolled clinker again on top, and proceed with the 
sleg, limestone or loca] material, always taking care to 
remember that each layer or method requires a steara roller 
to consolidate the work as well as a sensible man to watch 
its progress. 

Ir is generally known that the Indian Government is 
not averse to the construction of acrial ropeways and 
that there are places where this type of communication 
would prove the only paying one consistent with fairly 
rapid travel. After this it comes as a shock to be told 
that we cannot have such ropeways just yet because 
we have no one in the country competent to carry out 
the half-yearly inspection to which all railways are subject, 
not even to sanction their opening when built. Private 
enterprise is waiting to build a number. If so, why not 
sanction them al] together, build them all together, and 
while they are building get out an expert specially to 
pass them and inspect them ever after, says Indian 
Engineering. 


Ir is eminently desirable that the paintwork of post- 
war cars shall be more serviceable than that which ruled 
generally before the war, and it is to be hoped, says 
the Autocar, that this subject is being considered with 
the care it deserves by body-builders, and by motor 
manufacturers who make the bodies of the cars they 
supply. The opening for great improvement in this 
direction is obvious when one considers the rapid deteriora- 
tion that occurs with the usual type of finish, which 
consists of a groundwork of colour paint and more or 
less numerous coats of varnish. There is no denying 
the fact that coach varnish as hitherto compounded 
is not a suitable finish for cars in any kind of use, and 
particularly is this so in the case of cars subjected to 
hard wear. 


THERE seems to be little doubt that unless very great 
care and discrimination are exercised German goods will 
find their way into Far Eastern markets by giving other 
countries as the place of origin. Word has just come to 
hand that German manufacturers are buying up well- 
known trademarks in neutral countries, especially Sweden, 
Norway’ and Denmark, says Eastern Engineering. Certain 
established hardware specialities now sold abroad as 
Scanainavian wares are said already to be have come under 

erman control. The object of this manceuvre, of 
course, is to induce people to believe that they are pur- 
chasing products of the countries in question instead of 
goods actually manufactured by Germany. The same 
method, it is reliably reported, is also being tried with 
regard to American trademarks. 


ALTHOUGH no rules have been formulated by Lloyd’s 
Register of Shipping for reinforced concrete ships, the 
practice of the Society is to require that the quality of 
the steel used as reinforcement shall be the same as that 
given in Section 3 of their Rules for Steel Ships, and that 
the cement shall comply with the requirements of a 
recognised standard specification. So far as concerns 
the preparation of the concrete, the proportions of the 
constituents are left to individua' constructors, and with 
regard to the design of the reinforcement it is considered 
that no account is to be taken of the tensile strength of 
the concrete. In all other respects, designs are con- 
sidered on their merits, and the Society is ready to assist 
in the matter of construction so far as lies in its province, 
and any plans put forward will receive its careful 
consideration. 


“Sretuite” is an alloy of semi-rare metals, but 
contains no iron and therefore cannot properly be termed 
steel. The binary alloy, consisting essentially of cobalt 
and chromium, can be forged with difficulty at a bright 
red heat, but when it becomes cool its hardness remains as 
great as before the first heating. According to an article 
in the Iron Age, by Mr. E. Haynes, Stellite does not get 
harder as it gets hotter, but it gets tougher and holds 
the cutting edge longer. Cobalt is not affected by heat 
up to about 1900 deg. Fah., and the tungsten and 
chromium are not affected by any heat up to 2600 or 
2800 deg. Fah. It is clear, therefore, that the cobalt 
becomes tougher up to the degree of softening, but at 
the same time the other two metals are not changed. 
This makes a closer and tougher bond, allays all chance 
of crumbling, and makes the tool last longer because it 
has the necessary strength to take off a heavy cut without 
breaking. 


TuE late Captain B. C. Hucks invented a method of 
causing the valves of internal combustion engines to 
revolve to prevent burning and pitting. As des- 
cribed: in the Autocar :—‘‘ Small springs are fitted closely 
round the valve stem, tandemwise in mutual juxta- 
position, and are wound in opposite directions. One 
end of each spring is bent outwards so as to form a small 
radial arm. These projecting ends engage in oblique 
slots cut—one left hand and the other right hand—in 
the prolongation of the valve guide. According to the 
downward or upward motion of the valve, each of the 
small springs is either tightened or loosened round the 
stem—the one spring closing and gripping the stem while 
the other opens and releases it, and so on alternately— 
the outwardly bent ends meanwhile travelling up and 
down the slots. The effect of this is to impart, by a 
step-by-step movement, a periodic rotation of the valve, 
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The Proper Use of Sea Power. 


N Friday last a delegation from the German 
Navy, headed by Rear-Admiral Hugo von Meurer, 
arrived in the cruiser K6nigsberg at a rendezvous 
near Rosyth, and the same evening was received by 
Sir David Beatty on board his flagship, H.M.S. Queen 
Elizabeth. With Sir David was Admiral Sims, 
Commander-in-Chief of the United States naval 
forces in Europe. Naval history affords no parallel 
to the circumstances which led to this singular meet- 
ing, convened as it was to arrange the details of 
what amounts to the surrender of a whole “ fleet 
in being’’—a surrender which is even now in process 
of taking place, many submarines and a large number 
of important surface ships having been handed over 
during the past two days. It is not the British way to 
gloat overa prostrate foe, but we should be something 
more than human if we did not feel an immense 
pride in this spectacular demonstration of the com- 
pleteness of our victory. The magnitude of the 
British Navy’s triumph cannot be fully appreciated 
unless we bear in mind the pre-war record of Anglo- 
German naval competition. Inspired by an en- 
thusiasm worthy of a better cause, the German 
nation—for it is notorious that in naval policy the 
masses saw eve to eye with the classes—had built 
up with infinite labour and expense a fighting fleet 
which ranked only second to our own in all the 
material elements of power. We emphasise this 
concentration on the material elements, for sub- 
sequent events made it abundantly clear that the 
more important human factor was neglected, 
notwithstanding the lip service paid by German 
writers to the doctrine that “ men fight, not ships.” 
The ships of the German Navy were designed on 
the most modern principles, and probably were 
unsurpassed in technical efficiency. But they were 
manned by crews trained in the Prussian barrack- 
yard, with its cold suppression. of elementary liberty, 
of initiative, and of that genuine esprit de corps, 
which in this war, as in all our past wars, has enabled 
the British seaman to achieve the apparently 
impossible, and often enough to snatch victory from 
the very jaws of defeat. We shall not be guilty 
of hyperbole if we describe the German Navy as 
a soulless organisation. For the first year or two 
of the war its fighting spirit seems to have been 
good, but that, we doubt not. was largely due to 
the skilful manner in which the German authori- 
ties had fostered among their people both hatred 
and contempt for the British Navy. Thanks to 
official propaganda, it was commonly believed in 
Germany that British warships were of inferior 
design, their guns inaccurate, and their crews lacking 
in discipline and sobriety, and there is evidence 
that such delusions were shared even by German 
naval officers of high rank. But the campaign had 
not long been in progress before they found reason 
to modify this opinion, and as soon as it was realised 
that the modern British seaman was, in every respect, 
worthy of his great ancestors, the martial spirit of 
the German Navy began to evaporate. 

If any doubts had lingered as to the real issue 
of the Jutland engagement, they must have been 
dissipated by recent events. Less than a month 
ago, when Germany’s rulers could no longer conceal 
from themselves the hopelessness of the military 
and economic situation, they decided to stake every- 
thing on a last desperate throw. The High Sea 
Fleet was still practically intact, and the powerful 
squadrons were, to all appearances, ready for instant 
battle. Precisely what the German Command ex- 
pected to gain by ordering the fleet to put to 
sea we may never know. It can hardly have 
anticipated a victory, considering the overwhelming 
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strength of the opposing force, but it may have 
looked for a partial success which, on the one hand, 
would revive the drooping spirits of the German 
people and fortify them against the prospect of 
another war winter; and, on the other hand, might 
temporarily check for a time the movement of 
American troops to Europe. Be this as it may, 
the order to sail was issued, and the fleet was exhorted 
to fight to the last ship. “It is probable,” says , 
Vorwéris, “ that this would have cost 80,000 men’s 
lives. The result was the mutiny of the fleet.” 
When this last weapon broke in their hands, 
Germany’s leaders accepted the inevitable and 
forthwith sued for peace. It is significant that the 
armistice appeal was despatched to President Wilson 
on the day following the refusal of the High Sea 
Fleet to prepare for action. A more inglorious 
sequel to German maritime pretensions could not 
be imagined. This is, we believe, the first recorded 
instance of a great fleet having refused to leave 
harbour through sheer dread of the enemy. It is 
in striking contrast to the heroism of the Russian 
Baltic Fleet, which steamed almost round the world 
to meet a fate that every officer and man on board 
knew to be practically inevitable. But, having 
decided to play for safety, the German Navy has 
now to endure the necessarily humiliating con- 
sequences. It is required to hand over, undamaged, 
the majority of its effective ships, comprising ten 
battleships, six battle-cruisers, eight light cruisers, 
fifty destroyers, and all the submarines. The details 
of the surrender having been arranged last week, 
the act will probably be consummated before these 
lines appear. The remainder of the High Sea Fleet 
is to be demobilised, disarmed, and kept in port 
under Allied supervision. Its future fate will no 
doubt be determined at the Peace Conference, but 
we are justified in assuming that many years will 
elapse ere the German Navy is again in a position 
to menace the world’s peace. 

Of all the factors which contributed to the victory 
of the Allied cause, none played a more decisive 
part than the British Navy. In his eloquent tribute 
to the fleet, the King declares that “never in its 
history has the Royal Navy, with God’s help, done 
greater things for us, nor better sustained its old 
glorious traditions and the chivalry of the seas. 
With full and grateful hearts the peoples of the 
British Empire salute the White, the Red, and the 
Blue Ensigns, and those who have given their lives 
for the Flag.”” The Navy, indeed, has far exceeded 
the most sanguine expectations of those who knew 
what sea power, rightly employed, could accomplish. 
It has been the mainspring of our whole military 
effort, the medium which enabled us to concentrate 
the Empire’s man power in the decisive theatres of 
war, to nourish and sustain our Allies, and to break 
the enemy’s power of resistance by denying him 
access to foreign sources of supply. In whatever 
direction we look we find irrefutable evidence of 
the decisive operation of sea power. There are some 
who attribute Germany’s collapse to the defection 
of her confederates, to the crushing defeats of 
Bulgaria, Turkey, and Austria-Hungary which fol- 
lowed in swift succession. In each case it was sea 
power alone that made possible the accumulation 
of military strength which subdued the enemy. 
The Germans themselves complain that all their 
calculations were upset by the rapidity with which 
two million United States troops were landed in 
France. Even so, the British Navy is entitled to 
the chief credit, for it is well known that more than 
two-thirds of the American troops were transported 
in British ships under British naval protection. 
Finally, there is not the least doubt that the sudden 
breakdown of the German “will to war” was 
accelerated by the privations of the blockade, in 
the maintenance of which the British Navy has 
always borne the principal part. We lay stress on 
these admitted facts, not in any spirit of vainglory, 
but simply in order that the incomparable services 
of the Navy shall receive due recognition. We may 
say of it that, under Providence, it has upheld not 
only the freedom of the seas, but the freedom of 
the whole world. And its task has been incredibly 
arduous and difficult. To contain and immobilise 
the enemy’s surface warships was little more than 
child’s play in comparison with the problem of 
nullifying his submarines. Some day, it is to be 
hoped, we shall have the complete story of the anti- 
submarine campaign, and learn how this deadly 
menace was mastered by a combination of science 
and seamanship, to create which the keenest in- 
tellects in the Old World and the New were laid under 
contribution. We hope on a later occasion to deal 
more fully with the war record of the British Navy 
and the Allied Fleets. Meanwhile, we are gratified 
to note that the King’s message pays a well-deserved 
tribute to the officers and men of the Mercantile 
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Marine, without whose loyal co-operation the fighting 
Navy could never have “ carried on” to this trium- 
phant conclusion. 


Standard Railway Equipment. 


THE Advisory Council of the Ministry ot Re- 
construction has submitted a report on the Standard- 
isation of Railway Equipment, which may be found 
upon another page of this issue. Although it will 
be seized upon by the standardists as supporting 
their views, it cannot honestly be said that it has 
advanced matters beyond where they have been for 
the last fifteen years or more. The report steers 
cautiously round the question of the standardisation 
of types of locomotives and turns principally upon 
the standardisation of details. Here it is on safe 
ground, because there is no locomotive engineer in 
the land who does not believe in standards for parts, 
and who does not habitually use them. That there 
is at present great variety of such items is all to 
the honour of British engineers and is the inevitable 
outcome of a progressive policy. Men were searching 
for the best and a multiplication of designs has 
resulted. Where an unquestionable best—a com- 
promise of course—can be found then it is adopted, 
as, for example, in tire sections, but where it is not 
yet certain that the best has been reached then a 
very natural and proper desire to arrest the crystal- 
lisation of any existing designs obtains. 

The report quotes as an example of the ills of 
variety the existence of two types of air brakes on 
British railways. To us, whose consideration is 
technical progress, the case appears to be one that 
supports those who are opposed to rigid standard- 
isation. If one type of brake were adopted as a 
standard then improvements of it would be slow 
because of the lack of competition, and a new type 
of brake, better than that standardised, would never 
have a chance of adoption. The inconvenience, the 
expense. that is entailed by the necessity of fitting 
to some rolling stock two kinds of automatic brakes, 
is nothing in comparison with the freedom that 
liberty of design affords for the progress of in- 
vention. Even under the present conditions, when 
the Westinghouse and the Vacuum Brake have 
been universally adopted, it would be difficult 
indeed for a new and better kind to find adoption, 
but if an official standard brake were insisted upon 
it would, to all intents and purposes, be impossible 
to introduce a new type. With regard to locomotives, 
almost the same remarks might be made. It is, of 
course, easy to understand the desire of the Loco- 
motive Manufacturers Association to see standard 
engines adopted, but there is no reason at all why 
the great railway companies, which manufacture for 
themselves and no one else, should be constrained 
to follow standard designs, whilst there can be no 
question that the more freedom they enjoy the 
greater will be the rate of progress of the locomotive. 
It appears that the Locomotive Manufacturers 
Association is jealous of the work done in the railway 
shops and desires that more of it should be given 
to outside makers. We fail to understand why the 
railway companies, as long as they remain private 
firms, should not be at liberty to conduct their own 
affairs in their own way, and we are especially aston- 
ished that the Ministry of Reconstruction should 
regard it as its business to have “‘the costs of 
construction in the railway workshops thoroughly 
investigated by competent and independent audit.” 
May we ask if the Ministry proposes to apply the 
same inquisitorial methods to every other firm or 
company that happens to have the financial support 
of public shareholders ? Does it propose to investi- 
gate the work costs of every company that makes 
its own plant instead of purchasing in the market ? 
Thousands of works make tools and appliances for 
their own use: surely the railway companies have 
the right to do so too without being subject to 
official investigation “ by competent and independent 
audit.” It is reported that the railway companies 
have expressed their willingness to have their books 
examined : we are not surprised that they offer no 
objection, but we regret, nevertheless, that they did 
not oppose the movement on the grounds that it 
is an uncalled for interference with their liberty. 
On the question of the dead weight of rolling stock, 
a matter on which the report comments with some 
severity, we cannot do better than refer readers to 
Sir John Aspinall’s presidential address to the 
Institution of Civil Engineers two weeks ago. From 
it they will see that the railway companies are not 
responsible in so high a degree for the excessive tare 
weight of wagons as are traders. ‘The trader,” 
said Sir John, “ has grown so accustomed to ordering 
what he wants in very small parcels, and having 
them sent in the afternoon to a railway station 
with the expectation of seeing them delivered with 


the regularity of a postal letter at his place of business 
next morning, that he will not tender anything like 
a reasonable wagon load.” Hence the adoption 
of large wagons, like those used in America, is almost 
impossible. Our system of trading must be altered 
before the desired change can be made. The railway 
companies would certainly welcome the wagon with 
a low tare weight. It is worth recalling here that 
the companies have been the most active workers 
for the standardisation of wagon stock, and according 
to Sir John Aspinall, out of 700,000 privately owned 
wagons 517,000 arealreddy built tostandards. Sir John 
added, “‘ Speaking in a very general way, the stand- 
ardisation of parts of locomotives and carriages is 
a very small question compared with the importance 
of the standardisation of wagons in regard to their 
running: parts and ironwork, as the numbers to be 
dealt with are se large.” 

It is sincerely to he hoped that the evidence of 
the witnesses who appeared before this committee 
will be published. Several of them were railway men, 
and, as far as the railways are concerned, the opinions 
of those who operate our lines far outweigh the opinions 
of independent critics, who, only too often, support so- 
called reforms by one-sided or incomplete arguments. 
Sir John Aspinall was one of the witnesses, and we 
may take it with certainty that the evidence he gave 
is in sum and substance broadly the same as his 
remarks upon standardisation in the address from 
which we have already quoted and which were 
printed in our issue of November 8th. We need 
not repeat them here, but we may note that whilst 
they favoured—of course—the standardisation of parrs 
they deprecated the reckless standardisation of wholes. 
“In the world of mechanism,” said Sir John, “ there 
can be no finality, and we ought not to look forward 
to finality if we are to keep pace with other nations. 
The brightest ideas of many minds may easily be 
killed by over-standardisation.”’ 








OBITUARY. 


EDWIN HENRY MARPLES. 


AFTER a lengthy illness, Mr. Edwin Henry Marples, one 
of the principals of the Hibernia Steelworks, Sheffield, 
died at his home, Broomhall Park, on Monday, in 
his 84th year. His father, Mr. William Marples, 
founded the Hibernia Works, in Westfield-terrace, 
in the early part of last century,and was succeeded 
by his sons, in whose time the business has been 
very greatly developed and now has a wide repu- 
tation for its steel. As a manufacturer the late 
Mr. E. H. Marples was held in high esteem. He 
was also a senior director of Turner, Naylor and Co., 
Limited, engineers’ tool makers, Northern Tool 
Works, Sheffield. Up to 1889, when he retired, 
Mr. Marples took a keen interest in civic affairs, 
and entering the Council in 1878, was elected to the 
aldermanic bench five years later. 











SCIENCE AND THE FUTURE. 





EXCERPTS FROM MR. A. A. CAMPBELL SWINTON’S, 
CHAIRMAN’S ADDRESS TO THE ROYAL SOCIETY 
OF ARTS, NOVEMBER 20ru. 


Last year, in speaking to you of Science and its Func- 
tions, I endeavoured, by méans of a rapid sketch of its 
origins and its progress in the past, and ty some con- 
siderations of its scope and effects at the present, to show 
how important Science is, and how largely mankind is 
dependent upon it for our modern civilisation. This 
year I propose to advance a step farther, and perhaps 
with more daring than prudence, to consider some aspects 
of Science and the Future. together with what we may 
possibly expect, just in one or two directions, in the 
days that are still to come. 

* * * * 

Capital of the modern world does not consist of the 
concrete constructions of labour or of material things at 
all, but of scientific knowledge. That this is so we see 
clearly from the lessons of the past. For thousands of 
years the manual labourer has b2en at work, and untold 
have been the products of his toil. How many of these 
products, however, have come down to the present day ? 
Where are now the splendid constructions, the magni- 
ficent buildings, the costly and varied manufactures, 
of ancient Babylon, Fgypt, Greece and Rome? A 
few scattered fragments, of a purely antiquarian interest, 
but of no utilitarian value, are all that are left. The 
greater portion have entirely disappeared. But not so 
the products of the ancient mind. Toese to a large extent 
still endure. To reconstruct the material things now 
temporarily destroyed will take only a very small fraction 
of the labour that had to be expended, or of the centuries 
of time that had to pass, while, by slow degrees and arduous 
effort, man learnt how to bring all these things about. 
For the mere construction of the material paraphernalia 
of civilisation is in value as nothing to the knowledge 
of how to construct them. When, therefore, we compile 
estimates of the losses due to the war let us not forget 
that our greatest asset, the vast store of knowledge that 
Science has gathered together, for us the heirs of all the 
ages, is still intact. 

* * * * 
As time goes on all industries must tendt» become 





more intricate and elaborate, and more and more depen- 





dent for success, on the one hand upon the skilful manage. 
ment of the specially trained, and on the other upon the 
general mass of the workers intelligently and cheerfully 
submitting to the technical direction of minds more gifted 
than their own. This applies to the educated workers 
as well as to those who are uneducated. Luckily the 
need for scientific brains is at last becoming recognised 
by every class, even by the Labour Party, and we are not 
now likely to see, at any rate in any civilised country, 
a recurrence of the attitude of the revolutionists of 1794, 
who sent the great Lavoisier to the scaffold with the gib> 
that the Republic had*no need for chemists. The modern 
world has no room for antiquated and unscientific methods. 
But in arriving at the conditions that are desirable, 
manufacturers will require all the help they can get, and 
especially they should be able to look for assistance from 
the Government of the country. At the same time let 
us beware of Government control, which in the long run 
is almost sure to result in political interference, and 
consequent disaster. All experience goes to prove this, 
and not least the experience that has been gained during 
the past few years of war. Whatever may be possible 
under war conditions, in ordinary times the incentive 
of personal gain cannot be dispensed with, while it is 
idle to compare production, on the scale and under the 
conditions that have recently obtained in munitions 
factories, with what can be looked for under ordinary 
trade conditions, where the expenses of finding and keep 
ing markets—expenses that do not exist in the case of 
Government war contracts—have to bs met. Moreover, 
while opinion is unanimous in advocating the advantages 
to be gained by the State doing all it can to stimulate 
and encourage the application of Science to industry, 
it is only necessary to consult the manufacturers of the 
country, who have had experience during the past few 
years of Government control, to obtain equally con- 
vincing evidence of the petrifying and sterilising effect 
of the latter, and how it hampers and, indeed, tends to 
kill enterprise at every turn. Time does not avail here 
to analyse the reasons, but even the most experienced 
and capable of business men seem to become paralysed 
both as regards initiative and as regards getting things 
done, when once caught in the tentacles of the bureau- 
cratic machine. Hence, when one sees advocated in the 
Press, as has recently been the case, that certain key 
industries should be safeguarded by being placed under 
Government control, one can only hope that no such 
mischievous advice will ever be followed. By all means 
let there be Government assistance, but the less Govern- 
ment control the better. 

* * * * 

Signs are now not wanting that at length the claims of 
Science in education are beginning to be recognised. 
The lessons of the war and the visions of industrial com- 
petition, keener than ever, that are already presenting 
themselves, are having their effect. Just as at the present 
day it is difficult for us to understand how the dictates 
of classical authority some hundreds of years ago put a 
bar to scientific investigation, so in the future it will be 
considered almost incredible that up to the second decade 
of the twentieth century the learning of dead languages 
and the study of their dry bones was considered a better 
preparation for an active career than the pursuit of living 
science, with all its practical application and its insight 
into the wonderful world in which we live. For what I 
presume is intended to be the object of general modern 
education is first of ail to impart such a knowledge to 
the average boy as will fit him to be a good citizen, and 
secondly to give everyone, in whatsoever station of life 
he may be born, the opportunity of development ; in 
the early stages to the best extent of which he is capable, 
with proper chances and encouragéments for the future 
later on. should he give promise of exceptional ability 
in any direction. 

Tnere is one method of acquiring a scientific education 
to which, in my opinion, not nearly enough attention is 
paid. I refer to the private reading of technical books 
and of periodic scientific literature. Most of the large 
szientific libraries such as are possessed by the various 
engineering institutions and other scientific societies 
are only accessible to their members, who have to pay 
heavy subscriptions, and even then only during hours 
which to a large extent preclude their use by those who 
have to earn their livelihood, and have therefore little 
time but the evenings available for reading. Such 
libraries, moreover, only exist in London and in a few of 
the large towns. No doubt the war scarcity of persons 
suitable as attendants is in part responsible and makes any 
change at the present time very difficult, but I am con- 
vinced that whenever possible these libraries should be 
kept open in the evenings. Indeed, if necessary, it would 
be much more useful to keep them open till, say, ten 
o'clock at night even if this necessitated their not opening 
at all tillafter mid-day. 1 put this forward from the actual 
experience of students, memb=2rs of some of our leading 
engineering institutions, who ccmplain that their libraries 
are useless to them as they are only open at hours when 
they are perforce otherwise engaged. Iam sure that some 
improvement is possible, at any rate after the war, in 
this respect: but what I am anxious particularly to put 
forward is the desirability of the establishment of lending 
libraries from which all the latest scientific works could 
be obtained under suitable arrangements. It is im- 
possible also to exaggerate the utility of public or semi- 
public lectures on scientific and technical subjects in 
spreading knowledge in these subjects and stimulating 
curiosity. thought and also invention. The ultra erudite 
are sometimes rather inclined to sneer at such lectures as 
popular and superficial, but it is exactly by such popular 
lectures that general interest in Science can be aroused, 
rather than by the dryer and more strictly scientific 
dissertations that we expect at professional, scholastic 
and university institutions. . 

The importance of provoking an interest in scientific 
subjects is paramount, and once the interest is created 
those interested can follow matters up in particular 
spheres by special reading. What is wanted is to awaken 
a taste for scientific literature, after which the pursuit 
of the fairy tales of scientific discovery and invention will 
by many bs found much more fascinating than the literary 
rubbish upon which so large a majority of the population 


fritter away their time. 
* * * * 


One of the most interesting of modern inventions is 
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that of wireless telegraphy, and it is »lso one which ap- 
pears to = great scope for improvement and ex- 
tension. During the past five years the improvements 
made in wireless telegraphy, and also in wireless telephony, 
have been very important, but as yet it is not admissible 
to discuss them ; besides, my subject is rather the future 
than the past. One matter, however, is within public 
knowledge, and that is the increased and still increasing 
amount of news that we get in the papers that appears 
under the heading of ‘‘ Per Wireless Press.”” In London 
tape and column-printing telegraph instruments operated 
by wire, that record sporting, parliamentary and geneial 
news, have long been familiar objects in clubs and hotels, 
and have become a portion of our daily life. Now there 
is no reason at all why similar printing inetruments, 
which he who runs can read, should not be operated by 
wireless means, not only in London and other large cities, 
but throughout the country, or even throughout the world. 
For the distribution of news to the Press nothing could be 
better or more economical, while there is no reason why 
clubs, hotels and private houses everywhere should not 
also be thus supplied with the latest intelligence. For in 
wireless telegraphy it costs no more to send signals to 
a thousand receiving stations than to a single one, and there 
is practically no limit to the number of the stations that 
can simultaneously receive signals from a single trans- 


mitting station. 
* * * 


Great things are at present being foretold as to the mar- 
vels that we are to see in the way of the electric distribu- 
tion of energy throughout the whole country from a small 
number of giant generating stations. The hope is held 
out that electric energy is thus to be so cheap that it will 
supersede every other kind of energy, not only for driving 
our mills, our machinery and our railway trains, but also 
universally for cooking, heating and other domestic 
purposes. Great improvement over our present parochial 
methods—according to which Parliament, in its wisdom, 
has divided up the country into an enormous number of 
absurdly smal} municipal electrical areas, which are 
far too limited in consumption for any reasonable economy 
to be obtained—is no doubt possible, but let us not be 
too sanguine. Some of the highest and most experienced 
authorities are of the opinion that the limits of econo- 
mical generation and distribution are already being 
reached, and that when we get above tens of thousands 
of horse-power, the step to hundreds of thousands does 
not effect more than a small percentage of saving, either 
in first cost or in cost of working. There is also the 
question of material for the distribution conductors. 
Excepting silver, which of course is out of the question 
pure copper, which is :]lmost as good as silver, is the 
best electrical conductor we know of, and the amount of 
copper in the world is of course limited. No doubt by 
raising the electrical pressure, the amount of energy con- 
veyed through a given conductor with a given loss can 
be largely increased. But again there are limits to the 
endurance of insulating materials that can be obtained 
at a reasonable cost. But no one knows what improve- 
ment is yet to be obtained in the conductivity of metals 
by further purification, and especially by freeing them 
entirely from occluded gases. Electrolytic copper, which 
is specially pure, has already a conductivity measurably 
in excess of what was obtainable by the older methods 
of refining, while it has been found that in the case of 
palladium the extraction of the occluded hydrogen 
materially improves the conductivity. Possibly similar 
treatment might lead to important results with other 
metals. The subject is still largely unexplored, but if 
any practical method could be devised for diminishing the 
resistance of conductors, it would be a most important 
matter, as the enormous amount of copper at present 
required for any very large and widespread scheme of 
electrical distribution presents a very real difficulty. 

It would also be rash to deny too absolutely the possi- 
bility of the wireless transmission of electric energy in 
bulk. The fact that enormous quantities of energy 
come to us in this way from the sun, with‘a transmission 
density that near the sun's surface is immense, shows 
what the ether is capable of doing. The production of 
plane waves would help the solution of the problem, 
but there is the difficulty of so concentrating and directing 
the waves that they may all be received on a limited area. 
Perhaps, however, it may be found that though electro- 
magnetic waves cannot be driven to go exactly and 
only where is wished, they can possibly be led there. 
It is a problem at present beyond our ken, but so many 
marvels come to pass that one can never be sure of what 
may be brought about, provided always that no natural 
law stands in-the way. 

The economical generation of electricity from coal is, 
however, not merely a question of the scale upon which 
the operation is conducted, important up to a point though 
that condition is. In additicn to its heat or energy 
giving properties, coal contains a number of constituents 
of great value. Up till now it has not been found eco- 
nomical to apply by-product recovery to electrical genera- 
ting stations except in rare instances, but with larger 
stations and ample capital, and more especially with 
coal at increased prices, it is to be hoped that something 
in this direction may be found practicable on an economic 
basis, while it is even possible that it may be found neces- 
sary for the State to declare such preservation of the 
by-products imperative and make it compulsory. 

* * * * 


Economy in the consumption of coal is a matter of 
great importance, especially in this country, where so 
much depends upon its use, and it is with this view that 
the present proposed large schemes for the economical 
generation and distribution of electric power have been 
put forward. Unfortunately nothing better than the 
heat engine, which includes all those engines that are 
operated by steam, gas and ‘oil, bounded as its efficiency 
is by the laws of thermo-dynamics, has hitherto been 
discovered to turn our coal and oil into mechanical work. 
Other methods which are not so bounded, and in which 
nearly a cent. per cent. transformation could possibly 
be obtained, are theoretically conceivable, but do not 
materialise. Methods on the principle of Groves’ gas 


battery, which gives electric energy directly from the 
oxidation of hydrogen, and others in which solid carbon 
is used as the oxidised element in a primary electric 
battery, were at one time considered hopetul, but have 





accomplished nothing ; while some years ago considerable 
stir was made by a primary battery, invented by Dr. 
Borchers, of Aachen, which was supposed to derive its 
energy from the oxidation of carbonic oxide to carbonic 
acid, but which, like some other German projects, proved 
unsound both in theory and in practice. Then there are 
quite other methods of converting heat into work, as, 
for instance, our old friend the thermopile. This latter 
has, of course, proved up to now a most ineffective ap- 
pliance, and some years ago Lord Rayleigh showed that 
with the materials then used, but only in the special case 
of their use, it was of necessity inefficient... Has anyone, 
however, of late years investigated the thermo-electric 
properties of all the new metals that the electric furnace, 
and other novel metallurgical processes, have recently 
provided, and of the alloys that these will make, and 
does anyone know how thermo-junctions, made cf these 
or of the older materials, whose properties we are ac- 
quainted with at ordinary temperatures, would behave 
at temperatures so low that, as we have seen from the 
work of Onnes, all electrical resistance virtually disappears? 
All that can be said is that here are problems for the 
physicist and chemist which have great possibilities, 
if only they are investigated and solved whilst there is 
still plenty of coal left to be utilised. Seeing that the 
steam engine itself is not much more than a century old, 
and most of our electric knowledge is much younger. 
we need not perhaps despair even of this. 
* * * * 


When the coal is exhausted it would seem that in the 
main resource will have to be had to the enormous flood 
of solar radiant energy that is continually falling on the 
earth, and the problem is how this can best be utilised. 
The most obvious method is of course to grow plants, 
stimulating them in every way that Science can devise, 
and cultivating especially those which grow most rapidly 
and are specially suitable for the production of fuel. 
Such fuel need not, however, take the crude form of 
mere firewood, but more likely it will be best to cultivate 
plants that store the solar energy in the form of starch 
and sugar which can be converted with alcohol. as is 
already being done on some scale in order to supplement 
petrol for motive purposes. 

As, however, vegetation is an exceedingly inefficient 
accumulator for the storage of solar energy, and as there 
is the further inefficiency of the heat engine to be taken 
into account before mechanical power can be realised, 
there arises the question whether Science cannot devise 
some more efficient and different method of converting 
solar radiation into work, leaving altogether on one side 
the organic world and the means that plant life affords. 
Solar engines, in which the heat of the sun's concentrated 
rays in tropical climates is employed to boil water or 
other more volatile liquids, and thus operate steam en- 
gines, are by no means new, but owing to their considerable 
first cost per horse-power, and their great cost of upkeep, 
have never so far proved commercially practicable, 
even where coal is exceedingly dear. They also suffer 
in an extreme degree from the limitations of all heat 
engines, inasmuch as they cannot take proper advantage 
of the extremely high temperature of the sun, but have 
to work at a much lower temperature, which implies 
degradation of the energy and loss. But happily solar 
heat engines do not exhaust the possibuities of the case ; 
the direct transformation of radiant energy into chemical, 
or even into electrical energy, is by no means impossible. 
Becquerel, in France, showed some fifty years ago how 


radiant energy could be transformed into electrical energy, 


and Minchin, in England, and others have also done the 
same by different methods. There do not appear to be 
any theoretical objections to success, nor to much higher 
efficiencies being obtained in this way than by organic 
means. No doubt the laws of thermo-dynamics apply 
to all photo-chemical action, but as the temperature of 
solar radiation is so very great this is of no large im- 
portance. Here then in photo-chemistry, perhaps in 
photo-electric chemistry, we have probably the most 
important problem that the Science of the future has got 
to solve. 








BLAST-PURNACE SLAG AS AN AGGREGATE 
FOR CONCRETE SHIPS. 


In a recent issue of our contemporary, the Jron Agr, of 
New York, Captain C. C. Myers, Ordnance Department, 
formerly professor of industrial engineering at the Univer- 
sity of Cincinnati, contributes an interesting and important 
article on the use of blast-furnace slag in the composition 
of concrete, with special reference to the use of such 
material in the construction of ships. The article is here 
reprinted practically. in full. 


COMPRESSIVE STRENGTH. 


Compressive strength tests of slag concrete and crushed 
stone concrete were made of 1:2:4 mixtures. At the 
end of six months the slag concrete, on the average of 
three breaks, had a strength of 3520 1b. per square inch, 
compared to 2910]b. for the crushed stone concrete. 
These results indicate 21.3 per cent. greater strength for 
the slag concrete. At the end of a year the slag concrete 
had increased in strength until it was 27 per cent. stronger 
than the crushed stone concrete. 

The slag specimen failed under compression in a long, 
clean fracture—the two main portions remaining sound 
with only minor cracks. The broken material has a ring 
when tapped with a hammer. The section shows a 
fractured surface with practically all the coarse aggregate 
broken through, hardly a piece having pulled away from 
the mortar. In contrast with this the specimens of pebble 
concrete and crushed stone concrete show an entirely 
different failure. The portions of the original cylinders 
remaining intact are badly cracked and may be readily 
pulled apart. The broken surfaces show a large propor- 
tion of pebbles which have pulled away from the mortar. 
This is also very apparent in the crushed stone cylinder. 

Arguing-from the results of these tests, it would seem 
that any load great enough to cause major cracks to 
develop in a structure would damage slag concrete less 
than it would crushed stone concrete. For instance, 
a reinforced crushed stone concrete structure which has 
been loaded to a point developing major cracks is full of 
minor cracks, making the whole mass of little value as a 





monolithic unit. In fact, the concrete would tend to fall 
away from the reinforcing steel if the structure were sub- 
jected to impact or to a reversal of the stresses. How- 
ever, in a reinforced slag concrete structure which has 
been similarly loaded to develop major cracks, practically 
no minor cracks causing a failure of bond exist. The 
concrete, apart from the major cracks, is sound, and a 
reversal of the stresses or the subjection of the structure 
to impact would not result in collapse. 


LIGHTNESS. 

Slag and bank sand concrete weighs 124 lb. per cubic 
foot. Crushed stone and sand concrete weighs 
150 lb. per cubic foot. This means that the slag con- 
crete is 17}? per cent. lighter than the stone concrete. If 
two boxes each 12in. square, and 84in. deep by }in. thick, 
were made of these respective concretes and placed in 
water, they would float at different elevations. The box 
made of slag concrete would weigh 18.4 lb., and would 
draw 3}in. of water, and the box made of crushed stone 
would weigh 22lb. and draw 4.2in. of water. While 
this comparison would not hold exactly in considering 
the buoyancy of the hull of a ship made of concrete, the 
difference of 17} per cent. in the unit weights of these 
two concretes would make a noticeable difference in the 
draught of a vessel and in its ability to resist the shock 
of heavy seas. 

Bonn STRENGTH. 

The bond strength of two 1: 2:4 concretes under test 
indicated that at the end of two months the bond between 
steel and the crushed stone concrete was 505 Ib. per square 
inch, and in the case of the slag concrete 610 lb. per square 
inch, or 20 per cent. greater. This difference held nearly 
constant for a sixteen months’ observation period. At 
the end of six months, for example, the bond stress was 
635 Ib. and 760 Ib. for the stone and slag concretes respec- 
tively. 

A high bond strength makes a structure less liable to 
failure. In the case of a concrete hull which is subjected 
to a maximum variety of stresses, it would increase the 
factor of safety and very materially lower the liability 
to serious tension cracks, resulting in leaks and in the 
exposure of the reinforcing stee] to corrosion. 


RESISTANCE TO ImpPActT. 

The resistance to impact or ability to absorb shocks 
or blows is an important factor which must be met by 
the materia] used in the construction of a hull of a con- 
crete vessel. It was noticed that slag was a tougher or 
more elastic materia] than the other concretes under 
investigation, and it was therefore decided to measure 
this resistance to impact on an impact machine. Four 
5in. by 5in. blocks of concrete, sixteen months old, were 
tested in the impact machine. This machine delivered 
a blow equal to a 25lb. weight falling 15in. The load 
was concentrated on a lin. diameter striking point. The 
pebble concrete withstood six blows, the crushed stone 
concrete seven blows, and the slag and bank sand con- 
crete ten blows. The difference in the bond between the 
mortar and the large aggregate which was mentioned 
under compressive strength is very apparent here, and 
seems to offer a reason for the much higher results secured 
in working with the slag concrete. 

These impact tests on blocks are a measure of the resist- 
ing ability of a material to withstand blows and absorb 
vibration. It is not sufficient to know how much dead 
load a material will stand if it is to be subjected to a variety 
of stresses. Cast iron is an ideal material to take compres- 
sion, but it ranks very low in bridge construction. There- 
fore, the concrete which withstands shock as well as high 
compressive loads is a better material to use in construc- 
tion of a concrete ship hull than one which does not meet 
these conditions. 

From the results obtained from the impact tests on 
blocks it was expected that beams made of slag concrete 
would be superior to crushed stone concrete beams in the 
matter of resisting shock. Two beams were thus tested 
by impact. The blows delivered were of increasing inten- 
sity. The slag specimen absorbed twelve blows before 
failure, as against eight blows taken by the crushed stone 
concrete beam. It should be noted that the slag beam not 
only withstood four more blows, but also that these extra 
blows were all harder than the last blow delivered to the 
crushed stone concrete beam. . 

In addition to the important characteristics already 
outlined, slag concrete proved superior fo other concretes 
in tepansverse beam tests. Three concrete beams with 
reinforcing were made for the purpose of bringing out the 
relative resistance of concrete to load. These beams 
were a 1 : 2: 4 mix, being made of crushed stone, pebbles, 
and slag respectively, as the coarse aggregate, and washed 
bank sand as the fine aggregate. They were tested in 
twenty-eight days. The beam made of crushed stone 
and bank sand failed at 25001b., and the first crack 
appeared at 17501b. The beam made of pebbles and 
bank sand failed at 2200 lb., and the first crack appeared 
at 1000lb. The beam of slag and bank sand stood 
2500 Ib., with no signs of failure except small tension 
cracks, and the beam at the conclusion of the test was 
sound, ringing when tapped with a hammer. 

The behaviour of a mortar when subjected to tension 
is considered a good measure of the value of the sand and 
cement when used in concrete. Slag sand, bank sand, 
and standard Ottawa sand mortar were subjected to 
tension tests over a six months’ period. Slag mortar 
compared favourably with washed bank sand mortar of 
high quality. . 

CoNCLUSION. 

In conclusion, these tests indicate that, in comparison 
with crushed stone concrete, slag concrete: (a) has 
27 per cent. greater compressive strength; (6) weighs 
173 per cent. less; (c) has 20 per cent. higher bond 
strength ; and (d) has 40 per cent. higher resistance to 
impact. 

These results are only a few of the many interesting 
comparisons which have been made between the available 
concrete aggregates, and it is fully appreciated that these 
facts, important as they are, touch only at a few points 
the problem of concrete ship construction. If the infor- 
mation and data given will be discussed, and other investi- 
gators induced to publish their results, a large amount 
of valuable information may be collected which may aid 
materially in successfully standardising the design, con- 
struction and material used in concrete ship building. 
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THE OCCLUSION OF GASES BY METALS. 





Str Rosert Haprietp, F.R.S., presided at the annual 
meeting of the Faraday Society on Tuesday, November 
12th, when a general discussion took place on the subject 
of the “‘ Occlusion of Gases by Metals.” The symposium 
of papers presented and the discussion upon ‘them was 
well in keeping with the previous records of the Faraday 
Society, which has made the ‘ General Discussion” a 
feature of scientific meetings peculiarly its own. The 
Publication Committee had succeeded in obtaining no 
fewer than fourteen contributors of papers. 

In opening the discussion, Sir Robert Hadfield delivered 

“‘ Foreword on the Great War,” in which he paid tribute 
to the work which has been accomplished by the Allies. 
The war had been largely one of the metallurgist, the 
engineer and the chemist, but to the enemy had been 
left the réle of prostituting knowledge to the basest of 
uses, and this had been publicly and unblushingly 
acknowledged by them. No matter how clever might 
have been their inhuman ideas with regard to the intro- 
duction and development of poison gas, petrol flame- 
throwers, long range guns, submarines, airships and 
aeroplanes of high efficiency used for the purpose of 
attacking non-combatants, in times to come the enemy’s 
men of science, when they looked back, would certainly 
find everything to be ashamed of and nothing of which 
they could be proud. On the other hand, the scientific 
and technical man on the Allies’ side had not only clean 
hands but a clean mind. 

In regard to the occlusion of gases, Sir Robert said 
that probably the first scientific contribution on the 
subject was made in 1867, by Professor Thomas Graham, 
F.R.S., the distinguished Scotch chemist, the first presi- 
dent of the Chemical Society and eventually Master 
of the Mint. The late Sir Henry Bessemer, with his 
usual quickness of observation, was one of the first, at 
an even earlier date, to notice the practical importance 
of this subject with regard to ferrous metallurgy. After 
giving an admirable summary of the early workers 
and of the present views of various metallurgical 
experts, Sir Robert recalled that at a recent meet- 
ing of the Iron and Steel Institute he had suggested 
that the question of the production of steel free from 
oceluded gases, segregation, piping, and other defects 
ought to be studied by a special committee, and that the 
Advisory Council for Scientific and Industrial Research 
would probably be willing, if properly approached, to 
place a sufficient sum of money at the disposal of such 
a committee which would amply defray all the expenses 
of the investigation. Since then he had received an 
important communication from the head of one of our 
Government Departments strongly urging that his 
suggestion should be carried out. In view of the scarcity 
of iron and steel in all countries, brought about by the 
enormous war and other demands, it behoved us to take 
every possible care and economise to the utmost degree 
our supplies of iron. If, as Sir John Aspinall had sug- 
gested in his presidential address to the Institution of 
Civil Engineers a few days ago, steel instead of wood 
was used for railway sleepers, an additional output of 
300,000 tons per annum would be called for. Where 
was that great .weight to come from, having regard to 
the heavy demands for shipping, repairs and renewals 
after the war? In view of such a question as this, the 
desirability of studying economy in the use of steel was 
manifest. 

_Mr. Cosmo Johns read a paper on ‘‘ The Properties 
of Metals as Affected by their Occluded Gases,” and after 
@ brief review of the known facts and reasonable inferences 
he came to the following conclusions :—({1) Under the 
term ‘occlusion of gases in metals” there have been 
included such widely differing phenomena as solution, 
the formation of definite compounds which may dis- 
sociate when the conditions are changed, and gaseous 
products formed as the result of reactions between non- 
gaseous substances in solution in the liquid metal which 
had undergone changes in concentration, and thus were 
no longer in equilibrium, during the consolidation of 
the metallic mass. (2) The gaseous constituents of the 
metals used for constructional purposes affect their 
properties more profoundly than is generally admitted. 
(3) As all the metals used for industrial purposes contain 
gases as constituents, and as all the more complete in- 
vestigations of the common metals have been made on 
specimens containing gases, it follows that we have no 
knowledge of the properties which the pure metals or 
alloys would possess if they could be produced, and such 
data as are available can only refer to metals or their 
alloys with an unknown quantity of gases as important 
constituents. 

Dr. W. Rosenhain said it had been shown that the 
solubility of gases in certain metals increased with rising 
temperature, and looked at in the light of the kinetic 
theory the interpretation of that was that it could only 
occur with the formation of compounds which were more 
stable at higher temperatures. That was difficult to 
understand, and as it was fundamental to the matter 
further investigation was necessary. From the physical 
point of view the increase of solubility with increasing 
temperature was a startling phenomenon and could not 
be accepted as a matter of course. As to the cause of 
brittleness mentioned by Dr. Porter, he had evidence 
in his possession which.supported strongly the view that 
there was a time effect in the strength of metals, and that 
time effect might be materially altered by cither chemical 
substances or by phy <ical treatment, wnich affected the 
nature of the inter-crystalline cement whatever it might 
be. He thought the effect of gases had to be looked for. 
not so much in any embrittling of the crystalline material 
as in some change in the reduction either of the strength 
or viscosity of the substance which cements the crystals 
together. 

The President called attention to two ingots which he 
exhibited. They weighed 41} lb. each, and whereas one 
had no aluminium added to it the other had .2 of alum- 
inium. The result was that there was a difference of 
4in. or 5in. in the length owing to the fact that one was 
full of hone ycombs and the other was not. He had also 


some specimens of nickel with which he had demonstrated 
that if they were heated rather quickly in an ordinary 
fire they remained beautifully tough, whereas, if they 
were heated in a flame, with sulphur, they became so 





brittle that they could easily be broken in the hand, 
showing the effect of certain gases permeating the 
structure. 

Dr. T. Baker, in a paper entitled ‘‘ Gases Occluded in 
Steel,’’ described some experiments which he carried out 
a few years ago to discover what relation, if any, exists 
between the temperature of the evolution of the gas and 
the critical points of the steel. The results were collected 
in a series of tables. With hard steels it was found that 
the hydrogen reached a maximun rate of evolution at 
600 deg., and below this temperature constituted the 
greater part of the gas given off. Carbon monoxide was 
slowly evolved from the beginning of the experiment and 
reached its maximum rate of evolution at 688 deg. With 
soft steel hydrogen again formed the greater portion of 
the gases, at temperatures up to 660 deg., and presented 
maximum rate of evolution at 609 deg. It, however, 
differed from the hard steel in that it had a further maxi- 
mum at 786 deg., a temperature at which the carbon 
monoxide also reached its maximum rate of evolution. 
Whether these gases were themselves evolved from the 
steel or were formed by interaction between those actually 
evolved was a problem that still demanded solution. 

Dr. W. H. Hatfield, referring to Mr. Cosmo Johns’ 
conclusion that little was known of the effect of gases, 
said that if they turned to the records of investigations 
carried out on the Continent and in America a volume of 
evidence would be obtained concerning the actual amounts 
of gases which were present in steel. In the case of steel 
they were dealing with occluded gases of which they 
were fully aware. The fact was, that in steel and in 
every other metal where the amount of the element had 
to be estimated, an exaggerated idea was obtained of 
the amount which was present. In steel, .003 or .005 
per cent. of hydrogen would give quite a considerable 
volume of material for analysis, and that was a fact which 
should be borne in mind. With reference to the blown 
specimens of steel which Sir Robert had shown, he had 
found that a percentage of silicon, manganese, or alumin- 
ium had a great influence on the retention of gases in 
steel on freezing. He looked upon these elements as 
assisting in the retention of gases rather than as preventing 
their occlusion. He remembered one case in which some 
50 ingots were poured. The first few were perfectly 
free from blow-holes, whilst the last were badly blown, 
the intermediate ingots being half-way between. That 
fact was explained by the actual casting temperature 
of the steel. 

Dr. Andrew McCance read a paper on “ Balanced 
Reactions in Steel Manufacture.” The author pointed 
out that there was no satisfactory theory of the reactions 
which took place in the open-hearth furnace during: the 
manufacture of steel. A general view presented several 
groups of facts which had not yet been connected, one 
with the other, in logical sequence. The paper gave a 
rough outline of these facts, considered from the stand- 
point of physical chemistry and of well-established 
theoretical principles, and the connection which exists 
between the final quality of the solid steel and the ante- 
cedent conditions during manufacture was traced with 
special reference to the contained gases. Though the 
author dealt mainly with the open-hearth process, much 
of what he put forward is applicable to other processes 
of steel manufacture where the general conditions are 
similar in principle though different in detail. 

Sir Charles Parsons referred to his work in connection 
with the manufacture of diamonds and the effect of 
occluded gases in connection therewith. 

Dr. W. H. Hatfield called attention to the statement 
in Dr. McCance’s paper that “it is unlikely that hydrogen 
is ever the cause of blow-hole formation in steel.’’ Dr. 
Arnold, of Sheffield, in the early nineties analysed the 
gas from the blow-holes and found that 75 per cent. of 
it was hydrogen. That analysis has since been confirmed 
by Dr. Stead. 

Sir Thomas Rose, Dr. E. H. Armstrong, Prof. Boys, 
and one or two others took part in the discussion, prin- 
cipally on the question of the effect of occluded gases 
in silver. 

Mr. C. R. Darling said recent investigation had shown 
that the question of the absorption of gases had a great 
deal to do with electric welding. In America there was 
an electric welding research committee, which consisted 
of 80 members, and there had recently been formed in 
this country a similar committee, which, however, had 
not yet got to work. The effect of oecluded gases upon 
welding was shown by some work of the American com- 
mittee. If two plates with bevelled edges were connected 
to the positive terminal of a dynamo, with an iron rod, 
which had been pickled in acid as the negative, a defective 
weld was obtained which it was difficult for the welder 
to make mechanically strong. If, on the other hand, 
the rod was immersed in alkali, a very sound weld was 
obtained. Whatever the property imparted by pickling 
the rod, it seemed to pass through the arc and affect the 
weld. 

The President, referring to a diagram which he exhibited 
of a cylinder used in Indian cotton mills, said the manu- 
facture of these cylinders nearly drove his father into 
bankruptcy. They were made in Manchester and were 
apparently sound, but when they were sent to India and 
put to work they could not keep any pressure of air in 
them, and eight or ten of them came to grief. His father had 
no laboratory to help him, but later investigation of these 
hydraulic cylinders showed that they were made of high 
carbon crucible steel, and the carbon was precipitated 
in the form of graphite, which amounted to .3 or .4 
per cent. out of the original one per cent. of carbon. 
Consequently they would not stand the high pressure 
which was put upon them, although they appeared per- 
fectly sound castings. That fact demonstrated the 
tremendous difficulties appertaining to steel manufacture 
in the early days. Here was a structure perfectly free 
from gases, but permeated with graphitic carbon which 
gave such a structure that it would not stand the pressure. 

Dr. Hatfield, referring to cast iron, said that the high 
percentage silicon normally present in cast iron took care 
of the gases. In his works experience he did not remember 
seeing any cast iron containing blow-holes due to occluded 
gases if the silicon content was over .3 or .4 per cent., 
and it was always over that. 

Other speakers took part in the discussion, and the 
proceedings, when published, will contain much additional 
matter which was not presented to the meeting. 





NAVAL NOTES. 





The Surrendered German Ships. 


AccorpInG to Clause XXIII. of the Armistice, 
Germany is required to deliver up, for disarmament 
and internment in neutral or allied ports, the following 
vessels of war: six battle-cruisers, ten battleships, eight 
light cruisers, including two minelayers, and fifty des- 
troyers of the most modern types, in addition to all her 
submarines, including the submersible cruisers and 
minelayers. In a Berlin message of the 16th inst. most 
of the vessels selected by the Allies were named, but 
the list is incomplete in that only five battle-cruisers 
are designated, instead of six* ; and only six light cruisers, 
instead of the eight stipulated. Nothing was said in the 
message about the fifty destroyers, but it is to be pre- 
sumed that the exact fulfilment of the naval conditions 
will be insisted on by the Allies. From the list of names 
published in Berlin, it is clear that the vessels to be taken 
over represent the newest and most powerful units of the 
German Fleet. There is some doubt as to the identity 
of the Kronprinz Wilhelm, no ship of this name having 
previously been heard of. It may be, however, that she 
is identical with the Kronprinz, belonging to the “‘ Koenig ” 
class ; on the other hand, she may be a sister of the Bayern. 
But for the sake of clearness she is included in the 
“Koenig” class in the subjoined notes. The terms 
of the surrender required the ships to bo brought to an 
appointed rendezvous, manned by reduced crews and 
without ammunition. Forty of the submarines were 
handed over on Wednesday and Thursday last, and many 
© the larger vessels on Thursday. ‘The principal dimen- 
sions and other details of the vessels are as follows : 


BATTLESHIPS. 


Bayern.—Laid down by Schichau, at Danzig, in Feb- 
ruary, 1914, completed for sea in 1916. Length 627ft., 
beam 99}ft., draught 28}{t., normal displacement 28,000 
tons (full load, about 31,500 tons). Machinery: four 
sets ‘‘ Marine type”’ geared turbines, 16 Schulz-Thorny- 
croft boilers. Designed speed 20.5 knots. Normal 
coal supply 1000 tons, maximum 4800 tons. Armament : 
eight l5in. guns (45 or 50-calibre model), in four cen- 
tre-line turrets, two forward and two aft ; sixteen 5.9in. 
Q.F. in battery and casemates; sixteen 3.4in. Q.F., 
including four on anti-aircraft mounts; five submerged 
torpedo tubes. Armour: I5in. on main belt and heavy 
guns, 18in. conning tower, much internal protection. 
Complement, 1150. Estimated cost, £2,800,000. Bayern 
was authorised in the 1913 programme as Ersatz Worth. 
A second unit of the same class was laid down simul- 
taneously, and a third in the summer of 1914, both vessels 
appearing in contemporary text-books as Baden and 
Sachsen. Their omission from the surrender list suggests 
that they are either incomplete or sunk. 

Koenig, Grosser Kurfiirst, Markgraf, Kronprinz.—Laid 
down 1911-1912, completed 1914-1915. Length 573ft., 
beam 96fft., draught 27}{t., normal displacement 25,800 
tons (full load, nearly 28,000 tons). Machinery: three 
sets geared turbines, driving three screws ; fifteen Schulz- 
Thornycroft boilers. Designed horse - power 28,000, 
for 20.5 knots. Coal supply, normal 1000 tons, maxi- 
mum 3550 tons, plus 600 tons oil. Armament: ten 12in. 
50-calibre guns in five centre-line turrets ; fourteen 5.9in. 
Q.F. in battery, twelve 3.4in. Q.F., five torpedo tubes. 
Armour: l4in. on water-line and turrets, total weight 
of armour 6500 tons. Complement, 1130. Estimated 
eost, £2,550,000. 

Kaiser, Friedrich der Grosse, Kaiserin, Prinzregent 
Luitpold. Kénig Alberi—Laid down 1909-1910, completed 
1912-1913. Length 564ft., beam 95ft., draught 27}ft., 
normal displacement 24,700 tons. Machinery: three 
sets of turbines—Parsons, A.E.G. or Schichau—driving 
three screws; * 14-16 Schulz-Thornycroft boilers. De- 
signed horse-power 28,000 for 20.5 knots. On full power 
trial Kaiser worked up to 45,100 horse-power and 23.46 
knots, and all the others considerably exceeded contract 

Coal supply, normal 1000 tons, maximum 3600 
tons. Armament: ten 12in. 50-calibre guns in five turrets 
—three on centre-line, two en echelon; fourteen 5. 9in. 
Q.F. in battery ; twelve 3.4in. Q.F. ; five torpedo tubes. 
Armour : 14in. on water-line, turrets, and conning-tower ; 
total weight of armour, 6000 tons. Complement, 1080 
to 1130. Average cost £2,400,000. : 


BATTLE CRUISERS. 


Hindenburg.—Laid down at Wilhelmshaven in 1913 
as Ersatz Hertha, completed 1916. Few authentic details 
of this ship are known, and the following particulars 
are only approximate: length 698ft., beam 95}ft., dis- 
placement 28,000 tons. Machinery: four sets of tur- 
bines, nominal horse-power 70,600. Actual figure much 
higher, and maximum speed about 28.5 knots. Very 
large fuel supply, the ship being credited with a cruising 
radius of 12,000 miles. Armament uncertain, but con- 
sists of either cight 12in. or eight 15in. B.L., with twelve 
5.9in. Q.F. ; many smaller guns, and five torpedo tubes. 
A feature of this ship, in common with all German battle- 
cruisers, is the very robust protection. All vital parts are 
protected by armour of thickness equal to that of many 
battleships, and to secure the greatest possible immunity 
from shell fire, the great gun power and high speed, which 
are the dominant characteristics of British ships in this 
category, have been largely sacrificed in the German type. 
The Hindenburg appears to be a slightly heavier edition 
of the Derfflinger. Two later ships are believed to have 
been begun—viz., Graf von Spee and Mackensen, and 
the launch of the first- named, on September 16th, 1917, 
was announced at the time in the German Press. 

Derfflinger.—Laid down by Blohm and Voss, at Ham- 
burg, March, 1912, completed in July, 1914. Length 689ft., 
beam 95ft.,'draught 27}ft., normal displacement 26,600 tons 
(full load nearly 30,000 tons). Machinery: four sets of 
geared turbines, driving four screws; eighteen Schulz- 
Thornycroft boilers. Nominal horse-power 63,000 for 
26.5 knots. Coal supply, normal 1000 tons, maximum 
4700 tons, including oil. Armament: eight 12in. 50- 





* Possibly the Goeben—which has already come under the control 
of the Allies—is include1, though she is nominally a unit of the Turkish 
Navy. 
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calibre B.L. in four centre-line turrets, twelve 5.9in. 
Q.F. in upper-deck battery, twelve 3.4in. and several 
smaller guns, four torpedo tubes. The armour on the 
belt is 12in., on the turrets llin., and the protective 
decks have an aggregate thickness of Jin. Total cost, 
about £2,800,000. Complement 1125 

Seydlitz.—Laid down by Blohm and Voss at Hamburg 
in February, 1911, completed May, 1913. Length 656ft., 
beam 93ift., draught 26ft., normal displacement 25,000 
tons (full load 28,300 tons). Machinery: Parsons tur- 
bines, three screws; 27 Schulz-Thornycroft boilers. De- 
signed horse-power 63,000 for 26.5 knots. On trial 
for one hour she developed 89,738 horse-power and a 
maximum of 28.13 knots, with picked stokers, high- 
grade coal, and in light condition. Coal supply, normal 
1000 tons, maximum 3600 tons. Armament: ten llin. 
50-calibre guns in five turrets, three on centre-line and two 
en echelon, twelve 5.9in. Q.F. in main-deck battery, 
twelve 3.4in. and other small guns, four torpedo tubes. 
The belt and turret armour is about llin., double pro- 
tective decks, and splinter-proof mantlets to funnel 
bases. Much internal protection, especially in way of 
machinery and magazine spaces. Complement 1108, 
cost £2,235,000. The Seydlitz is one of the handsomest 
warships in existence. She was severely punished both 
at the Dogger Bank and at Jutland. In the last-named 
action, according to authentic report, she withdrew in a 
sinking condition and had to be beached, but was even- 
tually salved and repaired. 

Moltke-—Laid down by Blohm and Voss in April, 
1909, completed 1911. Length 610}t., beam 96#t., 
draught 27ft., normal displacement 23,000 tons (full 


joad 26,000 tons). Machinery: Parsons turbines, four 
screws; twenty-four boilers. Horse-power, nominal 


52,000, 25 knots, actual 70,000. Best trial performance, 
85,782 horse-power and 28.4 knots. Coal supply, normal 
1000 tons, maximum 3100 tons. Armament and dis 
position of same identical with that of Seydlitz, armour 
details ditto. Complement 1020. Cost £2,200,000. 
The Goeben, already in Allied possession, is a sister ship. 

Von der Tann.—Laid down by Blohm and Voss in May, 
1908, completed September, 1910. Length 562#ft., 
beam 87}{t., draught 26}ft., full load displacement 
21,000 tons. Machinery: Parsons turbines, four screws ; 
eighteen boilers. Nominal horse-power 43,600 for speed 
of “‘over twenty-four knots.’ Best trial result, 79,802 
horse-power = 27.4 knots. Maximum coal supply 2800 
tons. Armament: eight llin. 45-calibre guns in four 
turrets—one forward, one aft, two en echelon: ten 5.9in. 
Q.F. on main deck: sixteen 3.4in.; four torpedo tubes. 
Armour: Qin. to Tin. belt, 8$in. on gun positions. Com- 
plement, 911. Cost £1,833,000. The Von der Tann, 
Germany’s first battle-cruiser, was a notably successful 
construction, and the essential features of her design 
were adhered to in all later vessels of this type. In 
December, 1914, she was severely damaged by a mine 
or torpedo, and is believed to have been under repair 
for nearly eighteen months. 


Liaut CRUISERS. 


All the vessels of this type specified in the surrender 
list have been completed during the period of hostilities, 
and consequently there is some doubt as to their exact 
details. Apparently, it has been the German practice 
to perpetuate the names of ships lost in the war, for the 
original Emden, Kéln, and Dresden were all sunk in 
action. Of the ships specified in the list, the Emden, 
Frankfurt, Kéln, and Dresden are understood to be of 
® common type, launched in 1915 and 1916, displacing 
5400 tons, and having a speed of 28 knots. The arma- 
ment is said to be ten 5.9in., and two torpedo tubes, 
while there is special provision for carrying and laying 
mines. The Wiesbaden, of this class, was sunk at Jut- 
land, and another unit, the Kénigsberg—commemorating 
the light cruiser destroyed in East Africa in 1915—is 
assured of a place in history by the fact that she conveyed 
the German delegation to the meeting on board Admiral! 
Beatty’s flagship, at which the terms of surrender were 
arranged. As at least twenty German light cruisers 
were lost in the war, the surrender of these further ships 
will leave the German Navy with less than a dozen effec- 
tive vessels of this type. 

Bremse, Brummer.—These ships, though included among 
the light cruisers to be surrendered, are really high-speed 
minelayers, according to the information that can be 
gleaned about them They are 420ft. in length, displace 
about 4000 tons, and are designed for 35 knots. The 
armament comprises one or two 5.9in. and eight 4. lin. 
Q.F. There is storage space for upwards of 400 mines, 
with special gear for planting them. Two other vessels 
of the class are believed to have been built. Germany was 
one of the earliest Powers to build fast ships specially for 
minelaying, ¢.g., Nautilus and Albatross (1906-1907), 
and further details of the Bremse type will be awaited 
with uncommon interest. 








OIL FIRING FOR DOMESTIC PURPOSES. 





Egypt, like other countries, has of late been thrown 
on her own resources, and though she is in the fortunate 
position of ‘“ producer,’’ the fuel problem for domestic 
vurposes has caused considerable anxiety to the respon- 
sible authorities. 

The importation of coal for the civilian population 
has practically ceased, and without the timely discovery 
of the Red Sea oil fields, and their development by the 
Anglo-Egyptian Oil Company, power houses must have 
come to a standstill. The crude oil is somewhat deficient 
in the lighter products, but there is a plentiful supply 
of ‘‘ mazout,”’ or residues of a heavy viscous nature, and 
frequent attempts have been made to utilise this heavy 
oil for domestic purposes without success. Now, Mr. 
E. C. Bowden-Smith, M.I. Mech. E., of Cairo, informs 
us that he has recently devised an efficient system of 
combustion, together with a simple liquid fuel burner, 
which can be applied to an ordinary kitchen range without 
structural alteration or interfering with the burning of 
solid fuel. The essential features are: the use of com- 
pressed air as the atomising fluid, induced draught for 
combustion, the gravitation of the oil, sight feed, and the 
inability of the burner to choke. 





Figs. 1 and 2 are both photographs of the “ Scarab ” 
burner, which in this case is provided with a flange for 
bolting it to a hinged furnace door, and both the oil and 
atomising fluid, either air or steam, are controlled by 
regulating wheels. The cast-iron cone is embedded in 
fire clay inside the furnace. Figs. 3 and 4 show how the 
burner is attached to the front of a closed kitchen range. 
In Fig. 3 it is in the firing position, and in Fig. 4 it is open 
for examination. 

The oil reservoir will be observed raised on a stand, so that 
a lamp may be set beneath it for initial heating purposes, 
and the air-supply pipe can be seen attached to the range 
between the two oven doors. Flexible metallic pipe is 
used for the connections, as it is of great importance 
that no uncoupling of nuts and unions should be necessary 
for cleaning purposes. 

The burner itself is of novel but simple construction. 

















Figs. 1 and 2—SCARAB OIL BURNER 


It consists of a¥frame attached to the front of the range, 
on which is hinged a hollow casing through which passes 
a pipe terminating in a nozzle for the compressed air. 
Parallel to this pipe, fixed above the casing, is a similar 
pipe for the fuel oil, which terminates in a lip precisely 
over a pin, fixed in the top of the nozzle. The nozzle 
projects an inch or so into the fire grate, but does not 
in any way interfere with the burning of solid fuel. A 
regulating wheel in the burner header controls the oil 
supply, and in this instance an ordinary jin. valve (not 
shown) controls the air supply, as the pressure is constant 
at 20lb. It is obtained from the compressed-air mains 
for draining the city. 

To start the burner from cold the fuel oil is heated, 
preferably to 180 deg. Fah. A small fire is made in the 
grate, of any kindling material. The valves are 
opened. Oil flows through the upper pipe till it creeps 
from the lip on to the pin, and thence on to the nozzle. 











Figs. 3 and 4—SCARAB OIL BURNER 


The air issues from an orifice in the nozzle, and, meeting 
the oil at right angles, injects a spray into the fire grate ; 
atomisation and ignition take place. A fierce draught 
is induced through the casing, and a continuous flame 
of dazzling brilliance radiates a steady heat. There is 
neither smoke nor smell,as perfect combustion takes 
place, and the only noise is a gentle singing similar to 
that of a boiling kettle. As the grate and fire bricks 
become heated the fire gains in strength, and no difficulty 
has been experienced in maintaining temperatures for 
roasting and the heaviest day’s cooking on the largest 
range. 

The quantity of oil consumed depends upon the fierceness 
of the fire it is desired to maintain, and varies from .75 
kilo (21b.) to 4 kilos. (9]Ib.) per hour. From the daily 
records in actual cooking without any attempt at economy 
it was found at the Kasr-El-Eini Hospital, Cairo, that 
32 kilos. of oil would do the work of 80, kilos. of coal, 








and the figures for the Turf Club, Cairo, ‘worked out at 


48 kilos. of oil to 107 kilos. of coal. Therefore, weight 
for weight, there is a saving of over 50 per cent. 

At war prices of £E.6 a ton for oil and £E.15 a ton 
for coal, there is no necessity to lay stress on the enormous 
saving in the cost of firing. No doubt a kitchen range 
does not consume coal so efficiently as a steam boiler, 
but it is obvious this system of oil firing has a very high 
efficiency. Large burners of this design have also been 
made for power-house boilers. 

The volume of compressed air required for atomisation 
is by no means excessive. A circular orifice of a certain 
diameter cannot discharge more than a certain volume 
of air at a certain pressure. In a small kitchen range, 
with a working pressure of 20Ib. square inch, a 
volume of .119 cubic feet of free air per minute is required. 
For a large range an orifice discharging approximately 
.30 cubic feet of free air per minute has been found 
sufficient. There is little doubt that the induced draught 
assists atomisation. 

It may be of interest to add here a word or two about 
the Cairo compressed-air installation. It is a large one, 
comprising four sets of triple-expansion steam air com- 
pressing engines, and each engine is capable of compressing 
2,000,000 cubic feet of free air per day (24 hours) at a 
pressure of 22 lb. to the square inch,' which gives a working 
pressure of 420]b. per square inch in distant localities. 
For the year 1916-1917 the volume compressed was 
573,240,000 cubic feet of free air, at a total maintenance 
cost of £E.6.878 976, or six thousand eight hundred 
and seventy-nine pounds in round figures. This equals 
a cost of £E.0.012 (3d.) per thousand cubic feet of free 
air compressed. The cost may be a little more at the 
moment, but very much lessin normaltimes. At present, 
to raise the sewage under normal working conditions 
does not absorb more than the output of a single engine. 

There are 28} miles of cast-iron air main distributed 
over the city, and it is obvious that thousands of rateable 
houses are in a position to derive the immediate benefit 
of cheap power for combustion, and at the same time 
reduce the costs of maintenance of the compressed-air 
installation. 

The London representatives for the Scarab burner are 
Mewburn, Ellis and Pryor, 70 and 72, Chancery-lane, 
London, W.C.2 








THE STANDARDISATION OF RAILWAY 
EQUIPMENT. 


Tse following report has been submitted by the Ad- 
visory Council of the Ministry of Reconstructon to the 
Rt. Honble. Christopher Addison, M.D., M.P., Minister 
of Reconstruction :— 

Str,—In accordance with your wishes, we have given 
consideration to the question whether standardisation 
of railway equipment is desirable, and, if so, what steps 
should be taken to promote it, and we have now the 
honour to submit our report for your consideration. 

We have heard evidence from the following witnesses :— 


Mr. H. C: Allen, Chairman, South American Stores 
Committee. 





ATTACHED TO KITCHEN RANGE 


Cc. J. Bowen Cooke, C.B.E., Chief Mechanical 

Engineer, London and North-Western Railway. 

Mr. A. Campbell, O.B.E., Chairman, Hunslet Engine 
Company, Limited (Representing Locomotive 
Manufacturers’ Association). 

Mr. G. Churchward, Chief Mechanical Engineer, 
Great Western Railway. 

Sir Maurice Fitzmaurice, British Engincering Stan- 
dards Committee. 

Mr. C. N. Goodall, Managing Director, Robert 
Stephenson and Co., Limited (representing Loco- 
motive Manufacturers’ Association). 

Mr. Albert Good, Cammell Laird and Co. 

Mr. G. H. Hughes, Chief Mechanical Engineer, 

Laneashire and Yorkshire Railway. 

R. E. L. Maunsell, C.B.E., Chief Mechanical 

Engineer, South-Eastern and Chatham Railway. 

Mr. E. J. Moggridge, Assistant Secretary, Railway 

Department, Board of Trade. 


Mr. 


Mr. 
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Sirj Ernest Moir, Director-General, Transport De- 
? partment, Ministry of Munitions. 

Mr. E. Morgan, Metropolitan Carriage, Wagon 
and Finance Company, Limited. 

Colonel J. W. Pringle, R.E., Chief Inspector of 
Railways, Board of Trade. 

Sir Seymour B. Tritton, M. Inst. C.E., Consulting 
Engineer (Rendel, Palmer and Tritton). 

Sir John Aspinall, M. Inst. C.E., M.1.8.1., Lancashire 
and Yerkshire Railway (representing the 
Railway Companies Association). 

Memoranda have been submitted for our information 
by the British Engineering Standards Association, the 
Locomotive Manufacturers’ Association, Colonel J. W. 
Pringle, R.E., Mr. R. E. L. Maunsell, and Mr. A. E. 
Morgan. 

It is evident that standardisation of railway equipment 
where it is possible, by allowing of mass production on 
repetition work, tends to quicker delivery at a lower 
cost, because it enables a greater use of machine as against 
hand labour, and facilitates maintenance. This has been 
the experience in India, where standardisation has been 
adopted, and we are of opinion that in countries, such as 
the Argentine for instance, where the conditions are well 
suited for it, if the consulting engineers would agree to 
design standard types of locomotives and rolling stock, 
the results would be equally good. 

The difficulties are much greater in the case of this 
country. Great Britain was the pioneer of railway 
construction. Small independent lines have been linked 
up into larger systems, and consequently there are differ- 
ences in structural and clearing gauges and in tunnel 
dimensions. In the existing state of things, any loco- 
motive designed to run on all the various lines would have 
to be a compromise, and would not be the best possible 
for each particular railway system, and without State 
assistance the railway companies could not meet the 
capital outlay which would be involved in obtaining 
uniformity of conditions. But so far as the main trunk 
lines are concerned we were informed that a reasonably 
efficient engine could be designed for use generally on 
most of them. 

The development of locomotive design has now reached 
a stage which allows of standard types being adopted when 
the conditions of the road are similar. The railway 
companies have recognised this, and have already begun 
to introduce standardisation in soe far as each company 
is concerned. The London and North-Western Railwey 
Company, for instance, which have at present thirty- 
three types of locomotives, have now standardised three 
types for express passenger, for express passenger and 
goods, and fcr heavy goods respectively, and have also 
largely standardised locomctive parts such as connecting- 
rods, coupling-rods, piston-rods, injectors and cylinders. 

Further, the Committee on Locomotive Standardisa- 
tion, which was set up because the members of the Asso- 
ciation of Railway Locomotive Engineers were of opinion 
that standardisation was desirable, have now fixed on 
two standard engines with the intention to design later 
two engines’ of each type, one heavy and one light, with 
many of the parts commen to all four. They have also 
instituted a committee on wagon and carriage standard- 
isation. 

The railway companies, therefore, recognise the necessity 
_of standardisation, but, in view of the lack of material, 
they deprecate the immediate introduction of new types 
of standard locomotives for which new jigs, patterns, 
and templates would be required which would ceuse 
delay and increase the number of parts and spaces to 
be kept in stock. ' In pre-war times the big railway com- 
panies built annually some four hundred and fifty loco- 
motives out of the seven hundred required by all the 
railways. During this war they nave been almost wholly 
occupied in keeping in repair their existing stock, which 
may therefore be estimated to have a further life of 
service of probably some fifteen years. 

The chief mechanical experts of the main systems of 
British railways, however, stated that undoubtedly 
economies could be effected and output increased if 
certain parts of engines purchased from outside firms 
were made standard for all railway companies. In this 
connection they referred more particularly to wheels, 
axles, wheel curves, tires, &c., and also they considered 
that the standardisation of the essential parts, such as 
running gear, draw gear, buffing gear, bogies, brakes and 
under-trames, was most urgent. 

Competition between the big railways has tended to 
progress on the whole, but has resulted in a quite un- 
necessary multiplication of types. The evidence before 
us showed that on British railways there are two hundred 
different types of axle boxes, that every railway company 
had adopted different types of tires, springs and axles— 
that there are over forty variations of the ordinary wagon 
hand-brake, that, although the railway companies have 
laid down standard dimensions governing the construction 
of private owners’ wagon stock, as to their own wagons 
they claim independence of action, and do not comply 
with the Clearing House Regulations, and we would call 
attention to the fact that there are two different systems 
of continuous brakes involving a dual brake fitment 
in the case of stock that has to run over lines where the 
systems are different. In no other country has indi 
viduality been allowed so much free scope, with the result 
that British railways are severely handicapped, and the 
working of them not so economical as it might be. 

Other countries have not suffered as much from this 
riot of individuality, because almost without exception 
locomotives and rolling stock are purchased from private 
firms of manufacturers. The only railway company 
outside Great Britain that manufactures most of its own 
stock, we were informed, is the Pennsylvania Company, 
in the United States, and this is done in order to keep 
check on the private manufacturers. 

The Locomotive Manufacturers’ Association pointed 
out that the British railway companies, who at first bought 
all their locomotives from private firms, first found it 
necessary to set up their own repair shops, then started 
building their own locomotives, and from this gradually 
extended their operations over the whole field of railway 
machinery.. The railway companies state that they can 


themselves build more cheaply, that they save the manu- 
facturers’ profit, cost of advertising, &c., and have not 
got to build up a reserve of capital, but they allow that 
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in their costs they do not provide for rates and taxes, 
ground rent and depreciation. 

We were impressed with the necessity from a business 
point of view of having the costs of construction in the 
railway workshops thoroughly investigated by competent 
and independent audit. This the locomotive engineers 
of the railways said they should welcome. 

We would cal! attention to the amount of dead weight 
carried on British railways. The tare of an eight ton 
wagon built to the Clearing House Regulations is seventy 
per cent. of the load, as against the forty to forty-five 
per cent. of the wagons of other countries 


CONCLUSIONS. 


We think it desirable in the national interest to carry out 
standardisation of railway plant as far as it is practicable 
to do so, and as immediate steps towards this end we 
recommend— 

1. That the standardisation of wheels, axles, wheel- 
centres, tires, running gear, draw gear, buffing gear, 
bogies, brakes and under-frames be dealt with immediately 
by the Engineering Standards Committee, on which all 
in‘erested, including private builders and makers of 
materials, should be represented, and that when such 





essential parts have been standardised the adoption of 
the standards should be gradually enforced. 


The total length of the structure is 462ft., made up by 
one 42/t., two 65ft. web-plat« flanking spans, and a centre 
arch span of 290it. The up and down stream arched 
chords are trussed with their top chords in twelve panels, 
each side by vertical posts and diagonal braces alternately. 
All these members are of rectangular section, composed 
of built and rolled channeis laced apart. A double can- 
cellation system extends between the bottom chords, as 
wind-bracing, with a similar but single system of angle bars 
under the floor framing. The rise of the arch is 52ft. 
above the pins at the skew backs, while the height of the 
arch above ordinary water-level 121ft. 6in., and the width 
of the deck 17ft. between hand-rails. The weight of each 
half-arch reacts against the other at the centre crown pin 
hinges, and the thrusts at the springings are carried by 
concrete skewbacks extending into the banks to the sand- 
stone formation above the water. The skew backs are of 
cast steel, and the anchor bolts extend into the concrete 
for a length of about 15ft. The deck is in two thicknesses, 
totalling 6in.—comprising one layer of 4in. and another 
of 2in., all the timber being heart of Totara. The hand- 
railing stands 4ft. 6in. above the deck. It is of metal 
trellis work, and mounted with a moulded cap rail, painted 
white. 

The dead weight of steel—only—of the bridge is about 
330 tons. About 20,000 field rivets were used in the 
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VICTORIA BRIDGE OVER WAIKATO RIVER, NEW 


In view of the difficulties of standardising complete 
locomotives and other rolling stock under existing cir- 
cumstances and of the excessive amount of dead weight 
now carried on British railways, we recommend— 

2. That a committee be formed to investigate the existing 
conditions of structural gauges and clearances of the 
British railways and the loading and unloading arrange- 
ments at works and ports in order to ascertain how far 
uniformity could be introduced and tares reduced, and 
at what cost. 

3. That the costs of construction of locomotives and 
rolling stock by the railway workshops and by private 
firms respectively be investigated and ascertained by 
competent independent accountants appointed by the 
Government. 

In view of the great demand for rolling stock that there 
will be at the close of the war in this country and else- 
where we feel that, in order to expedite delivery and to 
secure production at the lowest possible cost, standardisa- 
tion is very necessary for the export trade. We recom- 
mend therefore— 

4. That the consulting engineers and representatives of 
railways financed by British capital in foreign parts and 
in the Dominions be brought together to confer with the 
locomotive and wagon manufacturers in this country to 
determine what standardisation can be effected, and that, 
with a view to the possibility of effecting partial inter- 
national standardisation, the separate committees should 
take cognisance of each other’s investigations. 


We have the honour to be, 
Sir, 
Your obedient Servants, 
CHARLES METCALFE (Acting Chairman). 
CLARENDON Hype (Vice-Chairman). 
ALFRED Booru. 
E. Toorar. Broaprurst. 
VERNON HARTSHORN. 
W. L. Hicwens. 
H. J. MackinpeEr. 
Anam Nimmo. 
ALEX. ROGER 
J. H. Tomas. 
W. Rowan THompson. 


H. Eustace Davies, Secretary to the Council. 
T. R. Garpiner, Secretary to the Section. 
4th July, 1918. 








HIGH-LEVEL STEEL ARCH IN NEW ZEALAND. 


Tue Victoria high-level bridge over the Waikato River, 
at Cambridge, New Zealand, belongs to the three- 
hinged braced arch type. It was erected by cantilevering. 
The junction of the west arm, or half arch, with the east 
was made two months after the erection of the steel end 
posts began. During that time, some 300 tons of steel 
were placed in position. In the design, provision was 
made for the pregress that always comes with time, so 
that the bridge is stiff enough for electric cars weighing 





120,00¢ Ib. in a length of 70ft. 


ZEALAND 


erection of the structure, the bulk of which were driven by 
pneumatic hammers. A total of 600 cubie yards of 
concrete was used in the construction of the skew backs, 
pedestals and abutments, the latter being furnished with 
wing walls, which are 6ft. thick at the base, and taper to 
18in. at the top. The pedestals are 5ft. square at the base 
and 6ft. deep. The concrete work was carried out partly 
with English and partly with New Zealand manufactured 
Portland cement. The whole of the iron work has been 
painted with Gohen’s carbonising coating. With this 
preparation it is estimated that the structure will only 
require repainting once in twenty years. The deck has 
been tarred and sanded. 

The first plans were for a cantilever bridge, but as the 
arch span provided a stiffer and more graceful design, the 
engineer subsequently recommended it. In the design of 
the bridge, Mr. Fulton, the engineer, had associated with 
him Dr. Waddell, of Kansas. The bridge was constructed 
at the American Bridge Company’s works, at Ambridge, 
near New York, the total cost being some £13.000. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Oxford-street. W. J, 
REGIMENTAL ORDERS. 
No. 48 by Lieut.-Col. C. Ii. Clay, V.D., Commandiag. 
stonday, November 25th, to Saturday, November 30th.—Drills 


as asual. 
Cc. Hieers, 
Capt. R.E., Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





We are informed that Mr. Freeman B. T. Trevelyan (Messrs. 
Sir W. G. Armstrong, Whitworth and Co., Limited, Openshaw), 
has joined the Board of the Manchester Steam Users’ Associa- 
tion. 

Messrs. Dick’s Aspestos Co., of 51, Fenchurch-street, 
E.C. 3, announce that on the 9th of November they moved 
into pew offices and showrooms at 47, Fenchurch-street, E.C. 3. 
Telephone No.; Avenue 513. Telegraphic address: Eagle, 
London. 

Sir W. G. Arustrone, Watrworrn ann C~., Limited, of Open 
shaw, Manchester, have now appointed the following district 
representatives throughout the country, and have opened 
permanent district offices in connection with their tool steel and 
small tools business :—London and Southern district :—Repre- 
sentative: Mr. Ernest Wilson, 8, Great George-street, West- 
minster, 8.W. 1; telegrams, ‘° Zigzag, Parl, London :”’ telephone, 
4010 Central. Scotland and Ireland :—Representative : Mr. A. 
8. Jones, 137, St. Vincent-street, Glasgow : telegrams, ‘‘ Tule- 
steel, Glasgow ;” telephone, 2214 Central. Midland district :— 
Representative: Mr. Walter Todd, 158/161, Great Charles 
street, Birmingham; telegrams, ‘‘ Waltod, Birmingham ;” 
telephone, 417 Central. North-Eastern district :—Representa- 
tive : Mr. J. D. Smith, Pilgrim House, Pilgrim-street, Newcastle- 
on-Tyne; telegrams, ‘‘ Crucible, Newcastle-on-Tyne ;” tele- 

hone 241 Central. Lancashire and Wales :--Representative : 

r. T. W. Etchells, 5, John Daiton-street, Manchester ; tele- 





grams, ‘‘ Hispeed :’’ telephone, 89° Central. 
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MINISTRY OF MUNITIONS ORDERS. 





EXPORT PRICES OF STEEL. 


THE Minister of Munitions has given notice that all 
deliveries of steel for export shall continue to be made 
at prices fixed by the Minister. Information as to the 
export prices ruling on and after November 18th, 1918, 
can be obtained on application to the Controller of Iron 
and Steel Production, Whitehall-place, 8.W.1. 





SECOND-HAND RAILWAY WAGONS. 


WirtH reference to the announcement made in the 
Press, on the 14th June, 1918, regarding the maximum 
rates fixed for the hire of second-hand railway wagons, 
the Minister of Munitions gives notice that where the 
rate to be charged on any hire is below the maximum 
rate fixed for the class of wagon in question, a hiring for 
a longer period than that mentioned in the said announce- 
ment may, upon application to the Railway Materials 
Licenses Department for the necessary permit, be 
authorised. No terms of hiring which include an arrange- 
ment for the extension of the period of hire at the option 
of one of the parties only will, however, be authorised. 





SECOND-HAND MACHINE TOOLS, WOOD-WORK- 
ING MACHINERY AND TREADLE LATHES. 


THE Controller of Machine Tools has been directed by 
the Minister to intimate to the engMeering trade that 
it has been decided that as from November 11th, second- 
hand machine tools, second-hand wood-working machinery 
and second-hand treadle lathes may be bought and sold 
without the sanction of the Ministry and without restric- 
tion as regards price. In other words, the restrictions 
imposed by Regulation 30a of the Defence of the Realm 
Regulations, and the Orders made thereunder will be 
Suspended so far as such second-hand tools are concerned. 
It must be distinctly understood that the suspension of 
the various orders covering second-hand machine tools, 
wood-working machinery and treadle lathes does not in 
any way affect the position with regard to new tools. 
The Ministry regulations still apply in their entirety to 
all transactions in new tools covered by the Orders of 
the 28th August, 1916, 5th June, 1917, and the 15th 
April, 19}8. A further notification with regard to the 
sale of new machine tools, new wood working machinery 
and new treadle lathes will be issued in the course of 
the next few days. 





MANUFACTURE AND REPAIR OF RIFLES, PIS- 
TOLS, REVOLVERS AND SHOT GUNS. 


In reference to the Small Arms (Manufacture and 
Repair) Control Order, 1918, made by the Minister of 
Munitions, and dated the 7th May, 1918, the Minister 
of Munitions hereby orders as follows :-— 

(1) As from November 15th, 1918, the said Order is 
hereby revoked. 

(2) Such revocation shall not affect the previous opera- 
tion of the said Order or the validity of any action taken 
thereunder or the liability to any penalty or punishment 
in respect of any contravention or failure to comply with 
the said Order prior to such revocation, or any proceeding 
or remedy in respect of such penalty or punishment. 

(3) This Order may be cited as The Small Arms (Manu- 
facture and Repair) Control (Revocation) Order, 1918. 





STATUTORY RULES AND ORDERS, 1918, No. 1466. 


Tse Minister of Munitions has. made the following 
Order :— 

1. The Order made by the Minister on the 12th day 
of December, 1917 (S.R. and O., 1917, No. 1324), which 
prohibited the employment of certain classes of munition 
workers on non-munitions work without the consent of 
the Minister, is hereby revoked. ; ; 

2. For the purposes of Section 2 of the Munitions of 
War Act, 1917, the Minister hereby consents to the em- 
ployment on work which is not work on or in connection 
with munitions work of the following class of workmen, 
that is to say, workmen who have since the passing of 
the Munitions of War Act, 1917, been employed on or 
in connection with munitions work of a class specified in 
paragraph (a) of sub-section 1 of section 9 of the Munitions 
of War (Amendment) Act, 1916. 

3. This Order shall come into force on the 11th day 
of November, 1918, and may be cited as The Ex-Munition 
Workers Employment Order, 1918. 








AccorpiIne to Stahl und LHisen, ingot-iron plates are 
being used, for economy during the war, in the construction 
of locomotive fire-boxes. That material was first used 
in the United States. In Germany a better quality of 
such plates, from both the — and chemical point 
of view, is being produced. The superiority is in large 
part due to an annealing process. Damaging action on 
ingot fire plates in fire-boxes is attributable to several 
causes, such as an unscientific handling of the material 
in making the fire-boxes, impure feed-water, unequal 
firing, and sudden alterations of temperature, caused by 
washing out the boilers. : 

THE various systems of transmission which are com- 
monly classified as petrol-electric, but most of which 
ought more accurately to be described as electric or elec- 
tro-magnetic, may, says the Commercial Motor, take a 
more prominent place in the future than they have yet 
held. Such systems undoubtedly have considerable advan- 
tages in connection with road trains and also in connection 
with passenger services where frequent stopping and 
starting is necessary. The smooth acceleration given by 
an electric transmission affords a reason why its opportu- 
nity of becoming popular is to be found particularly in 
connection with omnibus services rather than with goods 
carrying vehicles of normal capacity. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Where Does the Jron Trade Stand ? 


Tae political question put by Mr. Asquith this 
week—‘‘ Where do we stand?” is equally applicable 
to the iron trade position, It is for an adequate answer 
that Midland ironmasters are casting about. Develop- 
ments following the cessation of hostilities are being 
very anxiously followed. It is recognised that an in- 
dustry devoted almost exclusively to war must be vitally 
effected by the drastic change. Output has suffered severely 
since the signing of the armistice, but it is calculated that 
the iron and steel trades will quickly adapt themselves 
to the new order of things. It is found that all the works 
in this district have enough orders on hand to keep them 
busy for a time, while a number of fresh inquiries, particu- 
larly for galvanised sheets, are forthcoming. Cancella- 
tions, however, have already taken place and others 
are known to be pending. The chief concern relates to 
prices, and if the fear of a slump can be got over it is 
believed that plenty of non-war business will come along. 
Most consumers are indisposed to place any business 
until they get some assurance with regard to the probable 
trend of iron and steel values. In this connection iron- 
masters are this week inclined to welcome the new Bill 
providing that war rates of wages should be maintained 
for six months certain, as a means of bridging over the 
intermediary period. There is a widespread spirit of 
caution in regard to future business. As already inti- 
mated, in some few cases large consumers have come 
readily forward to take the opportunity to place orders 
for commercial purposes. Such orders are now wel- 
comed, as a considerable amount of cancellation has 
already taken place in such material as wire, strip, bars, 
nut and bolt iron, and some other classes. 


Testing the Prices. 


On ’Change in Birmingham to-day (Thursday) 
there were a certain number of inquiries by the civil 
trade with a view to testing the strength of the market. 
Manufactured ironmasters and steel masters were alike 
invited to say how far they were prepared to go below 
the official maxima. Though these approaches were 
not entirely rejected, they have had no effect yet in 
generally unsettling values. Some business was put 
through at current rates, subject to any variation which 
may take effect before completion. The steps taken by 
the Government to maintain the industrial equilibrium 
are largely responsible for the generally apathetic mood 
of buyers and sellers. Midland ironmasters have not 
yet had time to gauge the new situation’ But they are 
reassured by the knowledge that any disorganisation 
resulting from the reversion to civil trade will be mini- 
mised by the system of “control.” Certain labour 
developments are regarded as ominous of the new period 
on which the trade has entered. At one large works 
a deputation representing 3000 men went to their em- 
ployer and demanded a full week’s holiday with a full 
week’s pay as a suitable celebration of peace. Similar 
demands in a more or less modified form have been made 
at other works, and appear to represent a general expec- 
tation. Naturally the employers, in view of the large 
wages earned by the men, are not disposed to regard 
favourably such suggestions, although one employer took 
the diplomatic course of promising to convey the request 
to the Ministry of Munitions. 


Raw Material Difficulties. 


Some Government department will have soon 
to settle the relative priority of the claims of consumers 
for iron and steel material. The release for ordinary 
commercial work of existing stocks will be a little help. 
A great amount of material will be required to engage 
the largely increased plants of manufacturers which were 
laid down for war purposes. For some time to come 
the revised allocation of raw material is certain to be a 
matter of considerable difficulty. A fair amount of mate- 
rial is on offer under the relaxation of the order as to 
priorities. Nominally sales for uncertified consumption 
are subject to appropriations on war contracts. But 
it is assumed by ironmasters here that no obstacle will 
be raised to the restoration of the civil trade so long 
as it does not conflict with substantive military require- 
ments and the scheme for graduating employment in the 
munition factories. 


Galvanised Sheet Prospects. 


A satisfactory feature of the transition period 
is that the iron and steel sheet mills, about which I 
wrote last week in connection with the anticipated early 
revival in the galvanised iron trade, can soon change over 
from war to peace work. The change in the mills becomes 
really not much more than a question of the substitution 
of sizes. Spelter, too, will probably soon be released from 
the control for the production of galvanised corrugated 
sheets, for which an enormous trade is waiting. With 
the discontinuance of the war demand there should also 
soon be an end to the existing severe shortage of acid 
for the galvanising pots. 


Pig Iron. 


Pig iron is being taken up for munition purposes, 
the stocks being very low, speaking generally. Smelters 
adopt a cautious attitude. Like other interests, they 
are anxious to see how events shape before they commit 
themselves. Current transactions are on a very small 
scale. While pig iron producers are very well off for 
business, they are not without anxiety, as practically 
90 per cent. of their business represents war work, the 
cancellation of which is regarded as more than likely. 
Buyers naturally are not yet coming forward in numbers 
to fill this gap. 


Scrap Easier. 
The position of the scrap market has undergone 





a change, and the market is easier: Considerable de- 
liveries have yet to be made on outstanding contracts, 
but there is no longer the same urgency of demand. 
The trail of the war will be discernible in the scrap supply 
for years to come. There is a feeling that the very large 
quantities of scrap to be returned from the French battle- 
fields must sooner or later exercise a demoralising effect 
upon the market. 


Engineering Trades Combination. 


A movement has shaped itself, though not yet 
very conspicuously, for combining the resources of certain 
of the individual firms in the engineering trade in the 
Birmingham district. The intensive production of the 
past four years has given master engineers a groundwork 
to build upon. Birmingham and district engineers 
in the period now closing have been required to concen- 
trate all their strength upon classes of production to 
which definite limits have been set. Plants have been 
augmented with this single purpose in view. To associate 
under a working agreement a certain number of indi 
vidual businesses, each a complementary part of the 
rest, is a policy which is now finding local favour. The 
component parts of such a scheme would not necessarily 
sink their own identity, but acting unitedly, they would, 
it is believed, be able to effect economies and command 
markets which would be beyond individual efforts. 


Must Works Plant be Scrapped ? 


What is to be done now with the machinery 
and works equipment which have been laid down for 
munitions manufacture? This is a question which 
is this week being discussed a good deal herea:bouts. 
It is hard to escape the conclusion that a very appreciable 
amount of the plant installed in the Birmingham area 
will have to be scrapped. Running at high pressure, 
and often with labour imperfectly instructed, many of 
the machine tools have deteriorated rapidly. This applies 
chiefly to improvised factories and extensions, in contra 
distinction to those establishments which were well or- 
ganised and had an efficient personnel before the war. 
Another question awaiting decision is what is to be done 
with the huge plants put down for the production of 
shell bodies, with their heavy hammers for forging, 
massive presses, and so forth. This is a heavier class 
of work than Birmingham engineers have usually under- 
taken. Whether with the trade expansion to which 
we look forward Birmingham workshops will be able to 
find employment for such plant remains to be seen. 








LANCASHIRE. ‘ 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


1 HE position in the iron and metal trades is still 
far too confused to allow of much new business, and those 
who “stand and wait ” are probably adopting the safvst 
attitude at present. The relaxation of control in some 
departments may come at any moment, but total cessation 
of control will probably be delayed for some months. It 
would be a convenience to the trade if the authorities were 
able to tix dates when the control of the various products 
would be abolished, and this does not seem an impossible 
thing to do during the next week or two, although one 
doubts whether it will be attempted. It is very incon 
venient to have the relaxation or abandonment of control 
sprung upon the trade at odd times, and without any 
warning, for in such circumstances it is more than ever 
difficult to set about the arrangement of new business. 
Besides this information the trade badly wants a full and 
complete account of all the various subsidies and the dates 
when they will be withdrawn. We know vaguely about 
these subsidies, but the different opinions about their 
amounts in this market are quite astonishing. 


Metals. 


The developments which have to come in the 
copper market are now awaited with considerable anxiety. 
Up to the time of writing there has been no change in the 
official quotations and in permission for free trading, but 
the peace—or industrial—demand for new copper is very 
great, and it needs an open market if very necessary 
business is to be arranged. There can at the present time 
be little purely national necessity for preventing the 
private consumer from buying copper, and the whole trade 
ought not to be inconvenienced for any sectional interests. 
There are large Government stocks of the metals which 
will in the end be distributed for industrial purposes, but no 
one knows the extent of them or when they may be put 
upon the market. Industrial consumers cannot commit 
themselves to large buying at present prices until they 
know more accurately what isto be done The tin market 
has been falling steadily since the announcement of the 
signature of the armistice, but part of this fall is merely the 
practical disappearance of war risk insurance rates. The 
actual reduction in the Government rate does not repre- 
sent the actual fall, because, during last week, war risks 
were covered at Lloyd’s.at the nominal charge of 5s. per 
cent. But no doubt tin has to come down to a very much 
greater extent in the near future, and it is not surprising 
that many people keep off the market altogether rather 
than pay £325 for the metal. It is noticeable that a back- 
wardation of over £10 per ton has occurred on all forward 
business, but this is not nearly enough to cover the risk of 
buying tin for delivery three months hence. One would 
be inclined to say that not £10 but £100 was nearer the 
mark. The position of spelter is very different from that 
of tin, for we do not know yet what is going to be done 
about German metal. Will it be used for paying off some 
of tle debts of the Central Empires, for if not we may still 
have a comparative scarcity of spelter for a long time. 
There is tle galvanising demand to come along shortly, 
and it alone is capable of absorbing quite a large tonnage. 
The contribution of Germany to the world’s supply may 
again be delayed if, unfortunately, a period of anarchy in 
that country may follow the collapse as it did in Russia. 
Lead also has been kept artificially low by tke action of 
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our Government, and the restoration of freedom to that 
market may easily bring about a rise rather than a fall. 


Serap. 

The market for scrap iron and steel is waiting 
impatiently for the change which must come in the matter 
of control. Many scrap merchants have been standing 
aside and merely marking time since the issue of the order 
of August 21st, and they are disinclined to do any business 
until they can see what is going to happen. Hence the 
Lancashire trade in scrap is reduced to very smal! dimen- 
sions at the present time. The objectionable feature is 
that some people are willing now to ignore the regulations 
in advance of any change ; and this, of course, puts others 
who may be more scrupulous at a disadvantage. Special 
qualities of fine Lancashire cast scrap, known locally as 
textile scrap, have been sold up to £7 per ton, but it is 
unsafe to base purchases of old textile machinery upon 
such a price, which may not be sustained when the regula- 
tions are officially withdrawn. The whole business of 
buying and preparing scrap for the use of the iron trade 
ealls urgently for freedom, without which it cannot be 
properly worked. There is very little heavy wrought 
scrap on the market, and steel melting scrap is not too 
plentiful. The output of the latter may easily diminish 
during the period of transition from war to peace work, 
but while the shipbuilding industry is active there should 
be a greater supply of plate shearings, especially if the 
price of ship plates is still kept down. 


Pig Iron. 


The market here for pig iron is very quiet, and 
few people are trying either to buy or to sell. There is, of 
course, no question yet of making forward contracts, but 
in some cases the seller is willing to supply small lots of 
iron without insisting on making the buyer take the risk 
of the withdrawal of the subsidies. In most cases, how- 
ever, a clause to this effect is wanted, more particularly in 
the sales of Derbyshire foundry iron at 98s. 8d. delivered. 
Scotch iron is scarce, but it can still be bought in small 
lots. An interesting question is what is to be done with 
the cast iron chemical shells which are being made from 
Scotch iron, and whether an order will soon come to have 
them broken up and placed upon the market as scrap. It 
would, of course, be rather in accordance with the wasteful 
methods of war to have these shells filled with chemicals 
before any order comes to make use of the iron for indus- 
trial purposes. The Scottish furnaces have not very much 
pig iron to spare for Lancashire, but they will have more 
when some of the turnaces now on hematite are released, 
and there should be quite a big market here when the 
textile machinery makers get seriously to work. 


The Change Over from War to Peace Conditions. 


Although for many months there has been much 
talk of trade projects for the future amongst engineers in 
this district, the armistice came with such a dramatic 
suddenness that I fear many firms which had been taken 
over on to war material will require some time to “ find 
their feet’ again. So great is the varievy of engineering 
work in this district that it is difficult to sum up the 
situation ina few words. Take, for example, the machine 
tool trade. It has grown to enormous dimensions in 
the past four years, and it is remarkable that, although 
the orders on hand for tools for the manufacture of guns 
and projectiles are very few, the amount of other orders is 
generally very large. One firm informs me that it has on 
hand orders approximating to a quarter of a million 
sterling. Although this is perhaps an exceptional case 
there is a very healthy outlook about the machine tool 
trade all round, and as most of the firms have made little 
change in their methods and products, the change from 
war to peace will not affect them materially. But there 
are other firms in the district that will require much longer 
to change over. One firm of motor car builders has made 
nothing but shell for the past three years or so, and has 
put down a huge amount of plant for the purpose. A 
good workshcp and business reorganisation will be 
necessary here. Another well-known firm of motor car 
builders has been more fortunate in this respect, and has 
been engaged practically up to the close of operations on 
one model car for a certain branch of the service. No 
doubt all orders for these will cease suddenly, but the 
firm should have no difficulty in finding a market for 
cars made from the accumulated materials until such time 
as it is ready to change over on to its normal products. 
The question of pre-war orders is one that will have to be 
solved, for it cannot be expected that engineering firms 
can afford to execute these at pre-war prices, in view of the 
greatly increased cost of materials and higher wages. 
With regard to textile machinery it has been decided, at a 
conference in London, that France and Belgian mills are 
to have the first claim on the machinery makers in this 
country up to about 50 per cent. of the output. The 
remainder of the output will be divided between our own 
mills, of which there are several new ones to be equipped, 
and neutral countries. 


Smoke Abatement, 


A very interesting debate was held at the Engi- 
neers’ Club on Tuesday evening last, when Councillor E. 
B. Simon, of the firm of Henry Simon, Limited, gave some 
information regarding the work of the Manchester Air 
Pollution Advisory Board, which was founded in 1912 as 
a result of the efforts of the Society of Chemical Industry. 
This body is founded entirely on scientific research, and 
recognises that smoke abatement and fuel economy are 
inseparable. The abatement of the smoke nuisance 
involves a series of complicated problems dealing with the 
combustion of coal in different ways. Some of these 
problems had, he said, been tackled. Mr. Simon criticised 
very severely the methods of the Government Coal Con- 
troller, whom he said was being advised by people who 
knew nothing about domestic heating, and had not taken 
the trouble to find out what knowledge existed. Mr. 
Simon said it had been estimated that the damage done 
in Manchester by the pollution of the atmosphere amounted 
to about £1,000,000, and in Pittsburg to as much as £2 
per head of population per annum. Mr. Simon then went 
on to consider the relative advantages of different forms 
of domestic heating, the principal aspects of which are: 
(1) Improvement in the hygienic conditions of the room ; 





(2) cost of installation of working ; and (3) smoke abate- 
ment. With regard to the first aspect, he said very little 
was yet known as to the relative advantages of different 
kinds of fire-place. As regards the open fire-place, 
practically no research work had yet been done. Mr. 
Simon considers that whatever the drawbacks of the open 
fire-place may be its use will certainly persist. Experi- 
ments seem to show that one form of grate might give out 
two or three times as much heat for a given quantity of 
coal as another type with a much smaller percentage of 
smoke. He hoped that it might be possible to lay down a 
standard specification of an efticient grate which might be 
included in all the new houses, which might half the 
domestic nuisance. Mr. Simon said they had _ tested 
various coal fires, including what were considered the best 
and the worst types, and had found that working with 
ordinary bituminous coal the radiant efficiency lay between 
22 and 25 percent. It had been proved definitely that the 
supposed great difference between grates did not exist, 
so that the original hope of reducing domestic smoke by 
defining a good grate, and securing the use of good and 
smokeless grates, had been shattered. It had, however, 
apparently been proved that the radiant efficiency was 
independent of the draught, and that the heat lost up the 
chimney was reduced as the draught was diminished. 
Another interesting point brought out was the difference 
between the radiant efficiency obtained from wet and 
dry coke. This, he said, was a matter which required a 
lot of investigation and was a. promising field of research. 
Coalite had been found to give the very high radiant 
efficiency of 33 per cent., but the explanation of this was 
not yet apparent. A word of warning was given to house- 
holders with regard to the purchase of widely advertised 
salts, which are said to double the value of a ton of coal. 
Mr. Simon said that these consist mainly of common salt, 
with a small percentage of other chemicals added. In 
every case they had found that these salts had no effect 
whatever on the quantity of heat given out from the given 
weight of coal. As regards central heating systems, Mr. 
Simon said that a special sub-committee had been ap- 
pointed to consider whether groups of houses could be 
fitted first with a central supply of hot water, and, secondly, 
with the central heating apparatus. The former 
system had been used in a block of municipal tenements 
in Liverpool for the last ten years with good results. It 
would seem that the Manchester Board is doing really 
effective work, and deserves the thanks of the ratepayers. 
Similar bodies ought to be set up in every large centre of 
population, and provided with funds from the authorities. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is no change to note in the general condition 
of the hematite pig iron trade of this district. On every 
hand there is marked activity, and a good volume of iron 
is being produced from the thirty-one furnaces in blast. 
The demand continues to be brisk from most sources, but 
it is to be expected that at no distant date there will be a 
material easing off in certain directions, but it is well 
understood that, whilst there will be this easing off, the 
demand will only be transferred to another source, for 
there is a great deal of leeway to make up. and the amount 
of iron that will be required is great. There will naturally, 
at no distant period, be more men available, and this will 
enable makers to meet the brisk demand for all descriptions 
of iron. Prices remain at the full maximum rates, with 
parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton, and special brands at 140s. per ton, both f.o.t. 


Irom Ore. 


The demand for hematite iron ore is exceedingly 
heavy. For a long time now local consumers have taken 
up most of the output, although some high grade ores have 
been sent out of the district. At the mines there is very 
great activity. The demand for Spanish and similar ores 
is brisk. Supplies have been coming to hand regularly, 
but now even fuller deliveries can be expected. 


Steel. 

There is a very busy state of things in the steel 
trade, both at Barrow and Workington. The whole of 
the available plant is engaged, and good outputs are being 
maintained. The demand for semi-finished steel is very 
active, and billets are at £10 7s. 6d. to £11 per ton. For 
ship plates there is a smart demand. This is a trade that 
will expand when more attention is given locally to the 
construction of mercantile tonnage. Ship plates are at 
£11 16s. per ton, and boiler plates at £12 103. per ton. 
Rails are quiet, with heavy sections at £10 17s. 6d. to 
£11 10s. per ton, light rails at £14 to £16, and heavy tram 
rails at £14to £15 perton. Shipbuilders and engineers are 
very busily employed in every department, but the hours 
worked are not so long as was the case a few months ago. 


Fuel. 

The demand for steam coal is brisk, and the price 
is 32s. 6d. to 33s. 6d. per ton delivered, and house coal is at 
34s. to 42s. 4d. per ton delivered. For coke there is a 
brisk request, and East Coast sorts are at 39s. to 41s. 9d. 
per ton delivered, with Lancashire cokes at 37s. 6d. per ton 
delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Back to Work. 


Tar wave of public rejoicing over the signing 
of the armistice had so far expended itself by the week- 
end that employees were all back at their work on Monday. 
There is now a settled feeling of thankfulness that the 
war is over, mingled with a natural anxiety concerning 
industrial developments. These will take some little 
time, perhaps, in making themselves quite clear, but 
one of the effects is seen in the cancellation of many 
orders bearitig relation to war material or manufactures. 
There are, at the moment, many questions to which 
firms find a difficulty in giving an answer. In the mean- 
time, the official intimation that steel in stock or in 
merehants’ hands may be used for ordinary commercial 
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purposes without restriction was good news, though, 
of course, there cannot be any very large quantity of 
material available. I was chatting the other day with 
a director of a large firm here, and he said the impression 
he had received from a semi-official source was that 
manufacturers would probably be safe in going ahead 
with steel now as if no restrictions whatever existed, 
At all events, the removal of the embargo cannot long 
be delayed, even if the impression mentioned was a 
trifle premature. It seems most important that at this 
juncture everything possible should be done to shorten 
the transition period from war to peace conditions. 
There is plenty of ordinary commercial work waiting 
execution as soon as firms can get at it. Regarding 
definite preparations it must, I am afraid, be confessed 
that a great many firms have scarcely the faintest notion 
of what to expect or to do to meet the new conditions. 
In some instances it seems entirely due to lack of initia- 
tive, and in a few to sheer dilatoriness. The head of 
one of the latter kind of firms told me not very long ago 
that he should certainly wait and see what new markets 
were offered him before carrying out any extensions of 
works, and the contention of another was that there would 
only be a certain volume of labour available, and that 
all reconstruction schemes would have to be regulated 
by that fact. Fortunately the firms which really stand for 
Sheffield are not in the least troubled by such narrow, 
hopelessly limited visions. At the large works extensions 
are still being pushed on with. The new place of Vickers 
in the Attercliffe-road is an enormous addition to the 
firm’s activities, and everywhere one can see expansion 
going on—expansion deliberately planned for peace 
times as part of a reconstruction programme. 


The Labour Ouftook. 


Some manufacturers are feeling a little nervous 
about the labour outlook. There are, undoubtedly, 
difficulties to be faced, and almost immediately too, 
through the rather extensive transfer of workers from 
one district to another, the discharge of not a few and 
the return of men from the Colours, but there is no need 
for a feeling of pessimism. Greater dangers have been 
successfully met during the past four years. A little 
forbearance will be necessary on both sides, but the opinion 
is growing that in the main the Joint Industrial Councils 
are going to provide a splendid neutral ground, upon 
which capital and labour may meet on equal terms, 
fraternise, learn to know each other better, and to realise 
that their interests in reconstruction are identical. There 
is another thing. By a constantly widening circle of 
workers, the necessity for the laying down of machinery 
for repetition work on standardised patterns is being 
recognised, and provided they are assured of a reasonable 
participation in any advantage resulting therefrom, the 
workers will not be found difficult to deal with. A 
movement of this kind is manifesting itself in the edge 
tool, file and cutlery industries, it being felt that in those 
trades there is room for more modern methods of pro- 
duction. It is an employees’ movement, originating with 
groups of departmental managers and foremen, and the 
upshot is that facilities are to be provided for evening 
study at the Applied Science Department of the University 
of the theory of machine tools and the closer application 
of engineering methods to production. If labour will 
but take a big, broad view of the possibilities of industry 
in the era now being entered, there should be no cause for 
anxiety, for labour itself would then see that to demand 
a return to some of the effete practices formerly insisted 
upon by trades union rules would be opposed to its own 
interests. Times and conditions have changed, and 
employers and employed must move on with them or 
be left badly behind. 


A Question of Hours. 


There is one change that employers here will, 
I think, have to make up their minds to, viz., the abolition 
of the 6 a.m. start. Recently I have been making in- 
quiries here and there, and find the number of those op- 
posed to such a change seems to be decreasing. There 
are housing schemes coming, the sites in all cases being 
on the outskirts of the city. The idea is to remove 
workers now living in ugly tenements in the smoky, 
grimy parts of the city to districts where a good sky-line, 
an atmosphere which the sun has a chance to influence, 
and healthy country are the chief attractions; but if 
their translation means that they are to rise an hour 
earlier in the morning than is now the case in order to 
reach the steel works by six o’clock, then they simply 
would not agree to the change. If housing is to be re- 
garded as part of the reconstruction of industry scheme, 
then manufacturers will have seriously to consider such 
a re-arrangement of hours as will enable the men to have 
breakfast at home and commence work at, say, eight 
or half-past. The two hours before breakfast have 
probably never been money’s worth to the employer. 
Departmental managers are seldom present, and dis- 
cipline is always below par. Then when breakfast-time 
comes the meal is taken under conditions which no em- 
ployee likes to think about, even if he cannot at the 
moment see his way to remedy the matter. The methods 
some of the men have to adopt to cook a bit of bacon 
or other food can often only be compared with the methods 
of savage life. Tea stewed in an open can, with eggs 
boiling in it meanwhile, are not exactly how things should 


be! 


End of the Munitions Court. 


When a number of cases came before Sir William 
Clegg and the Assessors at the Munitions Court four days 
after the signing of the Armistice, Sir William, as presi- 
dent, said he had no option but to allow them to be 
withdrawn, as, so far as he could make out, the Tribunal 
ceased to exist under the provisions of the Munitions of 
War Act. The Court, he added, had been one of the 
largest in the country, having had before it the largest 
number of cases. He had to repeat what he had often 
said before, that the working men of Sheffield had per- 
formed their duties very well indeed, and their loyalty 
had been beyond praise. Only a small percentage of 
those engaged on munition work had been brought before 
the Tribunal, and those had largely been importations 
—men who had previously had no experience of control 
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or regulations. The women, too, had been most loyal 
and painstaking, and all deserved the thanks of the whole 
country for what had been done so well at a time of great 
difficulty and stress, The representative of the Ministry 
of Munitions agreed cordially with what Sir William Clegg 
had said, as to the way in which Sheffield munition workers 
had done their duty in the 320 controlled firms now in the 
city. Their record for time-keeping and other matters 
stood second to none in the country. In September he 
warned 228 workers for losing time, the result being an 
average improvement in their time-keeping of 97.6 per 
cent. Sheffield and Leeds had handled more cases than 
any other court in the country. 


Round the Works. 


As already indicated, there is no serious fear of 
trade dislocation in Sheffield, though it is inevitable that 
the next few weeks must witness the discharge of a large 
number of men and women. Many of the former, how- 
ever, will be quite ready to return to the kind of employ- 
ment frcm which they came at one time or another 
during the war. For insiance,meny hundreds went to 
munition making from the cutlery and silver trades, where 
their services are now urgently required: large numbers 
of shopkeepers did the same, leaving the women-folk to 
attend to the businesses. In most cases these people, 
with thousands of others in clerical or other positions, 
went simply to avoid military service, and will now be 
glad of the first opportunity of returning to their ordinary 
callings. Tram conductors, too, are trickling back, and 
there are many signs that the labour dislocation will not 
be very long in righting itself. Regarding men returning 
from military life, employers had been formally asked to 
make a return of those they are prepared to re-instate at 
once, and it is believed that the response will be a pretty 
full one. There are so many departments of the steel 
trade in which skilled men are very badly needed, and 
it is known that in the first rush to the colours most of 
the men allowed to go were just those who ought to have 
been retained. Once things have settled down here, 
there is an enormous amount of steel work of all kinds 
awaiting execution, and already export trade is appreciably 
improving. Some of the latest business booked incli des 
tools for Rio, Sydney, Brest, Cherbourg, Buenos Aires, 
Montreal, West Africa, and Rome; files for Melbourne, 
Beunos Aires, Rosario and Montevideo ; scythes for New 
York ; axes for Pernambuco ; machine knives for Sydney, 
Valparaiso and Buenos Aires; drills for Yokohama; 
springs for Calcutta and Montevideo; sheep shearing 
machines for Sydney and Buenos Aires ;_ wire for Lishun ; 
machetes for West Africa ; cutlery for Rio and Pernam- 
buco ; and forgings for Calcutta. France, Italy and the 
United States are buying fairly heavily, and a considerable 
quantity of steel is going tothe Far East. The file, saw 
and small tocl departments are very busy. A rather 
interesting reference to developments in North Lincoln- 
shire was made the other day by Captain Thomas, man- 
aging director of the Redbourn Hill Iron and Coal Co., 
which is now part of the big Thomas concern in South 
Wales. He mentioned that two years ago they had at 
Redbourn Hill cnly two blast-furnaces, neither of which 
was in good crder. Since then there had heen great 
extensions proceeding, the money allocated to the purpose 
having risen from £400,000 to £2,000,000. In June, 191 6, 
they were employing only 228 persons, by the following 
June the number of employees had risen to 2549, and 
for some time they had heen producing a first-class basic 
pig iron thoroughly suitable for shell steel. The most 
recent batch of Government contracts placed in this and 
the Lincolnshire district included iron castings, oil and 
steain engines, table and clasp knives, forks and spoons, 
razors, tools, trolleys, and quantities of iron and steel 
wire. Regarding actual dismissals, they do not yet seem 
to have begun, though at one works a thousand shell 
girls are on notice, and it is stated that in the aggregate 
many thousands are in the same position. The Labour 
Exchange authorities are arranging for temporary branch 
offices at several points in the district, in order adequately 
to cope with the large movements expected shortly. 
Amongst the curiosities of war conditions has been the 
establishment by a firm of drapers of a hot stamping 
works for making parts of shells, and this enterprise has 
done so well that it will be interesting to see whether 
it now comes to an end or develops into an ordinary 
factory for peace works. 


Iron, Steel, and Coal. 


It is almost useless to say much about the market 
for iron and steel until matters become more settled. 
Under the new conditions there should be good supplies 
for commercial work. In the same way it is hoped that 
the return of 100,600 men premised for the mines will 
solve the problem of the coal market, which at the moment 
is still under serious pressure, especially in the case of 
slacks, and, with scarcely anything on the open market. 

rices remain little better than nominal. Best South 
Yorkshire steam hards are quoted 23s. to 23s. 6d. ; best 
Derbyshire, 22s. 6d. to 23s.; seconds, 21s. 6d. to 22s.; 
cobbles, 21s. 6d. to 22s.; nuts, Sls. to 22s.; best hard 
slacks, 18s. 3d. to 18s. 9d. ; seconds, 17s. 9d. to 18s. 3d.; 
soft nutty, 17s. 6d. to 18s.; peas, 16s. to 16s. 6d.; and 
small slacks, 13s. to 14s. In house coals, branch is quoted 
27s. to 27s. 6d. ; and best Silkstone, 23s. 6d. to 24s. 6d. 
per ton at pit. 








NORTH OF ENGLAND. 
(From our own Covtespendins.) 


Trade Under Peace Conditions. 


THE cessation of hostilities has produced many 
difficult problems in industrial circles in the North of 
England. Manufacturers as a whole had not, unfor- 
tunately, formulated or had only just commenced to 
formulate, plans for transferring their industries from 
war to peace conditions when the armistice came. As 
a result, some time must elapse before a satisfactory 
adjustment can be effected. In a large measure, however, 
the duration of the interval for reversing the trade con- 
ditions will depend on the promptitude of the authorities 





i 
in removing some of the restrictions on business, and 
more particularly on exports. The position of the coal 
trade cannot be expected to improve for sometime yet ; 
not, indeed, until sufficient miners are brought back 
from the Army to increase the output. The export 
business will be slow to return to the normal, but at home 
the shortage of coal should be lessenea to some extent 
ere long. On the other hand, in the case of shipping 
there may he a speedy change for the better. The 
submarine menace is over, the convoy system is abolished, 
and ships are once more making normal passages. More 
work will, therefore, be got out of the ships, and the 
extreme scarcity ot tonnage from waica we have suffered 
for so long will soon be a trouble of the past. There is, 
of course, the question ot control. It is recognised tnere 
must be more or less control of shipping until peace terms 
are finally arranged, and demobilisation has been carried | 
out, but an assurance given by the Government that as | 
much shipping as possible wiil be released is very en- 
couraging, and before long it is expected that there will 
be more tonnage on offer on the open freight market. 
That wi mean much to our export trade, which it is 
necessary to resume without delay. In the matter of 
shipbuilding, moreover, the Government has announced 
that no more standard snips are to be built, and that the 
yards will be opened immediately for the execution of 
private orders. As to the shipbuilding industry itself 
there iz no doubt that a pericd of great activity and 
prosperity is in store for it ; for there is any amount of 
inquiry, and orders promise to tumble into tne yards of 
builders faster than they can execute them. The release 
from Government control was the first essential to a 
forward movement, and shipbuilders now have the satis- 
faction of being able to proceed wih their activities 
without being hampered by restrictions. The iron and 
stee] trades are faced with a period of unsettledness 
betore starting afresh under peace conditions. Since 
the signing of the armistice they have had little to deal 
witn, except cancellation of orders. This «xperience 
relates mainly to business connected with the manufacture 
of muni'ions, which will now cease. On the other hand, 
the demand for shipbuilding and constructional material 
will continue very heavy, while the Allied and neutral 
inquiry for pig iron is likely to be brisk. 


Grave Situation i1 the Stee! Industry. 


Industrial unrest has had a significant develop- 
ment in the Cleveland district during the week-end, 
through a dispute which has arisen in the steel industry 
over a question of wages. The situation at the tim of 
writing is, indeed, very grave, and threatens to throw 
the whole of the steel industry into a state of idlencss. 
It. appears that the sample passers in the smelting depart- 
ments at three of the largest works handed in 14 days’ 
notice to terminate their employment, as a protest against 
a recent arbitration award given by the Committee on 
Production, as the result of a claim made by the sample 
passers, for increases in their wages. The decision of 
the Committee on Production did not uphold the sample 
passers’ clalms, hence the present dispute. Sample 
passers act as foremen in the smelting departments, and 
their earnings vary from £10 to £16 a week, according to 
the conditions of their work on the different plants. 
Notwithstanding their high rate of pay before the war 
they have since received increases varying from £2 10s. 
to £4 10s. a week, and in some cases even more. Before 
the notices expired at the week-end a proposal was made 
by the employers that the matter should be again sub- 
mitted to arbitration, conditionally upon the men 
continuing at work. The sample passers, however, 
declined, with the result that the smelters struck work 
in support. All the men concerned in the dispute are 
members of the British Steel Smelters’ Society, and the 
executive, it is stated, authorised them to support the 
sample passers in any action they might take. Three 
of the largest steel producing plants in the Cleveland 
district, viz., at the Port Clarence Works, the 
Britannia Works, and the Skinningrove Works, 
have been rendered idle, and men employed in 
some of the’ rolling mills have also struck work in 
support. By the end of the week notices will 
also expire affecting men employed in the steel depart 
ments at the Cargo Fleet Works, Bolckow Vaughan’s 
Works, the Malleable Works, Stockton, and the Warrenby 
Works, Redcar. 


LATER, 
Strike Spreads. 


A grave and far-reaching development has taken 
place. The District Joint Committee, which is repre- 
sentative of all the branches of the British Steel Smelt-rs’ 
Society on the North-East Coast met at Middlesbrough 
on Tuesday night, and decided to advise all the members 
at the various works to cease work that night In accord- 
dance with this decision the smelters and sample passers 
at all the works on the North-East Coast struck work 
upon the last heats being turned out. As a result the out- 
put of steel from the furnaces is now completely held 
up. Some of the rolling mills are still working, and will 
continue to do so as long as the material on hand lasts. 
The number of men who are already out is anything 
from 5000 to 10,000. 


Cleveland Iron Trade. 


Following a week’s celebration of the signing 
of the armistice business in the Cleveland pig iron trade 
has resumed a more or less normal course. The market 
has been stimulated to some extent by a strong inquiry, 
particularly for forge iron, many consumers showing a 
keen disposition to increase their stocks so as to secure 
themselves against future contingencies. On the other 
hand, makers are not inclined under existing circumstances 
to commit themselves very far ahead. The position is 
full of uncertainty, both as to the future course of prices 
and the extent to which official control of the trade 
will be relaxed. The opinion is generally expressed that 
although greater freedom may be permitted in the manu- 
factured iron and steel trade, the official control both 
of p ices and distribution is not likely to be immediately 
relaxed in the pig iron trade. At all events, many appli- 
cations for export to neutrals are being turned down. 





The home demand, however, is sufficient to absorb the 


whole of the output after the needs of the Allies have been 


|met. The means of distribution are, unfortunately, 


still inadequate. There seem to be more trucks about, 
but the number is far below the real needs of the trade. 
For home use No. 3 Cleveland pig, No. 4 foundry and 
No. 4 forge are firm at 95s., with a premium of 4s. for 
No. 1, whilst the export figures are No. 1, 127s. 9d., 
and the other qualities, 122s. 9d. per ton f.o.b. 


Hematite Pig Iron. 


There is no material change in the East Coast 
hematite pig iron trade. Production is adequate for all 
home needs, and subject to the difficulties of transport 
is passing promptly into consumption. The home price 
of mixed numbers is 122s. 6d. per ton, and 25s. more is 
quoted for export, but only small parcels are being s'.ipped. 
All the works have now ample stocks of foreign ore on 
hand, and supplies are coming forv. ard regularly. 


Furnace Coke. 


Coke producers still manage to keep the blast 
furnaces adequately supplied with fuel, and with an added 
subsidy from the Government, are able to supply good 
medium furnace qualities at 35s. 6d. delivered at the 
works 


Manufactured Iron and Steel. 


The demand for shipbuilding and constructiona 
material shows no diminution, but in many branches of 
the steel trade the cancellation of Government orders 
has created a temporary slackness. Apparently pre- 
parations for peace were far from complete. In any 
ease the transition from war work was bound to create 
a little dislocation and relaxation of pressure, but it is 
believed this is only temporary and that there will soon 
be plenty of work in the market. At the moment, un- 
fortunately, manufacturers are faced with a serious 
position, owing to the sectional strike in the smelting 
departments, which has every appearance of throwing 
the whole of the works idle. Prices of all descriptions 
of finished material are very firm. The principal quota- 
tions for the home trade ar as follows :—Steel ship plates, 
8in. and upwards, £11 10s.; /,in., £11 15s.; jin., £12; 
hin., £16; under lin. down to 3/,in., £17; steel hoikr 
plates, £12; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; steel strip, 
£16; iron ship rivets, £21 ; common iron hars, £14 15s. ; 
best bars, £15 15s.; double best bars, £16 15s.; treble 
best bars, £17 15s. ; packing iron, tapered, £17; packing 
iron, ordinary, £13 10s. ; steel hoops, £17 10s. to £18 10s, ; 
iron ship ancles, £13 15s.; steel rounds, squares, &c., 
£12 10s.; steel sheets, 24 gauge, £17 10s. net f.o.b. at 
works for quantities of ten tons and upwards ; annealed 
sheets, £18 5s.; painted sheets, £20. The following are 
nominal , quotations for export: Common iron bars, 
£17 17s.; best bars, £18 5s.; double best bars, £19; 
packing iron, tapered, £19 to £20; packing iron, ordinary, 
£15 10s. to £16 10s.; iron ship angles, £15 to £15 10s. ; 
iron ship rivets, £23:; steel bars, basic, £16 10s. to £17 10s. ; 
steel ship plates, £15; steel joists, £13 10s. to £14 10s. : 
steel hoops, £19 to £20; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel strip, £20; steel rails, £13 5s. 


The Coal Trade. 


The coal trade has not yet settled down under 
the new conditions. Collieries of all classes report a good 
tonnage supply in hand, but the outputs at the pits have 
been very disappointing and business has been dislocated 
in consequence. The men turned up very irregularly 
after the armistice rejoicings. Many of the pits, in fact, 
were totally idle last week, while at others the outputs 
were only half the recent normal product for prompt 
delivery. At the moment all requisitioning and contract 
demands are maintained at the maximum, and no ex--* 
pectation of any easing off is anticipated for neutrals 
for some time to come. Coal exporters, however, appear 
to be holding their hands as regards doing much business 
for forward loading. This attitude is due to the fact 
that matters are very unsettled. both as regards freight 
rates, and as to what may happen in regard to the scheme 
for the supply of coal to France and Italy. It is felt that 
before long some relaxation will be seen in the existing 
regulations, but until something definite is known, mer- 
chants hesitate to operate on any scale. All prices for 
Allies and neutrals are nominal at schedule figures, but 
the undertone is satisfactory, and for all the higher class 
grades the tendency is towards a further appreciation 
of values. The coke trade presents few new features. 
The demand from all quarters is brisk, and shipments are 
on the increase. The minimum neutral prices are as 
follows :—Best Northumberland steams, Davidson, 
Cowper and Bothals, 70s. ; unscreened, 61s. 8d. ; smalls, 
45s.; Tyne primes, best, 69s.; unscreened, 61s. ; smalls, 
45s.; Hastings, Hartleys, Cramlingtons, &c., bests, 
64s. ; unscreened, 56s. 8d.; smalls, 42s.; best Durham 
screened steams, class I., 70s. ; class IT., 67s. ; unscreened 
gas coals, ordinary, 52s. 6d.; unscreened coking coals, 
52s. 6d.; unscreened bunkers, ordinary, 52s. 6d. ; bests, 
55s.; smithy and peas, 60s.; double screen nuts, 60s. ; 
foundry and furnace coke, 65s.; gas coke 50s. The 
maximum quotations for the Allies are as follows -—Best 
Blyth steams, 37s. ; Tyne primes, 36s. 6d.; Tyne prime 
smalls, 27s. 6d.; second steams, 32s. 6d. to 34s. ; North 
Northumberland smalls, 25s. to 27s. 6d.; Blyth smalls, 
27s.; smithies, 3ls. to 32s. 6d.; peas and nuts, 3ls. to 
32s. ; best gas, 32s.; second gas, 30s. 6d.; coking coals, 
3ls. 6d.; coking smalls, 30s. 6d.; household coals, 35s. 
to 37s. ; foundry coke, 50s. ; gas-house coke, 40s. ; best 
bunker coals, 34s. to 34s. 6d.; ordinary qualities, 33s. to 
33s. 6d.; specials, 39s. Principal quotations for the 
home trade are as follows :—Northumberlands: Best Blyth 
steams, 33s. 6d. to 35s. 6d. ; second Blyth steams, 29s. 6d. 
to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; un- 
screened for bunkers, 27s. 6d. to 29s.; household coals, 
26s. 6d. to 27s. 6d. ; best Blyth smalls, 25s. 6d. ; smithies, 
3ls. 6d. to 36s. 6d.; North Northumberland smalls, 
25s. 6d.; peas and nuts, 35s. to 37s. 6d.; Durhams: 
Steam (locomotive), 33s. to 35s. ; special Wear gas, 31s. 6d. 
to 33s.; best gas, 29s. to 31s. 6d.; second gas, 27s. 6d. 
to 30s. 6d. ; ordinary bunkers, 30s. ; best bunkers, 31s. 6d.; 
superior qualities, 34s.; smithies, 3ls.; peas and nuts, 
3ls.; coking[coals, 29s, to 30s, 
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SCOTLAND 
(From our own Correspondent.) 
The Industrial Situation. 


No material alteration is noticeable so far in 
industrial circles. Manufacturers and merchants are doing 
everything possible to smooth the way for an early return 
to pre-war activities. Orders for all classes of products 
are innumerable, but until restrictions are raised very 
little can be done. There seems to be a fairly general 
feeling that until peace is actually signed there can be 
little movement towards the freeing of industry. Conse- 
quently, with everything still somewhat indefinite, terms 
of deliveries are difficult to arrange, and matters stand 
pretty much as they were at the signing of the armistice. 
Munition works are certainly slackening off, and large 
war orders have been withdrawn and negotiations already 
begun for the transference of workers. Otherwise, how- 


ever, little change has yet taken place. 


Oil Pipe Across Scotland. 


At the beginning of this week and in the presence 
of representatives of the Inter-Allied Petroleum Council, 
Admiral Sir Hugh Tothill formally opened the new 
oil pipe line which connects the Clyde and the Forth. 
The ceremony took place at the Old Kilpatrick end of 
the line, where pumping apparatus and tanks have been 
erected close to the Clyde. The route of the oil line 
follows the Forth and Clyde canal to Grangemouth, 
a distance of 36 miles. By means of the line a considerable 
saving in transport can be effected. Supplies are pumped 
from the boats on the Clyde to the tanks at Old Kil- 
patrick, and then along the route indicated through an 
Sin. steel pipe and filled into the boats at Grange- 
mouth. There are four pumping stations and two tank 
installations, and the machinery is so constructed that the 
oil can be sent in either direction. The works when fully 
completed will be able to deal with 120,000 tons of oil, 
and the pumping machinery has a capacity of 100 tons 
per hour. It was in March that sanction to proceed 
with the scheme was granted and operations were begun 
in June, by a special pipe laving unit of the United States 
Navy under the command of Captain Barber. So ex- 
peditiously was the work carried out that oil was running 
in the pipe by November Ist. Representatives of the 
French, Italian and American delegations to the Inter- 
Allied Petroleum Council were present, and Admiral 
Tothill wa: accompanied by Sir George G. Goodwin, 
Engineer-in-Chief, and Sir A. Gibb, Civil Engineer-in-Chief. 


Education in Chemistry. 


Mr. James Glass, a native of Edinburgh, resident 
in London, has offered to the Edinburgh Merchants’ 
Company securities to the value of £20,000 for the purpose 
of establishing a school of chemistry in connection with 
George Watson’s College. 


Pig Iron. 


Activities at the pig iron works are fully main- 
tained. The change from war conditions will make little 
difference to the extent of demands, as stocks everywhere 
are much depleted, and the various markets at home and 
abroad are eagerly waiting for supplies. Hematite and 
foundry qualities are still very scarce, while forge iron 
continues in fair supply. 


Finished Iron and Steel. 


At the steel works there is a large output of plates, 
sectional bars and joists. The pressure for plates and angles 
for hull construction is particularly heavy, and makers 
have plenty of orders. The output of high tensile steel 
is limited. Malleable iron makers anticipate little diffi- 
culty in disposing of outputs in view of home and export 
requirements. Engineering firms, generally, have any 
amount of ordinary business to go ahead with at the first 
opportunity. Everything simply awaits the removal 
of Government control. 


Coal. 


All descriptions of Scotch coal are in heavy 
demand and the return of the miners from the Army is 
eagerly looked for. Some relief is also expected from 
reduced requirements at munition and other war factories, 
also easier demands for Admiralty purposes. Industrial 
and domestic needs are strong, and the latter, in all dis- 
tricts, have benefited from reduced export deliveries, 
though there is plenty of leeway still to make up before 
householders can receive quantities necessary in view of 
the present wintry weather. Prices are unchanged so 
far, but these, of course, are still under Government 
control. Ell coal, f.o.b. at Glasgow, 32s. 6d. to 35s. - 
splint, 35s. to 37s.; navigation, 37s.; steams, 34s. 6d. ; 
treble nuts, 30s.; doubles, 29s.; singles, 28s.; first- 
class screened navigation, f.o.b. at Methil or Burntisland, 
36s. to 38s.; first-class steams, 35s. ; third-class steams, 
3ls.; best steams, f.o.b. at Leith, 33s. 6d.; secondary 
qualities, 323. 6d. per ton. The aggregate shipments 
from Scottish ports during the past week amounted 
to 81,753 tons, compared with 120,643 in the preceding 
week, and 133,610 tons in the corresponding week of last 
year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Changing Conditions. 


Tse general expectation is that relaxation of 
Government control of the coal trade will be a very slow 
process, and that the South Wales area will be subject to 
restrictions for a longer period probably than any other. 
The conditions during the war period were difficult 
enough for those engaged on the commercial side of the 
industry, but they all tended towards restraint upon 
business, and not being able to do much coal-exporters 
and others took things more or less philosophically. Now, 





however, with the prospect of regulations loosening, 
business men will be faced with what are regarded as real 
difficulties. It is recognised that the utmost caution will 
be necessary in any enterprise or contract. There are so 
many factors bearing on the situation when trading 
becemes ‘“free.’’ This, however, must be some little 
time off, but still there will be many changes in regulations. 
Nothing definite has yet been announced concerning the 
revised list of schedule rates of freight for French ports for 
neutral steamers, but it is significant of what may be 
looked for that this week, in the case of an ex-neutral 
steamer controlled by the Ministry of Shipping, instead of 
the rate being 48s. 9d. for Cardiff to Rouen, it was 38s. 9d. 
Although this reduction cannot be taken as a guide to the 
rates for other French ports, still it gives an idea as to 
what the authorities think should be the values, and the 
expectation is that the whole schedule of rates for neutral 
vessels will undergo a very material cutting down now that 
the owners’ costs in the matter of war risks insurance have 
fallen so sharply. Furthermore, vessels, now that con- 
voying is abandoned, are able to do two trips to near 
French ports, where previously only one was possible. While, 
however, freight rates are to be altered in a downward 
direction, the various schedules of coal prices are to be 
revised, and the prices are to be again increased. 


Demobilising Miners. 


Arrangements have been made in the South 
Wales coalfield for the immediate release of miners. 
Information has been obtained from the different collieries 
as to the amount of Jabour which they can provide employ- 
ment for, and lists of men who are to be released have been 
sent on to the miners’ agents in the respective areas. At a 
meeting of the Joint Disputes Committee of the Welsh 
Coal Board on Tuesday, it was arranged that the work of 
demobilisation should be carried out by the central officer, 
under the supervision of the joint secretaries’ of the 
Conciliation Board (Messrs. Finlay A. Gibson and T. 
Richards). A detailed scheme is to be submitted for the 
approval of the South Wales Miners’ Federation. 


Breakers Ahead. 


The members attending the coalfield conference 
at Cardiff on Saturday last decided to postpone the coming 
into operation of the curtailed working hours for surface 
men from Monday last ‘18th inst.‘ to December 5th, which 
is the date upon which the national movement takes 
effect. Notice to this end has been served upon the coal- 
owners, and therefore there is no development of impor- 
tance in regard to that question. The matter is, therefore, 
for the time being dormant, but there is another cloud on 
the horizon, which, it is somewhat surprising, has not 
burst ere this. For months past colliery clerks have been 
complaining of their conditions, and attempts have been 
made to stimulate organisation, &c. So far as can be seen 
the coalowners have not directed very much effort to 
meeting the grievances of the clerks, who have been 
attracted to the South Wales Miners’ Federation for help 
and sympathy. The Miners’ Federation has naturally 
welcomed the accession to its membership of clerks, the 
Federation being of the opinion that there should be only 
one union for all colliery employees, no matter in what 
capacity they may be engaged, and that that one union 
should be the Miners’ Federation. The coalowners appear 
now to have awakened to the danger of the position, seeing 
that the clerks have access to the works and private 
documents of the owners, and at a recent meeting of the 
Conciliation Board the coalowners’ representatives pro- 
tested against the Miners’ Federation accepting colliery 
clerks as members. Their contention was that the clerks 
were excluded from the non-unionist agreement. The 
miners’ leaders declined to accept the suggestion, and 
pointed out that the clerks must claim freedom to join any 
union they might choose. This being the case the owners 
informed the workmen’s leaders that they will have to 
consider their position in the matter. 


Current Business. 


It is a very long time since the coal trade was so 
active. The docks are congested with tonnage, and coals 
are short of requirements for shipment. Unfortunately, 
some of the docks are not so well prepared as others for a 
rush such as is now being experienced. Some of the tip- 
ping appliances are out of repair, owing to the difficulties 
in war time of obtaining machinery, &c. The result is 
that work is rather handicapped, but still, with the appli- 
ances that are available, full activity is maintained. 
Tonnage has come along very freely during the past week, 
the result being that there is a very considerable number of 
vessels on the waiting list, and the prospects are that very 
strong conditions are practically certain to be seen for a 
month, if not right up to the end of the year. Collieries 
are so fully stemmed that they have no prompt coals to 
spare, while the authorities are not releasing much, if any, 
coal for neutral consumers. Large coals are in chief 
demand, but, as a matter of fact, the requirements are now 
so extensive that any class of coal is eagerly sought after 
and taken. Small coals are very firm, and even inferior 
descriptions, which have been “ banked ”’ in slack times, 
are now being taken up again. Coke and patent fuel 
undertakings are very busy, the call for all descriptions of 
fuel being strong. Pitwood is steady, and is in fair 


supply. 
LATER. 


There is no change in the state of the coal trade. Loading 
activity is very pronounced, and the tone of the market 
in all departments is very firm. With regard to freight 
rates the Ministry of Shipping has now notified that in the 
case of requisitioned neutral steamers the rates as from the 
beginning of this week (18th inst.) are to be reduced. 
The reduction upon the neutral schedule of rates is 10s. 
for coal and 15s. for coke for north French ports, and 15s. 
for coal and 22s. 6d. for coke for French bay ports. With 
regard to the scheme for finding employment for demobi- 
lised miners, the Executiv> Council of the South Wales 
Miners’ Federation on Wednesday complained that the 
coalowners were not making provision for the employment 
of these men by the extension of underground working 
areas. The scheme relating to the demobilisation of 
miners was considered, and it was decided to defer the 
matter and convene a special meeting of the Conciliation 


' 
Board, in order to deal with the whole question of the re- 
employment of men serving in the Army and Navy. 


Schedule Prices (Fixed for Allies). 


Steam coat : Smokeless best, 40s.; smokeless seconds, 
38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best drys, 37s.; 
ordinary drys, 35s. 6d.; steam smalls, 25s. to 28s. 6d.; washed 
smalls, 29s. 6d.; best Monmouthshire Black Vein large, 37s.; 
ordinary Western Valleys, 36s.; best Eastern Valleys, 36s.; 
seconds, Eastern Valleys, 35s. Bituminous coal: Best 
households, 40s.; good households, 37s. 9d.; No. 3 Rhondda 
large, 37s. 9d.; smalls, 33s.; No. 2 Rhondda large, 34s.; 
through, 29s. and 30s. 6d.; smalls, 24s. and 26s.; best 
washed nuts, 37s.; seconds, 35s. 6d.; best washed peas, 
34s. 6d.; seconds, 33s. 6d.; patent fuel, 37s. (6d. extra 
France and Italy) ; coke, 54s. 6d.; pitwood, ex-ship, 65s. 
Neutral prices (minima): Best smokeless large, 50s.; best 
seconds, 47s. 64.; seconds, 46s.; ordinary large steams, 
45s.; best drys, 45s.; ordinary drys, 42. 6a.; best house coal 
(export), 50s.; good qualities, 46s.; No. 3 Rhondda large, 
46s.; No. 3 smalls, 38s.; No. 2 Rhondda large, 41s.; No. 2 
through, 35s. 6d.; No. 2 through seconds, 33s.; patent fuel, 
45s., and coke 70s. 


Newport. 


The marked improvement in tonnage has given 
a very strong complexion to the coal trade. Coals are 
inadequate for shipment, and there is a good demand for 
supplies for home consumption. Collieries are working 
fully. Schedule prices (fixed for Allies) : Steam coal : Best 
Newport Black Vein large 37s.; Western Valleys, 36s.; 
best Eastern Valleys, 36s.; other sorts, 35s.; steam smalls, 
25s. to 27s. Bituminous coals : Best house, 40s.; seconds, 
37s. 9d.; patent fuel, 37s.; pitwood, ex-ship, 65s. Neutral 
prices (minima) : Best Newport Black Vein, 45s.; Western 
Valleys, 43s. 6d.; best Eastern Valleys, 43s. 6d.; Eastern 
Valleys, other sorts, 42s.; best house coals, 50s.; seconds, 
46s.; patent fuel, 45s.; and coke, 70s. 


The coal trade in the Swansea district, and in the 
Western area generally, is in a much better position. 
Tonnage is more plentiful, coals are being more freely 
tipped, and the collieries are working better. Anthracite 
descriptions of all kinds are going off freely, with the excep- 
tion of rubbly culm and duff. It is hoped that the anthra- 
cite trade will benefit to some extent now that licenses can 
be obtained to export these qualities to Holland. Steam 
trade coal conditions are brisk. Schedule prices (fixed for 
Allies) :—Anthracite : Best breaking large, 37s.; second 
breaking large, 36s.; third breaking large, 34s. 6d.; Red 
Vein large, 34s. 6d.; machine made cobbles, 46s. to 49s. 6d.; 
French nuts, 46s. to 49s. 6d.; stove nuts, 46s. to 49s. 6d.; 
beans, 40s. to 42s.; machine made large peas, 27s.; rubbly 
culm, 18s. and 20s.; duff, 13s. 6d. and 15s. 6d. Steam 
coal: Best large, 37s.; seconds, 34s.; bunkers, 29s. and 
30s. 6d.; smalls, 24s. and 26s. Bituminous coal : Through 
and through, 34s.; smalls, 31s.; patent fuel, 37s. Neutral 
prices (minima): Best large anthracite, 45s.; seconds, 
43s. 6d.; thirds, 4ls.; Red Vein, 38s.; machine made 
cobbles, French nuts, and stove nuts, 54s. to 60s.; machine 
made beans, 46s. to 49s.; machine made peas, 45s.; rubbly 
culm, 26s.; breaker duff, 16s.; best large steams, 45s.; 
second quality, 41s.; best through, 35s. 6d.; second through, 
33s.; bituminous through, 4ls.; smalls, 32s., and patent 
fuel, 45s. 


Tin-p'ates. 

Steady conditions prevail in the  tin-plate 
industry. Makers are fully booked up over the next few 
months, and are therefore sitting tight until it can be seen 
more clearly what trading prospects are likely to be. For 
tin prices are again slightly less. Quotations :—LC., 
20 x 14 x 112 sheets, 32s.; block tin, £319 10s. per ton 
cash ; £299 10s. per ton three months ; copper, £122 per 
ton cash and for three months. Lead, Spanish, £29 10s. per 
ton ; spelter, £54 per ton. 








FORTHCOMING ENGAGEMENTS. 





SATURDAY, NOVEMBER 23rp. 
MancHESTER AssocriaATION oF ENGInerRs.—Grand Hotel, 
Aytoun-street, Manchester. Paper, ‘‘ Conveyors in Relation to 
Engineering Works,” by Mr. W. H. Atherton. 6.30 p.m. 


TUESDAY, NOVEMBER 26rx. 

InsTITUTION oF Locomotive ENGINEERS : LzEps CENTRE.— 
Philosophical Hall, Park-row, Leeds. Discussion, opened 
by Mr. J. W. Kidd. Subject: “‘ Fire-box Stays.”’ 7 p.m. 

Tue Juntor INSTITUTION OF ENGINEERS: NorTH-EASTERN 
Section.—Mining Institute, Neweastle-on-Tyne. ‘“‘ Boilers, 
Coal and Gas Fired,” by Messrs. E. F. Oakford and 8. H. Morre. 
7.15 p.m. 

InsTITUTION oF Exectricat ENGINEERS: NORTH-WESTERN 
Centre.—Engineers’ Club, Manchester. ‘‘ The Use of High 
Pressure and High Temperature Steam in Large Power Stations,” 
by Mr. J. H. Shaw. 7 p.m. 

Tue Jouyvtor INsTITvTTION OF ENGINEERS: NORTH-EASTERN 
Section.—Mining Institute, Neville-street, Newcastle-on-Tyne. 
Paper, “‘ Boilers, Coa! and Gas Fired,”’ by Messrs. E. F. Oakford 
and 8. H. Moore. 7.15 p.m. 


WEDNESDAY, NOVEMBER 27rtu. 
Tue INDUSTRIAL REconsTRUCTION Councit.—Saddlers’ Hall, 
Cheapside, E.C. 2. Lecture, ‘‘ Labour and Industrial Develop- 
ment,”’ by Mr. Ernest J. P. Benn. 4.30 p.m. 


THURSDAY, NOVEMBER 28rTa. 

Royat Society or Arts, John-street, Adelphi, W.C. 2. 
Indian Section. ‘‘ Some Aspects of Hindu Life,” by Bhupen- 
dranath Basu. 4.30 p.m. 

Tue Brremincram Metatiuraicat Society.--Birmingham 
Chamber of Commerce, New-street. Paper, “‘ The Mechanical 
Properties of the Alloys of Copper and Zine as affected by 
Work,” by Mr. D. W. Ellis. 7 p.m. 


SATURDAY, NOVEMBER 30rx. 


Tux INSTITUTION OF LOCOMOTIVE ENGINEERS.---Room No. 18 
Caxton Hall, Westminster, S.W. !. Paper, ‘* Compound 
Locomotives,” by Mr. John Riekie. 2.30 p.m, 
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ELECTRIC POWBR DEVELOPMENTS DURING 
THE WAR. 


From a complete list of municipal and company elec- 
tricity supply undertakings which have installed additional 
generating plant during the period June 3th, 1914, to 
October 31st, 1918, issued by the Electric Power Supply 
Department of the Ministry of Munitions, the following 
table is compiled.:— 

Compeny. 


Municipal 
327 230 


Total No. of undertakings operating . . 327 
No. of undertakings who have in- 
stalled or have been authorised to 
install more plant ea’ we 
Plant capacity of undertakings re- 
ferred to above, at June 30th, 1914 
Additional plant installed or sanc- 
tioned (July 1st, 1914, to October 
31st, 1918) padh Got ee Sale - a0 
Proportion of additional plant sanc- 
tioned by present Director of Electric 
Power Gapply .2 0 cc..cs 00 
No. of schemes sanetioned by him 


56 20 


500,071 kw, 351,685 kw. 


645,072 kw. 324,453 kw. 


219,565 kw, 85,000 kw. 
32 10 
The units sold by the above seventy-six undertakings 
were as follows : 


Municipalities. 





Year. Companies. 
(56) (20) 
1917 1,384,185,750 1,160,237 ,146 
1914 892,333,100 691,116,312 
Increase in three years 581,852,650 469,220,834 


Certain statements having appeared in the Press during 
the past few weeks alleging that the Sheffield district is 
denied ¢lectrical expansion, while the North-East Coast 
undertakings are permitted to develop, the following 








are given :— 
N.E. Coast 
Sheffield Rotherham Power 
Corp. Corp. Companies, 
Kw. Kw. Kw. 
Plant capacity of power 
stations, 1914 .. .. 23,225 5,150 86.200 
Installed or ordered since *73,000 65,350 114,200 
138,350 kw. 
Total plant capacity in- 
stalled or on order 96,225 70,500 200,400 
166,725 kw. “a 
Increase.on 1914 of .. 580 per cent, .. 232 per cent, 
Area of supply .. 60 89. miles . 1400 849. miles 
Units sold—1917 186,220,901 563,365,976 
Units sold—1914 os oe 31,474,377 


-. 244,544,247 


Increase in three years 154,746,524 kw. .. 218,821,729 kw. 
(* This excludes a further 50.009 kw. provisionally sanctioned for 
Sheffield ) 


Sheffield and Rotherham combined have installed or 
ordered during the war about one-seventh of the exten- 
sions of all the local authorities and companies combined. 

The Ministry of Munitions commandeered for, or 
allocated out of its own plant to, Sheffield no less than 
37,000 kilowatts of the additional 73,000 kilowatts which 
Sheffield has installed or ordered during the war. Some of 
this plant was commandeered by the then Director of 
Electric Power Supply (Colonel McLellan) from that 
which his firm had previously ordered on behalf of various 
clients. He also placed at the disposal of the Rotherham 
Corporation, entirely free of charge, a complete set of 
drawings, specifications, &c., of the Melbourne Power 
House—designed by his firm for the Victorian Government 
—to enable the Rotherham Corporation to save months of 
delay, which would otherwise have been inevitable, with 
serious consequences to the district. 

At the present moment Sheffield has 28,000 kilowatts 
and Rotherham 50,000 kilowatts of generating plant under 
construction, with boilers to steam the whole, which plant 
should be available for operation between January and 
June, 1919. 








THE NEED OF SHIPS. 





Lorp Prrer (Controller-General of Merchant Ship- 
building) issued at the end of last week the following mani- 
festo to shipyard workers and marine engineers :— 

“The war is over in the Field, but not in the ship- 

rds. Germany is beaten, but she cannot give us 
back all the shipping she has destroyed. 

“‘The British Mercantile Marine has been one of the 
most decisive factors in bringing the war to a success- 
ful conclusion, but even now there must be no slacken- 
ing of effort in shipbuilding, as ships are as vitally 
necessary to-day as at any period in the history of 
this country. 

“During the war Britain has lost 9 millions tons of 
shipping, whilst Allies and Neutrals have lost 6 
million tons. The world’s production during the 
war has been considerably less than normal, so that 
the world’s shipping is now more than 15 million 
tons below the tonnage which would have existed 
to-day had there been no war. 

“Millions of troops are waiting to be transported 
to their homes. Thousands of cargoes of food stuffs 
and raw materials, which have been held up during the 
last four years, are waiting for transportation. The 
feod stufis are urgently required not only in this 
country but in every country in the world, where 
the Great War has dislocated all the usual channels 
of supply. The raw materials are equally necessary 
for the reconstruction of British industries, and in 
order to provide work for the millions of workers 
who are waiting to return to their pre-war occupa- 
tions. 

“Under these circumstances I appeal with confidence 
to the shipbuilding and marine engineering industries 
of the country not to relax their energies, and thereby 
to ensure that the greatest victory in the world’s 
history shall be followed by an unequalled period of 
industrial activity and prosperity. 

“The Prime Minister in December, 1917, stated, 
‘Victory is now a question of tonnage, and tonnage 
is victory,‘ and to this I might now add, ‘Peace 
is a question of tonnage, and tonnage is_prosperity.’ 

(Signed) Prrrie.” 


=—=—== 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 


let specifi: 














STEAM ENGINES. 


119,721 (15,357 of 1917). October 23rd, 1917.—Excentnric 
Vatve Gear, Mavor and Coulson, Limited, and another, 
47, Broad-street, Mile End, Glasgow. 

Tus invention relates to excentric valve gear in which the 
excentric is mounted to rotate about the axis of the crank shaft 
of the engine, and is capable of angular adjustment for forward 
or backward rotation, the excentric being rotated by gearing 
consisting of a toothed wheel fixed on the crank shaft in gear 
with a wheel on a countershaft and a pinion on the countershaft 
in gear with a toothed wheel in driving connection with the 
excentric. The adjustment of an excentric is effected by altering 
the angular relationship of the driven and driving gears which 
are mounted upon the countershaft, while maintaining them in 


N°N9, 721 














gear with their respective toothed wheels. Figs. 1, 2 and 3 are 
sectional views of the engine casing, showing the invention 
applied. Two excentrics A and B are provided, which are 
mounted to rotate about the axis of the crank shaft C. The 
excentrics are connected respectively to rotate with two toothed 
wheels D E in gear with driving pinions F G, so fixed to a 
countershaft H as to rotate and move endwise therewith. On 
the countershaft H there is also mounted a driven gear wheel J 
in mesh with a toothed driving wheel K, which is mounted upon 
and fixed to rotate with the crank shaft C. The driven gear 
wheel J is not connected to rotate or move endwise with the 
couptershaft H. Endwise movement of the driven wheel J is 
prevented by providing the wheel with a flanged extension 
which obtains support from a fixed collarM. The driven gear 
wheel J, and the driving pinion F, are placed close together on 
the countershaft H, and are formed to constitute a clutch 
whereby they may be connected to rotate together or separated 
to permit the countershaft and the two pinions to be rotated 
relative to the driven gear wheel J.—October 17th, 1918. 


119,728 (15,600 of 1917). October 26th, 1917.—Martve 
Encore Governor, Johannes Willem Monster, s/s Barking, 
Crossness, Abbey Wood, London, 8.E. 2. 

This is a governor mechanism to prevent racing of the engine 

when the propeller is lifted out of the water. It comprises a 

cylinder B in the stern of the ship, this cylinder communicating 
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with the sea by means of a pipe C, so that, as the vessel rises and 
falls at the stern, the height of the water in the pipe C varies and 
causes the piston H to move vertically, thus operating the bell- 
crank lever K, and through it and the rod P the throttle valve R 
in the main steani pipe.—October 17th, 1918. 


INTERNAL COMBUSTION ENGINES. 


119,809 (4158 of 1918). March 9th, 1918.—MrcHANICcAL 
LUBRICATION OF Motor CyctE Encrines, James Lansdowne 
Norton, Phillips-street, Aston, Birmingham. 

This is a simple means for introducing lubricant into engines 
by utilising the piston forthe purpose. Taking as an example a 
single-cylinder four-cycle engine with two valve cams, illus- 
trated in Figs. 1-3, the inventor forms the spindle L of each 
valve cam and gear hollow, and forms in the outer end thereof 
radial holes or openings N, and the bush surrounding the end of 
each spindle is formed with one larger opening which cx i 
cates with ¢ tube P to the outside of the gear case. He connects 
the one pipe or passage with the atmosphere, and arranges the 
holes in the corresponding spindle and the larger port in the 
bush, so that on each out-stroke of the piston toward the crank 








case the compression of air that would otherwise be caused in the 
case is dissipated through the pipe to the atmosphere. On the 
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inward strokes of the piston, or at an early point thereof, the 
communication to the atmosphere would be cut off. The other 
pipe Q is connected with ary suitable oil supply, and the holes 
in the correspording spindle, and the port in the bush, are 
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arranged to open on the in-strokes of the piston, so that the 
suction caused in the crank cease is utilised to draw a charge of 
lubricant therein.—Octoher 17th, 1918. 


CONDENSERS AND FEED-WATER HEATERS. 


115,631 (6935 of 1918). April 24th, 1918.—Hzat Conservine 
Apparatus, British Westinghouse Electric and Manu- 
facturing Co., Limited, 2, Norfolk-street, Strand, and 
another. 

One of the objects of this invention is to produce an apparatus 
for conserving the heat contained in the gases and vapours 
withdrawn from a condenser. A second object is to ensure the 
automatic and continuous condensation of the fluids discharged 
by a steam actuated ejector employed in drawing air from a 
condenser, and in which condensate is employed as cooling 
water. A third object is to provide an apparatus for controlling 
the delivery of an auxiliary supply of water when the supply 
is insufficient. The operation of the device is as follows :— 
Under normal operating conditions sufficient condensate is 
discharged from the conduit A properly to cool and condense 
the fluids discharged by the ejector and to maintain the body 
of fluid in the auxiliary chamber B at a temperature — st 
low to allow the partial vacuum in the float chamber 
to maintain the chamber full of water and to hold the discharge 
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valve D shut. As is well known, water at a temperature o 
approximately 212 deg. Fah. cannot be lifted by suction 
ih the supply of condensate discharged by the conduit A is 
shut off the body of water in the auxiliary chamber B will 
sae. be heated to boiling point by the steam and other 
uids discharged by the ejector through the port E, and 
consequently the vaporisation of the hot water in the conduit 
F will destroy the lifting effect of the partial vacuum in the 
float chamber C, and will cause part of the water in the chamber 
to be vaporised and the rest to drain back into the auxiliary 
chamber B. This will allow the float C to fall to its lowest 
position and to open the discharge valve D so as to supply 
water either directly to the auxiliary chamber or to the con- 
denser. In the latter case it will be cooled by falling over 
the tubes of the condenser, and then it will be employed in 
the same manner as condensate in cooling and condensing 
the fluids discharged by the condenser.—October 17th, 1918. 


GAS PRODUCERS. 


119,723 (15,396 of 1917). October 23rd, 1917.—AsH Ex- 
TRACTOR, Samuel Glover, St. Annes, St. Helens, and others. 
Figs. 1 and 2 are a sectional elevation and sectional plan of 

@ gas producer constructed in accordance with this invention. 
The part A is made of cylindrical or tapered form and has gas 
off-take ports B disposed so as to provide for the withdrawal of 
the producer gas evenly all round the coke. The ports lead 
to an annular chamber C situated in the furnace wall around 
the furnace, which forms a settling chamber for solid matter 
which may be contained in the gas, and also serves to equalise 
the “‘ pull” on the various gas off-take ports. At the lower 
end of the cylindrical furnace chamber there is arranged a 
suitably supported inverted conical element D open at the 





bottom, rotated by any convenient means and having an 
inwardly projecting spiral rib E thereon. The spiral rib serves, 
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when the cone is rotated, to draw the ashes down or extract 
them from the furnace and to discharge them through the 
open bottom of the cone. Beneath the latter is situated a 
circular dise oz plate F, upon which ash from the cone can 
rest at the angle of repose, so that self-discharge of the furnace 
is prevented. Over the plate E may be rotated a wiper or 
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vane-like part G—Fig. 3—which effects discharge of ash from 
off the plate into an ash chamber or on to an ash conveyor. 
The upper end of the inverted cone is provided with an annular 
liquid trough H which co-operates with a downwardly pro- 
jeeting ring I from the furnace above so as to form a water 
seal.—October 17th, 1918. 


PUMPING AND BLOWING MACHINERY. 


119,701 (14,722 of 1917). October 11th, 1917.—Hypravtic 
Rams, Robert Charles Green, Vulcan Ironworks, Win- 
chester. 

The object of this invention is to enable any desired number 
of pulse or waste valves to be readily fitted to the injection 
or feed pipe, so that the capacity of the ram may be increased 
and the bed of the ram or valve box be constructed in such 
® manner as to prevent it “ breathing” or expanding when 
subjected to the force of the pulsations of the water. The 
invention consists in forming the bed of the ram or valve box 
with tubular valve-carrying sections or valve bodies readily 
assembled in any required number according to the capacity 
of the ram. Each tubular section has a through way and is 
capable of being joined at the ends of the through way to the 
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injection pipe and to another similar tubular section or to a 
cover plate. The pulse or waste valves A are fitted on the 
tubular sections and the air chambers or ascension pipes are 
also fitted on tubular sections similar to the valve-carrying 
sections. The pulse valves—Fig. 4—are preferably of the 
duplex type with superposed inclined annular seatings B, 
and for each seating B have an annular rubber ring C that is 
adapted to close orifices D in the inclined annular seating, 
throngh which the waste water passes when the valves are 
open. Inthe form of fam shown a bifurcated pipe F—Fig. 3— 
flanged at its ends connects two side-by-side sections with the 
air chamber or vessel G to which the water is admitted by a 
delivery valve consisting of a flat perforated metal plate or 
grid H covered with a rubher disc and opening against a curved 
metal guard.—Otober 11th, 1918. 


TRANSMISSION OF POWER. 


119,754 (17,930 of 1917). December 4th, 1917. Execrro- 
Macnetic Ctioten, Alfred Soames, 22. Westminster 
Mansions, 8.W. 1. and another. 

¥ An electro-magnetic clutch has necessarily some residual 

magnetism and, generally speaking, the better the magnetic 
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according to this invention this disadvantage is overcome by 
counteracting the idual gneti by a reversal of the 
magneto-motive force, the residua! magnetism being, 30 to speak, 
swept out. Fig. 1 is a section through one form of clutch to 
which the invention is applied and Fig. 2 is a diagram showing 
the electrical connections after the manner of a Wheatstone 
bridge. In Fig. 1 the chitch member C has an actuating coil D 
which can be energised by current supplied to the slip rings X 
and the other clutch member is mounted on the shaft B, and 
kept in driving engagement with C when the coil is energised. In 
Fig. 2 the coil D is connected to two contact arms E and F, which 
make sliding connection with the resistance G. The source of 
power shown by way of example as a battery H is connected to 
opposite points of the resistance G, the whole arrangement being 
similar to that of a Wheatstone bridge, in which the place of 
the galvanometer is taken by the elvtch coil D. When the 
contact arms E and F are in the position shown in full lines in 
Fig. 2 the coil D takes its maximum current, and when the arms 
occupy the positions shown in dotted lines no current wil! pass 
through the coil D. In operation the contact arms E F are moved 
back from the position which they occupy when the clutch is 
working through the dotted ‘no current” position on to a 
position where the current, now in the reverse direction, will 
counteract the residual magnetism in the clutch members.— 
October 17th, 1918. 





MINES AND METALS. 


119,753 (17,732 of 1917). November 30th, 1917. ReirorceD 
Metats, Claude William Denny, 22, Edwardes-square, 
Kensington, London, W.8. - 

There are three provisional specifications to this invention, 
the two later being numbered 18,417 of 1917 and 18,418 of 1917 
respectively. The invention relates to adhesive deposits of 
metals by electro-deposition and has for its object to make the 
deposited metal perfectly adhesive to the metal which is being 
deposited upon. With this object the inventor uses a perforated 
metal plate or tube, and applying the softer covering metal to 
one or both sides thereof by electro-deposition, so that the 
covering metal enters the perforations of the plate, and is keyed 
or locked to the latter. In the drawings Fig. | is a section, and 
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Fig.5. Fig.6. Fig. 7 Fig. 8. 


Fig. 2 is an elevation of a perforated foundation plate which ix 
used in the production of a composite plate by a process of 
electro-deposition. Fig. 3 is a section of the plate at one stage 
of the electro-deposition, the covering metal being in the process 
of being built up upon the foundation or core. Fig. 4 is a 
section of the finished composite or reinforced plate. Fig. 5 
shows a modification where the softer covering metal is applied 
to one side only of the foundation plate. Fig. 6 represents the 
use of two foundation plates laid together, and Fig. 7 shows how 
the covering metal is applied and keyed to the two foundation 
— Fig. 8 illustrates the use of a foundation or core plete 
uilt up of several !ayers.— October 17th, 1918. 


MISCELLANEOUS. 


119,793 (2314 of 1918). February 8th. 1918. Wuire-Drawine 
Macurinegs, Frederick William Fenner, ‘* Llanaber,”’ Marsh- 
lane, Erdington, Birmingham. 

This machine comprises a series of shafts with drawing drums 

and dies at the opposite ends, the drums being connected to 
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circuit of such a clutch the more disadvantageous is the effect 


of the residual magnetism in making uncertain the point at their shafts by clutches which permit the drums at one side of 
which the clutch will pick up or release its load. In @ clutch the machine to be put into or out of action independently of 


those at the other side. In Figs. 1 and 2 parallel shafts A are 
connected in pairs by chains B and sprocket gearing C, The 
first shaft receives motion from an electric motor D through gear 
wheels E, or from belt pulleys, and in addition to driving the 
above-mentioned shafts it also drives through bevel gears F a 
pair of finishing blocks or wire coiling drums G, the latter being 
arranged at the opposite ends of the shaft. Each of the shafts 
A carries on each of its ends a ee H and between the 
drums are arranged holders I for the drawing dies, these and the 
bearings for the shafts being mounted on the side frames of the 
machine. In Fig. 2 the holders for the drawing drums are omitted 
from the upper part of the drawing. A clutch J is provided 
between each drawing drum and its shaft and may be arranged 
for independent operation.—-October 17th, 1918. 


119,829 (7445 of 1918. May 3rd, 1918. Prorar INsuLaTors. 
George Victor Twiss and others, 6, Laurence Pountney Hill 
Cannon-street, London. E.C.4. 

The pillar insulators forming the subject of this invention are 
built up of similar units and so constructed that any of the units 
can be removed without the necessity of lifting it out of en- 
gagement with another unit. In the drawings Fig. 1 is an eleva- 
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tion partly in section showing two of the units secured together ; 
Fig. 2 is a part plan of the bottom flange of a unit showing a bolt 
hole. A are the tubular pin elements whose flanges are slotted 
to form bolt holes and which are provided with seatings B : 
C are the porcelain insulators and D are the caps. The caps are 
provided with flanges E level with the top of the caps and upon 
which the underside of the flanges of the pin elements A of the 
neighbouring unit rest. It will be understood that if one unit 
of a pillar insulator formed of several units proves defective, 
this unit after unscrewing the bolt nuts and removing the bolts 
is easily taken out without disturbing the remainder of the unit 
and another replaced by sliding it into place.—October 17th, 
1918. 








EDUCATIONAL INTELLIGENCE. 








A PAMPATET relating to the ad of students from other 
Oniversities as candidates for higher degrees in the University 
of London, South Kensington, has just been issued. It says :— 
Under the statutes of the University, facilities have been 
afforded to students cf other universities, approved for the pur- 
pose, for proceeding to higher degrees in the University of London 
without taking a lower degree. Since 1901 about 350 students 
from British, Colonial, Indian, and foreign universities who 
have obtained degrees in those universities, or who have passed 
the examinations for degrees—even though they have not re- 
ceived the degree—have been registered as internal students, 
with a view to their proceeding to the degrees of master and 
doctor. The pamphlet now issued, containing revised regu- 
lations, is due to the desire of the University still further to 
encourage students from all parts of the Empire to continue 
their studies in London, where exceptional opportunities exist 
for research work in almost all subjects. 

It may be noted that in the revised regulations over:eas 
students, on giving the necessary details with regard to their 
previous courses of study, the degrees which they have obtained 
and the examinatiors which they have passed, may be informed 
before they leave their own country whether they can be 
registered as studerts for — degrees, and, if so, under what 
conditions. They may further be i as to the selection 
of a college, school, or institution for the particular subject 
of research which they desire to pursue. The minimum period 
of residence in London for registered sti.dents proceeding to 
higher degrees under these regulations is two years, subject 
to their compliance with the other conditions laid down. 

The pamphlet contains not only the special reguiations 
relating to the registration of persons as students for higher 
degrees, but also a conspectus of the requirements for higher 
degrees in the several faculties. 

It is intended to publish et a later date a handbook for post- 
graduate students, describing the facilities for instruction in 
various faculties and for study in libraries, laboratories, and 
museums. 








InpustriAt ConFERENCES.—In view of the success which 
has attended the fortnightly ferences and di ions now 
being held by the Industrial Reconstruction Council, and the uni- 
versal demand for their continuance, a second series has been 
arrenged for January, February, and March of next year. 
They will be held on Tuesdays, as before, in the hall of the In- 
stitute of Journalists, at 6 p.m. The first, under the title of 
“ Reconstruction of Restoration,” will deal with the general 
principles which should guide us during the difficult transition 
period, and will be opened by Major H. J. Gillespie, .D.S.O., 
on January 14th. The other meetings will discuss the Workers’ 
Interest in Costing, the Place of the Merchant in British In- 
dustry, Welfare Work, Wages and Conditions of Employment 
in relation to Future Industrial Prosperity, and Industry a: d 
Educational Reconstruction ; the respective opening addres. es 
will be delivered by Mr. A. Webster Jenkinson, F'.C.A. (Controlier 
of Factory Audit and Costs), Sir Charles MacLeod (chairman 
of the Imperial Commercial Association), Miss Newcome (Secre- 
tary of the Central Association of Welfare Workers), Captain 
James O’Grady (Secretary of the National Federation of General 
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Tenders pe be received up to 10 a.m on Friday, the 6th 
Deemer, 11 
Y ORDER OF THE POSTMASTER-GENERAL. 
Goutal Post Office, 
Nove mabe, 1918. 876 





oya! Society. — Government 
GRANT FOR SCIENTIFIC INVESTIGATIONS. 
APPLICATIONS for the year 19 9 must be receiv d at. the 
Offies of the Royal Society not later than JANUARY Ist 
next, and ~ust be made on printed forms to be obtained fron 
the CLERK TO THE GOVERNMENT GRANT COM 
M(TIE, Royal Society, Burlington House. London, W. in 





PATENTS AND DESIGNS ACTS, 1907-1914. 
TREATMENT OF OIL. 


The Proprietor of British Letters 


Patent ae 29,862 of 1912 is DESIROUS of ENTERING 
iit? Lewy lg Th INS w to Briush Manufacturers with > 
view to i t of the said Patent. hi 
relates to the extraction of light ol's from heave oils, 

Ad : BOULT, bed yd and oe 


1 and 112, Hat! en, 
London, EC. 1 EC. 1. 





852" 


[he Proprietors of Letters Patent 


No. 12,254/15, relatin; 
“MBANS aS cooLine tHE FUEL NOZZLES OF 
INTER Te dys ENGINES,” 

DESIRE to DISPOS mas the gg ad or to GRAN’ 
LICENCES to interested Mo reasonable terms wit! 
a view to the gr e work ng of the. patent in this conntry. 

En auiries to be add 
CRUIKSHANK and FAIRW EATHER, Limited 

a 2 902 n 


hm nepetane fanden. CC 








ibe Proprietor of Letters Patent 
0. 29,81'/153, relat ng to 
“comBUsTION CHAMBERS UF INTERNAL 
BUSTION ENGI Es,” 
DESIRES to D SPOS of the PATENT. or to GRAN’ 
LIC SN CES to interested parties on reasonable terms with ; 
view to the adequate working of the patent iu this country. 
Inqui ‘es to be addre: sed to 
CRUIKSHANK and FAIRWEATHER, Limited 


65-46, Chancery-lane, L ndon, W.C. 





° > ° 4s 
National Foremen’s Association. 
First Annual DELEGATE MEETING of above 

will be held at the imperial Mute, Kusseli- ae W.C. I, o1 
Saturday — beta D cember 7th and *th. Commencin; 
Saturday, at m.—All commnnications should be addresse 
to THE RECRETARY. Al. Hieh Holborn. W.C. 1. 





oventry Education Committee. 
MUNICIPAL bears rr INSTITUTE. 

Tre Committee invite APPLICATIVUNS tor the POS" 
of ENGIN &GKING LNSTRUCTOR in connection with c asse 
about to be established for Discharged Soldiers and Sailors 
Saliy perannum. Candidates must be of good genera 
educition, able to teach, and have had a varied experience i) 
engineering workshop practice 

The can iidate a»pointed will be required to take up hi: 
duties earlv in January 1919. 

Forms of apvlication and further particulars may be ot 
tained from the undersigned, on receipt of a stamped addresse: 


foolscap envelope. 
FREDK. HORNER, 
Education Dept., Secretary. 
Couneil House, 


ve 
26*h N wembe-. 


Fissex County Council. — Leytor | ' 
HIGHER EDUCATION COMMITTEE. 
Paces: ae page AND TRAVE SCHUNL, 
Governors of the above-named School invite APPLICA- 
TONS fw the POST of HEADMASTER. Experience in : 
School or a Junior Technical Institute is desirable. 
Candida: es mu-t ho'd the Degree of a British University iy 
Breneerene or Sciencs, or irs equivalent. Evening C:asse 
de = — paneine ba Fad under the Heac 
a e will supervise Evening Ciasses of th 
Seater O nracretal Institute:. 4 . 
Salary £550, rising by anuuil increments of £20 to £500 pe 
annum. 
ona of applicstion, which should be returned not late) 
14th December, may be obtained from Mr. Hh 
NICHOLAS. County Offices. Chelmsford. 


Tara, 896 








sg Great Indian _ Peninsula 
Fa panned COMPAN 
e Directors pare! >. spon TENDERS for tle 
SUPPLY ofthe following STORE: mel 
1. GALVANISED CORRUGATED 8 1EETS. 
2. COPPER PLATES and RODS. 
rf ACLD OPEN-HEARTA STE&EL gto esprmanene 
RARD SOLID-DRAWN CUPPER TUB 
& MILD STEEL PLATES 
Specifications and forms of Tender may be obtained at thi: 
office on payment cf the fee for the specification, whic! 
‘p'yment will nut be return 
‘eaders must be delivered in separate envelopes, sealed, anc 
addressed to the undersigned marked * Tender for Galvanisec 
Corrugated Sheets.” or as the case may be, not later than 
11 o’c!ook a m. on Friday. the 6:h December, 1918. 
The Directors do not bind themselves to accept the lowest 01 


any Tender. 
R. H. WALPOLE, 
Secretary 
Company's Offices, 


931 





48, Copthall-avenne, E.C, 
’ London, 27th November, 1918. 
ity of Leeds. — Electricity 
DEPARTMENT. 
ENGINES, ALFERE A Sune, aud LUNDENSING PLANT 
F LE, by Private Treaty. 
OFFERS are lavited for the following Plant, discarded tc 
make room for larger aptes 
ONE 2000 BH.P. Triple-expansion, three-cylinde 
VERTICAL BELLISS ENGINE. 
ONE 2000 BHP.  Tripleex TT three - cylinder 
. VERTICAL McLAKEN 
TWO SETS horiz nts SURFACE- CONDENSING PLAN? 
(by Mirrlees-Watson),"each havinga cooling surface of 
of feet, one set being equipped with ai: 
pumpmg engine and — ting oepe, and the 
other set with air Lote ping on d circulatin, 
TWO baw , or = 'HADE ‘ALTERNATORS 
The plant ts in good working order, and can be inspected b. 
SPP tment. 
ine ers-will be considered for the whole or any part of the 
P 
i Soe, specification, &c., may be obtained from the under- 
‘ne Corporation do not bind Rng nip to accept any offer. 
Offers be “The fectricity 
Departmen, 1, White hail-road, ty 
C. NELSON evptiet, 





nager. 


1, Whitehall-road, Leeds. 
23rd November, 1918. 











Berton- oPoR, -Irwell Rural Dis- 
noes RIC UNCIL, 

AP NTw aN SU nVEYOR, 
APPLICATIONS are invited for the POSITION of SUR- 
VEYOR to the above Council. The person appoioted will not 

be debarred from taking private practice, provided ome 

‘ouncil has, at all times, first cla'm on his services. Sala 
ind emoluments w'll not be Jess than £370 per ny 
Jandidates must hold a certificate of the Sanitary Institute or 
‘ther recognised body, and be fully eiace yong to carry ou 
he duties of a Surveyor as regards Sewerage Works, Sewag: 
Disposal, Building Construct'on. Highways. &. 

Form of avplication (which must be returned not later than 
‘he 3rd of Dacember next), and any farther information, can 
“Sees the Con well strieciy aM bited. 

nv the Council stri etly pro ri 
idee rete . 


‘O'R. 791 





Council Office:, 
Payers, » Manchester. 
vem er 2I1et, 
° . ° 
(jity of Birmingham Gas De- 
PARTMENT. NEC + #).LS WORKS. 
POSITION 4 FOREMAN FITTER.. 
WANTED. a FIRST-RATE MILLWRIGST to TAKF 
CHARGE of the chairs of the Machinery, Bo'levs, &c, at the 
tbove Works, the present “make” of which is 20 millions 
mbic feet of coal gas and water gas per day. The following 
— Py used :—Gas, steam, hydraulic and electric, D.C. 
n le 
A-plicants having experience of Fiddes-Aidridge S'oking 
Machinery and Steam Turbines will be preferab!y considered. 
Applicatiuns, st*ting training, exnerience. age, and salary 
ase to be made t 
E. B. TOMLINSON, | 
ik 





gineer. 
eee Water Board. | 
CHIEF ENGINEER. 

The Metropo'itan Water Board are pared to receiv 
oy or i for the OF FICE “ HIEF ENGINEER 
«# the B ard 

aera arperionee. & n addition to Ragiosering ee 
nents will a necessary 





aake the! apprintment at a salary ‘of £° +500" a year. The 
Hopey will be held during the pleasure of the Board. 
the Chief ngineer will be requ red to give his who'e time 
o the s-rvice of the Borrd, an must not bs directly «1 
ndirectly engaged in private practice or other prid employ- 
or ie Chi«f Engineer will not be reauired to contribute 
the Roard’s Superannuation — Provident Fand, nor will 
“A be entitled toa 
Applications. which need y "be accompanied bv testi 
nonials, must be on forms to be obtained from the Clerk cf 
he , 2 South- pee, Fins>ury-pive nent. London. & C. 2 
nd must be delivere? ‘to 





him ‘at that address in sealed 
+ welopes. endorsed ‘ Chief By seal no: later than 10 o’cloc’ 
m. on the Ist February, 1919 al canvassing is strictl; 
wrohibited and will disqnal fy rig e 
A. B. PILLING, 

Clerk of the Board. 

2, South-place, 

Finsbu:y-pivement, 

anden. E.C. 2, . 
___ 23rd November, 1918. 


Wanted, a Competent Engineer 
wah Aeese MANAGER of Established Portable 
y; Ww Uaveil Wheua requied. 
par-iculars of experience.—Add-ess, P376 
Office PS 


847 





Tool Age 
tid ful 
‘tagtueee™ 


\W anted, a First-class Man to 


take +ntire charge of outside staff and supervise the 
rection, testinz. and p uwtiog to work of H1gh-Ciass Evgynes, 
‘urbines, Rolling Miils, and Iron and Steel Works Plant 
generally. Applicants must have had sound technical educa- 
ion and thoroueh workshop training and experience. State 
«ge. fa'lest oe of training experience and salary 1e 
hot &*. The post offers a comfortable permanency. wit! 
vay and ag ae — to . aie capable man.— 
dress 89R, T neineer ” Office. 8B a 


Sta e age, svary 
“ The 
76 a 








anted, a Fully-quali- 
FIED ENGINEER as Sioderast 
SALES MANAGER, 

Must have eth mmercial experience, 
ferably with knowledge of the Motor Trade. 
Vill be required to deal with publicity, prices 

and stock policy. 
icants must have held ponsib) 


Wanted, for an Engineering 

Works near Manchester, CHEMIS(, preferably wich 
oxen in Fuel Oils. —Address particulars and “—: Te- 
qui to 893, ‘Tha Engineer * Office 89; 


anted for an Important Col 


LIERY - the North Midlauds, a er eee 
2NGINEER with and 
Must be competent to take charge of the Erec Super 
vision, and bo eae 8 of good modern Colliery Plank inclu ing 
te mg and Haulage Machinery, — Turbines, 
e 35 to 40 years preferred — Ap ppl jicat ons to give 
ierails 4 training and experience, and state salary required, 
with references or the nie of recent testimonials, = 696, “* The 
Engineer ” Office. 696 a 


Wanted, for London District, a 


NUMBER of first-class PROGRESS MEN; must be 
thoroughly efficient, energetic and cavab'e of getting a — 
mum output. Good salaries to the right men.—Apnly 

D., < o Publicity Service, 185, Gt. Portland.-*reet, 


London, 

Wanted, Head Engineer, by 
Manufacturing Firm in nburgh District 

‘actory Repair — Po pve atin Experience, and used 

to handling men. of ail machinery. 

ta'ary £400 per year.—A: FF, tating oe experience, eae “The 

Engineer” Office. Ba 


Wanted, Highly Qualified Tech. 
NICAL ap SAGER to Si de Nes mre and Equip- 
ment in a Factory devote Ait mass 

sperience ad | J 














Must have 








with fine tolerances.—Wri stating 
salary required to Rox °81, wittines. 15, yore we 2. 


Wanted Immediately, an Engi- 


NEER having experience of Desizn and Cons! ion 
of Agric itural Tractors, team and Vil Driven. —Address. in 
first instance, to 815, “The Engineer ” Office, stating full 
particulars of experience and terms. £xcellent ar 
for energetic, experienced man. 


Wanted, Machine Shop Super- 


INTENDENT in South of England Permanent 
tion. Must be experienced in Modern Machine Tools and 
for rapid p of C ial Vehicle Parts — 
vy dress, giving experience and salary required, = ar? 
Engineer ” Office. 











Fingineer with First-class Me- 


hry and Electrical Training, WANTED for 


Contracts. by large Electri omnia 
Foe in fn Midi aeds. No nm already on Government work 
be engaged.—Apply, giving tase sg sa'afy required, and 


when can commence, to yo nae Employment’ Exchange, 
quoting “‘ The Engineer” and N © A6383. 


ngineerin Estabiishment Re- 
QUIRE the SERVICKS of MAN to St Hier the 
TRAIL ae aud EDUCATION of 2000 YOUNG WORKFRS. 





Must be n! nient man, with i ;austrial experer ce rt teach- 
me aapaeity, yay ¢ 2 in detail to EDUCAT ON. Ww. 
Porteons a’ dvertising Agents, Glace & P39 4 





a Firm Requires the 

ASSISTANCE of a Gentleman the priion to 

Orde s for Heavy «nd ght Ce tings and 

rass and Ste ).—Write, in co fidence, to Box 

Ltd., 154, apagsindiess” “ie 
‘a 


influence Lar 
Tuvnings io 
10 489, c.o. A. J. Wilson and Co, 
Lon on. EC. 1. 


[ixperienced Man Required to 


CONTROL Sheet Metal gy in large Aircraft 
Eastern Couuties. Only applicants with 

oleru production methuds of all 
i di Pe manent 





Works situated in 
highest ex,erience of m 


pysitiun for suitable applicant. 
Address, stating age, experience, and salary required, {aoe 
“The Engiveer ’ Office 


Factory Manager Required for 
small works, in North Londo. district, with a posible 
maleyaess of 100 hands engaged ‘n high~ ase sheet metal 
wea none appiicants need not have had experience in 
this particular line of business, they must have had consider- 
able experience in manuf .cturing, ard he capab’ of orgavising 
and tactfully handling all classes of labour. Excellent pro-- 
pects and generous treatment are open to the successful 
applicant. Send full particu ars of experience. age, and salary 
expecte 1—Artdress 740, “ The Engineer” Office. 780 a 


and Diesel ~Eagines.— 


Gg as 

WANTED, an ENGINEER to take the 4 Sem Manage- 
ment of a worss ia the Northern Counties employing F iaype wt 
Gas ap 











Wanted, Manager Rolling Mill|! 


Plant, no+-ferrous metals, experience abroad desired 


but not essential. salary for snitable man. State full 





experience. All information treated confidentially. A ‘dress, 
5 “The En7ineer ” Offre. 935 « 
anted, Young Man with 


Artistic. ‘echnical —— to. TAKE 


position on the and = lent salary to a su table 

A i Bais rs full particulars to be 

addressed, oes GIN Boote, Edgar and Co., 
Solie'tors 18 20" Do tbatree “Sianchester. a 





,) unior Estimator and Measurer 
WANTED IMMEDIATELY : Fr tondm Drawine- 
office ee Engineering), with 1: w! ‘ge of Drawirg. 
State age. expe ieace and salary requiree — “dress box £00, 

and G , Ltd., £7, Lu igate-aill, Londen. 





a 





Lite . and 
CHARGE oi fC walogue and ‘Publicity Section 
Works State age, wage, full ex ence and when at ao ie j 
Good opening.—Address, 818, “‘ Tne Engineer” Office. 818 





A Firm Opening Branch 

Offices in B emingham are anxious to 
secure the SERVICES of a thorougbly efficient 
SALES MANAGER for that District, 


It is essential that the applicants should 
have had large experience among the Motor 
Car and Engineering Firms, avd te capable of 
getting busiuess ruan:ng into large figures. 
Good remuneration will be paid. 


Applicants must give the fullest possible 
particulars of previous ex erience, and only 
men of the a Pp and 
will be conside: 





Apply No. 50, Osborne Peacock Co., Ltd., 
Advertising Agents, 82, Gordon-street, "Slang 
A 





Assistant Locomotive Superin- 


TENDENT WANTED, eg a experienced, for 
railway in Chile, age about 30. Must be good raughtsman, 
with experience of Locomotive Superheaters. Kaowiedge of 


Spanish an advantage. Commencing saiary. £300 per annum. 
phe + erated agreement. First-:Jass passage out aud home ou 
completion of contract.—Write, giving full particularsof ex- 

rience, with covies of testimonials, to A. L. S., c.o. Street's, 
‘0, Cornhill, E.C. 3. 948 a 


Assistant Manager, Desirous of 
obtaining After-war work, WANTED by London 
Limited Nepeyy f having a Brass ’and rATeanin fue: wines 
$ Stamping and Pressing Plant and a Machinery Shop. 








pustioee with experience as.above. 
Write, —— ye particulars as to quali- 
rare ag id salary required, to HANS 
OLb Tied., Burnage Works, a. 
a 





Wanted, a Man Able to Intro-| 


ba A. NEW LINE for manufacture by a firm of 
tnginoe! avion by ar & = pedrom, 
1 


raat * “the Engineer” Office. 


Wanted, Assistant in Machine]; 


‘ool Departme..t of leading Merchants, with experi- 
ence in the Design of Automatic Screw Machines, Single ana 
Muitiple type, and Turret Lathe Tools; also general Jix 
work. Knowledge of production times of "great importance. 
Jnly en rgetic and live men need apply. State age, 
—_. and salary required.—Address, 850, “The ngineer ” 

830 a 








knowledge required. Must beable to take ae 

spn oe fal particular hs. ‘ jane bt 
rite, giving iculars, reference, an y requi: 

728, “ The Engineer ” : mics 


int Furnace } Madea. Wanted 


for a modern Blast Furnace Plant in South Wal s, 
giving full particulars ot 
“The —— “sl 





poke hematite iron.—Address, 
rience, aiso salary faaaiteds to 907, 
ce, 


Rritish Technical Representa- 
TIVE REQUIRED for the Sale of High-class Machine 
tevls in each of the following Countries :—India, China, 
Australia, Japan; also for Districts in Great Britain. Must: 
oe practical and have expert knowledge of Machine Tools.— 
pank by ery. peas age, experience, & , to ASSUCIATED 
BR Is t TOOL MAKERS, ‘Ltd., %, — 
street, ae mx We L 869 a 


Nivil Engineer, | Well Up in 


Von tructioua: Detail of Bungalows, Be and 
oe 5 WANTED immeuiately “ye oot First N igeria, to Superin- 
ten be 











W anted, Assistant Superintend- 
ING ENGINKER to supervise Erection of Bye- 

Product Coke Oven Instulations.—KUPPERS, 301, Glossop- 

road, Sheffield. 0 a 


anted, District Engineer of 
MAINTENANCE, for Railway in Sou.h Africa. Must 
have had similar experience on British or Colonial Railways. 
pew £600 per annum, rising to £700 by annual increments 





° 

Applications, in writing, stating experience, a 
whether <a or single, with copies of testlmenie, t to 
be sent to H_, 20. Victoria-street. London, 8. W. 1 1403 « 


Wanted, Energetic Man to Look 


Preduction anu Shipping in a smail Electrical 
Factory in the Midlands. Machine Shop experience desirable, 
but must have commercial ye be a capable organiser, 
Pers ite ss to handling men ape ph and be able and willing 





ge, free 
quarters, and salary ccnreagunting to experience.— Write, 
stating clearly salary required, age, full record of experience, 
snd giving covies of references, to D. K., c.o. Street's, 30, 
Cornhill, E.C. 3. 878 a 


‘onsulting Engineer in West- 
MINSTEK REQU:KeS CHIEF ASSISTANT. 
Mechanical traiving and tlectrical experiences. Commencing 
ey age Dad annum. State education, training, experience, 
uid wait reasonable time for anyone now serving 

Aas ress, P3-8, * The Engineer ” Office. P368 a 


Yonsulting Engineer \ Wanted for 
manag Rohe East ee “RTS Ltd., 
wagon Builders, REQUIRE t no » Sénvices 
of a CoNsuLtis ENGINEER to live at Nairobi and act 
vn behalf of the Company as Advisory Engineer to Settlers 
apon questions of Maehivery, Water Power ae Steam and 
Gas Engines, in connection with Coffee, S:! Flax, and 
General Agricultural Engineering Schemes, 
Apply by letter, stating Poe soeeeeanen, to LAMBERTS 








Enginee: 


Soe e: isting with other ane ney hy sy in = hha i“. 55, pete somes : = Ee P cultable lt 
writing, s lence, and sa! aire e a] en ept open for a le_appli- 
“The ne En a. a ai 857 a cant renin g his release from the Army. sie 8 








Wanted, Experienced Engi- 


NEER to Take Fe of Technical ieee ol 
i Only foby-aeaitid kngiveers 
occupied 
ngineer 
915 a 


Yarge Factory in Lonacn. 
specialised in Tiepetition Screw Work’ and havin, 
ona position need apply.—Address, 915, “ The 





Engineer Required by are ° 


Engineering Firm. Must have expenence in arg ent 
waking Machinery and Crushing Plants; some commercial 
knowledge essential.—Address, in confidence, stating fully 
qualifications and salary required, also when Seged, to 
47, “The Engineer’ Office, __ 7A 








[ondon Manager Wanted to 


TAKESOLE CHAR 34 ui SHOW-ROUM and OFFICES 
about to be opened by Manufacturing Engineering Firm. 
Must be conversant with the Small Tool Trade; ave 0 to 
salary and commissivo basix.— Address, stating experie. ce and 
salary required. 887, “‘ The Engi .eer” Office. 887 a 


Machine Tool Trade.— Wanted, 


a thoroughly competent SALESMAN. capable of 
taking over and couducting the ousiness of a Sr pet aepari- 
ment. both from the techuical and commercial sd o st 
have had practical — nience in the Building and De i ing 
of Machine Tools, and be thor u.hly up in most modera 
practice, and be acquainted with the merits and de. wo:f 
the machines now on the markt, and be capibie cf esti- 
ae production, &. Only energetic «nd live men reed 

aply. State age, Sp pre and salary required.—Add: ess, 
829, “ The “neineer” (ffice, 82y 4 


echanical Engineer. — Required 

for a modern factory in West «f L -ndon, a ‘echnic- 

aps. -traned MECHANICAL ENGINEER toTAKE CHanu & 

of a depar ment employing delicate machinery — Address, 

stati ‘Be, — experience an train ns, saliry ie- 
quired. &, “Th Enregivee "OF ©. P34l a 


P.auing aud Progress Engineer, 
with mee ge of Modera Orgaaisat.o1, WANTED 
immediately. to live man State fuil par- 
ticulars of expenence. 4 om sa ary required.—Address, 
P39, ** The P369 4 


ngineer * Office. 
Purchasing Assistant Required. 
Must sr 


general Engineering tr imug and some 
commercial expe! ene Suitable poaiti mn for p:rtially dis- 
abled ender. stating salary a_d send.ng full paren: 
lars and testimonia!s, to ROWNTREE and Cv., Ltd fe. aad 
aeering Department, York. 


“awtill and Woodworkwg 

















Machinery.—LON DON UFFICES and quiified — : 
NEER SALESMA\' WANTED for Export ard Home Trade. 
f iculars, qualifications (which must be nu) 


1 
Address, 735, “ The kngineer” Office. 


Works Contro].—Gentleman to 


TAKE ENTIRE CHARGE of Ma ufacture in large 
works. Good organiser and controuer of workpeople. Accus- 
tomed to erect on and assembiing methods avd to exte sive 
output of repeat parts (interchangeable), chiefly in cast iro , at 
low costs. Highly «xperienced in utilixa:ion vf machine tovis, 
&c. Conversant with drawings and with foundry and mech ne 
shop processes in their relation to the production of ircn cast- 
ings.—Box 200, London Press Exchange, Ltd., 15, —_— rand, 
w.c. 


Manager to Assist 
Direcuor REQUIRED for important 

cal Works m Wales. Gentleman must 

ministration, knowledge of chemical 
labour High salary for first- 
class man. 2. AP licants should write, stating salar — 
pate | references, Box 127, Sells Ld., 168, F mee leet- 
treet, E C. 4. 


Burgess Hill Water Company. 


te pee for the Position of Working et seg! as 








orks 
anaging 
Chemical yr 
have be Sng in 











recentl ertii are thanked, and informed that the 
VACA oY’ ‘. NOW FILLED. P356 a 
oe 


ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 


are ebiainable through 


WHEATLEY KIRK, PRICE & CO, 
4%, Watling-street, LONDON, E.C. 4; 
Albert-square, Manchester ; 

26, Collingwood-street, Neweastle-on-Tyne. 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c.. 
Paoxs Il., U1., 1V., V., VIIL, Cll. 
Mumerical Index te Advertisements, 

Paes Cl. 











THE ENGINEE ___ Nov. 29, 1018 










































oung Engineer, with Teehnical PFpraughtsm 4D, Mechanical, ; Young _ Experienced General T'wo Hot Water Fitters Wanted 
ERUIRED = ARBAST in gegrony you ani tebe oc time cai, be a BERIAG Petysatonay WANTED at Oncv.—Address, GAZES, Ltd.. Walton-on-Thames, 
nuams ned Wonk ty f Te full taken upin noth ate'y, Fa ‘or’ G3 "ne Bugle al orecnen, and ays fea. 855 a 
rtioular, and testing NTREE and o., sit, shops.— etiam “nF ae 1, : ht Addfess, . = — 
ngineering Dept.. ¥ Ttenham. 8 “a anted, Fully Qualified Works 
'ACCOUN TANT, one who is capable of working up an 

































anted, B Boiler-maker Foreman nar 
West of England. Muist be Faonety  deboted | eee teen Write, Gating toca 


Wanted, a Draughtsman Ac Aixus- Drendateien Required os a 








maeate 0. giving ful 

TOMED to Dock and ce, &c., ms x. 130 JW. eine ve, menericuce, and wages requires, ook: and salary required, to Box, 989, Wi!lings, 125, er 

full particut. aulens in writing, to te wereaRDii maria at Bouts. s S, Wiekpine tan’, F.C. 4 881 ted orn 817, mer, ata 817 A —— meds 
nee 





DIATELY to Take Charge of Department in large 


Praughtsman Requited for Engi- Wanted by by LargeS Seed-crushing (thief Cost Clerk Wanted Some. 





Mn a First-class Disughts- NEnks’ OFFICE in Westminster. Ove ex lls _near ‘London, MILLWRIGHT ne 
wa. preterab.y accustomed to pie Work.— | ia the agles out of Lom Le ipework prefe’ stare eITTER es ASSISTA AT te WORKS" = MAN. To take ae of ——., and a gg Practical experience of 
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LABOUR ADMINISTRATION. 


A Series of Articles based on Actual Factory Practice and 
Experience. 


By EDWARD T. ELBOURNE. 
No. X.* 
WAGES OFFICE. 


THE routine of_a wages office must necessarily 
hinge upon the particular methods by which labour 
is remunerated and these, in the works under descrip- 
tion, have been already described in principle in 
Article VIII. 

In the engineering trades, at least, the following 
conditions have to obtain under any system of pay- 
ment by results. 


1. Overtime allowances when due are paid 
in addition to earnings on results. 

2. Time wages at the current rate per hour are 
guaranteed irrespective of earnings on re- 
sults. 


While the following routine is set out as applying 
to the piecework system, the same principles should 
apply to any alternative system, such as premium 
bonus. 

In computing the earnings for pieceworkers, it is 
necessary to know as separate items, the overtime 
allowances due, and the guaranteed time wages for 
the hours worked. It may be mentioned that over- 
time allowances are the extra time paid for working 
at exceptional hours, thus the common overtime 
conditions are that time and quarter shall be paid 
for the first two hours after 94 hours have been worked 
on any day, and time and half afterwards, and it is 
the extra quarter hour or half hour paid per hour 
of overtime worked, that constitutes the overtime 
allowance. When Saturday afternoons, Sundays, 
or nightshifts are worked, overtime allowances con- 
stitute an enormous expense, and the principle of 
separating all overtime allowances for costing pur- 
poses becomes of considerable importance, but this 
aspect cannot be dealt with fully here. 

If overtime allowances are separately noted from 
the hours actually worked, an essential is, however, 
provided both for correct costing and for a scientific 
methods of remunerating labour. To this end the 
Time Card is provided with separate columns for the 
two items in question. Where the hours of work 
involve regular overtime allowances for any con- 
siderable body of employees, e.g. on night shift, 
it has been found that a rubber stamp giving both 
the overtime allowances and hours worked for the 
shift, enables the time cards to be marked up very 
expeditiously and legibly. The time cards are ex- 
tended in this respect in the Time Office shift by shift, 
and at the end of the wages week (Wednesday), 
the overtime allowances and hours worked are 
brought together to give the total hours to be paid. 
It is this total that is entered on the Wages Sheets 
to which reference will be made later. 

The piecework pay arrangements to be described 
are twofold. On the one hand there is the individual 
pieceworker, with the related case of pieceworkers 
in fellowship on opposite shift on the same machine, 
as necessitated by the lengthy operations of Gun 
Manufacture, and on the other hand there is the piece- 
work gang whether on forging, painting, or labouring. 

For the purpose of providing automatically for 
the payment of the guaranteed time wages, the 
principle is adopted of paying separately the balance 
of piecework earnings over the guaranteed time 
wages, which is termed Piecework Extra Pay. This 
treatment also provides very important statistics as to 
piecework efficiencies, the usefulness of which was 
brought out in Article VIII. 

A further and more directly appreciated advantage 
is that it allows the calculation of piecework earnings 
to be made subsequently to the making up of the time 
wages, and to get this advantage the extra pay is 
paid in the week following that in which it is earned. 
There is no sort of hardship to the pieceworker in 
this arrangement, while there is this important gain 
—that the work of the Wages Office is more evenly 
spread over the week. At the beginning of the week 
the time records are obviously not ready for wages 
purposes, because the week’s time in question has not 
elapsed, and the office staff is, therefore, free to con- 
centrate first on making up the piecework accounts 
of the previous week. But for this arrangement it 
would be necessary to keep a further day’s time wages 
in hand, that is, instead of paying on Friday up to 
Wednesday evening, it would only be possible to 
pay up till Tuesday, if then, without excessive staff. 

While it causes no confusion to the workers to pay 
the piecework extra pay a week late in the case of 
individual pieceworkers, that is hardly so with the 
piecework gengs. The gangs frequently alter in 
their membership, shift by shift, and separate caleu- 
lations have necessarily to be made for each shift’s 
working ; consequently, to defer payment of the piece- 
work extra pay would make it difficult for the workers 
to check their earnings, the more so es their earnings 
are always a proportion only of that due to the whole 
gang, and are, moreover, on a pro rata basis, according 
to the relative time worked by each member of the 
gang. 
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Tn practice, therefore, the pieeework extra pay for 
the work done in any wages week is paid the same weck 
in the case of gang pieceworkers, but paid a week late 
in the case of individual pieceworkers. This gives 
all the essential relief to the Wages Office arrange- 
ments, and, in any case, the week’s delay in payment 
must be minimised as far as possible, as it delays, in 
turn, the closing of the costing records. 

An illustration was given in the last article of the 
Labour Piecework Gang Cards—Fig 24. This is the 
initial shop record of the members of the respective 
gangs and the work done by them on each shift. 
As previously mentioned, the gangs appoint one of 
their number to sign the gang card, to ensure against 
errors in the list of names The firm accepts no 
responsibility for omissions or wrong names once 
the full amount of piecework earnings due has been 
shared amongst the gang, as reported on the gang 
card. 

A Gang Piecework Account Card, Fig. 27, is made 





up from the gang card—the hours worked by each 
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leading hand benefits over the rest of the gang is 
settled by the respective time rates. In the shell 
forging gangs, for instance, the tongsman, who is 
practically the leading hand, and the furnaceman 
get 3d. per hour more than the rest of the gang. 
In the labouring gangs there is no difference 
in rates, and the one who signs for the gang 
is only nominally the leading hand and gets no 
advantages over the rest. There is a charge hand 
labourer over all the labour gangs in. the respective 
departments, and he is compensated by a higher time 
rate with an output efficiency bonus. 

Turning to the case of pieceworkers working in- 
dividually, the routine is varied in form though not 
in principle. In the case of gun manufacture, the 
Works Progress Office prepares Individua) Piecework 
Account Cards, Fig., 29, for each pieceworker, and 
sends them over to the Wages Office with the support- 
ing certificate of work correctly done in the form of 
Piecework Progress Slips, Fig. 26 (Article IX). In 
the case of shell manufacture Shell Piecework 
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member being obtained from the Time Card and 
extended at the guaranteed time rate. The total 
piecework earnings are worked out, and the total 
extra pay for the gang arrived at by deduction of the 
nteed time wages. The percentage ratio of 
the total extra pay tothe total guaranteed time wages 
gives the extra pay ratio, or what is called the piece- 
work efficiency. For the purpose of calculation the 
totals are expressed as shillings and decimals of a 
shilling and this allows calculating machines to he 
utilised. Adding machines are used for aggregating 
departmental totals. Having arrived at the extra 
pay ratio for the gang as a whole,it is a straight- 
forward matter to apply the ratio as a percentage to 
the time wages of each member of the gang, and this 
correctly apportions the piecework extra pay. 

While the guaranteed time wages are brought into 
account for the purpose of computing the piecework 
extra pay, the time wages are not paid through this 
channel, but by direct entry from the Time Card to 
the Wages Sheet as mentioned above. With time 
wages guaranteed, it is obvious that whether there is 
piecework extra pay to be paid in addition or not, 
there can be no doubt of time wages, including over- 
time allowances being due in respect to the time worked. 
If instead of there being extra pay due on account of 
piecework, the guaranteed time wages exceed the 
piecework price for the work done, there is, of course, 
no deduction to be made on the wages sheets, but a 
memorandum of what is called the Piecework Make- 
Up is made on the Gang Piecework Account Cards of 
the amount, and the total for the department is 
debited against the departmental costs for purposes 
of computing the output efficiency bonus. The 
knowledge of its extent is a useful guide to the 
management as to the effect of shop difficulties, and the 
amount is deducted from the total piecework extra 
pay for the whole department before calculating the 
departmental piecework efficiency. 

The Gang Pay Ticket, Fig. 28,is a summary for 
each gang worker of his piecework extra pay for each 
shift in the week. The shift items are totalled and 
the grand total posted to the Wages Sheet for pay- 
ment with the time wages, which are independently 
derived as already explained. The Gang Pay 
Tickets, printed eight to the page, are made out in 
duplicate, the complete sheet remaining fast in the 
book, and the detachable tickets being put in the pay 
envelopes for the respective workers. 

It will be apparent from these arrangements that 
no division of earnings is left for the leading hand of 
the gang to do, a practice that is open to abuse and 
is unfair to the workers. The extent to which the 


Sheets, with the individual shells duly certified there- 
en as collected by the Works Progress Office, Shell 
Section, are sent to the Wages Office where the 
Individual Piecework Accounts Cards are prepared. 
It will be observed from the illustration that provision 
is made for entering the time wages on both piecework 
and timework, together with overtime allowances, 
so that the whole time wages of pieceworkers are 
recorded.. Before timework can be admitted in the 
ease of a pieceworker, either a Timeworker’s Work 
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Card—Fig. 23—or a Timework Progress Slip (similar 
to Fig. 26) must be supplied for the time in question 
Idle time is not recognised as timework xcept in 
very abnormal cases, and the individual piecework 
accounts are made up for the whole week’s working, as 
compared with the gang piecework accounts, which are 
made up for each shift separately. 





Under war conditions, at the works in question, a 
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War Bonus of 10 per cent. has been paid on piece- 
work earnings. It has been paid even when the 
net piecework earnings have fallen short of the 
guaranteed time wages. This has been done to 
induce the continuance of maximum effort, even when 
the pieceworker realises that he is unlikely to earn 
any piecework oxtra pay. 

Another war requirement has been the payment of 
the awards of the Committee of Production on the 
basis of time worked. These war bonuses to piece- 
workers are computed as part of the piecework extra 
pay and paid through that channel. The piecework 
extra pay of the individual accounts is duly entered 
in the Wages Sheets alongside the time wages 


Territorials employed by the companies, a grea 
host joined up when the war broke out. No little 
inconvenience resulted, especially on the smaller 
lines, where signal-boxes had, for a time, to be closed 
owing to there being no men to work them, whilst 
permanent-way gangs were left with only the ganger. 
So serious was this condition that action had to be 
taken to bring back some of the men to their civil 
employment, and the War-office issued a notice 
that no railway servant was to be accepted unless 
he presented a written statement from his company 
stating that he had the permission of the head of his de- 
partment to enlist. The Railway Executive Committee 
had earlier—on August 12th—-intimated that the 
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In the lower left-hand corner of the Individual! Piece- 
work Account Card there is a perforated section on 
which is given the total piecework earnings, com- 
prising the time wages for the week in question, as 
paid in the previous week, and the piecework extra 
pay as paid afterwards. This section or coupon is 
detached when the account has been checked, and is 
put in the pieceworker’s pay envelope for his or her 
information. This arrangement obviates any diffi- 
culty, through the divided payment, on the part of the 
pieceworkers in agreeing to their pay, and arose out of 
a request for more particulars put forward by the 
Works Co-ordination Committee. 

In the case of pieceworkers in fellowship on opposite 
shifts working on the same machine or job, the 
piecework account is made up on nearly similar lines 
to the individual accounts, with a final sharing of 
piecework extra pay on the lines on the gang account, 
that is, pro rata, according to the respective time wages 
for the time spent on piecework. 

In principle the pieceworker is entitled to have 
each job separately dealt with, as the gain on one job 
should not be used by the firm to offset the loss on 
another job. Where the job of an operator is con- 
tinuous, as in shell manufacture, a weekly account is, 
of course, in perfect order In the Gun Shop the 
jobs of the skilled workers, at least, are not always 
continuous, that is to say they are not always the 
same throughout any week, but the instances of 
failure to make good on piecework prices have been 
too rare to necessitate other than weekly accounts. 
Exceptional cases are, of course, treated in an excep- 
tional manner. 








BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 
Ne. X.* 
RAILWAYMEN WITH THE COLOURS. 


A suBJECT to which brief mention must be made 
now as one of the early events of the war relates to 
the companies’ own staff. The public announce- 
ment as to the railways having passed to the control 
of the State, “exercised through an Executive 
Committee, composed of general managers of rail- 
ways which has been formed for some time” was 
accompanied by a notice to the staff which said; 
“ The taking over by the Government of the control 
of the railways is for the purpose of facilitating the 
movement of troops. It must be clearly understood 
that the terms of employment of the staff will re- 
main unaltered, and instructions to the men will 
be issued through the same channels as heretofore.” 

The same patriotic spirit which caused the men of 
all ranks to join the colours, prevailed amongst the 
railway staff, and, in addition to the Reservists and 





* No. IX. appeared November 15th. 





places of those men who joined would be kept open 
for them until they returned, or positions found for 
them on the railways equal to those they formerly 
occupied, and this promise was now modified to apply 
only to those who enlisted with permission. The 
notice of August 12th said that the companies would 
also make allowance to their families during the 
time the men were absent from their homes, and 
would, when necessary, pay the subscriptions to the 
companies’ superannuation and provident funds. 
On August 27th—before the War-office notice above 
referred to—the Executive Committee issued a further 
notice in which it was stated that the companies had 
arranged to supplement the Army pay and allowances 
in such a manner that the families of those who had 
joined would be maintained in circumstances which 
should avoid hardship during the absence of the bread- 
winner of the family. Occupants of the companies’ 
houses would not be disturbed. If, through any 
oversight, any family found itself in want of assist- 
ance, the attention of the railway company con- 
cerned was to be at once called to the case. 

A very happy arrangement was evolved on the 
North-Eastern Railway. The suggestion was made 
that the men from that system who wished to enlist 
should join the Northumberland Fusiliers, formerly 
“The Fifth Regiment of Foot,’’ and on September 
8th the general manager of the company issued a 
circular to the staff asking who would so join. About 
1100 men were required but thrice that number 
applied. Recruiting began on September 14th. 
The battalion had for its training quarters the new 
King George’s Dock, Hull—lent by the North-Eastern 
and Hull and Barnsley Railway Companies, the joint 
owners—where Nos. 5 and 6 warehouses were used 
as barracks, whilst the Hull and Netherlands Steam 
Ship Company’s steamer Rievaulx Abbey was em- 
ployed as the officers’ quarters. Speaking at the 
North-Eastern Railway annual meeting the following 
February, the chairman said that the War-office 
had asked the company to provide a 5th and a 6th 
Company as reserves, and it was hoped that the 
railway would be able to spare them; the total 
number would then be about 1600 of all ranks. 
When the battalion reached the front drafts from the 
reserves would enable it to retain its distinctive 
identity as a battalion of North-Eastern railwaymen. 
The War-office, in order to utilise to the full the 
large amount of technical ability in the corps. had 
converted it into a pioneer battalion where these 
qualities would be of maximum service. 

During the first six months of the war we find 
by the various railway companies’ chairmen’s 
speeches, that the number of railwaymen who had 
joined the colours were : London and North-Western, 
12177; Great Western 124 per cent.; Midland, 
9000 or 12 per cent. ; North-Eastern, 6200 or 12 per 
eent.; Great Eastern, 3600 or 10 per cent.; Great 
Central, 3778 or 11 per cent. ; Lancashire and York- 
shire, 4189; London and South-Western, 2406 or 
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9°9 per cent. ; London, Brighton and South Coast, 
1895; North Staffordshire, 504; Taff Vale, 662 or 
13} per cent. ; North London, 200 or 12 per cent. ; 
Maryport and Carlisle, 31 or 15 per cent. of the 
eligible men; Caledonian, 2000. The number of 
Great Western servants who joined in the first six 
months was not stated more definitely by Viscount 
Churchill than that it was 12} per cent. of the 
total servants. We do, however, know that by the 
end of August 4509 had joined and 7952 by the end 
of September. It may be here added that the 
Midland Railway Company, in recognition of the 
large number of railwaymen who were with the 
forces, subscribed £450 towards the cost of one of the 
Y.M.C.A. recreation huts. 

Although anticipating an event not yet dealt with 
by us—the dispatch of the British Expeditionary 
Force—it will be convenient, if we give here a couple 
of extracts relating to the work done by those men 
who remained at home during this period. Lord 
Claud Hamilton, speaking at the Great Eastern meet- 
ing on February 12th, 1915, said that from the highest 
to the lowest all railway staffs in Great Britain 
had worked with a will, and all for the common good. 
No praise could be too high to bestow upon those 
men in the humbler grades, who, day and night, 
without the slightest grumble, and without any 
regard to their own individual] comfort, had worked 
laboriously and well for the good of the State. 

Sir Gilbert Claughton, at the London and North- 
Western meeting a fortnight later, said that the work 
performed by the railways in connection with the 
large movements of troops and army equipment 
had aroused the admiration of everyone, both inside 
and outside the House of Commons, and had been 
publicly acknowledged by the Prime Minister and, 
though the chief credit was due to the Railway 
Executive Committee, the work could not have been 
carried out without the willing and loyal assistance 
of every man, from the highest to the lowest in 
the service. One and all put their backs into it ; 
sank their differences, closed their ranks and, al- 
though often short-handed, ran the line without 
friction and with the greatest efficiency. 

Connected with the subject, mentioned in the second 
paragraph above, as to the difficulties railway com- 
panies experienced at that time in retaining their 
staff, there may be related the peculiar situation 
on the Furness Railway. There, many of the men 
left the railway to join the naval construction works 
of Messrs. Vickers at Barrow, where over 20,000 men 
were then being employing. 

At a very early stage of the war most of the rail- 
way companies established a roll of honour. Those 
companies which had staff magazines published 
photographs of their men who had joined, and men- 
tioned those who had made the supreme sacrifice, 
and those who received promotion and honours ; 
some of the smaller companies did this in a less 
public but equally worthy manner by inserting 
notices in their programmes of special trains and 
working arrangements. 

The enlistment of railwaymen, in view of the 
fact that traffic did not decrease to any serious extent, 
compelled the employment of women. Female 
labour on the railway, except in offices, had hitherto 
been confined to cleaning carriages on the Scottish 
lines. The first company to employ women 
as porters was the Great Central, and this was done 
in March, 1915, as a result of the recommendation 
of the Railway Executive Committee. Later, the 
ranks filled by women were, ticket collectors, pas- 
senger porters, goods porters, carriage cleaners, 
restaurant car attendants, engine cleaners, carters, 
cloak-room attendants, also as train attendants on the 
Metropolitan and London Electric Railways, but not 
on the Metropclitan District. They have not, as in 
the United States, been employed on the track. 
According to the War Cabinet report for 1917, the 
eleven principal English railways were employing 
50.000 women as compared with 9000 in July, 1914. 
The same eleven companies, it may be added, had 
lost 134,000 men through enlistment and had put 
on. in their places 42,000 men, ‘ generally, no doubt, 
of less skilled and less able-bodied categories.” 

Tracing the various legislative enactments relating 
to railwaymen and military service, it should be re- 
corded that under the scheme of Lord Derby in the 
autumn of 1915, the companies attempted to release 
more men. Compulsory service came into force 
on March 2nd, 1916, and under it all single men 
and widowers without children between the ages 
of 18 and 41,had to join unless they were in certain 
“* certified occupations,’ which included the following 
grades of railway service: Brakesman, capstanman, 
cerman, carriage and wagon examiner, carter, checker, 
coupler and slipper, craneman, engine-cleaner, engine 
driver and motorman, fireman, greaser, guard— 
passenger, goods, mineral—horse driver, shunting- 
inspector, lampman, loader and sheeter, lorryman, 
milesman, number-taker, permanent way man, points- 
man, porter—goods—-shunter, signal-fitter, signalman, 
surfaceman, telegraph wireman, vanguard, yardman. 
These men, if within the age, were supplied with a 
certificate to the effect that they were essential 
to the company’s service. 

In the autumn of 1916, it was found necessary, 
because of charges of preference, victimisation, 
&c., to appoint a committee of three, over which Mr. 
Courthope-Munroe, K.C., presided, as a court to 
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hear appeals from railwaymen who considered 
they had been improperly selected. The committee 
has, however, had little work to do. In May, 1917, 
the Army Council asked that the railway companies 
should release 10 per cent. of the eligible men, and 
it was stated that meetings between representatives 
of the Railway Executive Committee and of the 
National Union of Railwaymen agreed that 21,000 
should be sent. By June 15,000 had been supplied ; 
the others were not forthcoming because, it was 
said, their release was conditional on the Govern- 
ment withdrawing the trade card exemption. 

The following were the arrangements as to the 
release of railwaymen for the army :— 

When it is found that at any place a man of any particular 
grade or position can be spared, the youngest unmarried man 
under the age of 31 and fit for foreign service should be released 
first. 

If there is no single man under the age of 31 available, the 
married man under the age of 31 with the fewest children 
under 14 years of age should be selected. In cases where the 
number of children under 14 years of age is equal the younger 
man to be released. 

If after all single and married mer under the age of 31 and 
fit for foreign servico, who can be roleased, have been exhausted, 
and it is still possible to release men from any particular grade 
or position, the youngest single man, between the ages of 31 
and 41, fit for foreign service, should be released, and after- 
wards the married man between the ages of 31 and 41 with the 
fewest children under 14 years of age. 

To facilitate the release of Class A men for the Army, men 
of military medical classification B and C, or other employees 
unfitted for military service, may, where such a course is neces 
sary, be transferred from one grade to another, from one station 
to another. or from one district to another, in order that they 
may act as substitutes for Class A men in essential posts, 


The Military Service-—No. Act of April, 1918, 
raised the military age to 51, The Director-Genera, 
of National Service gave instructions, however] 
that men in certain occupations, which included 
railways, should not then be called up. 

A matter that must be mentioned, especially as 
it relates to railway engineering, was the dispatch 
from the various English, Scottish, and Irish Railways, 
in the spring of 1917 after the German retreat past 
the Somme, of eight companies of trained men in 
the permanent way departments who served as 
Civilian Railway Companies for three months. 
The men were got together, on behalf of the Railway 
Executive Committee by Mr. E. H. Townshend, 
district engineer, London and North-Western Railway, 
Northampton. The first two companies were drawn 
fromthe London and North-Western Railway, and 
were under the command of Lieut.-Col. H. H. Hull, 
resident engineer, Coventry, and Mr. E. H. de Darby, 
of the divisional engineer’s office, Walsall, respec- 
tively. The third company was composed of Great 
Western men, and was under the command of Mr. 
Raymond Carpmael, chief assistant divisional en- 
gineer, Gloucester. 

By the courtesy of the Railway Executive Com- 
mittee we are enabled to publish the following figures 
as to the number of railwaymen who have enlisted. 
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Percentage of 
Total No. Total No. Total No. 
of Men of Men Employees 


Name of Railway. Employed Enlisted up of August, 


August Ist, to 1914. 
1914. September Enlisted. 
39th, 1918. 
Alexandra Docks 1,588 415 26.1 
tay We oe Pee 3,121 791 25.3 
Brecon and Merthyr 625... 101 17.7 
Caledonian és 23,766 .. 5,140 21.6 
Cambrian... .. 1,912 448 23.4 
Cardiff co ee ee Clow) RD Til 29.4 
Cheshire Lines os. ee 1,266 24.7 
er eee eee eee | ee 509 18.8 
Glasgow & South-Western 9,804 2,431 24.8 
Great Central .. .. .. 34,505 10,073 29.2 
Great Eastern .. 33,676 9,283 27.6 
Great Northern .. 34,458 9,648 28 
Great North of Scotland 2,575 596 23.1 
Great Western ; 79,150 25,28) 32 
pT ee eee 2,825 658 23.2 
Hull and Barnsley .. 3,497 1,377 39.4 
Lancashire and York- 
ire eee ylg 37,812 10,388 27.5 
Liverpool Overhead é 417 107 25.4 
London and North- 

Western oe wit: ieee. ee 31,611 34 
London and So..th- 

Western ce. se: eo eee 6,552 27 
London, Brighton and 

South Coast .. .. .. 16,269 5,152 31.7 
Maryport and Carlisle .. 507 135 26.6 
|. ee Peery eee ee 429 157 36.6 
Metropolitan .. .. .. 3,249 1,161 35.7 
Metropolitan District and 

Tu setae: be as ee 3,054 60.2 
Midland - 74,964 21,489 28.7 
Midland and Great 

Northern as Sie ae 819 33.8 
Midland and South- 

Western Junction 534 184 34.5 
North British .. . 24,858 4,514 18.1 
North-Eastern . 54,462 17,554 32.2 
North Staffordshire 5,699 1,360 23.8 
Port Talbot .. .. 1,146 140 12.2 
Railway Clearing House 3,090 1,313 42.5 
Somerset and Dorset 

ier SR rae 392 27.2 
South - Eastern and ¥ 

Chatham 23,092 6,038 .. 213.9 
Taff Vale .. es 4,883 | Ra > ee | 
28 Smaller Companies 3,105 792 oe 25.5 

Total 624,297 182,020 29.1 


It may be added that the total number of employees 
refers to all the departments and not, as in the Board 
of Trade accident returns, to those engaged in the 
manipulation of traffic. 











THE KALKA-SIMLA RAILWAY AND ROLLING 
STOCK. 


One of the most interesting mountain railways in 
India, or, indeed, the Far East, is the 2ft. 6in. gauge 
line connecting Simla, the summer capital of India. 
and the Punjaub, and the headquarters of the Indian 


throughout. The permanent way originally con- 
sisted of 41'/,lb. flat-footed steel rails, with steel 
bearing plates spiked on to wooden deodar sleepers, 
but more than half of the 411/, lb. rails have now been 
replaced, on renewal, by 60lb. rails. The line is 
ballasted with stone, and it is fenced only along the 
Kalka camping ground, and through the outskirts of 
the town of Kalka. Most of the curves are com- 
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Fig. 1—PLAN AND PROFILE 


Army all the year round, with Kalka, and there 
forming a connection with the East Indian Railway. 
Simla, situated among the foot-hills of the Himalayas 
at an altitude of 7116ft., relied, until November, 1903, 
upon “‘ tongas,” or country carts, for its communica- 
tion with the outer world. The railway was con- 
structed by, and at the cost of, the Delhi-Umballa- 
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OF KALKA-SIMLA RAILWAY 


pound, the limiting radius being 120ft., whilst the 
ruling gradient is 1 in 33 not compensated for curva- 
ture. ° 

The diagram—Fig. 1—gives an idea of the gradients 
and curvature of the railway. Upon leaving the 
Kalka junction, where the broad-gauge trains stop, 
the line almost immediately commences to ascend the 





Fig.2—A TYPICAL GALLERY 


Kalka Railway Company, being commenced in 1899, 
and opened for traffic in 1903. Upon the representa- 
tions of the company, the then Secretary of State 
decided to purchase, by a payment of £300,000, the 
company’s interest, all claims to arrears of unpaid 
interest on the advances previously made, and then 
amounting to Rs. 1,16,47,512, being waived. The 
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spurs of the mountains, taking all the turns continu- 
ously and without any reversing until Simla is reached. 
The spurs are, for the most part, of a favourable 
character, and they are taken advantage of when they 
lie in the right direction, but where they do not 
tunnelling has been resorted to. The ridges are 
connected by “saddles” of varying heights, not 
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Fig. 3—LATEST TYPE OF _2—6—2 LOCOMOTIVE 


purchase of the line by the State was effected as from 
January Ist, 1906, but the company continued to 
work it under the direct orders of the Indian Railway 
Board up to December 31st, 1906, when it was made 
over to the North-Western Railway Administration 
with effect from January Ist, 1907. The railway has a 
total length of 59.915 miles, and is of single track 


always progressively in favour of the ascent, so that 
the line, having surmounted a ridge, has sometimes 
to descend. However, as the mountains rise, so do 
the majority#ofjthe “saddles.” At Dharampore, 
about the 16th mile, the railway proceeds along the 
side of a spur, runs round a lap, and returns along the 
same face into the hollow angle of the hill, where it 
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LOCOMOTIVES OF THE KALKA-SIMLA RAILWAY 
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Fig. 4—ONE OF 


THE ORIGINAL ENGINES 








Fig.5 0-4-2 





TANK ENGINE 














Figs. 6 and 7—ONE OF THE EARLY 2—6—2 ENGINES 











enters a horseshoe tunnel, and then emerges through 
a second portal not far from the point of entrance, and 
it continues its course for the third time along the 
same face of the spur. A panoramic view of this 
stretch of the railway is given in the lower of the two 
engravings on page 464. 

[In spanning mountain gorges and ravines girder 
viaducts are not employed as a rule, but masonry 
structures called “ galleries,’ which resemble Roman 
aqueducts, are employed. They consist of tiers of 
arches rising one above the other until the rail level is 
reached. They are generally on a curve, and the 
curvature is formed by making the piers wedge- 
shaped. The retaining walls are made of dry stone, 


hand set, of considerable width, varying from 10ft. to 





Fig. 8—ONE OF THE LATEST 2—6—2 ENGINES 


15ft., and bands of masonry, about 2ft. wide, are 
introduced at intervals of about 5ft., according to 
circumstances. Typical examples of these galleries 
and the retaining walls are seen in Fig. 2, and in the 
upper of the two engravings on page 464. Of the 
numerous tunnels three are of considerable length. 
The Koti, 2270ft., was driven through a shale hill, 
and a good deal of trouble was experienced by reason 
of the pressure on the heading timber used during 
the construction. The second tunnel, the Barogh, 
3752ft. in length, was driven through basalt and trap 
by pneumatic drills. The third tunnel, Tara Devi, 
near Simla, is 1200ft. in length. 

The railway carries about 150,000 passengers 
annually and 62,000 tons of goods. There are no 














fewer than twenty-one stations, the most important, 
after the Simla terminus, being those at Summerhill 
(the station for Viceregal Lodge), Kandaghat (the 
station for Chail, the summer residence of the Maha- 
raja of Patiala), Solon (a military hill station), 
Kumarhatti, Dharampore, and Kalka, the last named 
being a joint station with the East Indian Railway 
Company. 

There are some twenty-four locomotives and 112 
passenger vehicles in regular service, the average 
mileage of each locomotive being 14,926 miles 
annually. The first locomotives to be introduced on 
the Kalka-Simla Railway were two 0-4-0 tank 
engines, built by Sharp, Stewart and Co., Limited, of 
Glasgow, to suit a 2ft. gauge, but afterwards altered 
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ROLLING STOCK OF THE KALKA-SIMLA RAILWAY 








Fig. 9—BOGIE SALOON 





FOR H.E. THE VICEROY 





Fig. 10—BAGGAGE WAGON 








Fig. 11L—COMPOSITE COACH 


Fig. 12—THIRD-CLASS CARRIAGE 











Figs. 13 and 14—CARRIAGE UNDERFRAME AND OPEN WAGON 


in India to suit the 2ft. 6in. gauge as subsequently 
decided upon. These engines, now used for shunting 
purposes chiefly at Kalka, are of the type illustrated 
in Fig. 4, page 456, and are similar to those built for 
the Darjeeling—-Himalaya Railway. They have 
cylinders llin. diameter and 14in. stroke. ‘The 
coupled wheels are 2ft. 2in. diameter and the engine 
wheel base is 5ft. 6in. The total heating surface is 
316.5 square feet, to which the tubes contribute 
276 square feet, and the fire-box the remaining 40.5 
square feet. The working pressure is 140 lb. per 
square inch, and the fire-grate area is 9 square feet. 
Reckoned at 75 per cent. of the boiler pressure, the 
tractive force is 6841 lb. In working order, the engines 
weigh 13 tons 7 cwt., and they have each a tank 
capacity of 400 gallonsand a fuel space of 33 cubic feet. 
A later type consisted of ten 0-4-2 engines, also built 
at the Atlas Works, Glasgow, which were introduced 
in 1902, and one of which is illustrated in photograph 
Fig. 5, page 456. These engines have cylinders 12in. 
diameter and a stroke of 16in. The radial wheels are 
lft. 9in. diameter, and the coupled wheels 2ft. 6in. 
diameter, the rigid wheel base being 5ft. 6in., and the 
total engine wheel base 10ft. 9in. The total heating 
surface is 450.8 square feet, to which the tubes con- 
tribute 400.8 square feet. The fire-grate area is 


13 square feet, and the working pressure is 140 lb. per 

















Fig. 6—COVERED WAGON 


Company, Limited, at its Atlas and Hyde Park Works, 
Glasgow, since 1903. 

In the engravings Figs. 6 and 7, page 456, are 
shown one of the first of these locomotives, and in 
the half-tone engraving, Fig. 8, and the diagram, 


square inch. At 75 per cent. of the boiler pressure 
the engines have a tractive force of 8064lb. The 
total weight in working order is 21 tons 11 cwt., of 
which 16 tons 18 cwt. are on the coupled wheels. 
The tank capacity is 500 gallons, and there is 60 cubic 
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Fig. 16—PLAN OF COMPOSITE COACH? |] 


Fig. 3, one of the later engines ofjthis type, which 
are now regularly taking loads of 80 to 85 tons from 
Kalka to Simla: The dimensions and weights are 
practically the same for both classes of engines. 


feet space for fuel. These engines, which took loads 
of 60 to 65 tons up to Simla, have now been replaced 
by 2-6-2jtype locomotives, of which some thirty 
have been built by the North British Locomotive 
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The cylinders are l4in. in diameter by 16in. stroke, 
and the working pressure 180 lb. per square inch. 
The total heating surface is 743 square feet, made up 
of 686 square feet in the tubes and 57 square feet in 
the fire-box, while the grate area is 14} square feet ; 
715 gallons of water and 1} tons of fuel can be carried. 
The total weight in working order is 34 tons 19} ewt., 
and of this 25 tons 8 ewt. 2 qr. are on the three 
driving axles, and are thus available as adhesive 
weight. The leading driving axle has on it 8 tons 
5 cwt. 2 qr.; the middle axle 8 tons 9 cwt. 2 qr.; 
and the rear axle 8 tons 13 ewt. 2 qr. The tractive 
force at 75 per cent. of the working pressure is 
14,1101b. From the illustrations it will be seen that the 
salient feature of the designs is the flexibility of the 
wheel base to suit the sharp curves, and in the later 
engines of the 2-6-2 type, with l4in. cylinders, the 
rigid wheel base is only 6ft. Moreover, the wheels of 
the centre axle are without flanges. For this narrow 
gauge the frames are, of course, outside the wheels, 
. and it will. be noted that, in order to permit of a wide 
fire-box.and consequent shortening of the boiler 
overhang, the hind portion of the framing is widened. 
In the earliest engines, Fig. 4, both saddle and under 
tanks were provided, but in these later 2-6-2 type 
engines the whole of the water and fuel is carried in 
the side tanks. : 

The whole of the original coaching stock has been 
re-designed and rebuilt since 1908, this work having 
been carried out at the carriage shops of the North- 
Western State Railway at Lahore. Previously, four 
bogie carriages, or their equivalent in four-wheelers, 
formed a train. The gradual development of the 
traffic called for additional facilities. In order to 
obtain. increased accommodation and to utilise fully 
the maximum limits of the gauge in length, width 
and height, and simultaneously obtain a reduction 
in the tare weights, the carriages were built with 








believe, the first instance in which steel coaches were 
demonstrated to be lighter than wooden coaches. 
Aluminium was used for the upper panels and roof 
sheets, and 2? ewt. was thus saved in the tare weight. 
There was, at the outset, some fear that the deleterious 
leakages from the several tunnels on the railway 
would cause corrosion or lamination of these 
aluminium sheets, and it ‘was anticipated that they 
would require renewing every five years. Although 
this contingency was provided against, and it was 
estimated that the savings to be effected in the 
traffic expenses would justify such replacements, the 
difficulty was avoided by careful attention to painting. 
The. A.B.C. centre coupler and the automatic 
horizontal vacuum brake apparatus are fitted. The 
vehicles are all electrically lighted from storage 
batteries carried in the brake vans, and these are 
charged by a stationary plant situated at Kalka. 

In order to provide additional facilities for passenger 
and tourist travel over the railway a limited service 
by rail motors was introduced a short time prior 
to the outbreak of war. Two types of vehicles are 
being used, and views of them appear in illnstrations, 
Figs. 17 and 18. The smaller vehicle is a four-seater 
rail motor, fitted with a White and Poppe 80 mm. by 
130 mm. engine, whilst the other has a seating capaci*y 
for ten passengers, and is fitted with a White aud 
Poppe 110 mm. by 130 mm. engine. The engine 
of the four-seater car has an R.A.C. rating of 
15 horse-power, and it develops 25 horse-power 
at 1400 revolutions, and 34 horse-power at 1875 
revolutions per minute. The cylinders are cast 
in pairs. The ignition is by dual Bosch magneto 
tvpe ZU4, the cooling is by means of a pump, and the 
lubrication is -sélf-contained and _ positive. The 
engine has a three-point suspension: The trans- 
mission consists of a multiple dry disc clutch, the 
gear-box being-mounted on an inner frame and 





in a reduction of the time taken to travel the 60 miles 
between Kalka and Simla by nearly 30 per cent., that 
is to say, from 6 hours to 4} hours. The results 
obtained from this experiment are stated to have been 
so satisfactory that larger tractors are to be put into 
service so soon as the restrictions incident to the war 
are withdrawn. 

In the goods rolling stock of the Kalka-Simla 
Railway very considerable use is being made of high 
capacity bogie wagons, of all-steel construction, 
practically all of which have been supplied by the 
Leeds Forge Company, Limited, to the requirements 
of Messrs. Rendel, Palmer and Tritton, consulting 
engineers, Westminster. Fifty of the wagons are of 
the Sheffield-Twinberrow pattern, as designed by 
Mr. G. H. Sheffield, of Victoria-street,S.W. They are 
of two standard types, open and covered, and of 19 
and 17} tons plated capacity respectively. The 
leading dimensions, &c., of the open wagons are :— 


Length, inside and over head stocks 30ft. 
Height, over buffers'and couplers 33ft. 
Height, inside et een pes 3ft. Gin. 
Width, inside .. 7it. 
Width, overall Tit. Spin. 
Centres of bogies ‘ 20ft. 
Bogie wheel base ate eas 4ft. 3in. 
Diameter of wheels on tread Ift. 8in. 


Tin. by 3}in. 


Size of journals 
3ft. 9fin. 


Centres of journals A ee ee 
Tare weight complete, including 
vacuum brake equipment 

The general overall dimensions, with the exception 
of the height, are the same for both types of wagons. 
The tare weight of the. covered wagons is 6 tons 
17 ewt. Some of the covered wagons are fitted with 
water tanks, each of 115 cubic feet capacity, and the 
weight of the empty tank and fittings adds a further 
13 ewt. to the tare weight. With the exception of 
pressed steel headstocks and end longitudinals, only 
three standard British steel sections are employed in 


6 tons 5$cwt. 











Fig. 17—FOUR-SEATER RAIL MOTOR 


steél‘framing and bodies. The result is that with the 
same locomotives six bogie carriages are taken, the 
tare ‘of five of the new type bogie vehicles being 
somewhat lower than that of four of the old type 
bogie wooden coaches, the tare of the latter ranging 
between 9 and 10.tons, whereas that of the new steel 
carriages is 7 tons 9 cwt. 

The passenger rolling stock comprises a bogie 
saloon for the exclusive use of his Excellency the 
Viceroy, engraving, Fig. 7, page 457; first and 
second-class composite carriages, having separate 
servants’ compartments—see Fig. 11, page 457, and the 
drawing, Fig. 16; third-class carriages—see Fig. 12, 
page 457—and baggage cars—see Fig. 10, page 457. 
The overall dimensions are :—Length over buffers, 
35ft.; length over headstocks, 32ft.; width over 
mouldings, 7ft. 6in.; height, 9ft. 43in. The bogie 
wheel base is 5ft., and the centres of the bogies are 
distanced 22ft. apart. The body framing is of steel, 
and the structure of the body is combined with that 
of the underframe, the sole bar and body pillars being 
attached to the cross bars and crib rails by plate 
gussets and knees, the gussets being pierced to take 
the angle crib rails. The angle body pillars were, in 
some instances, carried up to, and they also formed 
the roof sticks, and they were jointed at the roof 
centre. The underframe of one of these vehicles is 
iliustrated_in Fig. 13. These underframes are of the 
Sheftield-Twinberrow pattern, and they have each a 
weight of 37 cwt., and a load of 3 tons per axle. The 
diamond-frame bogies have each a weight of 29 cwt., 
and, like the underframes, they were built by the 
Leeds Forge Company, Limited. The feature of the 
design of these passenger vehicles is the omission of 
truss rods, as the type of framing used rendered them 
unnecessary. Not only were the carriages lengthened, 


widened and heightened, but the bogie wheel base was 
increased and additional accommodation was given 
with about 20 per cent, less tare. 


This was, we 




















furnished with gate change. There are two forward 
speeds and a reverse. There is a steel propeller shaft 
with universal joints to the back axle. This car was 
originally provided with Lloyds and _ Plaister’s 
differential gearing, but we understand that it was 
eventually removed and its place taken by a solid axle 
with bevel drive and this has given satisfactory results. 
The lighting consists of C.A.V. lighting set No. ES, 
12 volts, 7 ampéres, the dynamo being driven by a 
Whittle belt off the cam shaft. The springs and axle- 
boxes and guides are similar to the ordinary railway 
type, and their attachment to the chassis also 
resembles railway practice. There is a foot brake on 
the transmission shaft, and a hand brake on the front 
wheels. The wheels are of cast steel, 24in. diameter, 
shrunk on the axles. The wheel base is 5ft. 8in. 
The tare weight of this rail tractor is 37 ewt. 3 qr. 
The larger 10-seater car is fitted with a 110 mm. 
bore by 130 mm. stroke standard White and Poppe 
engine, R.A.C. rating 30.01 horse-power, developing 
35.5 horse-power at 1020 revolutions, and 47 horse- 
power at 1360 revolutions. It is carried on an inner 
frame. The back axle is fitted with overhead worm 
drive. The front axle was originally a loose sleeve 
axle, but it has also been altered to a fixed axle, as 
experience proved that the wheels “‘ crowded ”’ on to 
the outer rail. The wheel base is 6ft. 6in., and the 
tare weight of the vehicle is 59 cwt. There is a foot 
brake on the transmission shaft, and a powerful brake 
operates on all four wheels. With the exception of 
the features specified above the two types of vehicles 
are of generally the same design and equipment. 
First-class passengers are required to pay an extra fee, 
amounting to about one-third of their fare, for a seat 
in the rail tractor. The maximum speed permissible 
for the tractors is 18 miles per hour, as against 15 
miles per hour for the mail trains. This increase of 
speed, along with the fact that the tractors are not 
required to stop en route for water or fuel, has resulted 








Fig. 18—-TEN-SEATER RAIL MOTOR 


the structures. Lane’s patented pressed steel doors 
are supplied to all of the wagons, illustrations of 
which are given in Figs. 14 and 15. Cast steel wheels 
driven on to the axles under a pressure of 40 tons are 
employed, the bosses of the wheels being keyed to the 
axle seats. The axle-boxes are also of cast steel. 
They are fitted with loose key plates, and they are 
designed to permit of oil lubrication either by means 
of adjustable pads or waste packing. The bogies, 
underframes, and general dimensions of the covered 
wagons are identical with those of the open type of 
wagon, but an additional standard British section is 
employed for the longitudinals and transverse bracing 
of the upper and end cant rails and of the roof. These 
wagons are fitted with the Sheffield-Twinberrow 
pattern of bogie, which has a weight (complete) of 
22? cwt. The general form of the wagons is so clearly 
shown in the engravings that no further space seems 
necessary in the way of description, but the foregoing 
will indicate the high stage of efficiency which has 
been attained with well designed passenger and 
goods rolling stock on a narrow gauge railway with 
exceptionally severe working conditions. 








THE REPORT OF THE SELECT COMMITTEE 
ON TRANSPORT. 


As recently as August 5th last, as a consequence of the 
debate of May 15th on the vote for the Board of Trede, 
a select committee’ was appointed for the purpose of 
‘considering what steps, if any, it is desirable to take 
to develop and improve the internal facilities for transport 
within the United Kingdom; to secure effective super- 
vision and co-ordination, and to ensure that such develop- 
ments and improvements shall be adequate and suitable 
to meet the national requirements.’”’ The Committee 
consists of Mr. Acland Allen, Sir Arthur Shirley Benn, 
Mr. Davison Dalziel, Mr. Field, Mr. Gilbert, Colonel 
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Gretton, Colonel Sir Frederick Hall, Mr. Haslam, Mr. 
Hudson, Colonel Jackson, Mr. Keating, Mr. Robert Mason, 
Mr. Somervell, Colonel Wedgwood and Mr. Wilson-Fox. 
The last named was the prime mover in the proposal for 
the appointment of the Committee and was the chairman. 
The secretary was Mr. W. A. Robertson, Barrister-at-Law, 
and author of an excellent work ‘‘ Combination among 
Railway Companies”’’ (Constable’s), and the Committee 
was assisted by Colonel Bonham Carter and Lieut.-Col. 
A. St. John Cooke. The first report—White Paper No. 
130—of the Committee was issued three weeks ago, and 
reviewed in our issue of November 8th. It dealt solely 
with certain recommendations and conclusions of its 
sub-committee appointed to investigate and report upon 
the facilities for transport offered by the ports and canals 
of Treland. 

The second report—White Paper 136—issued on the 
23rd instant opens by observing that its terms of reference 
were wider than those which have ever previously been 
assigned to a Royal Commission, Select Committee or 
Departmental Committee concerned with questions of 
transport. They cover the whole field of internal trans- 
port. No committee has been previously entrusted with 
the duty of reviewing the agencies engaged in the internal 
transport of the United Kingdon as a whole, for the pur- 
pose of considering what steps, if any, it is desirable 
to take to develop and improve them. 

After mentioning the fact that the Committee has been 
fortunate in having at its disposal a mass of information 
and conclusions, some of comparatively recent date, 
embodied in the reports of commissions and committees, 
mentioning specifically the Royal Commission on Canals 
and Inland Waterways and the Departmental Committee 
on Railway Agreements and Amalgamations, presided 
over by Mr. Russell Rea, the report observes that when 
considering whether or not it may be advisable to deal 
with the railways of the United Kingdom as one unit, 
it has not been thought necessary to re-traverse completely 
the ground that was so fully covered by the latter Com- 
mittee which was appointed in 1909 and reported in 1911. 


ORGANISATION OF INTERNAL TRANSPORT AGENCIES 
UNDER PRE-WAR AND WAR CONDITIONS. 


RAILWAYs. 


Having given some figures to show the extent of the 
railway business, it is observed that the main railway 
system of the United Kingdom has been provided entirely 
by private enterprise, and has been organised on a-basis 
of company ownership and management. Its history 
has been described as one of amalgamations. It has been 
one of continuous absorption of smaller units by larger 
organisations, resembling in many respects what has 
occurred in the case of private local banks which have 
gradually been absorbed by large joint -tock companies. 
The tendency in both cases—banks and railways—has 
been due to a desire to promote economy of administra- 
tion by widening the area of operation under a single 
management, and to put an end to uneconomical com- 
petition. It will thus be seen that the tendency in 
favour of combination, presumably up to the point where 
a single system will have been established, springs from 
the natural desire of the men who control the railways 
of the country, to carryon the business of railway manage- 
ment in the most efficient and economical manner. This 
desire is one with which it is impossible not to sympathise. 
It appears to be inherent in the conditions in which 
all large scale modern businesses are conducted, and it 
is extremely doubtful whether it can or should be resisted. 
The Departmental Committee on Railway Agreements 
and Amalgamations thought not. It stated in its con- 
clusions that “‘the natural lines of the development of 
an improved and more economical railway system lie 
in the direction of more perfect co-operation, and the more 
complete elimination of competition as a process at once 
inevitable, and likely to be beneficial, both to the railway 
companies themselves and, if properly safeguarded, 
to the public also.” The present committee adds here that 
whilst Mr. Russell Rea’s committee did not recommend 
complete unification of interests, it is obvious that the 
extent of co-operation at any given moment is only one 
of degree, and that unification is merely the final stage. 

The report proceeds to say that the war has considerably 
modified the position and methods of working of the 
railway companies, though the changes in their organisa- 
tion and practice have been less than is generally supposed. 
The desire has heen to get the work done with as little 
disturbance of the existing machinery as possible. As a 
result, the individual organisations of the railway com- 
panies have remained intact, and the boards of directors 
have continued to be responsible for the conduct of their 
affairs. The changes which have been introduced, and 
the high efficiency which has been witnessed in the working 
of the traffic by the railways during the war, have been 
due far more to a patriotic determination on the part of 
all concerned to do their utmost to assist the country in 
a time of national emergency, regardless of corporate or 
personal interests, than to the direct imposition by the 
Government of its will upon the railway companies. 
The Government was not, and is not, to-day, organised 
to carry on the administration of railway systems by 
means of direct control of a Government department. 
It had instead, long prior to the war, established an or- 
ganisation to cope with just such a situation as subse- 
quently arose, under which, while the supreme control 
of the system would be taken over by the State, the 
technical management would remain in the hands of 
the administrators who were responsible for its working 
in time of peace. The success which has attended the 
operation of the railways throughout the war, which has 
been superior to that witnessed in any other of the belli- 
gerent countries, affords conclusive proof both of the 
adequacy of the arrangements which had been mado 
in advance, and of the capacity of those who have ben 
concerned with their execution. There has been little 
dislocation, notwithstanding that, in addition to a very 
large Government traffic, the volume of civilian traffic, 
both of passengers and goods, has been heavier than in 
pre-war days, that large numbers of the staffs have been 
inexperienced, and that considerable demands have been 
made upon the railways for rolling stock and material 
of all kinds for use with the armies abroad. 

Reference is then made in the report to the Railway 
Executive Committee and its duties, and it is stated that, 











during the war, unification of management ot the rail ways "be made by the Government when peace is restored to 


has thus been in operation, but it has not been accom- 
panied by unification of the ownership of the assets of 
the railway companies concerned. The important re- 
mark is then made that evidence has been given by mem- 
bers of the Railway Executive Committee to the effect 
that if a policy of unification of management, combined 
with a pooling of assets of the railway companies, were 
adopted, it should be possible to give the public better 
service and facilities at less cost to the railway system. 

Proceeding, the report observes that from a purely 
technical point of view, it appears, therefore, to be de- 
sirable that there should be a unification of ownership, 
not merely unification of management of the many rail- 
way systems, because, while unification of management 
would undoubtedly be a great improvement upon pre- 
war conditions, and would assist materially to secure 
more efficient organisation and management, it would 
not, without unification of ownership, permit of the use 
of the assets of the combined system to the best advantage, 
nor allow of the provision of new and costly equipment 
without constantly giving rise to undesirable financial 
negotiations and difficulties. Whether the State, or one 
large joint stock concern owned the railways would be 
immaterial from this point of view; the essential condi- 
tions are that there should be single ownership and single 
management. 

Dividends on the old scale, assuming that wages remain 
at a level comparable with that now existing, and the 
volume of traffic returns to its pre-war dimensions, cannot 
be earned unless either rates are raised considerably 
or large economies are effected in working. The former 
course, notwithstanding that. the raising of rates might 
be fully justified in the circumstances would, the report 
observes, certainly be bitterly oppesed and be detrimental 
to the general interests of the community. Large econo- 
mies, on the other hand, can only be brought about by 
means of greatly improved methods of administration 
and the introduction of labour-saving appliances on a 
considerable scale. So long as the railway companies 
remain as separate companies it will, in the opinion of 
the Committee, be difficult to apply either method of 
securing economies to the fullest possible extent. There 
are also other circumstances which make it difficult 
from the point of view of shareholders to return to the 
pre-war situation. War conditions of working, and the 
complete elimination of competition in the public interest, 
have in many cases revolutionised old established prac- 
tices and habits. Traffic has been encouraged to follow 
unaccustomed routes, the clientéles of individual com- 
panies have been disturbed, their ideas have been changed 
and the respective goodwills of the various companies 
have consequently been altered. Difficulties such as 
these seem to require solution by some process of con- 
tinued unification. 

The Committee concludes this part of the report by 
saying that the above considerations lead to the con- 
clusion that the main railway systems of the United 
Kingdom should be brought under a unified ownership, 
and managed as one system, if the question of the improve- 
ment and development of the internal transport facilities 
is to be considered from the standpoint of efficiency 
and economy, and with due regard to the interests of the 
proprietors, the railway staffs and the general community. 
It may be added that what is actually the concluding 
paragraph of this part refers to railways being engaged 
in a greater or less degree with all forms of internal trans- 
port, and carrying on various businesses which are ancillary 
to their main undertaking as railway owners, such as 
catering and hotel management, and warehousing of goods, 
and contains the complimentary comment that “it may 
possibly be advantageous that the activities of the rail- 
ways in respect of other branches of transport should be 
increased.” 

CANALS. 

During the war the Government has controlled prac- 
tically the whole of the main waterways of the United 
Kingdom, either through the Railway Executive Com- 
mittee, which controls the railway-owned canals, or 
through the establishment of the Canal Control Com- 
mittee, which controls 1226 miles of independent water- 
ways in England and Wales, and 304 miles in Ireland, 
and of which Sir Maurice Fitzmaurice, C.M.G., is the chair- 
man. In England and Wales 2251 miles out of about 
2500 miles of the most important waterways are under 
Government control. 

The report observes that there can be no question 
that the arrangements which have been made for the 
working of the canals during the war have been of great 
public value, and have relieved the railways of a con- 
siderable volume of heavy traffic with which they found 
it difficult to cope. The Committee, in the absence of 
further evidence which it desired to take, has not been 
able to come to any conclusion with regard to the most 
advantageous organisation for dealing with the canals, 
except that further amalgamation would be advan- 
tageous. 

Roap TRANSPORT. 


The report devotes seven paragraphs to this subyect, 
but space allows for the reproduction of two only. Allud- 
ing to the Road Transport Board, appointed by the Presi- 
dent of the Board of Trade in January, 1918, it is said that 
its activities are limited by the duration of the war. Its 
primary object has been to obtain the utmost efficiency 
of road transport from the existing means available, 
and its organisation and work have been effective in 
attaining this object to a very considerable extent. Com- 
petition between road, rail, canal and other forms of 
transport has been reduced so far as possible where such 
competition has led to wasteful methods; while the 
voluntary co-operation of traders and owners and users 
of transport has been sought for schemes devised in the 
interests of economy. It has been the aim of the Road 
Transport Board to increase the efficiency of existing 
transport facilities without increasing the number of 
vehicles on the roads. 

The Committee regrets that it has been unable to pursue 
this important matter further. While it does not con- 
sider that road transport generally is susceptible of being 
organised to an extent comparable with that which may be 
reached in connection with transport by railways and 
canals, it believes that there is much useful work to be 
done. In particular, it recommends that endeavour should 





| reap for the community some of the fruits of the educa- 


tional work of the Road Transport Committee by promoting 
voluntary co-operation between owners and use sof road 
transport. It realises, however, that measures which are 
suitable to present circumstances may not be equally 
applicable to peace conditions, and that other considera- 
tions may justify from a trader’s and agriculturist’s point 
of view what from the community’s point of view may he 
an uneccnomical use of road transport. 


Harsours AND Docks. 


The questions which have to be considered in connec- 
tion with harbours are similar in some respects to those 
which arise in connection with road transport. For 
instance, no one would be likely to propose that the 
management of all the harbours of the country should be 
handed over to one organisation, though it may be open to 
discussion whether the railways should be encouraged to 
extend their ownership of ports in cases where it can be 
shown to be in the national interest that they should do 
so. 

The Committee has not been able to prosecute any de- 
tailed inquiries into the state and local conditions of the 
harbours and docks of Great Britain, and is accordingly 
unable to make any recommendations regarding them. 


OrHER TRANSPORT AGENCIES. 


The Committee has not also been able to study the special 
problems of urban and suburban traffic in London and 
other areas, nor as to coastal shipping and transport by 
barges in estuaries. It has, however, considered to some 
extent the means of communication by sea between Great 
Britain and Ireland and, in particular, the possible advisa- 
bility of the establishment of a service of train-ferries. 
The inquiries upon this subject have not proceeded suffi- 
ciently far to enable it to make any recommendation. 

In view of the improbability of aerial transport being 
available upon any considerable scale for many years to 
come for the internal transport of passengers and goods, the 
Committee has made no inquiries concerning it. 


ORGANISATION AND MANAGEMENT. 


The report devotes a couple of pages at this stage to a 
summary of the conclusions of certain commissions and 
committees which have considered various aspects of the 
transport question. The report then proceeds to observe 
that the term “ unification,” as commonly used in refer- 
ence to railways or canals, may mean either: (1) Uni- 
fication of the management of two or more independent 
systems, of which the ownership remains in different hands. 
(2) Unification both of management and of ownership. 
(3) Unification of ownership without unification of man- 
agement. It is observed that (2) unification of manage- 
ment and ownership of railways may be established with 
or without ‘‘ nationalisation ” of the railway system. As 
used in this report the term “ unification” is meant to 
denote the fusion of all the important railway undertak- 
ings of the country into one ownership, either by a private 
corporation or the State. 

The Committee considersit is important to bear in mind 
that the management of a railway company is divided into 
two branches—the directors and the technical managers— 
who perform distinct functions all included in the general 
term ‘“‘ management.” The due performance of them all 
is important and necessary. If the ownership of the 
railways were transferred to the State by nationalisation, 
some new organisation would have to be established to 
carry out the work hitherto performed by boards of direc- 
tors. It is necessary to remember that the Railway 
Executive Committee is not to-day doing any of this work. 
The boards of directors are still discharging their duties. 

The Committee, at this stage of its inquiry, is unable to 
make recommendations as to the manner in which the 
railway system can be organised most advantageously 
from the point of view of the general interests of the com- 
munity, or to advise as to the status and management of 
other transport agencies. Its conclusion upcn the second 
of these questions must necessarily depend upon the view 
that may be taken as to the future position of the railways, 
to which, as will be evident from what has been said 
previously, all the other transport agencies must be looked 
upon as ancillary. ‘ 

The Committee is, however, in a position to state the 
following preliminary conclusions which, though to some 
extent negative in character. may nevertheless be of 
assistance to Parliament, upon which the responsibility 
of arriving at a decision must ultimately rest. It con- 
siders (1) that the organisation of the transport agencies 
of the country, and particularly of the railways, cannot be 
allowed to return to its pre-war position. (2) That the 
temporary arrangements for the control of railways and 
canals would not be satisfactory as a permanent settle- 
ment. (3) That unification of all the railway systems is 
desirable under suitable safeguards, whether the ownership 
be in public or private hands. 

Any one of the following courses would be consistent with 
the conclusion stated in the preceding paragraph, but 
without further evidence the Committee is not in a position 
to recommend which of these methods should be adopted 
in the first instance :—(1) Further amalgamations of 
railway companies as a step towards unification. (2) Uni- 
fication accompanied by private ownership and com- 
mercial management. (3) Unification by means of 
nationalisation, followed by (a) establishment of a Govern- 
ment department to manage the railways. (h) Constitu- 
tion of a Board of Management not directly represented 
in Parliament. (c) Leasing of the system to one or more 
commercial companies. 





GOVERNMENT SUPERVISION AND REGULATION OF THE 
TRANSPORT SySTEM. 


Part IV. deals with what is probably the main weakness 
in the relations between the railways on the one band and 
the public and the State on the other. It says that the 
means by which efficient supervision and regulation of 
transport agencies by the Government can be best secured 
will become a matter of extreme importance if a policy 
of unification of the railways, combined with encourage- 
ment to the railway management to take part, to a greater 
extent than in the past, in the provision of other trans- 
port facilities be ddopted. The question presents many and 
great difficulties, It has for many years been the stum- 
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bling block of Parliament, which has made attempts to 
deal with it by various methods, all more or less unsatis- 
factory. Where regulation is required for the purposes of 
seeing that the law is carried out in matters of administra- 
tive details, as, for instance, whether safety appliances 
are provided or precautions taken against accidents, 
there is no special difficulty. A Government department 
should be fully competent to perform such duties satis- 
factorily. 

But a large number of differences which arise between 
railway and canal companies and the public are not ad- 
ministrative in character. They concern policy and 
are usually business, not legal, questions. They have to 
do largely with the application of judgment to matters 
of fact, and no fixed standards exist which can be applied 
to their solution. The questions whether the increases 
of rates charged for the carriage of particular commodities 
are reasonable, or whether reasonable facilities are being 
provided, are of this nature. Such differences were 
referred, in the first instance, to the Courts of Law, 
which were obviously not well suited to decide matters 
of a business character. When that remedy failed other 
tribunals were constituted. 

Attention is called to the recommendations of the 
Russell Rea Committee, which proposed to secure the pro- 
tection of the public by—(1) Including provisions in the 
general law relating to railways which would impose upon 
them certain definite obligations designed generally to 
prevent arbitrary action and to secure publicity. (2) 
Improving the procedure of the Railway and Canal 
Commission with a view to encouraging its more free use 
as a Court of Appeal in questions concerning rates and 
facilities. (3) Giving certain additional powers to the 
Board of Trade. 

The difficulties which have to be met in this matter 
are similar to those which have to be dealt with by the 
State in a number of other directions. It is clear that 
there must be well-devised and efficient regulation of 
large corporations. So far as principles are concerned 
the recommendations in the above quoted report are 
considered to be on right lines. 

It is important to note, says the present report, that 
under proposals based upon the recommendations of 
Mr. Russell Rea’s Committee, customers of the railway 
companies would be assured of the maintenance of rates, 
fares and facilities at pre-war levels and standards, except 
in cases where the management might be successful 
in establishing before the Railway and Canal Commission 
that any proposed change was reasonable. At such hear- 
ings all interested parties would have the opportunity 
of presenting their views. It is clear to the Committee 
that the interests of the railway stafis—a subject covered 
by the previous Committee—is a matter which also 
will have to be very carefully considered in connection 
with any scheme for unification of the railways. 

Another point to be considered is as to what direction 
and to what extent the interests of the public might be 
better protected. At the present time the Board of 
Trade appears to act mainly as a negotiator and a con- 
ciliator. It concerns itself in executive matters, prin- 
cipally with questions of safety, and does not, as a rule, 
act as the guardian of the public in other matters. 


IMPROVEMENTS AND EXTENSIONS OF TRANSPORT SYSTEM. 


The proposals of Mr. Gattie are spoken of as certainly 
attractive and the inventions as being highly ingenious, 
but the Committee finds it impossible, on the evidence 
presented, to come to any conclusion as regards the prac- 
tical value of the proposals or to make any recommenda 
tion in regard to their adoption. The Committee recom- 
mends that Mr. Gattie’s company should receive permission 
from the Treasury New Issues Committee to issue new 
capital to the extent of £100,000 in order that an experi- 
mental plant be erected to make mechanical tests. 

The Committee, on the subject of canals and the re- 
commendations of the Royal Commission on Canals and 
Inland Waterways, draws attention to the profound 
alterations in the conditions affecting the internal coal 
traffic of the country which will take place if effect be 
given to the proposals now under consideration for an 
immense extension of the electrical powor supply systems 
of the United Kingdom, which will involve the con- 
centration of the generating plant at about sixteen centres. 
The new super-stations, it is observed, will) have to be 
erected at places where large supplies of water are avail- 
able, generally in the vicinity of large estuaries, and in 
the majority of cases it may safely be assumed that their 
coal supplies will reach them by river transport. The 
necessity, therefore, for canal transport for the coal sup- 
plies now required for power production at inland centres 
like Birmingham may largely disappear. 

On the other hand, the Committee feels justified in 
concluding, on the evidence submftted, that canals will 
continue to play a useful part in the transport system 
of the country, and that expenditure upon a more modest 
scale for the purpose of maintaining them in an efficient 
state, and of effecting certain local improvements, will 
probably be found to be justified. Sir Maurice Fitzmaurice 
has furnished the Committee with the approximate figure 
of £3,000,000 for the expenditure which would be required 
to put the larger number of canals into a thorough state 
of repair, so as to enable them to deal more efficiently 
with approximately the same class of boats as those 
which use them at the present time. 


Trish SUB-COMMITTEE. 


The Committee has received a further report from its 
Irish Sub-committee, also the minutes of evidence for 
publication. The Sub-committee was precluded by its 
terms of reference from entcring upon questions relating 
to Irish railways—no explaration for this has been given, 
but, presumably, it was because they formed the subject 
of Sir Charles Scotter’s Vice-regal Commission 'in 1910— 
but found it necessary to record that the Irish railways 
are so intimately asscciated with the present conditions 
and possible developments of Irish harbours and Irish 
internal water transport, that in its view the extent to 
which greater efficiency can be obtained in the latter 
must depend in very great measure. upon the arrangements 
which may be made to modify the system of management 
of the railways, and upon the relationship which may be 
established between the various branches of the internal 
transport system. 

The Sub-committee has formed the view, as regards 





harbours, that in a number of cases—notably at Dundalk, 
Drogheda, Arklow, Velentia, Fenit Pier, Sligo, Letter- 
kenny and Coleraine—valuable improvements could be 
carried out at comparatively small expense, and with 
considerable benefit to the community. It recommends 
that the Irish Government, pending a decision as to the 
appointment of a Government Harbour Department, 
on the lines proposed in the Committee’s first report, 
should at once institute inquiries into these matters, 
and that where the reports are favourable and the works 
suggested are found to be practicable and desirable, 
financial provision should be made by the Government 
for the loans required, and that the works should be put 
in hand at the earliest possible moment. The larger 
schemes, particularly the cases of Dublin, Waterford, 
Limerick, Galway, Londonderry, and Newry, will require 
to be considered, not only from the points of view of feasi- 
bility, and of local advantage, but from the wider stand- 
point of national importance. 

The Sub-committee finds itself unable at the present 
time to make recommendations as to the organisation 
of the Irish canals and waterways upon a permanent 
basis, beyond reiterating the view expressed in the previous 
report, that they should be worked in unison with the 
railway system of the country; but, pending a decision 
in this matter, it is impressed with the advantage, indeed 
with the necessity, of maintaining in force the existing 
arrangements under which the canals are managed by 
a single authority. It accordingly recommends that the 
Canal Control Board should continue to carry on its work 
until such a time as new arrangements have been made ; 
that it should be asked by the Irish Government to give 
its views upon the proposals for local improvements 
which have been submitted to the Sub-committee, ard that 
such of them as it may endorse and which do not entail 
considerable expense should be carried into effect. The 
Committee concurs with this recommendation. 








THE GOTHA BOMBING BIPLANE. 
No. I1.* 


Engines.—In general the engines show no depart- 
ures from the usual Mercédés practice, but there are 
a few points which are worthy of note. 

Two different kinds of radiators, see Figs. 16 and 
17, were employed on machines otherwise exactly 
similar, the principal difference between these radia- 
tors being the arrangement of the shutters. In one 
case a series of vertical panels is used, and in the 
other a simple sliding door is adapted to be raised 
or lowered so as to shield the radiator surface to the 
required degree. Electrical thermometers of the 
usual pattern are fitted. The radiator controls are 
placed one on each side of the pilot's cockpit, and 
are illustrated in Fig. 18. Five different positions of 
the lever are provided for. The shutters are worked 
through return cables passing over a large aluminium 
pulley. 

Two different kinds of silencer were found; the 
type illustrated in Fig. 19 is similar to that used on 
previous Gothas, and also on the Friedrichshafen 
machines. It consists of a sheet steel manifold of 
very light construction, containing no baffles or other 
means of restricting the outflow of gas. The other 
type of exhaust box is shown in Fig. 20, and in this 
case it would appear that some attempt has been 
made not only to silence the exhaust, but also to 
prevent the aeroplane showing its whereabouts by 
the exhaust flames. This new type of silencer has 
been reported upon as follows :— 

The manifold consists of a cylinder 3ft. 9in. long 
and 6in. in diameter ; pointed nose and tail pieces are 
welded on, and fourteen cooling fins running length- 
wise are fitted. Between the fins a number of Hin. 
diameter holes are drilled, forming a means of outlet 
for the exhaust gases, no baffle plates being fitted. 
The whole is made up of 20-gauge sheet steel, and 
is very flimsy in appearance. For testing this 
exhaust as a flame damper, a machine fitted with the 
manifold was flown at night with no navigation lights, 
and another machine was sent up to find it. As a 
silincer the manifold reduces the distance at which 
the machine is audible by a mean of about 4 per 
cent. No difficulty was experienced by the observing 
pilot in picking up the machine ; although the flame 
usually seen at night was broken up, there was a 
stream of small sparks which made the aeroplane 
just as visible. In addition, it was noticed that the 
manifold became red hot when the machine was flown 
at full throttle. 

Controls.—All the Gotha machines brought down 
were fitted with the same type of control, though 
certain detail differences have been noticed. 

The ailerons are worked by a large diameter wheel 
by means of a chain and sprocket, as shown in Fig. 21. 
Limiting cables are fitted and are attached to an 
adjustable clip on the column. The wires are passed 
over pulleys and issue through the ends of the trans- 
verse rocking shaft, whence they pass through the 
planes between the leading edge and the leading spar 
of the lower wings. At the extreme outer interplane 
strut they are taken over pulleys to the levers of the 
upper ailerons, which are connected to those of the 
lower ailerons by a light streamline strut. The 
horizontal rocking shaft extends through the side 
of the fuselage, and is there fitted in some cases with 
the simple form of double-ended crank, shown in 
Fig. 21, but in others with the quadrant type of 
lever, built up of steel tube, illustrated in Fig. 24. 

The elevator and rudder wires are led along the 
outside of the fuselage through guides. The control 
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wires for the elevator are duplicated, and in the case 
of the rudder a double crank is fitted on the rudder 
post, as shown in Fig. 22. The rudder control bar 
is of the usual welded-up steel type, and is provided 
with spring controlled heel rests. It is fitted with 
a grooved quadrant carrying the wires which pass 
over pulleys mounted in brackets on the inside of 
the fuselage walls. The rudder bar is shown in- 
cidentally in Fig. 23. No form of dual control is 
fitted. It is, however, of interest to note that 
whereas in the Friedrichshafen design means are 
provided both for adjusting the trim of the tail and 
for locking the controls in any desired position, the 
Gotha machine possesses neither of these refinements. 

Engine Controls.—The throttle levers are fitted on 
the left-hand side of the pilot’s seat, which is also 
on the left-hand side of the fuselage. This control 
consists, as shown in Fig. 26, of two mallet-headed 
levers, which are shaped so as to be conveniently 
worked either together or separately; the cranks 
and rods which they operate are placed outside the 
main section of the fuselage, and are covered in with 
a streamline metal casing. The engines are fitted, 
as is the usual Mereédés practice, with combination 
ignition and throttle controls; the function of the 
ball-headed third lever, shown in Fig. 26, is not 
precisely known. In front of the pilot is a dash- 
board arranged as shown in Fig. 23, containing the 
usual switches, gauges, instruments, and control taps. 
One of the latter is shown in more detail in Fig. 25. 

Petrol System.—The two main petrol tanks carried 
in the forward portion of the fuselage are equal in 
size, and have a joint capacity of 175 gallons. They 
are made of sheet brass, and appear to be well 
provided with internal baffle plates. On the left- 
hand upper wing, slightly to one side of the centre 
line of the machine, is a streamline gravity tank, 
strapped on to the upper surface, above which it 
projects. This gravity tank is used solely for start- 
ing purposes and has a capacity of about ten gallons. 
It is filled from one or other of the main tanks by 
means of a hand-operated suction pump mounted 
on the right-hand side of the pilot’s dashboard, as 
shown in Fig. 23. The two main tanks work under 
pressure ; an air pump of the usual type is mounted 
within reach of the pilot. 

Armament.—The two Parabellum guns are carried 
—one in the forward cockpit and one in the rear. 
The former is carried on a large ring mounting, 
which is shown in Figs. 27 and 28. In order to allow 
access between this cockpit and that of the pilot, 
part of the ring is made to hinge out of the way like 
the flap of a counter. The ring is extensively per- 
forated with countersunk holes. apparently for 
lightening purposes. The holes of the hinged por- 
tion, together with the latch which secures it, are 
shown in Fig. 33. The gun is carried on a universally 
jointed bracket of the accepted design, which is 
furnished with an inclined extension, supported from 
the floor of the fuselage by a foot-step bearing. The 
gun carrier is fitted with two steel rollers, which rest 
on the ring mounting, outside of which is mounted 
a gallery of light metal fitted with numerous holes 
for the reception of Very pistol ammunition. 

The rear gun is carried on a forked bracket, which 
slides over two rails made of bent steel tube, and 
mounted on the top surface of the fuselage, as illus- 
trated in Fig. 4 ante. This gun-carriage has a very 
limited are of motion, and the usual expanded metal 
shields are fitted to prevent the gunner firing at the 
propeller, and possibly to prevent him leaning out 
far enough to be in danger of being struck by one 
of the blades. On the floor of the after gunner’s 
cockpit, and close to the edge of the tunnel, is a bracket 
designed for the reception of a third gun which would 
fire in a similar manner to that which was fitted on 
the earlier Gotha types. No guns fixed in this 
position have been found, and it is evident, therefore, 
that the upper gun is relied upon to answer all 
defensive requirements. 

Bombs.—The number and type of bombs carried 
on Gotha aeroplanes varies considerably, and the 
carriers are in consequence adapted to be easily 
removed and replaced by others of larger or smaller 
size, as the case may be. The carriers used on the 
Gotha are exactly similar to those which have been 
found on A.E.G. and Friedrichshafen machines, and 
present no new features, with this exception, that 
on the Gotha each carrier is furnished with an elec- 
trical detector device which informs the bomber that 
the projectile has actually left the carrier. This 
detector consists of a small switch, details of which 
are shown in Figs. 29 and 30, and is so arranged that 
when the bomb leaves the carrier an electric lamp 
is illuminated inside the forward cockpit; this 
arrangement is carried out by means of a small 
spring-operated plunger switch. 

As a rule, eight bombs, each of 100 kilos. weight, 
are carried—two being supported directly under the 
fuselage, and three on either side of the bottom plane 
centre section. Their release is effected by six small 
levers working the release gear through wires. Each 
of these levers is painted a characteristic colour, 
and they are furthermore of different lengths, so 
that the bomber has no difficulty in pulling the 
right one. It would appear that each bomb carried 
on the centre section of the lower plane is released 
separately, and that probably the two bombs under- 
neath the fuselage are discharged simultaneously. 
The levers are shown at the back of Fig. 32, which 
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also illustrates the folding seat and the communi- 
cation flap between the bomber's cockpit and that 
of the pilot. Both the forward cockpits are furnished 
with large celluloid windows, which have been blacked 
over in all cases so as to be opaque. 

Wireless.—The machine is internally wired through- 
out for giving greater wireless capacity. The dynamo 
for the system is driven direct by one of the engines. 
It also furnishes current for the heating of passengers’ 
clothing, for which plugs are arranged at convenient 
points. It will be noted in Fig. 32 that the floor in 
the corner of the cockpit is dished for the reception 
of the apparatus which carries the bobbin and the 
aerial wire. 

Instruments.—The usual array of engine revolution 
counters, thermometers, pressure gauges, &e., is 
fitted on the Gotha, but no new types were found. 

Fabric and Dope.—Both the fabric and dope on 
the Gotha aeroplanes conform to the usual German 
standard. The camouflage is similar to that of the 
Friedrichshafen, and consists of irregular polygons of 
various dark colours, which are printed on the fabric. 

Gotha brought down by French Anti-aircraft fire, 
near Crochte, on 4-5 July, 1918.—The general con- 
struction of this machine appears to be similar to 
that described above in most respects, except for 
three modifications, which are worthy of note :— 

1. A biplane tail-unit. The design is similar to 
that of the Handley-Page, and embodies two fins 
on either side of the fuselage between the planes of 
the tail. The rudders are hinged to the trailing 
edges of these fins. The measurements of the tail 
unit are as follows :— 
Top elevator span . ..  .. 


5ft. Tin. 


Top elevator chord 2ft. Tin. 
Bottom elevator span .. ft. Sin. 
Bottom elevator chord . lft. G}in. 
Balance piece . ll}in. by 10fin. 
a ee ae oe ee a 
Bottom tail planes, average fore and aft 
mapeearorment. 25 ws te} ee SKE. Sin. 
Span along trailing edge,each .. .. .. 4ft. 2in. 
Top tail plane, averaging fore and aft 
measurement Sere ieeterent, «cae wee 
Span along trailingedge .. .. 8ft. 10in. 


This tail unit would appear to have been adapted 
in order to give the after gunner a better chance of 
attacking chasing aeroplanes, as the span is con- 
siderably smaller than that ef the monoplane tail. 
It is constructed throughout of steel tubing. 

2. Extensions are fitted to the top ailerons 
shown in Fig. 31; it would appear from the presence 
of these extensions that the lateral control of the 
Gotha has been found insufficient. 

3. The undercarriages are arranged in a similar 
manner to those of the Friedrichshafen, that is to 
say, there is a two-wheeled undercarriage underneath 
each engine, and a third two-wheeled axle mounted 
on the fore part of the fuselage ; the wheels through- 
out are of equal size, carrying 810 by 125 mm. tires. 








CONVEYORS FOR ENGINEERING WORKS. 


A PAPER on the above subject was submitted at a meet- 
ing of the Manchester Association of Engineers on Satur- 
day last, by Mr. W. H. Atherton, M.Se., M. I.Mech. E. 
The paper dealt with many types of conveyors in use 











veyor referred to is familiar to our readers having been 
described in THE ENGINEER of October 4th last. The 
best method of getting rid of the vast quantities of steel 








the women and their barrow loads to the top of the loading 
platform, 7ft. high, with a minimum of exertion. The 
swarf is then tipped direct into railway trucks, and the 
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Fig. 1—CONVEYOR AT LEEDS 


cuttings from lathes and boring machines, made daily 
in large factories has been the subject of a great deal of 
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Fig. 2—BAR ELEVATOR 


thought, and the arrangement provided at the Leeds 
It is shown 
It is a wood- 


National Ordnance Factory is of interest. 
in elevation and transverse section in Fig. 1. 
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Fig. 3—SHELL 


FORGING CONVEYOR 
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women walk down an easy slope to the yard level with the 
empty barrows. The length of this conveyor is 30ft. 
between the centres of the terminal shafts, the width 
3ft., and the inclination 15 deg. to the horizontal. It 
is driven at a speed of 75ft. per minute by means of a 
small motor of 3 horse-power through a belt and double 
reduction spur gearing. The author said there were 
possibilities for the application of such conveyors as an 
alternative to cage hoists in works where the shops are 
at different levels. 

Fig. 2 represents an elevator which has been erected 
at the works of Herbert Morris, Limited, Loughborough, 
to raise round bars of iron, 3in. diameter and 2}ft. to 
12ft. long, from one floor to another. This elevator has 
12ft. centres and serves the main shop from a basement 
store, the shop having been built on a sloping site. A 
neat arrangement is provided for delivering, the bars 
automatically on the rising side by the use of deflecting 
wheels. 

Fig. 3 shows a simple and effective conveyor designed, 
constructed and erected by the Chain-Belt Engineering 
Company, Derby, for the purpose of taking shell forgings, 
in sizes ranging from 4in. to Jin. diameter, over a roadway 
20ft. wide, at the works of Thomas Firth and Sons, Limited, 
Sheffield, and delivering the forgings down a _ hinged 
shute into railway trucks standing on the other side 
of the roadway. A minimum headroom of Ilft. 6in. 
for the passage of motor lorries along the roadway had to 
be maintained. 

The length of this conveyor between centres is 48ft., 
and the shell carriers are pitched 5ft. apart, thus giving 
@ carrying capacity of nine shells per minute, or 540 per 
hour, with a chain speed of only 45ft. per minute. The 
carriers are steel slats with curved arms rivetted on, 
and having flanged rollers 4in. diameter running on a 
curved track supported by lattice steel framing. The 
curved arms on the carriers, resembling a three-pronged 
fork, mesh with the loading fingers fixed at the floor 
level of the forge, thus enabling the shell forging to be 
rolled into position as soon as cold and picked up auto- 
matically without any exertion. The carriers are dragged 
along by a chain of 6in. pitch, running over sprocket 
wheels 18in. diameter. 

In this case the conveyor is driven at the lower end 
by a small electric motor of 3 horse-power through a 
belt and double reduction spur gearing. The delivery 



































* Swain So. 


slat conveyor fitted with two strands of 6in. pitch chain. ; chute is hinged from the back shaft and controlled by 


assembly of motor vehicles, swarf conveyors, bar and | Women wheel the swarf out of the shop in barrows|two chains running over guide pulleys and fitted with 
case elevators, and shell conveyors. The assembly con- | and right on to the slowly moving conveyor, which takes | balance weights, suitable stops being provided. 
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RAILWAY MATTERS. 





ALL restrictions as to the routes passengers to and from 
Treland were to take have now been withdrawn. 

AccoroIna to the latest returns, the National Union 
of Railwaymen has had over 5000 members -killed in 
action. 

In connection with the Vietory Loan week at Derby, 
the Midland Railway Company has invested another 
£100,000. 


Tr was stated in the. House on November 20th that the’ 


whole question of the restrictions upon the issue of season 
tickets was now under consideration, and it was hoped that 
a definite announcement could be made shortly. 


Tue President of the Board of Trade stated on Noyem- 
ber 20th, that there had been no proposal before the Board 
to provide increased travelling fac‘lities to workers at 
reduced rates on the occasion of the Christmas and New 
Year holidays. 


ANSWERING a supplementay question to that reported 
in this column of our issue of November 22nd, on the sub- 
ject of increased travelling facilities, Mr. Wardle said that 
he knew that trains from the London termini were absolutely 
up to the limit of the power of the engines and the length 
of the platforms. 

THE Metropolitan D:strict Railway Company celebrates 
its jubilee this year. On Octobe> Ist, 1868, the line be- 
tween the end of the Metropolitan Railway at High-street, 
Kensington, and Gloucester-road was opened, and on 
December 24th, 1868, the section between Gloucester- 
road and Westminster. 


AccorpDING to a statement made by Mr. Macpherson, 
on the 6th instant. a railway of standard gauge is to be 
constructed from Blandford Station to the military camp 
on the downs. This line will reduce the distance, 
compared with the journey by road, by three miles, and 
relieve the Blandford-Sali8bury road of the heavy traffic 
which has recently congested It. 

THE resignation is announced of Mr. W. G. McAdoo, 
whose name has often appeared in this column, as a 
result of his holding the office of Director-General of the 
United States Railroad Administration. Mr. McAdoo was 
the Secretary to the Treasury—equivalent to the office of 
Chancellor to the Exchequer here—from the time Mr. 
Wilson becanie President, and this position he retained. 


Ox® of the three members of the Railway and Canal 
Commission has to have a legal training; one some 
commercial knowledge ; and the third an acquaintance 
with railways. The last was the Hon. A. FE. Gathorne- 
Hardy, who died on the 11th instant. Mr. Gathorne- 
Hardy succeeded Lord Cobham as a Railway Com- 
missioner in 1905, having been a director of the South- 
Eastern Railway for 20 years, and the deputy chairman 
for a short time. He was also the chairman of the Light 
Railway Commission. 

ANSWERING a question by Mr. Field, as to the alleged 
preferential rates for import traffic, Mr. Wardle, on the 
7th instant, said that the rates charged for the conveyance 
of goods by rail have not been altered in any important 
respect since the Government took possession of the rail- 
wavs. The hon. member would be aware that railway 
companies were prohibited by statute from making any 
difference in the rates and charges for home and foreign 
merchandise in respect of the same or similar services, 
and he had no reason to suppose that the law was being 
disregarded. 

Tue Locomotive Manufacturers’ Association, whose 
name appears in the report on Standardisation of Railway 
Equipment, was formed about the year 1873, when, in view 
of the anticipated amalgamation of the Lancashire and 
Yorkshire with the London and North-Western Railway, 
it was proposed that the latter company should build a 
quantity of locomotives for the former. Some locomotive 
builders took legal acticn to prevent this course being 
followed, and the late Sir George Jessel, Master of the 
Rolls, made a perpetual injunction. The manufacturers 
considered their action of such importance that an associa- 
tion was formed to watch over their mutual interests. 


Now that the submarine menace has disappeared it 
will be interesting to see when the night boats between 
Holyhead and Kingstown and Holyhead and North Wall 
are restored ; since October Ist they have been running 
only during the hours of daylight. Similarly, as from the 
Ist instent, the Larne to Stranraer boat has been arriving 
on the Scottish side about 5 p.m. instead of 9 p.m., and 


the connecting train arrivés at Easton at 4.50 a.m. The. 


boat from Fleetwood to Belfast leaves in the early-morning 
and the connecting train leaves Euston at 11.35 p.m. 
instead of at 4.45 p.m. The inwards boat arrives in the 
afternoon and a train leaves Fleetwood at 5.35, runs 
non-stop to Crewe, and connects there with the “up 
corridor,’ due Euston at 11.20 p.m. On the 13th instant, 
the Postmaster-General said that, in view of the suspension 
of hostilities he was enquiring what was the earliest date 
at which a return could be made to the timing of the 
Trish mail trains and boats which existed before daylight 
sailings were adopted. 


THE Great Western Railway Maga-ine reports that with 
the expansion of the output of aircraft. there is a growing 
d»mand for improved facilities for transporting dis- 
mantled aeroplanes by rail, and to assist in coping with the 
situation a number of large covered vans are. being con- 
structed at the Great Western Company’s Swindon Car- 
riage Works. The bodies are 50ft. long, 8ft. 6in. wide, 
and 8Sft. 5in. high at centre of roof, and doors extending 
the full height and width of the vans are provided at 
each end to admit of tre easy loading of the widest wings 
of an aeroplane. Two pairs of doors are also fitted on 
each side, the top halves of which are louvred to act 
as ventilators. Adequate light for loading .purposes 
is afforded by four windows on each side and three gas 
lamps in the roof. Constructed of timber, the bodies 
are mounted on steel underframes with two four-wheeled 
bogies. All the vehicles are equipped with.the yaeuym- 
brake, but to enable a few to travel anywhere in the 
United Kingdom the Westinghouse brake is fitted in 
addition. These vans will also be useful for the con- 
veyance of motor cars and for scenery traffic. 


NOTES AND MEMORANDA. 





Tr is stated that the total potential hydraulic energy 
of the United States is about equal to the total atilised 
fuel energy. 

Ir is stated that a definite start has been made in the 
Island of Antigua in the cultivation of Sisal hemp ona 
commercial scale. ‘About 8000 plants have already been 
set out, arrangements are being made to import large 
numbers of plants from Anguilla, and it is anticipated that 
extensive areas will be devoted to the crcp. When the 
plants are sufficiently mature, modern machinery will 
be imported for extracting the fibre. 


In connection with the tax on motor cars in the United 
States, an interesting table has been issued by the National 
Automobile Chamber of Commerce, from which it appears 
that the total number of cars registered as in use early 
this year in the U.S.A. was 5,003,182, capable of yielding 
a revenue estimated at £16,763,140. Cars of 23 or less 
horse-power. will pay £2 per annum ; from 24 to 30 horse- 
— £4 ; 31 to 40 horse power, £6 ; over 40 horse-power, 

0. 

Err silk is obtained from the cocoons of an Indian 
moth, Attacus ricini, the caterpillar of which is reared 
for the production of silk in Assam, and to’a smaller 
extent in certain parts of Bengal and Northern India. 
This silk cannot be reeled like that of the mulberry silk 
worm, as the thread is not continuous, and it therefore has 
to be spun like ordinary silk waste. Fri silk takes dyes 
well, and when woven into ¢loth far surpasses cotton in 
durability. 

In the Bulletin des Usines de. Guerre some particulars 


have been given of the paper substitute driving belts |: 
which are being introduced into German workshops.- 


The belts appear to be giving satisfaction and are woven 
or braided. The woven paper belts may be either of the 
paper fabric or paper thread type The fabric is first 
cut into bands and a core of strengthening material, 
either cotton or sheet metal, is interposed. The core 
is surrounded with paper strips, and the whole sewn with 
strong thread. The tensile strength of the woven belts 
is stated to reach 100-125 kilos. per centimetre width. 


THE United States Tariff Commission, in a census re- 
port recently issued, giving details of the output of coal- 
tar dyes and chemicals in 1917, states that during the year 
190 firms, exclusive of coke-oven plants and gas under- 
takings, reported the manufacture of coal-tar chemicals. 
These firms‘employed 1733 chemists and other technically 
trained men, and 17,910 non-technical operatives. More 
than £500,000 was spent during1917 on research work alone 
The total production of coal-tar products during the year 
was, in round figures : Crudes, £21,400,000 ; interm>diates, 
£8,600,000 ; finished products (exclusive of explosives 
and synthetic phenolic resins), £1,380,000. During the 
fiscal year ended June 30th, 1917, the total importation of 
coal-tar products amounted to £2,400,000. 


Hives and skins, raw and tanned, form one of the 
‘largest groups of exports from India. In the last year of 
normal trade, 1913 to 1914, they figured in the returns 
of the sea-borne trade of British India to the extent of 
1,900,000 cwt., valued at £10,600,000, the only groups 
which exceeded them in value being textile materials 
and manufactures, ceréals: and oil seeds. The chief 
constituents of this trade in hides and skins are cowhides, 
the exports of which, raw and tanned, were valued in 
1913-14 at nearly £5,060,000, goat-skins (over £3,000,000), 
and buffalo-hides (over £1,500,000). Cow-hides, buftalo- 
hides and goat-skins together accounted in 1913-14 for 
over 90 per cent. of the total both by weight and by value, 
the balance consisting principally of sheep-skins (£800,000) 
and calf-skins. , 


As the result of tests made on South African grasses 
as paper-making materials by the Imperial Institute, a 
grass called “‘thatching grass” or “‘ Dek grass” is said 
to have proved a promising material. It gives a satis- 
factory yield of long fibred pulp of good quality, suitable 
in the unbleached state for the manufacture of strong 
brown paper, or after bleaching for the manufacture of 
fairly good cream-coloured or white paper. According 
to the Bulletin of the Imperial Institute, however, the 
export of the grass from South Africa would scarcely be 
feasible, as it would probably only have about the same 
value as Algerian esparto, i.¢., £3 to £3 10s. per ton in the 
United Kingdom in normal times. It may, however, 
be possible to convert the grass into “ half-stuff’’ or paper 
in South Africa for export. i 


THE building operations in the larger cities of the United 
States were far fewer in 1917 than in 1916, says the 
Building News. In sixty selected cities 199,738 permits 
were issued for buildings erected in 1917, a decrease of. 
70,044. : The cost of these operations was £116,800,000 
in 1917, as against £179,900,000 in 1916. The principal 
causes of decrease were the scarcity and high cost of 
material and labour. Of the 145 cities reporting for 1917, 
129 stated operations by classes of structures. Tae total 
cost of the buildings erected in them was £126,538,000. 
The part of this amount expended on wooden buildings 
was £33,658,000, or 27 per cent.; on brick or hollow. tile 
buildings, £64,429,000, or 51 per cent.; on_ concrete 
buildings, £13,302,000, or 11 per cent.; and on_ steel 
skeleton buildings, £11,688,000, or 9 p2r cent. 


THE common practice employed for annealing cold- 
rolled sheet aluminium is to ‘heat the metal for. 18 to 30 
hours at a temperature of about 375 deg. Cent. and sub- 
sequently allow it to cool inair. The maximum softness 
attainable for material of commercial purity is 4-5 on the 
Shore scleroscope scale. When hard-rolled the material 
has a Shore hardness of 13-15. The hardness of the 
annealed sheet is no measure. of its ductility ; the coarse- 


400 deg. is very. weak, although its hardness is only 4. 
When annealed at 400 deg. even for short periods, the metal 
‘* blisters,” an effect also produced by prolonged heating 
even at 350 deg. Cent. The; formation of these blisters is 
d=pendent on the temperature and speed of pouring the 
original. cast metal... Prolonged annealings are very harm- 
ful, rendering the metal-coarse and weak. The results 
of. tests show that there is no necessity for the common 





practice ofannealing aluminium for 24 hours at 375 deg. 
Cent., a much shorter period being sufficient. 


‘be held at Olympia in November, 1919. 


grained material obtained by an annealing of 30 hours at:- 
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A Factory for extracting oil from alum schist has been 
started in Sweden. Large quantities of this schist, yield- 
ing benzine and crude oils, are found in the Lamma Nerika 
district. 

THE solving of the personal equation, says Mr. A. E. 
Berriman, is often more difficult than the unravelling of a 
technical difficulty. For those in the highest, administra- 
tive posts it is not infrequently a whole time job. 


Tue Postmaster-General of the United States announces 
the consolidation of two great telegraph companies, 
the Western Union and the Postal Telegraph Company, 
under Government control. The new arrangement will 
come into force on December Ist. , 


Ir is said that the crude oils can be used for oil engines 
or converted into paraffin and lubricating oils. The 
factory is capable of treating 30,000: toris: of schist per 
annum, giving 1200 tons of oil. The supply, of schist 
in Sweden is practically inexhaustible, and other factories 
will be erected shortly. « ¢ 


Ir is reported that the Society of Motor Maziufacturers 
and Traders has decided to organise forthwith a full series 
of exhibitions. The annual Touring. Car Exhibition will 
‘This show, as 
usual, will include, in addition to motor vehicles, a full 
display of tires, and accessories and components. 


Tue Second Chamber of the General Dutch“States has 
just passed a Bill authorising the Government t» partici- 
pate in the establishment of steel foundries and rolling 
mills in Holland. It is proposed to float'a joint stock 
company with a capital of 25 million ‘florins. The 
coal required will be obtained from the Limburg mines. 


In view of the urgent necessity for incurring certain 
preliminary expenditure for afforestation purposes, an 
interim authority has been set up’to carry out the neces- 
sary work pending the passing of legislation setting up. 
permanent machinery for the purpose, A supplementary 
e3timate of the sum of £100,000 has been imade for this_ 
authority. . ; : 

Tae returns of casualties from fifty-one municipal 
districts which have suff2red from air raids or bombard _ 
ments, sent by the town clerks and clerks'of the several 
areas to the Committee on War -Damage,, show that in* 
these districts, at least, 488 persons were killed and 
1014 injured; and the estimated cost of making good 
damage to property is £677,773. 

SEvEN years’ experience in the Austrian Government 
Telegraph Department has ted a writer in Chemiker 
Zeitung to recommend zine fluoride as a preservative of 
wooden poles. It compares favourably with copper 
sulphate. When complete impregnation of the wood is 
unnecessary, 2 partial application of sodium fluoride will- 
be found to exhibit great preservative action. ~ 

A JAPANESE industry which has made remarkable pro- 
gress in recent years is that concerned with the extraction: 
of vegetable wax, which is coming into greater demand 
on foreign markets, says-the Journal of the Royal Society 
of Arts. The output has been dually increasing; and 
now stands in the neighbourhood of 1,700,000 yen, or 
about £174,000 per annum.. The work of extraction ig_ 
being organised on a larger scale. te 
’ One of. the greatest obstacles. to commerce. in China 
is the “ Likin,” the internal tax on goods in transit, 
originating as a war tax during the Taiping Rebellion. 
The “ Likin” (“ Li,” one-thousandth; “kin,” gold or 
money) was originally a tax of one-tenth. of 1 per cent. 
of the value of the goods when it was first imposed, about 
1853, but to-day its amount is, apparently, determined 
arbitrarily by the collector. At the same time, according 
to an article in the Board of Trade Journal; “ likin barriers ”’ 
have grown-up in number till now they are found at all 
large towns and up and down all the rivers and other. 
thoroughfares. Between Canton and Wuchow there are’ 
no fewer than six of these barriers, each involving pay- 
ment of duties, delay and worry. 


THE mines in the basin of the Loire use more timbering 
than those of any other locality. Before the war the 
annual consumption of wood in that district was a quarter 
of a million cubic metres for a coal extraction of 3} million 
tons. The kind of wood used almost ex¢lusively there 
is Sylvestre pine, says the Bulletin dela Société de ? Industrie 
Minerale. Taught by experience, the miners will use 
no other, and it may be inferred that Sylvestre pine 
best fulfils the requirements of a good mining timber. 
Other qualities demanded are soundness, straightness, 
normal taper, sufficient seasoning, and stripped of bark. 
A quality of great practical importance, sinee the safety 
of the miners is ‘involved, is elasticity. ; Brittleness is 
a fatal objection. A reliable mining prop must yield to 
the pressure gradually. Judging by the preference given 
by the miners of the Loire to Sylvestre pine, these qualities 
are most fully developed in that kind of wood. 


Some time ago the question of utilising coke oven 
gas to augment the Sheffield supply fori domestic and 
industrial purposes was raised by Professor. Fearnsides, 
of the Sheffield University, but at first found little support 
in the right quarters. Professor Fearnsides, however, 
carried his point eventually, and a map produced about a 
year ago showed the position of various collieries in the 
vicinity producing this gas. It was then seen that some 
were quite near enough to the centre of the city for a 
practical scheme of conveyance to be worked out, and steps 


avere consequently taken with that objectin view. These 


steps have been so successful that arrangements are almost 
complete for the taking over by the Sheffield’ Gas Co. of 
the coke oven gas from the Tinsley Park Collieries. The 
plant is already in position and when in operation will, we 
understand, convey about 1,000,000 cubic feet per day to 
the mains of the Gas Co., the coke oven gas being almost 
equal, both for heating purposes and as an illuminant, to 
the present supply, which various circumstances has made 
inadequate-to. the demand. The Tinsley-Park firm 
will supply the gas on a royalty of,-it is understood, about 
sixpence per 1000 cubic feet.“ So far about half the supply 
at Tinsley Park will be sent through, though it seems 
possible that later on the whole may be available, if a 
plan for using producer gas is carried out there. 
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British Naval Construction Since 1914. 


Tue public knew from the various speeches de- 
livered by Sir Eric Geddes and his predecessors at the 
Admiralty that very considerable additions have 
been made to the floating strength of the British 
Navy since the outbreak of war, but for obvious 
reasons little or nothing of a definite nature could 
be published in regard to this subject. Even now, 
when the ban on such publicity has been entirely 
removed, an appreciable period must elapse before 
it will be possible to describe in detail the process 
by which the British Navy has, in the past four 
years, attained a degree of strength such as it never 
previously enjoyed. Notwithstanding war losses, 
which have been far from light, the Navy to-day 
is considerably stronger, both relatively and abso- 
lutely, than it was in 1914. The heaviest losses 
have been suffered by types which were already 
regarded as obsolete, e.g., pre-Dreadnought battle- 
ships and armoured cruisers, and which, in conse- 
quence, did not call for replacement. Among the 
first-line capital ships our losses have been sur- 
prisingly light, considering the number of these 
vessels and the hazards they were compelled to run. 
Of the all-big-gun battleships, only two have been 
officially posted as sunk—the Audacious, mined in 
October, 1914, and the Vanguard, destroyed by an 
internal explosion in July, 1917. In addition, three 
battle-cruisers, the Queen Mary, Indefatigable, and 
Invincible, have disappeared from the list, all three 
being sunk at the Battle of Jutland, New construc- 
tion, however, has proceeded on such a large scale 
that, besides replacing these five vessels, we have an 
addition of five capital ships to the Grand Fleet. 

Almost immediately after the outbreak of hos- 
tilities it was realised by those in authority that the 
naval campaign would be of such a character as to 
necessitate the employment of special types of 
fighting craft in which the Navy was conspicuously 
weak. In the past our naval construction policy 
had been based on the supposition that the command 
of the sea depended, in the first instance, on the 
numerical and individual superiority of our capital 
ships. The principle was perfectly sound, and has, 
indeed, been abundantly vindicated in the course 
of the war, but in the opinion of some judges it was 
pushed rather to an extreme length in pre-war days. 
At all events, it is quite certain that our early opera- 
tions were handicapped by the shortage of light 
cruisers, destroyers, and certain special types which 
had not been multiplied on a scale commensurate 
with the expansion of the battle fleet proper. Even 
before the submarine menace made its appearance, 
the demand for destroyers was greatly in excess 
of the material available ; and when in due course 
the submarine danger became acute, steps were 
at once taken to accelerate the output of destroyers 
by every possible means. The time has not yet 
come to subject our naval policy since 1914 to a 
searching investigation, but it is permissible to 
observe that the Admiralty’s decision to lay down 
a number of heavy battle-cruisers, monitors, sloops, 
&e., at a period when destroyers were the crying 
need, has been severely censured by critics of un- 
questionable authority. These larger vessels mono- 
polised a great deal of labour, plant, and material, 
with the result that for some time the production 
of destroyers was seriously retarded. At a later 
date this policy was modified, and, on the whole, 
the output of nava] material during the war has been 
eminently satisfactory. The private shipyards 
throughout the United Kingdom have in every case 
proved worthy of their great traditions. Although 
rapidity of construction was the prime need, the 
high standard of workmanship characteristic of these 
establishments was well maintained, and it is safe 
to say that the workmanship of the vessels launched 





during the;war has left nothing to be desired. 


The naval material completed since July, 1914, 
may be summarised as follows, the figures, though 
approximately correct, being quite unofficial: Eight 
battleships, five battle-cruisers, twenty light cruisers, 
148 mine-sweeping sloops, sixteen large monitors, 
nineteen small and twenty-three river monitors, 
190 destroyers, and over 100 sulymarines. To the fore- 
going must be added many auxiliary craft, including 
whalers, “‘ P” boats, large oil tankers, and 500 motor 
launches, the latter mainly of American construction. 
From the technical point of view, perhaps the most 
interesting, because the most novel, naval types 
built during the war are the so-called “ hush hush ” 
cruisers. In another column we publish a brief 
description of these vessels, the design of which, 
apparently, represents a bold attempt to combine 
extraordinary speed with great gun power. We 
shall await with interest the revelations of how 
these mighty cruisers have acquitted themselves 
in service, and whether they have proved sufficiently 
useful to justify their high cost, not only in money, 
but in labour and material, at a conjuncture when 
both factors were almost priceless. As we pointed 
out last year, when M. Tardieu, a French naval 
critic, was allowed to publish a general description 
of their features, these ships complete a cycle of 
naval architecture which began forty years ago 
with the launch of the Italia and the Lepanto, when 
Italian constructors set the pace in the building 
of relatively huge vessels, with high speed, powerful 
armament, and moderate protection. As an indica- 
tion of British shipbuilding and marine engineering 
capacity, the statistics relating to destroyers are 
very suggestive. Roughly speaking, we have com- 
pleted one destroyer a week since August, 1914, 
in addition, be it noted, to a large programme of 
other construction, inclading nearly 150 sloops, 
numerous cruisers, monitors. submarines and auxi- 
liaries, to say nothing of the mercantile production, 
which, despite the critics, has been very far from 
negligible. The magnitude of this shipbuilding 
achievement is enhanced by the fact that a modern 
destroyer is rarely Jess than a thousand tons in 
displacement, and has a speed of more—in some cases 
of far more—than thirty knots. The British ship- 
yards and marine engineering shops have every 
reason to be proud of their war record. Hitherto, 
the public has necessarily been debarred by the 
censorship from learning what these allied industries 
have done to maintain that naval supremacy to 
which, in the main, we owe the triumph of our cause. 
Now that the restriction on publicity is at an end, 
it is fitting that their incomparable services should 
be made known and worthily aéknowledged. Sir 
Joseph Maclay, we notice, has paid a well-earned 
tribute to the patriotic endeavours of the ship-owning 
community. We suggest that the Admiralty might 
gracefully follow this example in regard to the ship- 
building and marine engineering community. 


Wanted—A Railway Policy. 


THe need for a railway policy is obvious. The 
railways of the United Kingdom are at present con- 
trolled by the State—practically for financial reasons 
only—under emergency legislation. They must either 
revert to private ownership and independent opera- 
tion, as before the war, or be taken over by the State. 
For the latter course legislation is necessary ; for the 
former financial relief for the companies will be 
requisite. Matters cannot remain as they are; and 
they cannot be restored wholly to the status quo. 
Many reasons can be advanced for the latter con- 
clusion. There is the question of the increased pay to 
be given to the railway servants. However small may 
be the proportion of the £60,000,000, war wages they 
will have to pay, it will be more than the majority 
of the companies can reasonably be expected to find. 
Moreover, there is the higher cost of material and the 
dearer price of manufacturing and repairing labour 
to be faced. Nor is this all. There is the question 
of the restoration of former facilities for goods and 
passenger traffic. Are the companies to go back to 
the independent services that competition called for, 
or are the present arrangements that co-ordina- 
tion has brought about to remain? A decision as to 
a future railway policy is desirable before the com- 
panies begin to renew or repair the thousands of 
locomotives and tens of thousands of wagons now 
waiting to be taken into the shops. Some passenger 
and goods stations and, even branch lines, have been 
closed and miles of running line and sidings taken up. 
Were a certain course adopted the restoration of some 
of these roads might be unnecessary. Of greater 
importance—one might say of vital importance— 
is the question of the provision of increased accom- 
modation and improved facilities to meet the altered 
conditions in trade and commerce that the new era 





will bring. In his letter to Mr. Bonar Law, and in his 
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speech -at_ Wolverhampton, Mr. Lloyd George spoke 
of a complete change in the transport situation in 
order to maintain the improved agricultural position 
which has now been reached. He might have added 
that the needs of other industries are also great. All 
this is so obvious that we need not pursue the point 
‘as to the need for increased accommodation and 
facilities. What we want to make clear is that until 
there is a definite railway policy the companies will 
not incur any expense nor, similarly, is it likely that 
the Treasury will advance money to the railways. 
Why should either party run the risk? The com- 
panies might spend thousands and find themselves 
taken over by the State, or vice versa. Or money 
might be expended on work which new conditions 
rendered unnecessary. Further, inany event—whether 
we have State ownership and management, State 
ownership and leased lines. or company ownership and 
mahagement—new and improved methods of opera- 
tion will be essential in order to obtain more economical 
working. But no one will venture to incur the 
expense involved as long as the present uncertainty 
about the future exists. A railway policy is, there- 
fore, an urgent need. 

There is more than one course which might be 
adopted. The State, despite the fact that all com- 
missions, committees and Parliaments which have 
considered the question have voted against the pro- 
posals, might consider that the only way out of the 
extremely difficult position the railways are in is for 
the State to take them over. Another course is for 
the status gue to be restored ; let the companies go 
back to the pre-war conditions of company-ownership 
and management and allow them,as in other businesses, 
to advance their rates to meet the increased expenses, 
and by a continuation of the co-operation and co- 
ordination which have been so successful under the 
existing control by the Railway Executive Committee, 
secure economies that would modify the necessity for 
increased rates. These are suggestions, we would 
add, that emanate from only a few who speak in a 
somewhat bated breath, evidently recognising that 
any increases in rates would inflict serious injury 
on trade. Yet another policy is that pro- 
pounded in our pages exactly a year ago. It is 
that the railways should revert to the companies, 
the State paying the whole of the increased wages 
bill as a legacy of the war. The State would 
make advantes to the companies, when recommended 
by a proposed Railway Finance Board, on security of 
the respective companies’ locomotives, carriages and 
wagons. This asset would become a nucleus for a 
State-owned railway system, but no foreclosure would 
take place for fen years. The companies would 
be encouraged to work their traffic as economically as 
possible, and a Railway Traffic Board would look after 
the interests of the public and of the companies, if 
challenged. The system would continue in force for 
twenty-five years—the period named in the Act of 
1844—by the end of which time a definite railway 
policy could have been carefully and suitably worked 
out, and the companies would have been enabled to 
consolidate themselves and make provisiou for a 
change which, if it came now, would find them un- 
prepared. 

Now, there comes, in the second report of the 
Select Committee on Inland Transport, some more 
light on the subject. This document is very fully 
summarised on page 458 of the present issue, and 
it will be seen that the committee is of the opinion that 
unification of the railway system is desirable under 
suitable safeguards, whether the ownership be in 
public or private hands. It was not in a position, 
without further evidence, to recommend what course 
should actually be adopted, but it might be either (1) 
Further amalgamations of railway companies as a 
step towards unification. (2) Unification accompanied 
by private ownership and commercial management. 
(3) Unification by means of nationalisation followed 
by :—(a) Establishment of a Government department 
to manage the railways ; (b) Constitution of a board 
of management not directly represented in Parlia- 
ment; (c) Leasing of the system to one or more 
commercial companies. We would recommend this 
report for serious consideration. Something must be 
done and unification is a fairly safe course. It is 
not, we would take care to urge, an idea] remedy. 
Its adoption will remove all the benefits that the 
remnants—pre-war—of competition left; goods 
and: mineral traffic will be longer on the road, passen- 
ger trains will be fewer and, possibly, less rapid : 
many privileges that traders and passengers enjoyed 
will go. There will, however, be compensations. 


Traffic will be worked moreefficiently and, because they 
will be more prosperous, railways will be more con- 
siderate for the welfare of their patrons. We are 
assuming, it will be seen, that (2) unification accom- 
panied by private ownership and commercial manage- 
ment, accompanied by the recommendations of Mr. 





Russell Rea’s Committee, be adopted. It is true that 
Mr. Wilson-Fox’s Committee has not definitely 
recommended this course, but reading between the 
lines, it is fairly evident that the committee favours it. 
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Selected Papers on Social and Economic Questions. 
by Sir Benjamin Browne. Edited by his daughters, 
E. M. B. and H. M. B. Cambridge : University Press, 
1918. 7s..6d. net. a 

Ir is a matter for regret that great employers of labour 

are rarely the authors of books; they write neither 

upon the technical aspects of the industries'in which 
they are engaged nor upon the great economic 
problems which those industries present. Looking 
through a general collection of works on labour 
problems, we find but few whose authors are engaged 
in manufacture, and of those few not one is an 
engineer. It is easy to give reasons for this abstinence, 
but the abstinence is none the less to be regretted. 
And in especial we must regret one of the greater 
causes—that manufacturing engineers are neither 
able nor desire to write. It is a remarkable fact that 
men trained in scientific thought, men accustomed to 
the hard logic of facts, men whose daily tasks are the 
organisation of men and materials should yet find 
themselves unable to muster in their proper logical 
sequence and present in simple and clear language 
the problems they face daily. We do not know how 
much of wisdom the world may lose by the fact that 
those most directly interested rarely attempt to write 
books upon economic and industrial problems, but 
entrust their production, second hand, to professional 
economists—men trained generally in the school and 
debating room rather than in the workshop and market. 

The book before us presents us with no exception 
to the rule, and doubles our regret; for reading the 
numerous articles and carefully studied addresses 
which are here collected, we cannot but feel that had 
Sir Benjamin Browne turned author he could have 
produced a work on the economics of the factory 
that would have had a powerful influence on the 
times. His miscellaneous articles which were con- 
tributed to periodicals of various kinds, and his ad- 
dresses which were delivered to all sorts and conditions 
of peoples won, it is true, recognition, but the same 
authority can but rarely rest with such productions 
as with those clothed with the dignity of books. In 
collecting these papers together his daughters, to 
whom our gratitude is due, were no doubt inspired 
by some such thought. They have, indeed, brought 
together for us in a convenient form many of the 
thoughts of their father; but the fact still remains 
that the volume is a book and yet not a book, for it 
lacks the cohesion of an ad hoc volume, and is subject 
tothose repetitions that are unavoidable when a few 
ideas have been circulated in a variety of media, and 
when no single plan of campaign has been entered upon. 

To understand Sir Benjamin Browne’s attitude 
towards labour problems, it is necessary to know 
something of the man himself, and no fitter introduc- 
tion for his papers could have been desired than the 
short sketch of his life which opens the volume. 
Sir Benjamin began and ended as a country gentle- 
man, and the sentiments of the squire remained with 
him even when fortune made him the owner of 
factories. In all his dealings with his men we see the 
benevolent squire peeping through. The estimate 
of his character by the anonymous author of a brief 
‘*life ’ which precedes the collection of papers is so 
illuminating, and brings out this essential part so clearly 
that we can do no better than quote it at length. 

He was not a born mechanician, like some men. He never 
aspired to the high technical knowledge of mary of his colleagues. 
What attracted him was the idea of the management of a large 
number of men, and the co-operation of brain and hand workers 
for some specialend. Ti he could not be a leader in war, he wished 
to be one in peace. He seemed born to be what, in the phrase of 
a later date, is known as a ‘‘ captain of industry.’’ Neither he 
nor any of his family had the on, oeiee knowledge of business. 
He had everything to find out for himself, as to his own training 
and start. His relations were all either quiet country gentlemen, 
clergymen or soldiers. This perhaps gives the key to his whole 
attitude towards industrial problems. He had in his blood the 
traditions of the squire, to whom the people dependent on him 
were the first charge on his income and care, and those of the 
commanding officer, whose men were as his children, to be 
trained, led, and kept in the highest possible state of efficiency. 
The necessity of any antagonism between employer and em- 
ployed was absolutely foreign to his ideas. I think to the very 
last it gave him a shock of pained surprise when people spoke as 
if the interests of the two were opposed to each other. He would 
as soon have thought of husband and wife, or parent and child, as 
necessarily in opposition. 

‘Parent and child”; that probably gives us the 
clue, as accurately as may be, to Sir Benjamin’s relation- 
ship with labour. He was the benevolent father of 
his workpeople, always ready to reason things out 
with them, as a father might with his son, always ready 
to help them when his help was needed and deserved— 
sometimes even when it was not deserved, for it is 
the province of the father to condone faults and to 
help the needy irrespective of their merit. 

We have to bear in mind this aspect of his character 
when we read his contribution to economics—the 
attitude of the squire or the father reasoning with his 
dependents ; for it is only then that we can under- 
stand the painful and puzzled wonder that overcame 





him when he_found workmen in opposition to their 





employers, in opposition to capital, or equally when 
he saw the employers. abusing the rights of the 
“squire,” or failing to exercise them benevolently. 
One of his constant themes was the mutual depen- 
dency of capital and labour, and over and over again 
we find him endeavouring to convince labour that 
capital did not take an undue share of the reward, 
whilst it ran great risks of losing its all. Thus in an 
article in the Heonomic Review of October, 1913, the 
wrote :— 

T have had a tolerebly wide view of the engineering and ship- 
building trades for about half a century, and I observe that at 


least two-thirds of the works perish miserably, leaving their 
owners worse off than When they began. 1 have enlarged on 


this very fully in other a : 

I may further add that in these trades an employer will do 
fairly well, will not make a fortune, but will make his living and 
keep his capital intact, if he can pay in dividends a tenth part 
of what he pays in wages. But obviously this leaves no margin 
for the workmen materially to improve their position by forcing 
an employer to abandon part of his profit. 

But whilst, on many an occasion he repeated this 
argument, that capital received no more than its due, 
he was as tireless in expressing his conviction that 
capital had its duties towards labour, that were as 
binding upon it as the reciprocal duties of the work- 
man. Thus we find him a strong advocate of educa- 
tion for the working classes, and the possibility of 
finding some practicable scheme for giving the 
labourer a direct interest in business affairs through 
co-partnership and co-operative systems attracting 
his attention. But in general he is the “ squire,’ and 
he seeks rather to exercise benevolently a squire’s 
duties than to reach that fusion of master and man 
to which the industrial movements of to-day 
lead. A little touch in the sketch of his life 
help us again to understand this attitude. He was, 
it says, descended from a family in which philan- 
thropy was a tradition. The desire to do good for his 
fellow man was in his blood, and since philanthropy as it 
is understood must become impossible under the condi- 
tions of equality, he was not in full sympathy with the 
most recent developments: ‘* master and servant,” 
which to the modern labour leader is anathema, to 
him was the proper expression of relationship, the 
workshop equivalent of squire and retainer. 

He saw clearly that the rise of great companies must 
inevitably weaken this kind of relationship because it 
destroyed the personal element. Thus in one of his 
latest and best known essays, “The Unpopular 
Employer,” published in the National Review of 
January, 1916, he writes :— 

There ere various classes of employers, but the great change of 
modern times is thet in so many cases the large company has 
taken the place of the old master, and, not only that, but there is 
an increasing tendency to choose the directors, who are the final 
appeal, from among financial men who have never lived amongst, 
and are not really in touch with, their workmen. For a very 
large number of workmen there may be one tochnical director, 
who has ap increasing staff of managers, foremen and saperin- 
tendents of different kirds; but probably the number of men 
under his charge is far too large for him to know them personally. 
However good very large works may be from a purely industrial 
point of view, there is no doubt that they tend to keep the 
employer and the employed separate from each other; the 
men, finding their individual voices are not heard, combine in 
unions (and, dealing with very large numbers, it would probably 
be impossible to arrange their affairs unless they did so), and 
when these get too powerful the employers also associate. Thus 
we come to the large federations, and very often to fixed agree- 
ments drawn up by lawyers, which, though they may be just, 
are generally very inelastic, and sadly weaken the symipathetic 
and human footing which ought to exist. 

At the other end of the scale is the small employer 
who is in danger of being eliminated by the new 
principles of industry. For him Sir Benjamin had a 
warm regard and an active sympathy, and in him he 
saw a factor of great importance in the progress of 
the State. We have not space to quote in full the 
arguments he adduces in his favour, but one passage 
may be given, as it brings out well a point of view on 
which Sir Benjamin frequently insisted :— 

But not only is the small employer valuable as a step by which 
men may rise in the world. All his relations and friends being 
of the working class he has a tremendous educational inf 5 
he gradually tells his friends and people all his difficulties and 
troubles, and they learn to see more of the employer's side of 
the case, and what a very uphill life he often has to lead. 

The subjects covered in this volume are so numerous 
that we should be lead to excessiye length did we 
endeavour to give some idea of them all, and we have 
thought it better to present what seems to us the 
ruling motif of the author in all his writings than to 
analyse any of them closely; but we cannot close 
without expressing a hope that in these days, when 
there is a very grave tendency, despite welfare schemes, 
to destroy the personal element in the inter-relation- 
ship of capital and labour, these papers may be widely 
read, and that the words with which Sir Benjamin 
eoncluded the essay from which we have Just 
quoted may ever be borne in mind. ‘“ Position, 
influence, money and property,” he wrote, “are 
not given to us for our own pleasure and _ profit ; 
they are talents to be used for the glory of God and 
the help of our fellow-men ; and be our income divi- 
dends, or wages, when we die let it be said that we 
made that income honourably and dealt with it 


unselfishly.” 











FoLLowine up the agreement of September last, as 
to automatic increases in railwaymen’s wages according 
to the cost of living, a meeting between the President 
of the Board of Trade and representatives of the Railway 
Executive Committee and of the men’s unions agreed, 
on the 13th instant, that the war wages of 30s. per week 
be increased, as from the Ist instant, to 33s. This rise 
will make the cost of wages about £60,000,000 a year. 
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BRITISH WARSHIPS COMMISSIONED SINCE 
1914, 


UNDER the normal Navy Estimates for 1914-15 
provision was made for four capital ships, four light 
cruisere, twelve destroyers, and a number of sub- 
marines. Of the capital ships the first was to be-a 
vnit of the ‘‘ Queen Elizabeth ”’ class, and the remain- 
ing three, viz., Resistance, Renown and Repulse— 
contracts for which had been placed with Devonport 
Dockyard, the Fairfield Shipbuilding Company, and 
Palmer’s Shipbuilding Company, respectively—were 
to be of the “‘ Royal Sovereign ” class.’ It is known, 
however, that the exigencies of war lead to a modifica- 
tion of this programme. The actual number of 
battleships added to the British Navy since August, 
1914, is very considerable, but it is important to note 
that the majority of these vessels had been authorised 
prior to the outbreak, and, indeed, many of them were 
already in an advanced state of construction. 


The following table shows all battleships commis. 
sioned subsequent to August Ist, 1914 :— 








Dis- 
Name. | place- Builder, |Laid down. Completed. 
| ment. 
Tons. 
Benbow .. 25,000 Beardmore |May, 1912 Aug., 1914 
Emperor of India| 25,000 Vickers May, 1912 Sept. 1914, 
WO ise) .., 23,000 Vickers Feb., 1911 Aug.. 1914 
Agincourt . .-| 27,500 Elswick Sept., 1911 ‘Aug., 1914 
Canada 28,000 Elswick Dec., 1912 1915 
Queen Elizabeth 27,500 Portsmouth |Oct., 1912 Nov., 1914 
Warspite ..  ..| 27,500 Devonport (|Oct., 1912 1915 
Valiant .. .. 27,500 Clydebank /|Feb., 1913 1915 
Barham ..  ..) 27,500 Fairfield Jan., 1913 1915 
Malaya .. 27,500 Elswick Oct., 1913 1915 
Royal Sovereign 25,750 Portsmouth |Jan., 1914 1915 
Royal Oak 25,750 Devonport |Jan., 1914 1915-16 
Resolution .., 25,750 |Palmer Nov., 1913 1915-16 
Ramillies .. .., 25.750 Beardmore j|Nov.,1913 1915-16 
Revenge ..  ..| 25,750 |Vickers Dec., 1913 1915-16 
| i 





Of the above ships, Benbow and Emperor of India 
belong to the “Iron Duke” class. The Agincourt 
had originally been laid down at Elswick for Brazil, 
but before completion was sold to Turkey for 
£2,725,000. In July, 1914, she was completing her 
trials at Devonport, where she was taken over for the 
British Navy, and named the Agincourt. The 
peculiarity of this ship is her powerful armament, 
consisting of fourteen 1Zin. guns, all of which are 
disposed in double turrets on the centre line of the 
ship; and twenty 6in. Q.F., in addition to many 
smaller guns. The Erin was originally laid down for 
Turkey as the Rechadieh, but was appropriated by 
the British Admiralty early in August, 1914. In 
general design and armament she closely resembles 
the ‘‘ Tron Duke ”’ class. The Canada was laid down 
for the Chilean Government, purchased in 1914 for 
the British Navy, and commissioned in the following 
vear. Her main battery of ten 14in. guns introduced 
a new calibre into the British service, though since 
then certain vessels of the ‘‘ Monitor ”’ class have been 
armed with the guns of this size. 

The main features of the ‘‘ Queen Elizabeth ”’ class 
are too well known to need repetition, but it may be 
said that the vessels have been uniformly successful 
in service, and, by common consent, are among the 
very finest battleship: now afloat. The five ‘* Rovel 
Sovereigns’ are slightly smaller and considerably 
slower editions of this class, but in all other respects, 
including armament and protection, they are identical 
with the Queen Elizabeth. Their main dimensions 
are :-—Length, 624}ft.; beam, 88}ft.; draught, 27ft.; 
displacement, 25,750 tons. They have Parsons 
turbines and Babcock or Yarrow boilers, which, at 
first designed for coal, were afterwards altered for 
liquid fuel. 

Information relative to battle-cruisers added to the 
Fleet since the beginning of the war is less definite. 
Only one vessel of this type, viz., the Tiger, was in 
hand in August, 1914, and she was commissioned two 
or three months later. When laid down at Clydebank 
in June, 1912, she was intended to be sister to the 
Lion, but before the launch important modifications 
were made in the plans, which delayed her comple- 
tion The principal details are:—Length, 675ft.; 
beam, 90ft.; draught, 30ft.; displacement, 28,500 tons 
—full load about 32,000 tons. She has turbines of 
the Brown-Curtis system designed for 87,500 horse- 
power, equivalent to 28 knots. She carries the same 
main armament as the Lion, but mounts a more 
powerful auxiliary battery, viz., twelve 6in. guns. 
The German naval annual, ‘‘ Taschenbuch der 
Kriegsflotten,”’ for 1918, lists two further ships, 
Repulse and Renown, among our battle-cruisers, and 
the following data concerning them are taken from 
this source, so that accuracy cannot be guaranteed. 
The Repulse was launched, according to the Taschen- 
buch, by Palmer’s Shipbuilding Company at Jarrow 
late in 1915 or early in 1916 ; the Renown, at Vickers’ 
yard, Barrow, on or about the same date. The 
Taschenbuch is here mistaken. The Renown was 
built at Fairfield, and the Repulse at Clydebank in 
the record time of seventeen months. These vessels 
were at first designed as units of the “ Royal Sover- 
eign’ class, but were later converted into battle- 
cruisers, their principal details are given as follows:—- 
Length, 787ft.; displacement, 30,000 tons; speed, 
30 knots ; armed with six 15in. B.L. in three turrets 








on the centre line; twelve 6in. Q.F., and four 3in. 
anti-aircraft guns. It. is far from certain, however, 
whether the gun power of the ships is correctly stated 
in the Taschenbuch. Renown and Repulse are two 
of the famous “‘ hush hush” cruisers, of whose 
formidable qualities there have been so many rumours. 
They are now serving with the First Battle-cruiser 
Squadron. The Courageous and Furious are similarly 
classified as battle-cruisers in the German annual, 
which states that both were launched at Elswick in 
1916, and gives the following particulars of' them :— 
Length, 885ft.; speed, 35 knots; armed with four 
15in. guns in two turrets, and twelve 6in, guns Here, 
again, the data should be accepted with all reserve. 
According to newspaper correspondents with the 
Grand Fleet, Furious and Courageous are now in use 
as ‘floating aerodromes.”, The Taschenbuch states 
the “ six further battle-cruisers, probably of the same 
type and analogous armament, have been built by 
Armstrong (Elswick), Harland and Wolff (Belfast), 
Cammell Laird (Birkenhead), Fairfield and John 
Brown (Clyde), and were launched in 1916 or 1917, 
among them being the Imperious, Glorions and 
Leopard.” 

From the same source we take the following 
account of the British monitors: In view of the good 
results achieved by the ex-Brazilian vessels Solimoes, 
Javary and Madeira, which were requisitioned at the 
outbreak of war and renamed Humber, Mersey and 
Severn, it was decided to construct other monitors, 
and the following were built : 

Nineteen small monitors, M15 to M33, of 500 tons, 
some armed with two 6in. guns, others with one 
9.2in. and one 6in. 

Eight medium monitors, 4000 tons displacement, 
armed with two 12in. guns. Names: Prince Rupert, 
General Cranford General Wolfe, Lord Clive, Prince 
Eugene, Sir John Moore, Earl of Peterborough, Sir 
Thomas Picton. 

Four large monitors, 4500 tons, armed. with two 
14in. guns, and named Abercrombie, Havelock, 
Roberts, Reglan. The 14in- guns carried by these. 
vessels were made by the Bethlehem Steel Co. for 
the Greek battle-cruiser Salamis, building in Ger- 
many, but were purchased by the British Government 
in 1914, 

Four largest monitors, 5000 to 6000 tons, armed 
with two 15in. guns, and named Marshal Ney, Mor- 
shal Soult, Erebus and Terror 

Of the above monitors, the Raglan, M28 and M30 
have been lost in the war. 

In August, 1914, sixteen light cruisers. of- the 
“* Arethusa ’’ and “ Calliope” classes were complet- 
ing or building, and four others had been authorised. 
Generally speaking, these twenty ships. were of 
uniform type, and had the following characteristics : 
Displacement 3500 to 3750 tons, speed 30 knots 


—Parsons or Brown-Curtis turbines, Yarrow boilers;4 


oil-fired—armed with two or three 6in. Q.F., severals 
4in. Q.F., and four deck torpedo tubes, . There was a} 
thin armour belt in conjunction with protective decks. 
The first sixteen vessels to be completed were : 
Arethusa, Aurora, Galatea, Inconstant, Royalist, 
Penelope, Phaeton, Undaunted, Calliope, Caroline, 
Carysfort, Champion, Cleopatra, Comus, Conquest 
and Cordelia. Other vessels of the same general type 
are the Cambrian, Canterbury, Castor and Constance. 
A slightly larger and faster class includes the Caledon, 
Calypso, Curacao, Cardiff, Coventry, &c., launched 
1916-17, displacing 4000 tons, with a speed of 32-33 
knots, and armed with six (?) 6in. O.F. The Brisbane 
and Adelaide were built in Australia, the former being 
completed two years ago, while the latter was launched 
this year. They belong to the ‘‘ Town”’ class, dis- 
place 5600 tons, and have a speed of 25 knots, the 
armament consisting of eight or nine 6in. Q.F. 
Chester and Birkenhead were originally laid down in 
England for the Greek Government as the Condouriotis 
and Lambros Katsonis, but were purchased by Great 
Britain at the opening of hostilities. They are of 
5500 tons, with a speed of 25.5 knots, and are armed 
with eight 5.5in. Q.F. Although the foregoing list 
is probably incomplete, it. is enough to show that 
since 1914 the British Navy has been very powerfully 
reinforced by light cruisers. 

A special type of vessel was designed early in the 
war for mine-sweeping, anti-submarine work, and 
general patrol duties, known officially as the ‘‘ Acacia”’ 
class, and popularly as the ‘“‘ Herbaceous ” class. Con- 
siderably more than 100 representatives of this type 
have been built, the principal details being: length 
262ft., displacement 1800 tons, speed 16 to 18 knots, 
armed with one or two 6in. Q.F. and smaller guns, 
depth charges, &c. Among them are the following : 
Acacia, Amaryllis, Anchusa, Anemone, Arabis, 
Asphodel, Aster, Aubretia, Azalia, Berberis, Begonia, 
Bergamot, Bluebell, Buttercup, Camellia, Campanula, 
Candytuft, Carnation, ‘Celandine, Clematis, Con- 
volvulus, Cornflower, Crocus, Cyclamen, Daffodil, 
Dahlia, Daphne, Delphinium, Fglantine, Foxglove, 
Galliardia, Genista, Gentian, Geranium, Gladiolus, 
Godetia, Heather, Heliotrope, Hibiscus, Hollyhock, 
Honeysuckle, Hydrangea, -[ris, Jessamine, Jonquil, 
Laburnam, Larkspur, Lavender, Lilac, Lily, Lobelia, 
Lupin, Lychnis, Magnolia, Mallow, Marguerite, Mari- 
gold, Mimosa, Montbretia, Myosotis, Myrtle, Narcissus, 
Nasturtium, Nigella, Pansy, Pentstemon, Peony, 
Petunia, Polyanthus, Poppy, Primrose, Primula, 
Rosemary, Salvia, Snapdragon, Snowdrop, Spirza, 
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Sunflower, Tamarisk, Valerian, Verbena, Veronica, 


sloops the following have been officially announced 
as sunk : Arabis, Begonia, Genista, Nasturtium and 
Primula. 

A considerable number of new gunboats has been 
added to the Navy, among them being five vessels of 
the ‘‘ Soldier ’”’ class, 1500 tons and 16 knots speed, 
built in Japan for service in the Far East. Another 
group, known as the “‘ Insect” class, was built by 
Messrs. Yarrow especially for service in Mesopotamia. 
It included the following vessels: Aphis, Bee, Cicala, 
Cockchafer, Cricket, Glowworm, Gnat, Ladybird; 
Mantis, Moth, Scarab and Tarantula, the main details 
being: length 230ft., beam 36ft., displacement circa 
1000 tons; armament, two éin. and smaller Q.F. 
Twelve smaller gunboats, known as the “ Fly ”’ class, 
were also built in England, shipped in sections to 
Abadan, Mesopotamia, and there assembled and 
armed for service on the Tigris and Euphrates. Dimen- 
sions: length 120ft., beam 19.7ft., draught 2.6ft., 
armed with one 4in., also 6-pdr. Q.F. and machine 


ns. 

Of the 200 or more destroyers which have been com- 
pleted since the outbreak of war full particulars are 
not yet available, but they are understood to be 
similar in many respects to the “IL” and “M” 
classes completed between 1913-1915. Displacements 
range from 965 to 1000 tons, speed nominal, from 30 
to 35 knots, and the armament comprises three or 
four 4in. Q.F., one 3in. anti-aircraft gun, and four 
2lin. torpedo tubes. In all the later boats broadside 
fire has been increased by adopting the centre-line 
position for all guns. Among the “ war programme ” 
destrovers are the following: Medea, Melampus, 
Melpomene, Maenad, Magic, Mameluke, Mandate, 
Manners, Marmion, Marne, Martial, Marvel, Medina, 
Menace, Michael, Milbrook, Mindful, Minion, Mischief, 
Mons, Moon, Moresby, Morning Star, Mounsey, 
Munster, Musketeer, Mystic, Napier, Narborough, 
Narwhal, Nepean, Nereus, Nerissa, Nestor, Nessus, 
Nicator, Nizam, Noble, Nonpareil, Nonsuch, Norman, 
Norseman, Northesk, Nugent, Obdurate, Obedient, 
Oberon, Observer, Octavia, Offa, Onslaught, Onslow, 
{+Opal; Ophelia, Opportune, Oracle, Orcadia, Orestes, 
Orford, Oriana, Oriole, Orpheus, Osiris, Ossory, 
‘Paladin, Parthian, Pasley, Patrician, Patriot, Pegasus, 
Pelican, Pellew, Penn, Peregrine, Petard, Peyton, 
Pigeon, Plover, Plucky, Portia, Prince, Pylades, 
Radstock, Radiant, Raider, Rapid, Ready, Reeruit, 
Redgaumtlet, Redoubt, Relentless, Restless, Retriever, 
‘Rigorous, Rivel, Rob Roy, Rocket, Romola, Rosalind, 
Rowena, Sable, Sabrina, Salmon, Sharpedon, Satyr, 
Saumarez, Sceptre, Setter, Seymour, Sharpshooter, 
Skate, Skilful, Sorceress, Springbok, Starfish. Stork, 
Sturgeon, Sibille, Sylph, Tancred, Tarpon, Taurus, 
Teazer. Telemachus, Tempest, Talisman, Termagent, 
Tenacious, Tetrarch, Thisbe, Thruster, Tirade, 
‘orméntor, Tornado, Torrent, Torrid, Tower, Tren- 
Fehant, ‘Tristram, ‘Trident, Truculent, Tyrant, Ulster, 
L Plysses, Umpire, Undine, Urchin, Ursula, Valhalla, 
PVatorous, Vampire, Vanessa, Venetia, Velox, Ver- 
dun, Vesper, Veteran, Vidette, Virago. 

A larger class of destroyers, known as flotilla leaders, 
completed during the war, comprised at least thirteen 
boats, viz., Abdiel, Anzac, Frobisher, Gabriel, Gren- 
ville, Ithuriel, Kempenfelt, Lightfoot, Marksman. 
Parker, Nimrod, Valentine and Valkyrie. They are 
understood to displace about 1290 tons, with a designed 
speed of 22 knots, and to be armed with four 4in. Q.F., 
one 3in. A-A. gun, and four torpedo tubes. 

With regard to submarines, the Taschenbuch 
gives the following as having been launched in Great 
Britain since 1915: 

21 submarines of about 1500 tons and 20 knots 
speed. 
80 submarines from 400 to 1000 tons. , 
The same authority states further that the following 
types have been built specially for anti-submarine 
work : 

(A) About 60 boats similar to destroyers, but of 
lighter draught, 230ft. long, 200 tons displacement, 
speed 35 knots, armed with one 4in. Q.F. Each boat 
has a numeral prefixed by the letter ‘ P,” and the 
craft are consequently styled “ P”’ boats. 

(B) Motor launches, 82ft. long, 19 knots speed, armed 
with one 3in. Q.F. They are known as “ M.L.’s,”’ and 
about 550 have been constructed. 

(C) Yachts, &c., or disguised as such, of fair speed, 
armed with 4in. or 2in. Q.F. These are the famous 
“Q” ships. 

We would emphasise the fact that the vessels 
enumerated in the foregoing do not by any means 
include ali the new construction undertaken for the 
British Navy since the outbreak of war, and that the 
particulars may need correction, but the information 
given is sufficient to convey some idea of the huge 
scale of naval construction in this country during the 
past four. vears. 








THE Railway Executive Committee has issued a public 
notice that, as from December Ist, traffic for shipment 
through the Port of London will be accepted for conveyance 
by the railway companies only on condition that the 
sender will be liable for the payment of all charges for the 
detention of wagons, rcad vehicles, barges and sheets 
before, during and after transit, due to causes beyond the 
control of the railway companies. 
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A MOTOR-DRIVEN CONCRETE SHIP. 





Ir is many years since a sea-going vessel was launched 
into Faversham Creek, and it is probable that there has 
never been a launch of a vessel so large and so heavy as the 


Molliette, which took the water on Tuesday, 19th 
November, at James Pollock Sons and Co.’s new 


shipyard at Upper Brents. 

For the Molliette it is claimed that she is the first 
straight-lined sea-going vessel to be designed and approved 
by the authorities, and undoubtedly the first concrete 
vessel of her type in the world. Her dimensions are : 
Length over all, 131lft.; breadth moulded, 25ft.; depth 
moulded, 11ft. 9in. ; draught loaded, 9ft. 9in.- She is de- 
signed to carry 320 tons of cargo, and is fitted as a three 
masted fore and aft schooner with auxiliary engines of 
the latest Bolinder type, developing 120 brake horse- 
power, sufficient to give the vessel a speed of 7 knots in 
calm weather without the use of the sails. The engine 
is too well known to our readers to require description. 

The vessel is fitted with a raised quarter-deck and sunk 
forecastle, and has accommodation for captain and officers 
in a deck house on the former, whilst the crew is berthed 





in the latter. She is classed to Lloyd’s “ A * experimental, 


ventions relating to drugs and the like, and surgical and 
therapeutic appliances, but also in their development and 
manufacture. Practically all the supplies of modern 
articles used in surgery and other curative treatment, 
for example, electro therapeutic apparatus, dental materia! 
and surgical appliances of all kinds, have been imported 
from America and Germany, where considerable industries 
exist in this class of apparatus. 

There is-no reason why this industrial development 
and manufacture should not be carried on in this country. 
Our position in medical and surgical science justifies 
all the industrial support that can be given to it. The 
framers of the section, in considering its effect from a 
humanitarian point of view, appear to have overlooked the 
fact that the encouragement of invention greatly helps 
progress. 

This Committee consider that the section should be 
eliminated from the Bill, and suggest that the real objects 
of the section so far as it relates to drugs and medicines 
will be more readily accomplished by altering the present 
Acts relating to Foods and Drugs, especially in the 
direction of compelling the proprietor of a new drug to 
state on the container clearly the composition of the 
drugs, or its ordinary chemical name in the case of a 
product to which a fancy or trade name has been given, 
as is the practice in the United States of America. It 
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THE CONCRETE AUXILIARY CRUISER MOLLIETTE ON THE STOCKS 


and-is built on the monolithic system. The reinforcing 
consists of round rods, no “ sections ”’ of steel or iron being 
used. She has three transverse bulkheads, one at each 
end of the hold, and one at the after end of the motor room. 
The framing is on the transverse system, with three keel- 
sons allgore and aft. The hatch coamings are continuous 
from the raised quarter front of the after end of the fore- 
castle and the decks are supported by a few reinforced 
concrete pillars at the sides of the hatches. The outer 
skin is protected at the decks by a wood rubbing strake. 

The vessel herself is shown by the reproductions given 
above and on page 469 from photographs taken whilst she 
was still on the stocks; it will, as a matter of interest, 
be observed that owing to the narrowness of the creek she 
had to be launched broadside on ; the views of her bow and 
stern bring out clearly the straight line form, which in 
‘some measure resembles that of the standard fabricated 
steel ships. 








PATENT LAW REFORM. 
(Continued from page 438.) 


ARTICLES FOR Foop or MepIcaL PurpcseEs. 


Clause II. (Section 38a).—This clause makes it impos- 
sible to patent articles intended for food or medicinal 
or surgical purposes, or capable of being used for the 
production of food or medicine or surgical appliances. 

The processes of making foods, drugs and medicines can, 
however, be patented. To illustrate the drastic effect 
of such provisions it is only necessary to mention the 
following examples of a few of the articles which would 
be unpatentable under the Section :— 

(1) All new machinery capable of being used in bakeries 
or for food production. 

(2) Surgical instruments and appliances of all kinds. 

(3) Electric motors capable of being used for driving 
dentists’ drills, &c. 

(4) X-ray tubes and other X-ray apparatus. 

(5) Machines and apparatus useful in the manufacture 
of drugs and medicines. 

The provisions of the Section will prevent inventors 
and cepitalists from developing industries which are, 
admittedly, in great need of stimulation and encourage- 
ment. It will tend to prevent many new developments 





which otherwise would surely take place after the war. 
Tt must not be forgotten that it is very difficult to induce 
manufacturers to take up unpatented inventions. This | 
country is notoriously behind-hand, not only with in- 


is interesting to note that in the United States of America 
and the British Colonies,and several other parts of the 
world, no patent restrictions exist on the articles involved 
such as are proposed in the section. 


APPROVAL OF CxLaUsES 5, 8, 9 AND 15. 


The Committee consider these clauses of the Bill 
embody improvements—Clause 8 being the most impor- 
tant. 

Clause 5.—Provides that where :—“ (a) An applicant 
has agreed in writing to assign a patent when granted 
to another party or a joint applicant and refuses to pro- 
ceed with the application ; or (b) disputes arise between 
joint applicants as to proceeding with an application,” 
the Comptroller under certain conditions may grant a 
patent to the other party or to one of the joint applicants. 

Clause 8.—Provides that in any action for infringe- 
ment, a patent otherwise bad, shall not be invalidated 
if it contains one good claim. At present a patent other- 
wise good is invalidated if it contains one bad claim. 

Clause 9.—“ In an action for infringement, the plaintiff 
shall be entitled to relief by way of injunction and damages 
but not to an account of profits.” 

Clause 15.—An assignment of or a licence to use @ 
patent shall not be admitted in evidence in any court 
unless it has been recorded on the Patent-office Register. 


TERM OF PATENTS. 


Clause 6 increases the term, which is now 14 years, 
to 15 years, with a proviso that it may be extended to 
16 years if it is found expedient to secure greater uni- 
formity with countries which may be parties to any 
international convention. While the Committee would 
prefer that the term be 17 years, as in the U.S.A., they 
recommend that at least the term should definitely be 
made 16 years, as there would clearly be no objection 


‘| in principle to that. 


SUGGESTED EXTENSION OF PROVISIONAL TERM. 


The Committee regret that the period within whicn 
a complete specification may he left, after an application 
accompanied by a provisional specification has been 
filed, has not been extended. Section 5 of the Act of 
1997 reduced this period from nine months to six montas, 
it is understood, because the period of three months 
then remaining before the acceptance of the complete 
specification must take place, was too short to enable 
tne Patent-office to make its search as to the novelty 
of the invention and for the specification and claims if 
necessary to be amendea. 





With many inventions, especially those relating to 
complicated machines and apparatus, the present period 
of six months provisional protection is entirely inadequate 
to allow of an experimental machine or apparatus being 
made or tested. Tnis is not to the benefit of the patente, 
who should have sufficient time to test his invention 
and to prepare a complete specification and claims which 
will adequately protect that invention. And it is not 
to the benefit of the public, because they are thereby 
debarred from obtaining from the inventor such a full 
disclosure of the invention as will enable them to work 
it after the expiry of the patent to the best advantage. 
The Committee strongly urge that there should bo a re- 
version to the old period of nine months, witn the possi- 
bility of obtaining at least three months’ extension of tri 
term on payment of a nominal fee, instead of one montn 
only as at present Thus tne maximum period would 
be twelve months instead of seven montas from the 
filing of the provisional to the filing of the complete 
specification. 

It should be noted that in the United States the law 
gives the inventor what amounts to provisional protec- 
tion for two years. This arises from the fact that the 
invention may have been in public use, or on sale, in 
tae United States for two years prior to the date of appli- 
cation for the patent, without in any way affecting the 
validity of the same. 


SuacesteD ExTENSsION OF TERM FOR ACCEPTANCE OF 
ComPLETE SPECIFICATION. 


The Committee also strongly urge that the time within 
whica after filing the complete specification the same 
may be accepted, should be extended. Suca an extension 
will be necessary if tne provisional term is extended to 
nine months as suggested above. Under the present 
Act, Section 6 (5), the complete specification must 
be accepted within twelve months of the date of applica- 
tion, with a possible extension of not more than three 
months on payment of fees, amounting in all to £6, or 
actually more than the fees payable on application for 
and sealing of the patent. 

One reason for closely limiting the time within which 
complete specifications must be accepted has now dis- 
appeared. Previously, delay in the acceptance of a com- 
plete specification delayed the appearance of the illus- 
trated abridgments of specifications, but this is no longer 
the case, as under the new system now 1n force each speci- 
fication is given a fresh consecutive number on accep- 
tance, which ultimately becomes the patent number. 
At present it sometimes happens that the Examiner's 
search for novelty is not communicated to the applicant 
until three or possibly four months after the date of 
filing the complete specification. 

If the complete specification is filed six months atter 
filing tae provisional specification, this leaves only two 
months within which the result of the search can be 
communicated to the applicant. If he resides abroad, 
or is temporarily absent from this country, this period 
of two months is usually insyfficient—and for the more 
distant Colonies quite insufficient for him to study the whole 
matter and consider what amendment of his specification 
or claims may be necessary and generally complete the 
prosecution of his application. 

The Committee strongly recommend that the time with- 
in which the complete specification must be accepted 
should be extended as a minimum to eighteen months 
after the date of application, with the possibility of ex- 
tending this term as at present by three months on pay- 
ment of a fee, which the Commiftee think should be much 
less than at present. 

The restrictive procedure here as regards extensions 
compares very unfavourably with that in other indus- 
trial countries. Thus the period allowed in the United 
States is one year for filing an amendment to each official 
action of the Patent-office Examiner. On allowance of 
an application, even though it has taken several years 
to go through the Patent-office, there is a further period 
of six months within which to pay the final fee—corre- 
sponding to the sealing fee here—and secure the issue of 
the patent. 

In Gerrrany, on allowance of an application, even though 
it has taken two or three years to go through the Office. 
the applicant may demand three months’ delay of publica- 
tion, and this cannot be refused, and he may obtain a 
further three months’ delay, all without payment. 

These periods are very valuable because, having secured 
allowance of his application either in Germany or the 
United States, an inventor then has time to file applica- 
tions for patents in such other countries as he desires 
without having such patents invalidated by the publica- 
tion of the German or United States specification. In 
this country, contrary to what is the case in the United 
States and Germany, the applicant has only a partial 
search to guide him as the novelty of his invention, and 
after securing the acceptance of his application at high 
pressure the utmost delay he can obtain within which 
to make a decision and file foreign patents before the 
British specification is published is three months, for 
which he must pay £6, assuming, of course, that it has not 
been necessary for him already to secure this extension 
of three months within which to meet the examiner’s 
objections and secure the acceptance of his specification. 

The view is held in some quarters that acceptance of a 
complete specification should take place at an early date 
in order that manufacturers here should be in a position 
to ascertain without undue delay what patents have been 
applied for, so that they may not suddenly find themselves 
confronted with a patent covering a process which they 
have adopted, or an article upon the manufacture of 
which they have embarked. The Committee do not 
believe that the danger in question exists to any extent, 
but it could be guarded against by arranging that if 
not accepted after the expiration of twelve months— 
or fifteen months if the provisional term be restored to 
nine months as suggested—the complete specification 
should be open to public inspection in the condition in 
which it was originally filed. This procedure is already 
adopted in connection with applications for patents 
filed under the International Patents Convention. (See 
Section (3) (a) of the Act.) 

The applicant is not likely to cause unnecessary delay, 
since under Section 10 of the Act, he does not enjoy the 
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rights of a patentee until his complete specification is 
accepted. 


PATENT TO Brnp THE Crown (Section 29 of the Act) 


The Committee regret that no substantial alteration 
is made in this section by the proposed Bill. Notwith- 
standing the provision of the section that a patent shall 
have the like effect against his Majesty the King as it 
has against a subject, experience has shown that the 
administration of the proviso of the section has in effect 
practically nullified the operation of a patent against 
Government Departments. Great dissatisfaction has 
for many years been expressed in connection with the 
operation of the section, and the Committee feel that 
inventors have been greatly discouraged in their endea- 
vours to produce inventions of national importance. 
It has been found practically impossible for patentees 
to obtain compensation for the use by or on behalf of 
Government departments of their patented inventions. 
In many cases patentees have been asked to supply, and 
have supplied working drawings, only to find that the latter 
have been distributed freely to their competitors, who have 
obtained most, if not all, of the Government orders for 
the patented article. The patentee has had no effective 
remedy, and frequently, after voluminous and prolonged 
correspondence with the department in question, has had 
to abandon all hope of cbtaining any compensation. 

There is no method under the present legislation 
whereby the patentee can compel the determination of 
the matters in dispute between himself and a Govern- 
ment department with regard to his patent. Inventors 
and patentees object to the Treasury being practically 
in the position of purchaser, having the right to dictate 
the amount which shall be paid for the use of inventions. 





The Committee strongly recommend that the terms 
upon which an invention may be used by the Crown 
shall in default of agreement be decided by the High 
Court, and that the patentees should be entitled to apply 
to the Court for this purpose. On the hearing of such 
applications the Crown and theyTreasury can be repre- 
sented, and the interests of all parties would be properly 
safeguarded, with due regard to national requirements, 
for example, as regards secrecy and otherwise. 

The Committee believe that the adoption of the above 
procedure would greatly stimulate the development 
of inventions of national importance. 


CANCELLATION OF REGISTRATION OF DESIGNS. 


Clause 14.—The Committee point out that the amend- 
ment proposed in Clause 14 of the Bill will necessitate 
Section 56 of the Act itself being amended. Clause 14 
proposes that at any time after the registration of a design 
a petition may be presented to the Comptroller for can- 
cellation of the registration. Section 56 of the Act, how- 
ever, provides that registered designs shall not be open 
to inspection for a period of at least two years after the 
date of registration, except by certain privileged persons, 
and then only in the presence of an officer and on payment 
of a fee, and no copy of the design may be taken by the 
person making the inspection. These restrictions, the 
Committee believe, would very largely nullify the use- 
fulness of the amendment proposed in Section 14. 


PaTENTS OF ADDITION. 


The Committee are of opinion that the proviso pro- 
posed to be added to Section 19 (3) of the Act shouid be 
as follows :—‘‘ provided that if the patent for the original 





invention is revoked or lapses for any reason, then the 
patent of addition shall, if the patentee so applies in 
writing to the Comptroller become an independent patent, 
&e.”” (to end of proviso). 

The Committee feel that this alteration is more fair 
tol patentees than that the matter should be in the dis- 
cretion of the Comptroller or the Court as proposed in 
the Bill 


Patents FEES AND PROFITS OF PATENT-OFFICE. 


The Bill makes no change in the present official fees. 
The 1907 Act by Section 65, and Schedule 1, allows maxi- 
mum official fees of £155 on a full term patent, but pro- 
vides that lower fees may be prescribed by the Board of 
Trade with the approval] of the Treasury. 

At present the prescribed fees on a full term patent 
are :— 


£ £ 
On filing provisional specification 1 
On filing complete specification 3 
£4 4 
Or, on filing a complete specification .. 4 
On sealing of patert Wad nibsilva a toate 1 
ee ina. ca oe hae. as 5 
Annual Renewal Fees begin with £5 at the end of the 4th 
year, rise £1 a year to £14 at the end of the 14th year. , 
OP EEO, (a aw | ae ens 40. we. 6 ite 95 
Total fees for full term patent ae ved £100 


In the opinion of the Committee these fees are much 
too high, and compare unfavourably with those in many 
other industrial countries, as is shown by the accompanying 
Table 1. The Committee believe that low patent fees 
would lead to a great development in invention and 
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that the country would benefit thereby. It is probable 
that the favourable position occupied by the United 
States as regards inventions is largely due to the fact that 
patenting is cheap in that country—where patents are 
granted for their full term of seventeen years at a cost 
in official fees of only £7($35). There are about 70,000 
patent applications per annum in the United States 
as compared with about 27,000 here. And it is to be 
noted that in spite of the smallness of the fees the United 
States Patent-office is not only self-supporting but yields 
an average surplus of more than £40,000 per annum. 
Although the Committee prefer the British system of a 
short term patents renewable after four years by the 
payment of annual fees—and consider the present fees 
of £5 to cover the first four years of the life of a patent 
are reasonable—they feel very strongly that the renewal 
fees are much too high. 5 

It is submitted that the present system by which 
large profits are made out of patent fees is wrong—that 
patents should be granted at. the lowest possible cost 
consistent with the Patent-office being . self-supporting 
—that the State should tax patents only through the 
income tax of patentees—thus. taxing only successful 
inventors—that the encouragement of invention by 
lowering the cost of patents would almost certainly lead 
to a far greater return in income tax than the loss of 
revenue consequent on lower official fees. It. is thought 
probable that even in the very unlikely event of the number 
of patents not being increased the reduction of renewal 
fees would very soon produce as much as at present, 
by reason of the increase in the numberof patents that 
would be kept up. 

At present the mortality of patents is very great. 
Appendix E to the Annual Reports of the Patent-office 
shows that the percentageof completed patents kept up is 
as follows :— oo 
Years of life.. 7 2 ~1$5 
| eg 5 6 7 8 9 20 tl ‘12 13 st 


patents re- “ 
newed, p.c. .. 39.5 28 21.9 18 14.2 11.4 9.4 8 6.2 4.3 


PATENT-OFFICE FINANCES. 


The average results of working the Patent-office for 
the ten years 1907-16 are shown in Table II., so far as they 
bear on the present. question. They may be summarised 
as follows :-— 











RECEIPTS :-— 
Patent fees on application, including sealing .. .. 92,574 
Patent fees—Renewalfees .. .. .. .. . .. 172,896 
ads B00 Total re eager eb . Peek 265,470 
Receipts from all other sources ee ae ae 
Total a ee a ee eee 

EXPENDITURE — 

Total ilk on ae. de se, le 
ANNUAL SURPLUS . £116,344 


Attention is drawn to the very large proportion of the 
total receipts represented by patents fees, and to the 
very large preporticn of the latter that is made up of 
renewal fees. It will be understood that almost all the 
expenditure of the Patent-office on patents is incurred at 
the early stages of a patent—and practically none on 
the granting of renewals. 


SuGcEsSTED REDUCTION OF RENEWAL FEEs. 


The Committee recommend that in view of the large aver- 
age surplus of £116,344 the cost of patents should be very 
substantially reduced. This recommendation is in accord 
with the principle set forth in Parliament by the Chancellor 
of the Exchequer, Sir Michael Hicks Beach, in 1890— 

‘that while patentees should bear the cost of the Patent-office, 
he did not think the country ought to lock to the patent 
system as a permanent source of income. It appears to 
the Cornmittee that the best way to cheapen patents would 
be to reduce the renewal fees, leaving the system in all 
other respects unaltered. A reduction of the renewal 
fees by one-half is strongly recommended. This would 
make the cost of a full term patent :— 


£ s..42 

‘Vo grant and sealing (as at present) 5 0.0 
Renewal fees Je. (oe vs -eperel 4710 0 
£52 10 0 


Even in the very improbable event of no increase taking 
place in the number of patents applied for, completed, 
and kept up, such a reduction—on the basis of the 
average of the ten years 1907-16—would still leave a 
surplus of £29,896, thus :— 





Fees on application, including sealing (as at present) .. £92,574 
Renewal fees reduced by one ha euieprl bh tae: oe. pac He 
Receipts irom all other sources (as at present)... .. .. .. 45.741 
MEE. J4™ 2 ahi Gael ean oe. gp» £224,763 
Total expenditure (as at present) 194,867 
SURPLUS £29,896 


Should the effect of the reduction now recommended be 
to produce a considerable surplus, it is suggested that such 
surplus should be used for a further reduction of the 
renewal fees. It is thought probable that in this way it 
might soon become possible to again reduce the upkeep 
fees by one-half, in which case the full term fees would be : 





£sd4 

To grant of patent 5 00 
Renewalfees .. ies belts 2315 0 
Total ae Sa . £28 15 0 


which would still be four times as much as the total fees 
on @ 17 years’ patent in the U.S. 

In support of this recommendation by the Committee 
of a reduction of renewal fees by one-half, attention is 
drawn to the fact that Clause 2 (page 7, lines 35-38). of 
the Bill provides that patents endorsed “ licences of Right” 
shall be subject to such a reduction. 


Proposep New TRIBUNAL. 


The Committee desire to state their views upon a matter 
which, although it does not relate directly to the pro- 
posed Patent Bill, has a very important, if not vitai, bear- 
ing upon it, namely, the legal procedure by which all dis- 
putes invelving scientific questions are determined. The 
Committee are aware that recommendations on this 
matter have already been made by the Federation of 





a 


British Mndustries, an Association which, it is understood, 
represents éapital of some £2,500,000,000 sterling. 

The Committee feel that it is due to the industries of the 
country that there should exist in the High Court of 
Justice a division specially constituted to deal with litiga- 
tion involving scientific and technical questions. During 
recent years the application of science to industry has 
become so increasingly complex that such a division is 


‘more than ever essential. Although the great ability 


TABLE I. 
Official Fees and Terms of Patents in the Principal Countries. 
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ing, then, with its unique experience, should lead the way. We 
have plenty of educational energy, as was clearly shown by a 
meeting on this general subject at the Institution of Civil 

Engineers in October 1917; this energy is now provided with a 
satisfactory outlet. 

Phases of the subject which lend themselves to immediate 
discussion are :—(1) Existing engineering educational schemes 
and their co-operation with the Act. (2) Extension of (1) to all 
parts of the country, (3) Supply of teachers to meet the new 
demands. And later :—(4) Possibilities of co-ordination, of 
other industries with educational schemes set out for engineer,, 
(5) Suppl ts of *‘ other industries ” under 
(4). (6) Handicraft or other schemes of instruction for youths 
quite outside engineering or allied industries. 

On these grounds our leading engineers should again take up 
the cause of education, and, in the usual way by meetings and 





tary requi 



































ttempt to bring our phase of the subject to the 
forefront. By this means we should earn the thanks of the 


.Minister for Education and all his supporters in the cause. 


Hercert G., 'layior. 
King’s College, Strand, W.C, 2, November 16th. 





PATENT LAW REFORM. 


Sirn.—From Mr. Keith’s letter on this subject I gather that 
his claim for support has been challenged or denied. As I am 
quite in agreement with his view that the proposed provisions 
for compulsory working of patented inventions are unfair to 
inventors and of doubtful advantage to any but pirates, I suggest 
the following supplement to his remarks. 

An inventor may keep his invention secret, so that the inven- 
tion, if it benefit anyone, may benefit himself only. Statesmen 
have thought it of suflicient interest to the State that inventions 
be published, to justify the grant of Letters Patent on the con- 
dition of disclosure of the invention in a specification. For many 
years disclosure of the invention by the inventor in a specifica- 
tion was theoretically the consideration for the grant. 

If nowthe maintenance of Letters Patent is to be subject to 
such obligations as were proposed in the recent Bill, what is it 
that the State gives the inventor who discloses the invention, 
disclosure being in his power, but fails to satisfy conditions 
beyond his power ? Apparently only liabilities. If disclosure 
of the invention by itself is to bring no return, it becomes absurd 
to speak of disclosure as being the consideration. The King's 
grant becomes in effect for many a villainous bargain. 

If any inventor finds encouragement in this departure from 
the unreformed patent law he must indeed be an optimist. 
Even assuming, as I gather that ‘* Prior Lien ’’ does assume, that 
after all inventors are none too deserving of reward, and that 
anyhow the justifieation for the grant of patents is none too 
evident, it should be evident that there is no justification for 
altering the conditions which are to determine the maintenance 


The State has taken the money of inventors who were satisfied 


Fees on - | ‘Term, | Renewal «|: Total: | Total 
Country. application covered. fees. fees. | term. 
and grant. 
* , a 
£ a. di Years. £ os. d. £ Years. | ¢ 
T.S.A. 7.8 -O.51.. 27 4 None 7 17 
Canada i el Oe 6 8 0 12 18 
Sweden 12 6 1 40 17 6 42 15 
Italy 8 0 1 53° 0 «0 53.4 15 
Switzerland 112 0 1 53° 8 O. 55 15 
France 40 0 1 560 0} 15 
Norway 2°5 0 B I 62.5 0 65 15 
Beigium 8 0 LE 81°12 0 82 20 
U.K. 5&0 0° 4 ‘95 0 0 100 14 
Denmark 250 1 129-10 O.~| 132 15 
Austria 2.18 4 1 162, 1 8 165 15 
Russia 415 0 1 223 5 O 228 15 
Germany 210 0 1 “< | 262"10 0: 265 =| 15 
Tasie II, 
Patent Office Accounts. 
Average for Ten Vears, 1907-16. 
RECEIPTS :-— : Per cent 
£ of total. 
Patent Fees wi hs 276,840 .. 89.0 
Designs Fees pes. Jee 6,383 .. 2.0 
Trade Marks Fees ; 16,768 .. 5.3 
i RE TE 2 3.7 
Sale of Publications EEO > 11,276 } as . 
3 Total £311,211 .. 100.0 
EXPENDITURE a ae oh 194,867 
SURPLUS atta? Se 116,344 
Analysis of Patents Fees. 
Fees on application geen 26,976 
A men ee 59,663 
es 14,934 
92,574 
Renewal fees 172,896 
Ordinary patent fees Ta ae ee 
Other fees on patents (extension ot time, 
a i ts, li , &e) os 11,370 
‘ota! patents fees 2 ALY let ee ~ 276,840 . is 
‘ees other than on patents A hod 34,371 of pllesin sheeady epee. 
£311,211 


of the Judges of the Chancery Division and their willing- 
ness to try scientific cases are admitted, yet the views of the 
Judges as to what is invention have varied to a degree which 
has made it nearly, if not quite, impossible for manufac- 
turers to obtain definite opinions as to the chances of 
success in patent disputes. And the much larger field 
which embraces questions of industrial contracts is also 
in a very unsatisfactory state. There is, in the opinion of 
both parties to such contracts, no satisfactory tribunal to 
decide such matters. 

If industry is to flourish to the fullest extent there must 
exist machinery for adjudicating effectively upon actions 
involving technical matters, and.the Committee urge in the 
strongest manner possible that such machinery should be 
provided. It is probable that more money and more 
serious issues are involved. in patent and other technical 
questions than in all other actions put together. It is, 
in the opinion of the Committee, obvious that no adequate 
experience can be gained or proper consideration given by 
a tribunal which does not give its whole attention to 
technical disputes. The Committee believe, from their 
knowledge of the electrical industry, that such a division 
is an essential requirement, and that it would greatly 
stimulate and encourage invention. The Committee 
further feel that’ any alterations in the law relating to 
patents, trade marks or designs should be made coincident- 
ally with the constitution,of such a Division, in which case 
certain provisions of the Bill will require alterations and 
additions on which the Committee would desire to have an 
opportunity of submitting recommendations. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE EDUCATION OF ENGINEERS. 


Str,—-Now that the war is over and Reconstruction lies before 
us, we engineers would do well to devote serious attention to this 
question of the Education of Engineers. In so doing we are not 
only likely to reap satisfaction for ourselves, but we shal! lend 
considerable help in other directions upon the general subiect 
of education. 

Within the past few months the Education Act has been placed 
upon the Statute Book, by which young persons up to the age of 
eighteen are compelled to devote 320 hours per annum to educa- 
tion during ordinary school hours. This is an alliance of in- 
dustry and education for which engineers have long striven, 
and the experience gained by our educational enthusiasts should 
prove useful, not only in applying the Act te the engineering 
industry, but in indicating its application to other industries. 

Of all industries, engineering has been the most incessant in 
its demands for education, and has certainly achieved most. 
One never hears, for example, of ‘‘ The Education of Carpenters ” 


or “ of Cotton Spinners,” although both of these are important. 


branches of industry. The syllabus of the Board of Education 
was very largely fostered by engineering, while the Whitworth 
Scholarships placed our industry supreme in the realm of in- 
dustrial education. Again, by the apprenticeship courses in 
connection with meny important works, and by which the ques- 
tion of apprentices is almost satisfactorily solved, the Education 
Act was in some degree anticipated. 

Now, it is clear that the application of the Act, to embrace 
all the community, will have to grow; it cannot satisfactorily 
embrace all departments of industry simultaneously.. Engineer- 





to receive patents subject to one set of conditions. To make the 
new provisions retrospective is as dishonest as it is mean. 
November 18th. PATENT AGENT. 


WHEN IS STEAM SUPERHEATED? 


Str,—Why I raised the question ‘“*‘ What is meant by super- 
heat in steam *”’ was because it was quite clear from the 
correspondence that the terms dry saturated and super-saturated 
have produced the same confusion of ideas in regard to super- 
heated steam, as the term saturated has produced in regard to 
steam. 

C. i. K. has done steam practice a service by pointing out the 
absurdity of accepting either the weight of the feed-water or the 
weight of the condensed water as being the weight of the steam 
supplied to the engine. But, when one goes more deeply into 
the matter than C. R. K. has apparently done, one finds that the 
basic cause of all the trouble is the fact that no agreement exists 
as to what constitutes what may be termed ‘‘ Standard Steam.” 
After examining all the different standards which have been 
brought forward during the past 150 years, I am convinced that 
the only accurate standard, that is, the only standard open to 
no doubt and no misconstruction, is Carnot’s standard, which 
can be thus summarised :—-‘‘ Standard Steam ”’ is that which 
exists at the moment when the change from the form of water 
to the form of steam is absolutely completed, from which it 
follows that superheated steam carries more heat than standard 
steam, and wet steam carries less heat than standard steam. I 
therefore based the definitions given in THe ENGINEER on 
July 6th, 1917, upon Carnot’s standard. 

Let us now consider this point of view more rigorously. When 
steam is raised in an ordinary boiler, what is produced in the 
steam space is not standard steam as limited and defined by 
Carnot, and not, as is commonly believed, a mixture of steam and 
water in a free state, that is, water which can be removed by a 
separator, but a mixture of steam, w th water not in a free state, 
that is, water which can only be removed by adding heat to con- 
vert it into steam, and water in afree state. During the last ten 
years, however, owing to the enormous advance which has been 
made in operating boilers commercially, some boilers produce 
in the steam space mixtures of steam and water not in a free state. 

This then is the vital practical issue. The point where free water 
commences to exist is not the same, as is commonly believed, 
as the point where superheat commences to exist ; that is to say, 
if steam carrying free water has all the free water removed, it is 
necessary to add a large amount of heat before superheating 
commences ; and, more than this, the quantity of heat which 
must be added increases as the pressure increases. 

Now, if this is accepted, it is possible for A to measure the 
total heat present at the point where superheat coinmences to 
exist, and B to measure the total heat present at the point where 
free water commences to exist, and yet C cannot realise that they 
were measuring different things, unless he knows that these two 
points exist, from which it follows that the only conclusion which 
C can arrive at, is that either A or B has made a mistake. This 
is exactly what happened when the scientific world about 1850 
rejected Southern’s Law, viz., the latent heat of steam is a con- 
stant, and accepted Regnault’s statement that the latent heat 
in steam is a variable. 

James Watt, Southern and myself measured the latent heat 
present at the point where superheat commences to exist, and our 
results show that it is a constant. Regnault, Willans and 
Marks and Davis measured the heat latent at the point where 
free water commences to exist, and their results show that it is 
a variable. 

I trust C. R. K. will forgive me, but I must protest with all my 
strength against ascribing unworthy motives to my professional 
brethren, professors and technical editors, for this is the solemn 
truth, a perfectly honest, legitimate and unavoidable mistake 
has been made owing to its not being common knowledge that 
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the total heat present at the point where superheatc commences 
to exist is'not the same as the total heat present at the point 
where free water commences to exist. 

So as not to cloud the fundamental issues, I refrain from 
dealing with C. R. K.'sstatements about dry saturated, super- 
saturated and decalorised steam ; but I should like to do so in 
another letter, as they provide such a grand illustration of the 
colossal muddle produced by the initial mistake. 

Blackheath, November 19th. Frank B. ASPINALL. 


LARGE WOOD PIPE IN NEW ZEALAND. 


Sir,—- On looking at the left-hand view of the pipe line illus- 
trated on page 100 of THe ENGINEER, dated the Sth inst., I notice 
onthe surface of the pipe, just below where a smaller pipe crosses 
the trench, a number ,of concentric lines, the general effect 
being very similar to the graining seen on a nice piece of planed 
pitch-pine. I should esteem it a favour if you would kindly give 
the reason for this. 

. GRATING. 

[The effect noticed by our correspondent does not appear on 
the original photograph. It is an accidental one produced by 
the interference of the lines of the ‘‘ Screen ’’ used in the pro- 
duction of the half-tone block with the lines of the steel clamp- 
ing bands round the pipe.—Ep. Tux E.] 


“ss 


WHEN IS STEAM SUPERHEATED ? 


Srr,—*‘ C. R. K.” continues his tirade against superheated 
steam, which he now abuses as scorched. I can only think, that 
being like myself and other mammals, composed as to 90 per 
cent. of his physical corpus of water, he is allowing the sense 
born of this fact to influence his better judgment. Why not call 
the oxygen we breathe scorched, for it is relatively as much 
scorched as is superheated steam, for it contains a vast propor- 
tion of heat added when removed from its mother liquor ? 

“C. R. K.” insists on taking the heat of steam per volume, and 
not per weight, which is what steam power users have perforce to 
do, for we all know that the coefficient of heat expansion of 
steam is greater than its heat capacity, and therefore its heat per 
unit volume decreases with temperature. This is why steam 
engineers do not—pace “ C, R. K.’’—-use superheated steam as 
a motive agent. They use it only as a carrier to carry heat to 
insufficiently hot surfaces, and then they use this “‘ decalorised ”’ 
steam to do work, and call it initially dry or heat-saturated 
steam. This is years old practice. Why does “ C. R. K.”’ ignore 
it? Superheat, jackets, interheaters are all but means to 
preserve steam dry, or fairly dry, so that any condensation shall 
at least be limited to that caused by conversion of heat to work. 
It is true that Rankine treated of superheat as though it was 
maintained as such in the cylinder, and, curiously enough, he 
obtained in this way a figure of economy very near to actual 
results, and this coincidence—-for it was but a coincidence— 
possibly closed his eyes to the true facts of cylinder metal effects. 

The practical heat engine, whether steam or gas, cannot be 
theoretically treated in the absence of adiabatic cylinders. 
Tnese we shall never obtain. Why then worry? And all the 
«buse ot superheat will not invalidate it as, so far, the best carrier 
of heat to cylinder cold surfaces, and the best source of saturated 
steam, But “ C. R. K.” assumes that none of us know this. 

W. H. Boorn. 

Slough, November 22nd. 


CHRIS(TMAS AND OVERSEAS TROOPS 


Sir.—At this time of rejoicing every one of us desires to 
express gratitude to those who have helped to protect our 
homes. Thousands of our Overseas and U.S.A. troops will be 
on leave over Christmas, and unable to mingle with their own 
folk at home. I desire to appeal to your readers on behalf 
of the Rotary Club of London to open their homes to one, 
or preferably two, of these boys. All imaginary difficulties 
are surmounted. The characters of the guests are vouched 
for, the railway fares are paid, they will have their food ration 
books, and if the hostess has servant difficulties. nothing gives 
the guests greater pleasure than to assist as they were accus- 
tomed to do in their own homes. We have to bear in mind 
that to them even a humble home is as a palace compared to 
the average hut or canteen. 

Will those of your readers who can help please communicate 
with me by return. 

Trusting that this appeal to my fellow-countrymen will not 
be in vain. 

JosePH MEFCH. 

London, November 25th. 


BRITISH AND CONTINENTAL RAILWAY TUNNBL. 


F1z.—Rerent events on the Continent bring prominently 
tefore the netion the necessity of linking up the British raitways 
with those of the Continent, in other words, the construction 
of a railway tunnel between England and France. Of many 
proposals that have heen brought forward during the 'ast 50 
years with this object in view, there are at present but two 
schemes that deserve serious consideration, viz., that through 
the cretaceous strata via Dover and Sangatte. and that through 
argillaceous strata the Kimmeridge Clay and Wealden via 
Dungeness and Cape Grisnez. 

As representative of the latter, I beg to send you a plan, 
sections and report for your reference in any publications 
upon this subject. The design of the tunnel, although. on the 
original line of Mr. Geo. Remington’s scheme of 1868, has been 
altered by myself to meet modern methods and appliances 
and with a view to rapid construction. 

The time assumed in the report for the construction of the 
various stages of the work’ is given as reasonable, and at the 
same time enables a calculation to be made and an opinion 
formed of the work to be done in the removal of the excavated 
material, &c., upon which chiefly depends the rapid construc- 
tion of the work. The leading heading, iron lined and 9ft. in 
diameter, is to provide a railway, well secured, from the face 
outward, but beyond this would be a smaller heading, of length 
to suit the nature of the excavations, as a feeler for what is 
in advance, in which timber would mostly be used for supports. 
The vertical shafts, at Dungeness and Cape Grisnez would be 
iron lined and used chiefly for pumping, ventilation, entry 
and exit of labour, &c., and supply of iron plates, rails and plant 
to an enlarged chamber at the bottom, excavated material 
being removed up the inclines. 

’ An outlay of £10,000,000 or £12,000,000 for a double line of 
4ft. 8in. gauge railway would, without doubt, repay itself 
many times over within a few years, and would be invaluable 
for the work of reconstruction, The saving of time and labour 
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by the passage of the rolling stock of the existing railways 
would be very great. 8 

Electric power would at ordinary times be used for haulage 
within the tunnel, but on emergency locomotives would be 
available. 

Gro. REMINGTON. 

November 11th, 1918. 

[We have not space at present to reproduce the report or the 
plans, but give a few statements from the former. The mini- 
mum depth below the bed of the Channel is 100ft. to the crown 
of the tunnel, the shaft at Dungeness is 304ft. deep and at Grisnez 
331ft. The total length of submarine heads is 26 miles. The 
railway would descend from the surface near Lydd, Kent, 
at an inclination of 1 in 70 and reach the surface again at 
Herlan, France, on the same inclination. A hump in the centre 
of the tunnel would cause drainage to take place towards the 
two shafts. The tunnel would be 30ft. diameter and be lined 
with iron segments or concrete. The cost would. be about 
ten million pounds and the time to complete three years. 
Ep. Tue E.}. 


WORK FOR YOUNG ENGINEERS. 


‘ 


Sir,—The Ministry of Labour now supplies * information 
and advice’ to educated men in the army, as to training and 
employment in any “ particular trade or profession.” No 
doubt a large number will wish to be engineers. My son is 
among this number. At present he only knows a little about 
motors. In the absence of advice he does not know whether 
to train for mechanical, civil, or electrical engineering. Where 
can he obtain such advice ? Presumably, matters will be differ- 
ent from what they were before the war. We hear of waterway 
development in this country and in Ireland and of great indus- 
trial developments. Once there was much talk of power 
development in East Africa, &c. I do not know how all this 
affects the question of employment. Can any of your readers 
kindly supply information ? 

BETA. 

November 25th. 








OBITUARY. 


EDWIN HENRY STRINGER. 


Tue death occurred on the 24th inst., at Wolverhamp- 
ton, of Mr. Edwin Henry Stringer, who formerly repre- 
sented Edgbaston in the Birmingham City Council. 
Mr. Stringer, who was 83 years of age, was for over fifty 
years the head of Stringer Brothers, Iron and Steel Works, 
West Bromwich. He was also a member of the Birming- 
ham Tame and Rea Drainage Board. 


HENRY TURNER. 


THERE has just died at a nursing home in Leeds Mr. 
Henry Turner, of the firm of William Turner and Co., 
Clarence Works, Pond-street, Sheffield, in the 60th year 
of his age. Mr. Turner was very well known in business 
circles as an inventor of considerable repute. He took 
out letters patent for many discoveries of his, the most 
notable perhaps being that granted in the early ‘nineties 
for his inventions in connection with compound air com- 
pressors. Some of Mr. Turner’s inventions were turned to 
good account upon the development of the motor industry. 





GILBERT DREW WALKER. 


Mr. GitBErt DrREw WALKER, whose death, at the age 
of only 28 years, has just occurred from pneumonia follow- 
ing on an attack of influenza, was manager of the Siemens 
Steel Melting Department at John Brown and Co's Atlas 
Works, Sheffield. Mr. Walker, who came from Buxton, 
was educated at Buxton College, and entered the laboratory 
at the Atlas Works thirteen years ago. As an evening 
student he gained the associateship of the Sheffield Uni- 
versity, and in other directions gave evidence of con- 
siderable promise. He passed several years on the 
furnaces as an ordinary workman, but gained rapid pro- 
motion as the result of exceptional ability, and finally 
was appointed manager of the department. Mr. Walker 
was held in high esteem, and his sudden death at the very 
commencement of a career that seemed so full of promise 
is deeply regretted. 


H. CECIL WALKER. 


WE regret to have to announce the death, in his 42nd 
year, after a short illness, of Mr. H. Cecil Walker, the 
eldest son of Mr. Henry C. Walker, Chairman of Waygood- 
Otis, Ltd., Falmouth-road, London: Mr. Walker entered 
the shops of R. Waygood and Co. in September, 1893, and 
in time occupied the position of chief electrical engineer 
to the company. In November, 1910, he was appointed 
to a seat on the Bourd of Directors, which he retained after 
the amalgamation with the Otis Elevator Co., Ltd. He 
rendered great service in the design of the electric lifts of 
the company. 








RELEASE OF OFFICERS AND MEN FROM THE 
NAVY AND ARMY. 


Tue National Union of Manufacturers state that applica- 
tion for the release of officers and men, at present engaged 
in H.M. Forces, should b2 made to the Demobilisation 
and. Resettlement Department of the Ministry of Labour, 
6, Whitehall-gardens, London, S.W.1. All enquiries. 
on the subject should be addressed to that department. 
An employer who wishes to ensure that a man now serving 
with the forces shall be earmarked for early release when 
general demobilisation begins, should ascertain his full 
name, regimental number, and rank, the full name of his 
unit, and the Expeditionary Force or command where 
he is serving, and should then fill up and send to the 
Local Employment Exchange a specially printed postcard 
(E.D. 406), copies of which may be obtained from Em- 
ployment Exchanges. . 
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PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Subsidies and their Fate. 


Tus attractive matter was well approached by 
your live Lancashire correspondent in his letter last week. 
To what he said I may add that rumour is busy on the 
Midland market about what may happen in this connection. 
The subsidies were granted, as is very generally recognised, 
by the Government to safeguard the markets from dis- 
turbance during the later stages of the war. Some 
consumers in the Birmingham district are ready for big- 
scale deals in pig iron billets and other commodities on 
the assumption of an early market inflation consequent 
upon withdrawal of the subsidies. On the other hand, 
there is said to be ground for believing that the subsidies 
will be maintained for at least six months. It is hardly 
conceivable that the Ministry would lightly disorganise 
the market by an abrupt termination of the system on 
which its stability rests. A view which has more to 
commend it is that the subsidy will be continued for a time 
to the home trade, but that producers will be left free to 
make their own terms in the case of exports. Any 
quantity of commercial business is now once more coming 
forward. But the Government has already made it clear 
that its intention, while permitting a certain amount of 
commercial production, is to maintain a close supervison 
of all orders, and in fact still to insist upon permits for 
manufacture and shipment. This decision is on the whole 
generally commended. The partial relaxation of the 
control is diverting some classes of finished iron and steel 
to low priority and uncertificated work. On the whole, 
however, the effect ig inconsiderable. In the chief channels 
of production there is so much work to. which preference 
has to be given that producers are not in a position to 
entertain other business. 


First Crisis Passed. 


Now that the first crisis of the transition period 
is passed merchants here are showing greater confidence, 
a large amount of both iron and steel material being on 
offer, chiefly for export. It is believed the next week or 
two will bring large bookings. For tinned sheets and 
similar light production consumers have come forward 
in very considerable numbers. In this line there is a great 
deal of leeway to be made up, especially for export. The 
new business will largely depend on the granting of 
permits for shipment. Australia’s orders are coming 
along to a very satisfactory amount. Buyers and. sellers 
are coming together more freely than at any time during 
the war, and big offers of business are here and there talked 
of rurning into thousands of tons, especially for bars for 
reinforced concrete. Apparently there is no shortage of 
business anywhere, the keenness of home merchants to 
re-stock current sizes having proved a useful stand-by to 
the mills. It is believed that if a slump can be avoided 
during the next few weeks the natural flow of orders will 
effectually avert any iron trade dislocation. The sheet 
mills are working off contracts at the recently established 
basis price of £17 for doubles in the black state for the 
home trade in 10-to1: lots and over. Galvanised sheets for 
bome remain at £28 10s. A fair amount of nut and bolt 
bar iron is offering at about £14 15s., plus carriage. Business 
in gas strip is on the basis of the new price of £16. The 
output of puddled bars and puddled iron billets continues 
on an inadequate scale and is earmarked for regular 
customers. Prices are £11 10s. and £12 10s. respectively. 
The export price of galvanised corrugated sheets has, it is 
understood, been fixed on an understanding with the 
Ministry of Munitions at £30 f.o.b. for 24 gauge in bundles 
and at £15 10s. basis f.o.b. for black doubles, with 15s. 
extra for clos? annealed sheets. 


Pig Iron. 


The cancellation of pig iron contracts as a result 
of the armistice has not yet been such as to weaken the 
market owing to the heavy orders for civil work which 
are crowding in. All the output of the basic furnaces is 
passing direct into the steel werks. Some of the other 
furnaces are on slack blast owing to the continued 
difficulties of material and labour. The demand for 
foundry iron does not appear to have dropped off, and 
in this department shipbuilders are likely to be large 
customers for some time. For foundry material makers 
are booking quite cautiously, seldom exceeding 100-ton 
to 200-ton lots. 


The Steel Trade. 


The steel makers have drawn up a form of con- 
tract to meet the new order of things. Sales are conditional 
on any changes made by the Ministry, and in the event of 
control coming to an end, then the question of prices is 
to be a matter of mutual agreement. If the parties can- 
not agree, the purchaser reserves the right to cancel the 
balance of the contract. Firms requiring semi-manufac- 
turea steel in the form of bars and billets for domestic 
trade are finding fewer difficulties in their way, and it is 
a question with many consumers whether it would not 
be wise to get what stocks they can before prices appreciate 
by the withdrawal of the subsidies; under present conditions 
billets and bars are cheap at £10 7s. 6d. With regard to 
steel strip, it is unlikely that this will be brought under 
control now. As already indicated, manufacturers have, 
however, taken steps to secure the position in case of any 
market upheaval, a svecial covering clause being added 
to contract notes. The strike of steelworkers on the 
North-East Coast has had no immediate influence on this 
market, though it must eventually increase the stringency. 
At the great steel works in this district the trouble appears 
to have been forestalled. Staffordshire plate mills are 
busy on marine locomotive and boiler work. 


Iron and Steel Scrap. 


Cast scrap has recently shown a tendency to 
become easier. Light qualities can be had at about 
£5 2s. 6d. to £5 5s., and heavier descriptions at akout 
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state of affairs. At Barrow considerable attention has 


£5 15s. to £6. Wrought iron scrap is very scarce, and 
commands full rates. It is expected that there will be 
a lot of scrap available at an early date, and dealers will 
welcome the removal of the control, which, perhaps owing 
to the conditions of the business, has been less effective 
in the scrap trade than in others. Anxiety is again ex- 
pressed this week touching the disposal of the enormous 
quantities of scrap known to exist on the French battle- 
fields and at the various depéts. At the time of the 
armistice settlement the authorities were specially well 
off, not only for heavy shell munition, but concerning steel 
shell, and this will have to find a market of some kind. 
It is hoped a certain amount of care and discrimination 
will be exercised by the authorities, so that any slumping 
influence may be avoided. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


ALTHOUGH there is no very definite change in the 
position of the iron and metal markets certain develop- 
ments are beginning which give rise to a good deal of 
anxiety in certain branches of the trade. There seems to 
be a tendency on the part of the authorities to endeavour 
to fix upon the whole community the burden of the high 
prices which have resulted from the war, mainly in the 
interests of manufacturers of iron and steel; and it need 
scarcely be pointed out that such a policy will be terribly 
effective in hampering the engineering trade of Great 
Britain and driving a great part of it out of the country. 
Freedom extended at once to all branches of the iron and 
steel trade would quickly result in the bringing down of 
prices to a more reasonable level. Probably the fear of 
labour troubles is one >f the inducements appealing to the 
Government at the present time, and it will no doubt be 
difficult to persuade labour that higher rates of wages 
are not of any advantage if correspondingly high prices 
are maintained in all the markets wherein the wages are 
spent ; but this truth must be taught at once or it will be 
learned compulsorily at a later date with disastrous 
results. Cheap and plentiful coal, iron, steel and metals 
are the basis of the prosperity of the engineering trade 
in this country, and the trade cannot remain here unless 
this basis can be restored. Every artificial restriction 
tending to keep up prices is a distinct injury to the whole 
trade. 


Metals. 

There are indications that an attempt is to be 
made in America to increase the supply of refined copper, 
one of the first signs of which is the modifications in the 
restriction of imports of copper material; better still 
would have been the removal of these restrictions, and one 
hopes that it will be made later. The trouble at the 
American refineries is, however, not so much lack of 

- material as lack of suitable labour; and it is of im 
portance that this should be put right. At the present 
moment the scarcity of labour is said to be preventing the 
refineries from turning out more than four-fifths of 
their actual capacity. The practical abolition of war 
risks enables importers of American copper to save 
considerably on the cost ot transport, and with a fall in 
freights copper should be cheaper here by several pounds 
per ton. It seems probable, however, that the official 
prices here will be held until the time comes when they 
can be reduced in America. In tin the downward move- 
ment is proceeding, but at a much slower rate than would 
have been the case if the restrictions had been removed. 
The actual effect of the prohibition of al) speculative 
action is in this case to give a longer lease of life to the 
extravagant prices; and it is to be hoped that consumers 
of all metals will take this fact into due consideration. 
It is true that sometimes speculation drives prices up, 
but it is equally and perhaps more effective in driving 
them down. Very few people are willing to buy tin at 
the moment, and it is abundantly clear that all who can 
wait should wait until the downward movement is free 
to act without restrictions. Many people think that the 
control will be abandoned before very long, seeing that 
it was essentially a military measure. There is very little 
buying cf spelter, and there is some expectation that the 
value may be less. The market in America is weak and 
hesitating, and as it is some £15 per ton lower than our 
market any improvement in the prospects of shipping to 
this side should tend to bring our prices down. The 
galvanising trade here is badly in want of cheaper spelter, 
and now that there is a chance of better supplies of sheet 
iron and steel this branch of the iron trade should revive. 
The lead prices have been put up by £10 per ton, and one 
supposes that restrictions in buying will now be abolished, 
but at present there is no definite information as to this. 
A great rise in the price of lead was, of course, inevitable. 


Serap. 

Perhaps more than any other trade, that of scrap 
iron and steel requires to be released from the control and 
interference of the officials. Right through the period of 
the war the control has been far more hurtful in one 
direction than beneficient in the other—if it can be said 
to have been beneficial at all, and an absolute freedom 
is urgently needed. The arrangements for buying and 
preparing scrap are still delayed, and very little actual 
business is now being done in this market. It must, 
however, be realised that there is a very large quantity 
of machinery in this district which is ready to be scrapped, 
and will be scrapped so soon as it can be replaced by new 
machinery; and it is in the interest of the engineering 
trade that the process should be begun and carried on with 
all possible dispatch. The prices of scrap in Manchester 
ure nominal. Of steel scrap for melting purposes there is 
very little offering. Cast scrap is being held back until 
it becomes legal to sell it at its true value, except where 
in some cases people are willing to take the risk of ignoring 
the Orders as to prices. Of course,many dealers will not 
do this, and prefer to remain idle until the position is 
cleared up ;_ but this does not prevent them from grumb- 
ling at the slowness of the saiechion, ‘The impossibility 


of guessing at the probable value of scrap six months hence 





is a great hindrance to the carrying on of a large part of 
the scrap business here; but, of course, this is inevitable. 
There would, however, be a better chance of forming some 
opinions if pig iron prices were free, and the result of the 

imate withdrawal of the subsidies were known. The 
supply of wrought scrap and of steel melting scrap seems 
to be small ; but in some cases sellers are, no doubt, hold- 


ing back. 


Pig Iron. ae 

The nominal prices for foundry iron in Manchester 
are un at 98s. 8d. for Derbyshire No. 3 and 
102s. 6d. for Staffordshire, but there is very little business. 
Most sellers want to put in a clause as to subsidies, and 
apparently one of the most reasonable forms of this 
clause is that which gives the contracting parties the 
option of cancelling if no agreement can be reached as to 
the new price. Cleveland iron is not yet being offered in 
Manchester, but it is understood that a subsidy clause will 
be applied to this iron as well as to Derbyshire. There 
were rumours of the withdrawal of the restrictions on 
Scotch iron, but nothing quite definite was reported. 


Modern Sewage Treatment. 


Dr. E. Ardern, chemist to the Rivers Committee 
of the Manchester Corporation, addressed the North- 
Western Section of the Junior Institution of Engineers, 
at the rooms of the Manchester Photographic Society, 
on Monday last, his subject being ‘“ Modern Sewage 
Treatment and Di 1.” The lecture was illustrated 
by lantern slides. The early slides shown and described 
illustrated the Corporation Sewase Works at Davyhulme, 
recently visited by members of the Section. The lecture 
included a description of the new “ Activated Sludge ”’ 
system, with the development of which the names of 
Manchester gentlemen, Dr. Ardern, Dr. Fowler, and 
Messrs. Melling and Lockett, are inseparably connected. 
Dr. Ardern explained the scientific development of this 
system from, and its great advantages over, the older 
contact and chemical systems, and referred to the pro- 
mises it holds out of great economy in space occupied, 
and in yielding nitrogen products of the highest manurial 
value, but he also explained the limitations and doubts 
which at the moment exist with regard to this process. 
These doubts are practically only two in number. The 
perfection of the system has long been established beyond 
question, but the costs of aeration, circulation, and par- 
ticularly of putting the sludge into marketable condition, 
still require the analysis and confirmation only to be ob- 
tained by patient experiment. Dr. Ardern stated that 
final success depended rather upon the engineer than the 
chemist or bacteriologist, and in stating the problems in 
the clearest manner invited suggestions. During the 
discussion which followed Mr. 8S. E. Melling, F.1.C., whose 
work at Salford has been carried on in full and friendly 
sympathy with Dr. Ardern’s work in Manchester, gave 
further interesting notes. _He is even more enthusiastic 
and optimistic than Dr. Ardern regarding the national 
importance of the highly nitrogenous sludge, and looks 
forward with confidence to the time when its sales will 
exceed in value the whole cost of sewage treatment. 
Among the slides thrown upon the screen were several 
photographs of wheat and vegetables grown in pots, 
with the addition of activated sludge and other manures 
of equal nitrogen content. The results from the sludge- 
treated seeds were vastly superior to all others, but here 
again Dr. Ardern, with the wish to avoid misleading in 
any way, explained that the samples were grown in sand, 
to which the sludge provided also humus matter of 
which the other samples had need. Had the tests been 
made with ordinary soil, the difference would probably 
have been less marked. 


Demobilisation. 


It is satisfactory to see that there is no lack 
of opportunities for men who have been serving in the 
active force to take up work again in their old occupa 
tions on demobilisation. An announcement was recently 
made by the Manchester office of the Appointments Depart- 
ment of the Ministry of Labour, that employers keeping 
places open for officers and men will hasten their demobi- 
lisation by applying for forms and returning them duly 
filled up, has resulted in so many requests for the forms 
that the supply has been unequal to the demand, and 
all further applications have had to be deferred. It 
cannot be too widely known that such applications for 
soldiers can be made through two channels, the Appoint- 
ments Department in the cases of professional and busi- 
ness men, and the Labour Exchanges for skilled and 
unskilled workmen. 


Threatened Strike in the Cotton Trade. 


A strike which may paralyse the cotton industry 
of Lancashire is threatened by the members of the Amal- 
gamated Society of Operative Cotton Spinners, if in the 
second week in December an advance of 40 per cent. 
in their present wages is not conceded. If the spinners 
cease work the weavers will have perforce to stop on 
account of shortage of material, and some 350,000 workers 
will be thrown out of employment. 


Barrow-tn-Furness, Thursday. 
Hematites. 

There is very great activity in the hematite 
pig iron all through North Lancashire and Cumberland, 
and a good solid output of metal is being maintained. 
Prices are unchanged. The full maximum rates are quoted. 


Iron Ore. 

There is a good steady demand for hematite iron 
ore on local account, and most of the ore raised is used up 
in the district. On outside account there has not been 
much ore available, but supplies may be increased in this 
direction when things get a little more settled. The 
demand for foreign ores is well maintained, and regular 
supplies are coming to hand. 


Steel. 
There are no new features to report in the steel 


trade. At both Barrow and Workington there is a busy 





been paid for some time to plates, and there have been good 
outputs of special descriptions. The demand for plates 
for merchant shipbuilding is on the increase, and for some 
time to come requirements all round will be heavy. Ship- 
plates are at £11 10s. per ton, and boiler-plates at £12 10s. 
per ton. Billets are in good demand at £10 7s. 6d. to 


£11 per ton. Rails are being rolled at Workington, and 
heavy sections are at £10 17s. 6d. to £11 per ton, light 
sections at £14 to £16, and heavy tram rails at £14 10s. 


per ton. 


Shipbuilding and Engineering. 


There is plenty of work in these trades. More 
attention is being given to merchant tonnage, and Vickers, 
Limited, have received an order for wo steamers for the 
Cunard Line. They are intermediate passenger and 
cargo craft. 


Fuel. 

The demand for coal is brisk, and steam sorts are 
at 32s. 6d. to 33s. 6d. per ton delivered, with house coal at 
34s. to 42s. 4d. per ton delivered. East Coast coke is at 
39s. to 41s. 9d. per ton delivered, and Lancashire qualities 
are at 37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 
Demobilisation Problems. 


From a labour point of view the position reached 
is one full of problems, so far as the Sheffield district is con- 
cerned. They will, no doubt, be solved all right, but for 
the moment they are the cause of a considerable amount 
of anxious care. Nothing, however, is happening that was 
not really expected. We have simply entered upon the 
inevitable, but rather trying period of re-adaptation of 
machinery and methods from war to peace purposes. 
There will have to be patience and forbearance on the part 
of everyone involved, and in due time matters will right 
themselves. It may be said that in the main this period 
will be very short for the large works. For instance, 
it will be as easy to make steel for ordinary industrial 
uses as for war material, therefore the great Siemens 
and Bessemer melting departments are unaffected, 
whilst, at the same time, it is certain that a demand 
for guns and munitions generally will be maintained, 
even though at pre-war levels or less perhaps. The 
crucible furnaces may continue to suffer, but not for long, 
because the call for bigh-speed steel and tools must shortly 
become very insistent. The capacity of the electric steel 
melting departments, too, has been raised by war demands 
to a very high standard, and that is an asset of importance. 
Then, facilities for concentration upon marine forgings 
and castings are ready to hand, large sections of the steel 
trade of the district put on to shell bars in the interests 
of the war can easily revert to rail rolling, and much in 
the same way makers of agricultural implements and 
mining machinery will waste no time in getting back to 
the old paths. Business offering in those branches 
is extremely heavy, and railway rolling stock builders 
are not likely to encounter insuperable difficulties in 
picking up the thread dropped so burriedly in 1914. 
Yet it will hardly be a return to the old paths or a picking 
up of the old threads. Future workshop methods and 
policy will be framed upon new lines for which war con- 
ditions have been responsible. The steel firms of the 
Sheffield district are going to profit by many of tho lessons 
of the war. Wasteful processes and practices which the 
speeding-up of the past four years exposed and discarded 
will never be resorted to again, and in addition there has 
been a fairly general broadening of the industrial out- 
look locally, so that many firms will now, in a sense, 
begin afresh with new ideas—and not a bad thing either 
for some of them. In the list of businesses here the plant 
of which is intact for peace operations is that of hydraulic 
press construction and also rolling mill making, two 
things that will be much in demand, and there are several 
entirely new branches of local industry. 


National Factories Closing. 


It now appears to be clear that the days of the 
National Projectile Factories may be counted. They 
have served their purpose well, but it seems a pity that in 
a place like Sheffield means could not be devised by which 
private enterprise might take over such places for the 
carrying on of repetition work of some kind on a large 
scale. Perhaps even yet something may be done, though 
current belief is that the huge place at Templeborough, 
hard on the Sheffield-Rotherham border, will be dismantled 
and, apparently, taken down. At this shell factory, 
which has been most efficiently managed by Thomas 
Firth and Sons, very many millions of projectiles have 
been turned out during the two or three years of its active 
life. The lay-out of the works is ideal for rapid output, 
and every possible means were taken by the management 
from the very commencement to provide comfort for the 
workers, of whom there are about 6000, all but 1000 being 
girls and women. The way the women have taken 
to the lathes is most remarkable. Work is still proceeding, 
but it is only now a question of a short time before the 
factory closes. The management, which has done every- 
thing most methodically, intends to work on that prin- 
ciple to the end, as a consequence of which the discharges 
are to be carried out in such a way as to cause the least 
possible hardship. Individual circumstances are being 
carefully investigated, and those will be first paid off 
who have homes to go to, and parents or husbands to 
maintain them. Next will be taken those for whom 
places are available in trades where they were employed 
before the war. Before any discharge operates, however, 
work in progress will be completed. In view of this situa- 
tion I notice that some of the Sheffield firms, the female 
employees of which went “shell making,” are putting out 
very conspicuous advertisements, by means of which they 
evidently hope to attract some of their old employees 
back to their pre-war occupations, where they are now, 
in many cases, much wanted. It is to be feared these 
women will not find their welfare so fully considered 
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— 
as it has been in the National Projectile Factory. With 
the aid of the management of a good firm the Ministry 
of Munitions has proved an ideal employer. The canteen 
at Templeborough will seat 2000 women comfortably, 
and besides, they have enjoyed the use of dressing, rest 
and recreation rooms, and have even had a journal of their 
own, very appropriately named “ The Bombshell.” 











Providing for the Unemployed. 


Under these excellent conditions they made 
extraordinary rapid progress in their work, with the result 
that large numbers of the women who must shortly be 
paid off not only know how to run a lathe, but can take 
one down and set it up again in wonderfully quick time. 
Must all this knowledge be wastea ? There is a great 
danger of that becoming the case, though I am glad to 
learn of a prospect of some, at least, of these women being 
required for operating certain highly specialised ma- 
chinery which it seems probable a few of the large firms 
may put down in connection with proposed enterprises. 
The Templeborough factory may be closed down by 
Christmas, and at many smaller places where ordinary 
production had been laid aside for war work large numbers 
of employees are now under notice. In most cases a 
fortnight is being given, after which persons finding them- 
selves unemployed will become entitled to out-of-work 
pay. The grant of the latter by the State will entail 
a great deai ot extra work upon the Employment Bureau 
authorities, who have opened several extra offices in 
the works’ area in order to deal expeditiously with the 
transfer of labour and to examine the claims for grants. 
Some of the larger firms are doing excellent service to the 
community generally by stopping overtime and Sunday 
work, and so spreading work in hand over the various 
departments, that staffs may be held fairly well together 
until relief comes in the shape of a reconstructed position. 
On the whole, the situation and the outlook are not at all 
as bad as they might have been. 


‘Broad Hint to Moulders. 


The Sheffield branch of the British Foundry- 
men’s Association has from time to time given serious 
attention to the question of moulding machines, but at a 
meeting the other evening, Mr. T. Brown, who submitted 
a very useful paper on the ‘‘ Deformation of Castings,” read 
the moulders a lecture which some of them would do well 
to take to heart. He charged them with a want of interest 
in their work, and asked whether they ever took the trouble 
to give a moment’s thought as to the reason why the 
foreman directed that a job should be done in a certain 
way. “How often does a moulder,”’ he asked, “* seek to 
discover the cause of defective castings, and when given a 
job does he ever ask himself in how short a time and with 
how little waste of material he can accomplish it ? The 
sooner the moulder takes a more intelligent interest in his 
work the sooner will the conditions in which he works be 
improved and the better for the industry and all the men 
employed in it.””. With the right kind of study and atten- 
tion given to it, the lecturer believed foundry work could 
be raised to a position second to no craft or trade in the 
country. It was a pity Mr. Brown could not have had 
at the meeting the men whose conversion he was seeking. 


A Lead Mine Dispute. 


Recently a further strike occurred at the Mill] 
Close lead mines, Matlock, where, it may be recalled, there 
had been rather prolonged trouble with the men. On 
this occasion the latter resumed work on the understanding 
that the Government would send an engineer to make 
certain investigations. Mr. H. F. Collins inquired into the 
points of dispute, viz., as to what areas of the mine are 
legitimately workable and the number of men that could 
be employed advantageously and profitably. Mr. Collins’ 
report shows the abnormally high working cost of the 
mine. The cost of breaking ground is nearly double that 
obtaining in most lead mines, pointing to the low efficiency 
of underground labour. The output of the mine has been 
little improved by the introduction of rock drills, which are 
not used to advantage by the miners. The ruling on 
the three working faces on which the dispute arose is that 
these are not economical under the conditions prevailing 
at the mine, and that the decision of the management to 
suspend the working of those places is unquestionable. 
It is also ruled that none of the other places suggested by 
the miners as suitable for working offers prospects of 
heing worked at a profit during the coming six months, and 
that the management is exercising sound judgment in 
not incurring certain present losses in the speculative 
hope of possible future discoveries at those points. There 
are other recommendations left for discussion bet ween the 
management and the miners’ representatives. 


Iron, Stee], and Coal. 


It is still too early to say very much about pros- 
pects of the iron and steel markets locally. Everyone 
concerned is moving cautiously. Coal is very short in- 
deed, greatest pressure at the moment being for gasworks 
supplies and house fuels. The demand for export is 
strong, especially for Government purposes at the coast. 
Apparently the call for inland industrial purposes will 
slacken temporarily now, and that with the inflow of men 
to the pits, should speedily put matters in a more comfort- 
able position. In the absence of much fuel on the open 
market values are nominal. Best South Yorkshire hards 
quote 23s. to 23s. 6d.; best Derbyshire hards, 22s. 6d. 
to 23s.; seconds, 2ls. 6d. to 22s. ; cobbles, 21s. 6d. to 
22s.; nuts, 21s. to 22s.; washed smalls, 18s. 6d. to 19s. ; 
hest hard slacks, 18s. 3d. to 18s. 9d. ; seconds, 17s. 9d. to 
18s. 3d. ; soft nutty, 17s. 6d. to 18s..; peas, 16s. to 16s. 6d.; 
and small slacks, 13s. to 14s. In house sorts branch 
quotes 27s. to 27s. 6d. and best Silkstone 23s. 6d. to 
24s. 6d., all per ton at pits. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Changing Trade Conditions. 


‘THe many perplexing and difficult problems 
confronting manufacturers in their efforts to transfer 
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their industries to the changed conditions continue to 
excite much interest. In several respects there are 
indications of returning normality, but on the whole 
matters are, unfortunately, in a very confused state and 
some considerable time is likely to elapse before they settle 
down to the new order. A satisfactory and encourag'ng 
feature is that official restraint is being removed wherever 
possible, In the shipping trade, for instance, vessels are 
moving about freely and with greater regularity—a matter 
of great importance so far as the export side of the trade 
of the country is concerned—while an announcement has 
been made to the effect that the freight schedules are to 
be revised, a step which the sharp fall in marine insur- 
ance costs makes possible and expedient. In the ship- 
building trade, with the release of Government restric- 
tions, inquiry for new tonnage has become quite active, 
and numbers of important orders are reported to have 
been placed with builders on the North-East Coast, chiefly 
for vessels of the liner class. It is expected, too, that ship 
repairers will soon be free to accept outside work, anc 
as there are hundreds of vessels which are badly in need 
of overhaul and survey this branch of industry should 
enter upon a period of great activity soon. In the coal 
trade the difficulty now is to keep pace with the improved 
supply of shipping which is now arriving at the ports to 
load. This, it is feared, is a state of things which will 
continue until the output is sensibly increased by the 
return of more miners from the Army to the pits. The 
neutral inquiry, however, is good, and once the freight 
question is settled business should begin to pick up 
appreciably if there is coal sufficient to ship. So far as 
the iron and steel trades are concerne1, it seems probable 
that there will be an interregnum of unsettledness and 
quietude before release from official control enables pro- 
ducers and consumers to resume business on normal 
lines. Particularly in the case of pig iron there is no 
disposition on the part of makers or consumers to operate 
until they can see further ahead. In the steel trade it 
is expected that a big demand will shortly spring up for 
rails and other railway material, as well as for girders, 
sections, plates and sheets for export. 


Future of the Elswick Works. 


A great mercantile shipbuilding programme, 
including construction of marine engines and locomotives, 
is to be carried out by Sir W. Armstrong, Whitworth and 
Company, when the difficulties connected with the trans- 
forming of the huge war factories and yards at Elswick 
and Scotswood have been overcome. Before the war this 
firm employed in the Tyne district 23,000 bands, and it 
now has just under 60,000 employees in this area. The 
firm has devoted itself essentially to war manufacture, and 
it is obvious that the large number of workpeople concen- 
trated at Newcastle will have to be substantially reduced ; 
but it is the object of the firm as well as the Government to 
minimise the inconvenience and to prevent any sudden 
dislocation. Giving a genera] outline of the post-war policy, 
an official of the firm said it was proposed to extend con- 
siderably mercantile shipbuilding and to undertake the 
highest class of freight and passenger steamers. The firm’s 
shipyards are well adapted for this kind of work. “ Ships 
of the bigger type,” he continued, ‘‘ have been built by a 
few firms only—the yards that could build Mauretanias 
and Lusitanias are not many—but now that the great 
armament firms have been turned on to such jobs, they 
will bring to bear upon their construction the highest class 
of labour and material hitherto devoted to war purposes. 
The firm is also taking up the construction of marine 
engines on the biggest scale; intends to build locomotives 
at Scotswood and elsewhere, and to undertake commercial 
brass work on the Tyne, as well as to carry on its own 
specialities—such as hydraulic machinery, dock gates, 
bridges and cranes and civil engineering contracts of all 
kinds. 


The Steel Works Strike. 


A very timely settlement was reached on Friday 
night in the strike of sample passers and steel smelters, 
an arrangement being made whereby all the grievances 
will be dealt with in conference between the employers 
and men’s representatives. Failing a settlement in this 
way, the questions in dispute will be submitted for arbitra- 
tion. The holding up of the output of steel from the 
furnaces involved in some cases, but not in all, the com- 
plete stoppage of the mills. Any prolongation would have 
had a disastrous effect not only in the steel but many other 
industries. 





Cleveland Iron Trade. 


The official announcement of the complete aboli- 
tion of the allocation system has given much satisfaction 
in Cleveland iron trade circles. It should not, however, 
be interpreted as giving promise of unlimited supplies 
Although allocation certificates,which prescribe the amount 
of iron which may be purchased by each individual con- 
sumer month by month, are no longer necessary, the 
priority system still prevails, and this will ensure that 
orders are fulfilled according to their urgency in the national 
interest, Class A certificates receiving preference over 
Class Band C. The supply of foundry iron, moreover, is 
still considerably short of the demand, and consequently 
makers will still find it their duty to exercise a careful 
supervision over the distribution of the make. Still a 
great deal more iron is available at the moment than is 
finding its way to consumers’ works, the great obstacle 
being the shortage of trucks, which is very pronounced. 
A good deal of uncertainty exists as to the continuance of 
price control, and makers are now protecting themselves 
by inserting provisional clauses in their contracts, as it is 
clear that any abolition of the subsidies and the system of 
maximum prices would immediately be followed by a 
big jump in prices. It would also involve extensive adjust - 
ments in regard to ore and fuel, as well as finished material, 
and consequently no immediate change is expected. 
Business has been pretty active this week, sales being 
reported up to the end of January. -No. 3 Cleveland pig 
iron, No. 4 foundry, and No 4 forge continue firm at 95s. 
and No. 1 at 99s. for home consumption, whilst the export 
figures are 122s. 9d. and 127s. 9d. per ton f.o.b. respectively. 


Hematite Pig Iron. 
The pressure for supplies of hematite pig iron 
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is still very heavy. The distribution still continues and, 
indeed, is likely to be necessary until the output is further 
increased. The price of mixed numbers is still 122s. 6d., 
with 125s. for No. 1, whilst the little that is being shipped 
to the Allies is sold at 147s. 6d. per ton. 


Iron-making Materials. 


Business in the foreign ore trade has been stimu- 
lated by falling freights and insurances. _ Good deliveries 
are coming forward, all the consumers having ample stocks 
to draw upon. Coke, too, is more plentiful at the blast- 
furnaces, The price of good medium furnace qualities 
remains at 35s. 6d., delivered at the works. 


Manufactured Iron and Steel. 


The cancellation of orders and contracts for 
material used directly or indirectly in the manufacture of 
munitions has heen the outstanding feature in the manu- 
factured iron and steel trade during the past week. In 
many branches, however, there are plenty of orders to go 
on with—orders which have long been held up by the 
pressure of war work. There must be, of course, a period 
of adjustment from munition to general work, and though 
the prospects are excellent for a little while, there is likely 
to be a quiet tendency with regard to placing new business. 
Shipbuilding sections and ship plates are taking first place 
in the meantime. The demand in this direction continues 
to expand, and outputs are quickly absorbed. The strike 
of steel smelters caused a great deal of disorganisation, 
supplies to the shipyards being held up. Most of the mills 
resumed operations on Monday. An arrangement is 
announced whereby the export price of steel plates has 
been fixed at £16 10s.,as against a home price of £11 10s. 
per ton, the object being apparently to avoid wasteful 
competition until the trade assumes a more normal aspect. 
The principal quotations for the home trade are as follows : 
Steel ship plates, Zin. and upwards, £11 10s.; 5/,¢in., 

1 15s. ; }in., £12; tin., £16; under }in., down to °/,,in., 
£17; steel boiler plates, £12; steel ship angles. £11 2s. 6d.; 
steel joists, £11 2s. €d.; heavy steel rails, £10 17s. 6d. ; 
steel strip, £16; iron ship rivets, £21; common iron bars, 
£14 15s. ; best bars, £15 15s.: double best bars, £16 15s. ; 
treble best bars, £17 15s.; packing iron, tapered, £17 ; 
packing iron, ordinary, £13 10s. ; steel hoops, £17 10s. to 
£18 10s. ; iron ship angles, £13 15s. ; steel rounds, squares, 
&e., £12 10s. ; steel sheets, 24-gauge, £17 10s. net, f.o.b. at 
works for quantities of ten tons and upwards; annealed 
sheets, £18 5s.; painted sheets, £20. The following are 
nominal quotations for export: Common iron bars, 
£17 17s.; best bars, £18 5s.; double best bars, £19 ; 
packing iron, tapered, £19 to £20; packing iron, ordinary, 
£15 10s. to £16 10s.; iron ship rivets, £23; steel bars, 
basic, £16 10s. to £17 10s; steel ship plates, £16 10s.; 
steel joists, £13 10s. to £14 10s. ; steel hoops, £19 to £20 ; 
steel sheets, singles, £20; steel sheets, doubles, £22; 
steel strip, £20; steel rails, £13 5s. 


The Coal Trade. 


Considerable activity now characterises the 
Northern coal trade. Indeed, the market is quite con- 
gested with prompt business. Tonnage has come for- 
ward with better regularity, and every colliery is over- 
whelmed with demands. The collieries are now practically 
all working at the full recent average, though there is still 
occasionally a lack of men caused through the influenza 
epidemic, but on the whole, output is fully up to the aver- 
age that was secured before the armistice celebrations. 
The sea passage of neutral ports is rapidly quickening, 
although still occupying five to six days for such a near 
port as Bergen. Still, the improvement is considerable, 
and has led in no small measure to the great activity now 
being experienced in the coal market. Every neutral 
country is seemingly after supplies, either prompt or for- 
ward. The prompt position is that all collieries are 
entirely taken up for works at home or for the Allies, and 
all allotted quantities for neutrals are entirely booked up 
for the first quarter of next year. The Committee has 
not increased allocations, and all lots are, consequently, 
booked up. The new inquiry has thus little prospect of 
being met from a seller’s point of view. On the other hand, 
sellers are in no way eager to operate as all the conditions 
point to prices being forced up still higher than those now 
ruling. Best steams could readily realise 70s., while for 
second steams sellers will not give a thought to anything 
under 64s. The production of small steams is on a large 
scale owing to the big demand for best screened, but still 
buyers can take all lots offered. The coke trade is also 
brisk on home as well as foreign account. Full prices are 
obtainable for all descriptions and consumers are eager to 
cover requirements. Tne Coal Export Committee has 
reduced the rates for neutral requisitioned boats to North 
of France ports by 10s. on coals and 15s. on coke, and 
for the Bay ports by 15s. on coals and 22s. 6d. on coke, 
The minimum neutral prices are as follows :—Best North- 
umberland steams, Davidson, Cowper and Bothals, 70s.; 
unscreened 61s. 8d.; smalls, 45s.; Tyne primes, bests, 
69s. ; unscreened, 61s.; smalls, 45s.; Hastings, Hartleys, 
Cramlingtons, &c., bests, 64s.; unscreened, 56s. 8d. ; 
smalls, 42s. ; best Durham screened steams, class I., 70s.; 
Class II., 67s. ; unscreened gas coals, 52s. 6d. ; unscreened 
coking coals, 52s. 6d. ; unscreened bunkers, ordinary, 


52s. 6d.; bests, 55s.; smithy and peas, 60s.; double 
screen nuts, 60s.; foundry and furnace coke, 65s.; gas 
coke, 50s. The maximum quotations for the Allies are as 


follows :—Best Blyth steams, 37s. ; Tyne primes, 36s. 6d ; 
Tyne prime smalls, 27s. 6d.; second steams, 32s. 6d. to 
34s.; North Northumberland smalls, 25s. to 27s. 6d. ; 
Blyth smalls, 27s. ; smithies, 31s. to 32s. 6d.; peas and 
nuts, 3ls. to 32s.; best gas 32s.; second gas, 30s. 6d. ; 
coking coals, 3ls. 6d. ; coking smalls, 30s. 6d. ; house- 
hold coals, 35s. to 37s.; foundry coke, 50s.; gas-house 
coke, 40s. ; best bunker coals, 34s. to 34s. 6d. ; ordinary 
qualities, 33s. to 33s. 6d.; specials, 39s. Principal 
quotations for the home trade are as follows :—Northum- 
berlands: Best Blyth steams, 33s. 6d. to 35s. 6d. ; second 
Blyth steams, 29s. 6d. to 32s. 6d.; Tyne prime steams, 
33s. 6d. to 35s. ; unscreened, for bunkers, 27s. 6d.gto 29s.; 
household coals, 26s. 6d. to 27s. 6d.; best Blyth smalls, 
25s. 6d.; smithies, 31s. 6d. to 36s. 6d. 3; North Northum- 





berland smalls, 25s. 6d.; peas and nuts, 35s. to 37s.,6d. 
Durhams: steam (locomotives) 33s. to 35s.;  spevial 
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Wear gas, 3ls. 6d. to 33s.; best gas, 29s. to 31s. 6d. ; 
second gas, 27s. 6d. to 30s. 6d.; ordinary bunkers, 30s. ; 
best bunkers, 31s. 6d. ; superior qualities, 34s. ; smithies, 
3ls.; peas and nuts, 3ls.; coking coals, 29s. to 30s. ig 








SCOTLAND. 


(From our own Correspondent.) 
Scottish Shale Industry. 


SPEAKING at a dinner given in Glasgow last week 
to the representatives of the Inter-Allied Petroleum 
Council, the chairman said that the output of the Scottish 
shale industry was 3,500,000 tons per annum, from 
which 70,000 gallons of crude oil were extracted, in addition 
to 60,000 tons of ammonia. Ten thousand workers were 
employed in the mines, and it was estimated that at the 
present rate of output there was sufficient shale to last 
for at least one hundred years. 


Shipbuilding. 


Messrs. Russell and Co., shipbuilders, Port- 
Glasgow, have purchased the old established business 
of William Hamilton and Co. (Limited), Port-Glasgow. 
The yard is provided with appliances for all classes of 
ship construction, and has berthage accommodation for 
eight vessels of large tonnage, with launching ways right 
into the open Firth. The yard will be taken over at the 

inning of the year, and by this latest addition Messrs. 
Russell now own four of the largest shipbuilding concerns 
in Port-Glasgow, and have an aggregate construction 
capacity of thirty large vessels. The Scottish Concrete 
Ship Company, Limited, Greenock, has just launched the 
first concrete ship built in Scotland. She is a barge 
of 1000 tons deadweight carrying capacity, 18%ft. long, 
and was built to the order of the Controller-General 
for Merchant Shipbuilding. Two new steam trawlers, 
the first since the armistice settlement, have been launched 
from the yard of Messrs. Hall and Co., Aberdeen. At a 
special meeting of the Clyde Trust, among other items 
reference was made to large dock undertakings suspended 
during war time, namely, at Shieldhall Docks and a 
graving dock at Renfrew. 


The Industrial Position, 


While there are undoubiedly evidences of a 
return to pre-war activities, so much requires to be done 
in the matter of re-arranging that, though business is 
plentiful, there is a distinct undercurrent of caution 
apparent with regard to prices and the placing of new 
orders. Negotiations are mostly against immediate 
necessities. In respect of prices it is generally conceded 
that control will be necessary for some time, at least, 
to guard against an unlimited rise in values which would 
almost certainly otherwise occur, in view of the vast amount 
of business which is waiting and the great depletion of 
stocks everywhere. Consequently transactions are pro- 
ceeding slowly, and are likely to do so until some definite 
basis of negotiation is arrived at. 


Pig Iron. 


Pig iron is unchanged. Owing tothe decrease in 
war requirements, and the uninterrupted flow of inward 
ore, supplies available for genera] purposes should soon 
show a decided increase. 


Finished Iron and Steel. 


At the steel works specifications are numerous, 
and mills are as busy as possible on all classes of products, 
while all prices are inclined to stiffen. Sheets and strips 
are in great demand, especially the latter. Malleable 
iron makers have plenty of orders on hand to provide 
employment for a considerable period. Agricultural 
requirements are large, and business in small sizes and 
rivet and bolt bars is brisk. Engineering firms are also 
well placed for current business. Makers of machine tools 
are still quite unable to overtake the orders on hand at 
present. 


Coal. 


The continued scarcity of all classes of fuel still 
dominates the Scotch coal trade. The embargo placed 
on shipments remains in force, as some time must elapse 
before the shortage, caused by the stoppage of work 
the week before last, can be made good. In the mean- 
time the restrictions on shipments has released supplies 
for local consumption, and householders have reaped the 
benefit, to some extent, at least, and merchants in many 
instances have been able to add to their stocks. Gas 
coal has been very short, and large quantities of screened 
coal lying at thedifferent ports were re-directed by theorder 
of the Local Committee to different parts of the county 
in order to supply the deficiency. Apart from bunker 
requirements and a few coastwise cargoes of coal sanc- 
tioned by th» Supplies Committee, the Shipping Depart- 
ment has been comparatively idle. Aggregate clearances 
for the week amounted to 103,208 tons, compared with 
74,361 in the preceding week, and 165,692 tons in the 
corresponding week of last year. Ell coal, f.o.b. at Glas- 
gow, 32s. 6d. to 35s.; splint, 35s. to 37s.; navigations, 
37s. ; steams, 34s. 6d,; treble nuts, 30s. ; doubles, 29s. ; 
singles, 28s.; best navigations, at Methil or Burntisland, 
36s. to 3&s.; best steams, 35s.; third-class steams, 31s. ; 
best steams, at Leith, 33s. 6d.; secondary qualities, 
32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Shorter Hours. 


THE question of curtailed working hours for 
surfacemen continues to engage attention, and although 
there is no settlement as yet, it-is hoped that another step 
towards this end has been taken. It will be recalled that 


the South Wales Miners’ Federation agreed to postpone 





the notices it had given that an eight-hour day should be 
observed as from the 18th inst., this step being taken in 
order to fall into line with the recommendation of the 
Miners’ Federation of Great Britain, that notices should be 
issued on December 5th, to take effect fourteen days later. 
Since then the Coal Controller has interviewed both the 
Executive of the Miners’ Federation of Great Britain and 
the Mining Association of Great Britain. The latter 
organisation offered to concede the claim of the men as 
from the first make-up day in January, and the Coal 
Controller agreed with this suggestion. The Coal Con- 
troller has also conferred with the Executive of the National 
Council of Mine Workers—other than miners—on the 
subject, when Sir Guy Calthrop repeated his offer of an 
8}-hour day, which includes twenty minutes for meals, to 
come into force on January Ist. The Executive of the 
National Council subsequently had an interview with the 
Consultative Committee of the Mining Association, but 
no definite result came of it, the men’s representatives 
still adhering to their demand for a general eight-hour day. 

far as the Executive Council of the Monmouthshire 
and South Wales Colliery Engineers’, Stokers, and Crafts- 
men’s Association is concerned, this body discussed the 
subject at Cardiff on Tuesday, and agreed that the signing 
of the fourteen days’ notice should be suspended, and that 
the whole question should be left in the hands of the 
National Council of Mine Workers. Whatever settlement 
may be arrived at in respect of an eight or eight and a-half 
hour day it does not appear that such a settlement can be 
of long duration, judging by a speech of Mr. H. Jenkins, 
the agent of the East Glamorgan District of Miners, who 
stated recently that the reduction of the surfacemen’s 
hours to eight and a-half per day, inclusive of meal times, 
was only a temporary arrangement, and that the Miners’ 
Federation of Great Britain was committed to the question 
of a six-hour day immediately after the peace treaty was 
signed. He stated that, having regard to the demand for 
coal, and the number of men who had entered the mines 
since the outbreak of war, together with the number of 
men who would be returning from the Forces under the 
demobilisation scheme, it was his view that the men could 
only be absorbed by the introduction of a six-hour shift, 
which, by applying the double shift system, would absorb 
the available number. Such a scheme would have the 
result of increasing the output, which would enable the 
“eoalowners or the State, whichever would control the 
collieries,” to give a sufficient advance in wages to enable 
those engaged on piecework to earn wages equal to those 
they now received for a shift of eight hours. 


Monopoly of Dry Coals. 


Mr. D. R. Llewellyn, the South Wales coalowner, 
who has figured prominently during the last few months in 
carrying through deals in mineral property in this district, 
his last purchase being that of the Graigola-Merthyr 
Company, which comprised patent fuel works as well as 
collieries, bids fair to be regarded as the successor of the 
late Viscount Rhondda in the matter of securing control 
of the output of coal. His speciality is to acquire the dry 
steam qualities, and he has now added to his interests, by 
purebasing the Ynysfais collieries, which produce dry 
steam coals of first-rate quality to the extent of about 
300,000 tons per annum. This purchase takes effect as 
from January Ist, and completes the acquisition of a group 
of collieries in the Aberdare Valley, which comprise the 
Bwllfa and Merthyr Dare, the Cwmaman and Ynisarwed 
collieries, as well as various pits which he owns personally. 
The Ynysfais collieries belonged to the Troedyrhiw Coal 
Company, a private undertaking in which the principal 
partners are Mr. Matthew Cope and Sir W. J. Thomas. 
The property covers 1000 acres, and consists of three well 
equipped pits. Two of the shafts have only recently 
been sunk to the lower measures, which have proved to be 
of very excellent quality, and are as yet intact. These 
collieries have larger reserves of unworked coal than any 
other in the Rhondda Valley. Mr. Llewellyn and his 
associates will now control considerably over four million 
tons of coal per annum. 


Shipbrokers’ Charges. 


No section of the trading community has suffered 
more severely during the war than shipbrokers. Govern- 
ment action in respect of tonnage practically took away 
their means of livelihood, and being a thoroughly un- 
organised body they had no means of exerting any appre- 
ciable influence in quarters where they could expect to 
obtain consideration and support for their claims. The 
competition between them was as keen as in any depart- 
ment of the coal export and shipping trades. There was 
no recognised scale of fees for clearances and agency 
charges, but there was plenty of undercutting, with the 
result that by the time disbursements and advances had 
been made for the account of the owners the fees that were 
charged were often unremunerative. Shipbrokers have 
therefore realised that the situation demanded action, and 
consequently members of this calling throughout the 
country have organised themselves during the past twelve 
months into vigorous and powerful associations. South 
Wales shipbrokers have been foremost in the movement, 
and the Bristol Channel Institute has now over 300 
members, with an energetic chairman in Mr. 8S. W. Hansen. 
As the result of meetings with other associations and with 
the London Institute, a complete scale of minimum agency 
charges, covering every branch of their work, has now 
been framed and adopted, and is to come into force as 
from December Ist throughout the United Kingdom. 


Current Business. 


The supply of tonnage at South Wales ports is, 
compared with the quantity to which the trade has been 
accustomed, except at rare intervals, during the past year 
or two, overwhelming. The docks are congested, and 
coals are unequal to the demand. Vessels have in some 
cases been waiting a fortnight, and there is no prospect of 
any relaxation in the pressure this year. Steamers booked 
to take in cargoes for neutral ports stand a very poor 
chance of getting their requirements for some time to come. 
The requirements of the Allied Governments are very 
considerable, and private business is more or less in a state 
of suspense. To talk of current business is somewhat of a 
misnomer. It is practically impossible to arrange for any 
prompt coals. Collieries are fully booked up and have 





no free coal to offer. All classes from the best down to the 
most inferior qualities are being absorbed, and every effort 
is being made to get away as much coal as possible. It is 
recognised that production, which is now not as high as is 
desirable, will suffer to some extent round about election 
time, while at Christmas there is the prospect of the loss of 
pretty well a full week’s output. As fast as tonnage is 
cleared other vessels arrive. ing the war coal loading 
operations were in force on Sundays, but workmen have 
now given notice of their intention not to continue this 
practice. In commercial circles it is felt that Sunday work 
is unnecessary, there being sufficient regular tonnage 
supplies to deal with all coals available by work on week- 
days only. Coke is as scarce as coal, while patent fuel 
makers are as busy as can be. Pitwood is fairly plentiful. 


LATER. 


The coal market fully maintains its firm tone. The 
supply of tonnage is very heavy, and collieries are fully 
engaged. Intimation has been received that freight rates 
for coal to French ports for Allied and neutral steamers are 
to be reduced, the new rates coming into operation on 
December Ist. Publication of details is withheld pending 
confirmation concerning these new rates, as it is feared that 
mistakes have been made in the particulars sent to Cardiff. 
In the case of sailing vessels it is fairly definite that the 
rates are reduced by 30s. As an illustration, the rate for 
Rouen is 76s., inclusive of cost of war risk insurance on the 
ship, but from December Ist the rate will be 46s., exclusive 
of war risk cost, which will be borne by the French Govern. 
ment, other ports being lowered in rate on the same scale. 


Schedule Prices (Fixed for Allies). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; 
best Eastern Valleys, 36s.; seconds, Eastern Valleys, 35s. 
Bituminous coal : Best households, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seeonds, 33s. 6d.; patent fuel 
37s. (6d. extra France and Italy) ; coke, 54s. 6d.; pitwood, 
ex ship, 65s, Neutral prices (minima): Best smokeless 
large, 50s.; best seconds, 47s. 6d.; seconds, 46s.; ordinary 
large steams, 45s.; best drys, 45s.; ordinary drys, 42s. 6d.; 
best house coal (export), 50s.; good qualities, 46s.; No. 3 
Rhondda large, 46s.; No. 3 smalls, 38s.; No. 2 Rhondda 
large, 41s.; No. 2 through, 35s. 6d.; No. 2 through seconds, 
33s.; patent fuel, 45s.; and coke, 70s. 


Newport. 


The inquiry for Monmouthshire coals is very 
brisk, apart from the requirements for home consumption, 
particularly for replenishing railway stocks ; the quantity of 
coal needed for shipment is exceptionally heavy, and 
collieries are so fully stemmed that they have no free coal. 
Schedule prices (fixed for Allies) :—Steam coal: Best 
Newport Black Vein large. 37s.; Western Valleys, 36s.; 
best Eastern Valleys, 36s.; other sorts, 35s.; steam smalls, 
25s. to 27s. Bituminous coals : Best house, 40s.; seconds, 
37s. 9d.; patent fuel, 37s.; pitwood, ex ship, 65s. Neutral 
prices (minima) : Best Newport Black Vein, 45s.; Western 
Valleys, 43s. 6d.; best Eastern Valleys, 43s. 6d.; Eastern 
Valleys, other sorts, 42s.; best house coals, 50s.; seconds, 
46s.; patent fuel, 45s.; and coke, 70s, 


A much better tone prevails on the market, the 
greatly improved tonnage facilities having exercised a 
stiffening influence. Prompt supplies of coal are exceed- 
ingly difficult to pick up. Anthracite large coals are very 
busy, and machine made qualities are strong. Rubbly 
culm and duff, however, have not shown much change. 
Schedule prices (fixed for Allies) :—-Anthracite: Best 
breaking large, 37s.; second breaking large, 36s.; third 
breaking large, 34s. 6d.; Red Vein large, 34s. 6d.; machine 
made cobbles, 46s. to 49s. 6d.; French nuts, 46s. to 49s. 6d.: 
stove nuts, 46s. to 49s. 6d.; beans, 40s. to 42s.; machine 
made large peas, 27s.; rubbly culm, 18s. and 20s.; duff, 
13s. 6d. and 15s. 6d. Steam coal : Best large, 37s.; seconds, 
34s.; bunkers, 29s. and 30s. 6d.; smalls, 24s. and 26s. 
Bituminous coal : Through and through, 34s.; smalls, 31s. ; 
patent fuel, 37s. Neutral prices (minima): Best large 
anthracite, 45s.; seconds, 43s. 6d.; thirds, 41s.; Red Vein, 
38s.; machine made cobbles, French nuts, and stove nuts, 
54s. to 60s.; machine made beans, 46s. to 49s.; machine 
made peas, 45s.; rubbly culm, 26s.; breaker duff, 16s.; best 
large steams, 45s.; second quality, 41s.; best through, 
35s. 6d.; second through, 33s.; bituminous through, 41s.; 
smalls, 32s:; and patent fuel, 45s. 


_ Tin-plates. 

The market shows no change as compared with a 
week ago and is firm, all makers being fully booked up for 
several weeks. Quotations : Block tin, £289 10s. per ton 
cash, £284 10s. per ton three months ; copper, £122 per ton 
cash and for three months ; lead, Spanish, £40 10s. per ton ; 
spelter, £56 per ton. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Ricnarp Garretrr anp Sons, Limited, of Leiston, Suffolk, 
inform us that their London office, which has hitherto been 
conducted by one of the iirm’s directors, Mr. W. J. Marshall, 
is now in the charge of Mr. G. P. Mair, A.M. Inst. C.E., M.I. 
Mech.E. Mr. Marshall is taking over administrative duties 
at the Leiston Works. 

Mr. L. C. Harvey asks us to announce that he is in the near 
future opening offices in London, at which he will specialise in 
powdered fuel applications for all purposes. He requests, how- 
ever that inquiries should for the moment be addressed to him 
at The Red House, Malden, Surrey. 











Nov. 29, 1918 


THE ENGINEER 





475 
a 





MINISTRY OF MUNITIONS ORDERS. 





USE OF MINISTRY PLANT AND MACHINERY 
FOR CIVIL WORK. 


Tse Minister of Munitions announces that contractors 
in possession of plant and machinery owned by the 
Ministry of Munitions, who wish to utilise such plant and 
machinery for civil work may do so, provided they notify 
the Superintendent. Eagineer in their area within one 
week from the date upon which the plant and machinery 
was first used for purposes other than those for which 
it was provided. The utilisation of such plant and ma- 
chinery will impose no obligation upon the contractor 
to purchase, or the Ministry to sell, although should a 
sale not be effected to the contractor he will be required 
to pay a reasonable hire, which, unless an agreement 
exists to the contrary, will in no case exceed the rate 
of 20 per cent. per annum upon the cost price of the ma- 
chine, and also to release the machine when required 
to do so by the Minister. 


REMOVAL OF CERTAIN RESTRICTIONS ON NON- 
FERROUS METALS. 


On 23rd November, the Minister of Munitions gave 
notice that his Majesty's Government is prepared until 
such time as the existing Orders issued under the Defence 
of the Realm Act are withdrawn, to release without special 
priority permits stocks of non-ferrous metals, in so far 
as they are available, for general industrial purposes. 
Applications in connection with the release of such ma- 
terials should be made to the Controller of Non-Ferrous 
Materials Supply, Ministry of Munitions, Hotel Victoria, 
Northumberland-avenue, W.C. 2. 

The Government will, where necessity arises, continue 
to issue priority permits for work of special national 
importance, and firms may still issue Priority Certificates 
in cases in which the Order as to Priority of 8th March, 
1917, allows them to do so. Any orders covered by such 
permits or certificates or by existing permits or certi- 
ficates not cancelled by specific instructions of the Govern- 
ment will still be executed in accordance with the Order 
as to Priority of 8th March, 1917. 

No application need be made to the Priority Depart- 
ment of the Ministry of Munitions unless it is desired 
to raise the priority of a controct on grounds of national 
importance. Agents or brokers may be employed. 
Licences will, when necessary, be granted by the War 
Trade Department for the export of goods manufactured 
from non-ferrous metals, as freely as possible to all des- 
tinations unaffected by the blockade. 


Present Schedule of Prices. 


Copper.—Electrolytic, £137 per ton delivered buyers’ 
works ; best select, £135 per ton delivered buyers’ works. 

Brass Ingot to Government Specification, £93 per ton 
delivered buyers’ works. 

Spelter.—G.0.B., £57 per ton delivered buyers’ works ; 
refined, 99.9 per cent., £75 per ton delivered buyers’ 
works, 

Aluminium.—£200 per ton delivered buyers’ works. 

Soft Pig Lead, £40 per ton ex steamer or ex store. 

(The existing schedule in relation to manufactured 
articles in lead is abolished) 

Nickel, £195 per ton ex works or warehouse. 

Antimony, £80 per ton ex works or warehouse. 

These prices are subject to usual extras for small parcels. 


REMOVAL OF CERTAIN RESTRICTIONS RE- 
GARDING MANUFACTURE OF FORGINGS, 


STAMPINGS AND CASTINGS. ‘ 


On November 23rd the Minister of Munitions announced 
that until further notice manufacturers of forgings, stamp- 
ings and castings, in iron, steel or malleable iron, are at 
liberty to accept orders for such forgings, stampings 
and castings for priority below Class B, subject only to 
the order as to Priority dated 8th March, 1917. For this 
purpose the operation of such clauses of the Control of 
Steel Supplies Order of the 20th November, 1916 
(as amended by the Order of the 14th December, 1917), 
as prohibit the manufacture of iron, steel and malleable 
iron for orders ranking helow Class B is suspended. 


REMOVAL OF CERTAIN RESTRICTIONS RE. 
GARDING MANUFACTURE AND SALE OF IRON 
AND STEEL, WIRE AND WIRE ROPES. 


On November 23rd the Minister of Munitions gave 
notice that as from that date no permit is required from 
the Ministry of Munitions or any other Department for 
the manufacture or sale of iron and steel wire or wire 
ropes for the home trade. The Government will, where 
necessity arises, continue to issue Priority Permits for 
work of special national importance, and firms may still 
issue Priority Certificates where the Order as to Priority 
of the 8th March, 1917, allows them to do so. Any orders 
covered by such permits or certificates or by existing 
permits or certificates not cancelled by specific instruc- 
tions of the Government will still be executed in accord- 
ance with the Order as to Priority of the 8th March, 
1917. 

No applications need be made to the Priority Depart- 
ment of the Ministry of Munitions, unless it is desired 
to raise the priority of a contract on grounds of national 
importance. Colonial and foreign applications must be 
put forward in the usual way, the former to the Priority 
Department, 1, Caxton-street, Westminster, and the 
latter to the War Trade Department, 4. Central-buildings, 
Westminster, 8.W.1. 


IRON AND STEEL 


Tue Minister of Munitions reminds all buyers and sellers 
of iron and steel that the current maximum prices for 
home sales of iron and steel will remain in force until a 
further announcement is made. 


PRICES. 











BRITISH PATENT SPECIFICATIONS. 


When an é; tion ia icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 











INTERNAL COMBUSTION ENGINES. 


120,071 (14,959 of 1917). October 16th, 1917.—Uritisina 
THE VARIATIONS IN THE PRESSURE IN THE CRANK CASE, 
Thomas McClements, 15, Cuba-street, Belfast, and another. 

THE object of this invention is to utilise the variations of the 
pressure in the crank case during the operation of the engine 
to operate pumping mechanism automatically. Fig. 1 is 

a sectional elevation of part of an engine crank case with dia- 

phragm and pump fitted thereto in accordance with the inven- 

tion; showing in full lines the diaphragm under crank case 
suction, and showing in dotted lines the diaphragm under 
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Fig. 2 shows, in elevation, the crank 
ease door with pump and diaphragm fitted. In the example 
shown, a fuel feed pump is actuated by a diaphragm. A is 
the engine crank case. B is the usual door opening in the crank 
case. A diaphragm C is fitted over the opening B and in the 
door C a hole D is provided and adapted to receive the connect- 
ing branch E of a pump O having a non-return ball valve G 
controlling the port H leading to the pipe J connected with the 
engine carburetter, whilst a ball valve K controls the port M 
leading to the pipe which connects with the feed tank.—October 
16th, 1918. 


120,174 (7389 of 1918). 
Frederick Henry 
Derby, and others. 

This is an arrangement of connecting-rods for engines which 
have one or more pairs of cylinders, each pair lying in a plane 
at right angles to that of the crankshaft. One of each pair of 

cylinders has a rod A with a forked end and the other a rod F, 


crank case compression. 


May 2nd, 1918.—CoNNECTING-RODS, 
Royce, Nightingale-road, Osmaston, 





with a single end, arranged as shown in the drawings Fig. 1-3 
one within the other. A bush D is provided, rigidly attached 
to the forked ends which takes bearing on the crank pin, and 
at the same time affords a bearing for the single-ended rod. 
This bush has annular grooves C engaging with correspondiny 
projections E in the forks of the forked end.—Octuber 31st, 1918. 


AERONAUTICS. 


120,150 (80@ of 1918). January 14th, 1918 —ProPeLteR 
Braves, Charles Edward Lee, 23, Medlar-street, London, 
S.E. 5, and othors. 

This invention is for a wooden screw propeller made by 
glueing together layers parallel to the plane of rotation and per- 





pendicular to the axis of rotation of the propeller, consisting 
of strips of wood running lengthwise of the blade, alternately 


separated by layers, the grain of which runs transversely to the 
longitudinal strips. Fig. 1 shows the construction blade 
at = universally adopted. Fig. 2 is a section on A B 
of Fig. 1. Fig. 3 shows the construction which is the object 
of thisinvention. Fig. 4 is a section on C D of Fig. 3. Referring 
to Fig. J, it will be seen-that the strips or laminzg X Y forming 
the propeller blade are glued one above the other in “ staggered 
fashion.” Therefore, if a cut be made after moulding, at any 
point transversely to the length of the blade, such as is shown 
in section A B, Fig. 2, the glued surfaces of any two strips will 
make an angle of about thirty degrees to either side. In the 
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new construction the inventors glue strips or laminw of wood 
in exactly the same fashion, 7.e.,,“ red’ with the glued 
surfaces making an angle of about thirty degrees with the 
respective sides of the blade. Referring now to Fig. 4, it will 
be seen that the construction is novel, in that the grain of any 
one strip or lamina R is parallel and runs transversely across 
or at right angles to the grain of the adjacent strip or strips 
5S. It must therefore be understood that the grain of the 
transverse strips is not perpendicular or “‘ end on” to that of 
the longitulinal strips. —October 31st, 1918. 


PUMPS AND COMPRESSORS. 


120,060 (13,329 of 1917). September 17th, 1917. Cenrrirvear 
Pumps, Worthington Pump Company, Limited, Queen’s 
House, Kingsway, London, W.C.2 (a communication 
from the Worthington Pump and Machinery Corporation, 
115, Broadway, New York). 

This is a centrifugal pump in which the discharge passage 
runs tangentially from the first discharge volute in gradually 
increasing cross section, to reduce the velocity of the fluid and 
transform the velocity into pressure, end then transversely 
under the volute delivery of the second stage and upward to 
the eye of the propeller. Figs. 1-3 show the construction. 
Referring to the drawings, A PB are respectively the first and 
second stage impellers carried by shaft C, these impellers being 
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reversed so as to balance the pump. The casing is shown 
as divided on a horizontal plane into a lower section D and 
an upper section E, each carrying a portion of the partition 
F separating the impeller chambers, these sections being bolted 
together to form the casing and the lower section D carrying 
the suction and discharge passages G H with the flanged con- 
nection ends. The shaft C is mounted between the two sections 
D and E with bearings in the partition F and the casing walls. 
Delivery volute K from the first stage develops into a discharge 
ssage L leading tangentially downward and gradually en- 
larging in cross section, and continued by a@ cross M 
waael the discharge volute N of the second stage and then curving 
upward to the eye of the second impeller.— October 17th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


120,107 (16,168 of 1917). November 6th, 1917. CiurcHEs 
FOR Power Pressss, Charles Joseph Rhodes and another, 
Grove Ironworks, Wakefield. ‘ 

This is a clutch for power presses in which the cage is fur- 
nished with segmental! projections to co-operate with similar 
projections provided on one element of the clutch, springs 
being fitted between the respective segmental projections 
to actuate the cage. The springs are adjustable. The clutch 
is shown in section in Figs. 1-3. Between the crank shaft 
and fly-wheel is a cage A of rollers B, C being a bush in the 
fly-wheel D, and E excentric bearing surfaces on the crank shaft. 
Rotation of the cage in one direction has the effect of causing 
the rollers to ascend the excentric bearing surfaces upon the 
crank shaft and so wedge between said surfaces and the bearing 
surfaces of the fly-wheel, forming a clutch connection permitting 
of a driving by the fly-wheel of the crank shaft in the direction 
corresponding with that in which the axes of the rollers have 
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been displaced to engage the clutch. The cage projects at one to act as a conductor in place of the pulley so acting, the object ; driven by gearing. Round the roller is a hollow cylinder B 


extremity beyond the face of the fly-wheel, and is suitably 
secured, as,for instance, by spigots to a plate G to co-operate 
with a second plate or annular member H_ keyed or fixed to 
the crank shaft. These two plates or annular members each 
have segment-shaped projections which inter-engage, and 
which permit of a limited relative movement of the annular 
members. Springs I are incorporated between the projections. 
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The rotary element G which is secured to the cage is furnished 
with a projection and an _ obstruction operated by .a 
foot lever, is adapted to be displaced in the way of this abut- 
ment, so that as the crank shaft completes a rotation the abut- 
ment comes into contact with the obstruction, and the cage is 
restrained from rotation. The result of this is that the rollers 
are displaced from their clutching positions; the fly-wheel 
continues to rotate, and the crank shaft comes to rest, in which 
condition it remains as long as the obstruction lies in the 
path of the projection upon the rotary member of the cage.— 
October 31st, 1918. 


MEASURING AND TESTING INSTRUMENTS. 


120,115 (16,619 of 1917). November 13th, 1917.—Testrne 
Macuine?, W. and T. Avery, Limited, and another, Soho 
Foundry, Birmingham. 

This is a testing machine with a compound member interposed 
between the test piece and the indicating mechanism. The 
compound member, comprises the major unit A and the minor 
unit B, which are formed of similar materials, preferably a non- 
corrosive alloy, the area ratio of the major member A to the 
minor member BP is a constant at all periods of a test while the 
stress is below the elastic limit of the material of the members, 
and the capacity of a testing machine constructed according to 
this invention is within the elastic limit of the compound member. 
In other words, the ratio between the major member and the 
minor member does not alter after the initial adiustment which is 
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made to the zero of the stress indicating apparatus at any time 
during a test. The “‘ mechanical shunt” divides the load 
applied to the test piece into two factors, the smaller of which 
is measured by the steelyard and poise weight or other indicating 
mechanism, the major unit bearing a known relationship to the 
minor unit. For example, if the ratio of the major member to 
the minor member is as 50 to 1, then 50 parts of the load applied 
to the test piece pass through the major member and one part 
of the load applied passes through the minor member, the part 
of the load which passes through the minor member being 
measured and the graduations of the measuring device multiply- 
ing this load so that the indication obtained is that of the total 
load which has been applied to the test piece and has passed 
through the compound member.—October 31st, 1918. 


TRAMWAYS AND RAILWAYS. 


120,187 (11,779 of 1918). July 18th, 1918.—Trotiexy Heaps 
ror Erectric Traction, . Pickersgill, 202, Yews Hill-road, 
Lockwood, Huddersfield, and others. 

This is an improved trolley head with wire finding means, in 
which forks are moved up and down according to the pressure 
of the overhead conductor on the pulley by their connection 
with spring-supported journal boxes. The object is to provide 
an improved construction of the wire finding apparatus by 
dispensing with the racks and toothed segments for causing 
angular movements of the guide forks or wire finders according 
to the pressure of the conductor wire. The apparatus can be 
applied to existing pulley heads and holders. A further im- 
provement consists in slightly modifying the construction and 
replacing the roll extending between the wire finders with which 
the conductor makes contact. The inventors apply the trolley 
puiley to the wire[with a carbon block R of conducting material 


of such modified construction being to minimise the pressure of 
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the block or pulley on the conductor wire. The arrangement 
is shown in Figs 1--5 herewith.—October Ist, 1918. 


MISCELLANEOUS. 


120,105 (16,081 of 1917). November 5th, 1917.—Hypravric 
PrEssuRE INTENSIFIERS, John Fielding, Upton St. 
Leonards, Gloucestershire. 

This invention consists in an improved means for effecting 
the return stroke of the piston and ram of an intensifier wherein 
a large steam piston operates a hydraulic ram of smaller diameter. 
In the form of construction shown the steam or air cylinder A 
with its piston C is carried on a closed casing B,which constitutes 
the reservoir or clearance space for air which is initially at 
atmospheric or very low pressure. E is the hydraulic cylinder 
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which, with its ram D, may be either wholly or partially con- 
tained within the reservoir or clearance space within the casing 
B, and in such case only a single stuffing-box or packing will be 
necessary, namely, that of the hydraulic ram and cylinder. A 
single stuffing-box is shown at ¥. When the above arrange- 
ment is adopted glass or other tra rent and suitably placed 
doors G and H may be provided so that the stuffing-box may be 
observed from the outside. An electric lamp may be fixed 
within the casing to show the condition of the packing. If 
desired, means such as, for example, a screw gland and suitable 
operating gear may be provided whereby the packing may be 
tightened without letting out the air.—O-tober 31st, 1918. 


129.147 (298 of 1918). January Sth, 1918.—Farer-maxinc 
Macuines, Lennox Millar Blyth, 175, Easter-road, Leith. 
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perforated to allow the water to pass to the inside, and betwee 
the centre roller and cylinder there are smaller rollers C mounte;{ 
to revolve in fixed bearings, and which form bearings for th. 
hollow cylinder. Three or more of the small rollers adjacent to 
the portion of the perforated cylinder over which the paper 
are covered with rubber for the greater part of the length, 
and at both ends are fitted with metal sleeves, the diameter of 
which is equal to the diameter of the rubber-covered portions of 
the rollers. The remaining smaller rollers are of metal. The 
end spaces between adjacent rubber-covered rollers and th: 
intervening surfaces of the centre roller and the perforate 
cylinder are fitted with hollow blocks or packing pieces. Thes:- 
packing pieces are provided with adjusting screws, so that their 
longitudinal position relatively to the centre roller can be varie«i 
and the edges of the packing pieces are provided with a joint - 
making packing, while the inside of the packing pieces is con. 
tinuously flooded with water. Passing through the packin,; 
pieces there are tubes which may be perforated, and at their 
outer ends are ted to av pump. The centre roller 
and the perforated cylinder are positively driven in opposite 
directions, and give motion to the rollers C by frictional driving 
contact. The wire webbing with the partly drained paper pulp 
on its surface moves on to the improved vacuum roller and passe 
over the vacuum chambers in such roller where the greater part 
of the remaining water in the pulp is extracted. The paper then 
separates from the wire web and moves forward for drying and 
other processes, while the wire web passes round the roller and 
returns to the feeding end of the machine.—October 31et, 1918. 











FORTHCOMING ENGAGEMENTS. 





MONDAY, DECEMBER 2np. 


Tue Society or Enetverrs.—Apartments of Geological 
Society, Burlington House, Piccadilly, W. Paper, ‘‘ Notes on 
Railway High Capacity Wagons Wheel Axles,” by Mr. HR. 
Kelway-Bamber (illustrated by lantern slides). 5.30 p.m. 

Roya Instrrurion or Great Brirarn.—Albemarle-street, 
Piccadilly, W. 1. General monthly meeting. 5 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture. ‘‘ Physical Chemistry and its Bearing on 


TUESDAY, DECEMBER 3rp. 

Tue InpusrrtaL Reconstruction Councrt.—Hall of the 
Institute of Journalists, 2 and 4, Tudor-street, E.C. 4. Confer- 
ence on ‘The Functions of Industrial Councils.” Subject 
introduced by Mr. E. McGegan. 6 p.m. 

RoentTGEN Socrety.—King’s College Hospital, Denmark-hill, 
S.E. Visit to Radiographic and Electro-therapeutie Depart- 
ment. 7.30 p.m. 

Tue InstrruTtion or Civi. EnGiIneers.-—Great George- 
street, Westminster, S.W. 1. Discussion on Mr. Joyner’s paper, 
** The Tata Hydro-Electric Power Supply Works, Bombay,” will 
be continued. Papers p ted for di ion : “* Road Corru- 
gation,” by Mr. Ernest Leonard Leeming ; “* Investigations in 
the Structure of Road Surfaces,” by Mr. cis Wood ; ‘* Notes 
on Road Construction and Maintenance,” by Mr. Thomas 
Bowyer Bower. 5.30 p.m. 

Tae Enoreers’ Civs.—Manchester. Debate on “ Trade 
Banks,” opened by Mr. D. Drummond Fraser. 7 p.m. 

SHEFrIeELD ASSOCIATION OF METALLURGISTS AND MeETAL- 
Lurgical. CxEemists.—Assembly Room, Roya! Victoria Hotel, 
Sheffield. Paper, ‘‘ Plastic Deformation in Metals,” by Dr. W. 
Rosenhain. 7.30 p.m. 


WEDNESDAY, DECEMBER 4ra. 

Tae Insrrrvution or AvTomorire Encrnerrs.—Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Paper: ‘* Analyses 
of some Engine Tests,” by Mr. A. E. Berriman. 7.30 p.m. 

Roya Socrety or Arts.—John-street, Adelphi, W.C. 
“* Housing After the War,” by Mr. Benjamin Seebohm Rowntree. 
4.30 p.m. 

LiverPoor, Enoiveertne Sociery.—Royal Institution, 
Colquitt-street, Liverpool. Paper, “ Air Supplies to Boiler 
Rooms,” by Mr. R. W. Allen. 8 p.m. 


THURSDAY, DECEMBER 6ru. 


Tre InstrruTion oF Evectrical ENGIneers.—Institution of 
Civil Engineers, Great George-street, Westminster, 8.W. 1. 
‘* The Supply of Single-phase Power from Three-phase Systems, 
by Professor Miles Walker. 6 p.m. 


SATURDAY, DECEMBER 7rs. 


Lonpon AssoctaTION OF FoREMEN ENGINEERS.—-Cannon- 
street Hotel, London, E.C. Annual meeting. 7 p.m. 





2. 





THE INSTITUTION OF MECHANICAL ENGINEERS. 
Owrnce to the General Elections having been fixed for the day 
following that of the December meeting of this Institution, no 
meeting will be held on the 13th December. The next meeting 
of the Institution will be held on the 24th January, when a paper 
on “ Electric Welding,” by Mr. T. T. Heaton, will be presented. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Oxford-street, Wek 
REGIMENTAL ORDERS. : 
’ No. 49, by Lieut.-Col. C. B. Clay, V.D., Commanding. 
Monday, December 2nd, to Saturday, December 7th.—Drills 


as usual, 
C. Hiaarns, $ 
Captain R.E., Adjutant. 


November 30th, 1918. 








ASSFSSMENT OF AN ENGINEERING Worxks.—In the Court of 
Quarter Sessions for the County of Middlesex recently, 8. Smith 
and Sons (Motor Accessories), Limited, appealed against the 
assessment to the poor rate of their works at,Cricklewood. The 
ndents were the Assessment Committee of the parish of 
Willesden. The a 1 was in respect of a rate made in April, 
1917, and charges “7 two instalments, the assessments being 
for the first instalment gross estimated rental, £3645 ; rateable 
value, £2430; and for the second instalment gross estimated 
rental, £4720 ; and rateable value, £3147. Each of these assess - 
ments was objected to on the ground that in arriving at the 
assessment the machinery upon the premises had been rated and 
that the assessments were thereby excessive and not in accord- 
ance with the legal decisions on this questi The valuers for 
the Assessment Committee claimed that, by the decision of the 
House of Lords in the case of Kirby v. Hunslet (1905), they were 
entitled to value the arse iy  Lagy saw A as if it were rateable. 
The Court decided against the Assessment Committee and 

duced the rateable value for the first instalment of the rate 








This is a vacuum roller to be used in place of the usua! v 
box for machines for making paper in continuous lengths. The 





roller comprises a solid centre roller A carried in bearings and 


from £2430 to £1437, and for the second instalment from £3147 
to £1915.—-The Builder. 
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Chemical and Allied Industries,” by Mr. James C. Philip. 5 p.m. 
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hief Instructor of Govern- 
MENT TECHNICAL SCHOOLS yyr raged 
by the GUVELRNMENT uF CKYLUN, the 
appointment being for 3 years’ service in the first 


a 


stan 
ml uary y £150—£30— £600. Free prss 


National Foremen’s Association. 
The First Annual DELEGATE oe feat big of above 


will be held at the imperial Hotel, Russell-square, W.C. 1, on 
Saturday and Sunday, December Ith and ath, * Commencing. 
Saturday, at 2 p.m.—All communications should ey essed 


to THE SECRETARY, 81, High Holborn, W.C. 1 





The person engaged will be required to organise e) 
courses for the City and Guilds Examinations, and to trai 
telegraph and velephone instructors He must have large 
practical experience both ia electrical and mechanical engi- 
neering, and in teaching similar classes in England. 

Candidates possessing the above qualifications shoul’ 4 Ry 
at once, in writing, e! full rticulars, to the CR N 

Aausts FOR THE COLONIES, 4, Millbank, Londen, 
81 W.  & 1064 





rg 2 
[he Government of Sierra 
LEONE has for DISPOSAL 3 small 0—6—0 
Te LUCOMOTIVES, by the Hunsiet Engine 

Co., Ltd., together with : Quantity of SPARE 

PARTS; Bsuge eft. 6in. ; we ght 9 ton 

Two are stated to be in perfect marking order, and one 
yequires a g¢ neral overhaul, which could be carried out by the 
Colonial Railway Departmer t The engines are at present in 
sie ra Leone, but drawings can be seen and further particular- 
obta nes on applic tion to the Engineering Coutracts Denart- 
eit, OFFICE OF THE CROWN AG NTS sa THE 

Cc te TES. 4, Millbank, Westminster, S.W. 1. 987 @ 





PATENTS AND DESIGNS ACTS, 1907-1914, 
FLEXIBLE COUPHUINGS. 


The Proprietorsof British Letters 


Patent Ne. 17,174 of 1912 are prepared to SELL the 
YATEN? 01 to LICENSE british Manufacturers to work 
vnuer it. Jt relates to a flexib’e coupling built up of strip: 
cr bands of textile material or thin metal. 
Address, de ola Hatt npurdon, 
an atton en, 
_102 5 London, E.C. 1. 


PATENTS A: ANL D DESIGNS ACI18, 1907-1914. 
CLUTCHES. 
[ihe Proprietors of British Letters 


Patent No. 26,137 of 1912 are prepared to SELL the 
VATENT or to Li CeNSK Brilish atauutacwurers to Wor 
ae it It relates to plate c.utches, and consists of 
improved means for CeNnS the clutch and for |ubri- 
cating the rubbing surface 
Address : BOULT , WADE and TENNANT, 

111 and 112, Hat tton-garden, 

London, E.C. 1. 





( 103" 





oyal Society. — Government 
RANT FOR SCIENTIFIC INVESTIGATIONS. 
APPLIVCATILUNS for the year 19.9 must be rece d at the 
4.fices of the Royal Society not later than JANUARY 1-1 
aext, and must be made on printed forms to be obtained fro: 
te CLERK TO THE GOVERNMENT GRANT COM 
MITTEKK, Royal Society, Burlington House, London, W. nan 


(ity of Birmingham Gas De- 

Leet tag 3 NECnHELLS WORKS. 

TION OF FOREMAN FITTER. 

AN TED.” y FIRST-RATE MILLWRIG4T to bt aa 
CHARGE of the whole of the Machinery, Boilers, &c , at t 
above Works, the sent “make” of Which is 20 infliions 
cubic feet of coal gas and water gas per day. The following 

ower i¢ uwed:—Gas, steam, hydraulic and electric, D.C. 
and A.C. 

appucsnts having experience of Fiddes-Aidridge Stoking 
Machinery and Steam Turbines will be preferably considered. 

Applicatiuns, stating training, experience, age, and salary 


required, to be made to 
E. B. TOMLINSON, 
79¢ « gineer. 








(Jounty Borou ugh of West Ham. 

The Education Committees invite applications for the 
APPOINTMENT ofa PRINCIPAL of the frunicipal Techui- 
al Lostitute, Romford-rovd, Stratford, K., at a salary of £606 
ser annum, rising by two annual increments of £50 to £700. 

Particulars of duties and forms on which application must 
be made may be obtained at. my office. 

Canvassing members of Education Committee is prohibited, 
a copies of app.ication and testimonials may be sent 
to them. 

Applications must reach me not latar than 12 noon on 
Tuesday, 2ist January, 1919 

GZORGE E. HILLEARY 
Town Clerk, 
Education Department, 
, The Grove, 
Strat. a E. 15, 
28th November, 1918. 1003 


Vfetrotin Water Board. 


“— novel ENGIN ap 
ive 


e Meti r Board rece: 
APPLICATIONS y thy the ‘OFFICE “f CHIEF ENGINEER 
to the Board 

Organising experience, in addition to i ees 
ments will be a neces’ 
mate the appointment at a salary of 23500" a year. The 
sppointment will be held during the pleasure of the Board, 
and the Chief Engineer will be required to give his who'e time 
.0 the service of the Board, ano must not be directly or 
indirectly engaged in rivate practice or other paid empioy- 
nent. The Chief E will not be ired to contribute 
0 the Board's Superanpustion and Provident Fund, nor wiil 
ne be entitled toa 

Applications, which need not be accompanied by testi- 
—s must be on forms to be obtained from the Clerk of 

he Board, 2, South-place, Finsbury- gorge + London, E.C. 2, 
ind must be delivered to him at that address in sealed 
eavelopes, endorsed ‘‘ Chief Engineer,” not later than 10 o’clock 
«m. on the Ist February, 1919. Personal canvassing is strictly 

















THE 
TECHNICAL COLLEGE, 


LOUGHBOROUGH, 

£ LEICESTERSHIRE. 

; fl. SCHOFIELD, M.B.E.. B.Sc. (Hons) Lond., A.&.C.£¢. 
Lond., Assoc. M. Inst. C.K, Principal. 


MECHANICAL 
ENGINEERING, 


DEPARTMENTS OF AND 


ELECTRICAL 


COMPLETE COURSES OF TRAINING are arrarged it 
both Theory and Practice of Mechanical Engineering 


The Workshops of the College provide accommodation for 
{Q) students working at the same time. 


The equipment is cx most modern and comprehensive lines, 
21 d comprises Plant for Turning, Fitting, Milling, Grinding. 
Automatic Lathe Operating and Tool Settirg, Trol and 
Gauge Making, Foundry Work, Patternmaking, Drawing 
vttice Work, Heat Treatment, Viewing and Testing of all 
kinds, 


None but first-class work of a productive character is under- 
taken by the Students, working under the skilled supervision 
of a fully qualified Technical Staff. 


The complete Course covers a period of five years, during 
which Works Training in all the above sections will be given, 
and this will be accompanied by a full Theoretical Course of 
Instruction in the College Lecture Rooms and Laboratories. 


Intending Students should be at least sixteen years of age, 
and have had a good Public School or Secondary Education. 


The Fee is £5 5s r Term, and the NEXT TERM will 
COMMENCE on JANUARY 4th, 1919. 

Boarding accommodation is provided in Hostels attached tc 
the College, full particulars of which, together with Illustratec 
Prospectus, wili be forwarded upon application to the 
Principal. 





W. A. BROCKINGTON, 0.B.E, MA, 
991 Director.of Education. 





UNIVERSITY OF MANCHESTER 


(Faculty of Technology) 
The Manchester Municipal 


COLLEGE OF TECHNOLOGY 


APPOINTMENT OF PROFESSOR 
OF TEXTILE TECHNOLOGY 


Applications for the Ircfesscr:hip «f Textile Technology in 
the faculty of Technology of the Unive sity of Manchester, 
iuvited by the = Council and the University jointly, m y be 
reseived until 15th Jannary, 1919, the date hav ng been 
tleferred in the interests of possible ‘candidates who have been 
serving with H.M. Forces. 


Salary £800 « yer. 


Conditi 





of d form of application ma: te 
—— from the! aun ‘College of Technology, 





prohibit a and will disqualify en 
B. PILLING. 
Glerk ‘of the Board. 
2, a 
Finsbury-pavement, 
London. E.C. 2, 
23rd November, 1918. 47 


Borough of Camberwell.— Sale 


OF WATER-TUBE Na eer —_. 

e Council invite THN DKS for the PU ASK and 
REMOVAL of WATER-TUBE CIRCULATI NG BOILER at 
pte ook Public | Baths, Goose Green, East Dutwich, 8. i. 22. 
Parti and conditions to be obtained from th 
BOROUGH | ENGINEER, bse Hell, Camberwell, London, 

3.E § >. WILLIAM TAGG, 
1037 Town Clerk. 


lount peated of Halifax. 
HALIFAX bee dy Ard greening’ 


FOR SALE, Two> cue. MOLLER FEED PUMPS, 

sapabte of delivering 6000 gallons of water per — Also a 
quantity of 7in and lin. STKEL STEAM PES.—For 
particulars, apply Mr. W. M. ROGERSON, M. LEE, Borough 
Kiectrical Engineer, Halifax. 831 ¢ 











PRIZE COURT SALE. 
In Prize. 


By Order and for Account of 
THE MARSHAL OF THE ADMIRALTY. 
To be SOLD by PUBLIC TEN DER, 
Ex JEMPTLAND, lying Liverpool, 
13 CASES ASBESTOS MILLBOARD. 
To be so'd sutject to Government restrictions «s to export. 


Tenders, in envelopes, marked ‘‘ Tender: Millboard,” and 
addressed to The Admiralty Marshal, Royal Courts of J ustice. 
Loudon, W.C. 2, must be received not later than Four p.m. on 
Frieay, 13th Decembor. 1918 

Samples may be seen, and further particulars cbtained, on 
application at the offices of the Seiling Brokers, HALE and 
SON, 10, Fenchurch-avenue, London, E.C. 3. 463 1 





Sele by Tender, vm 


FIBREISED BLUE ASBESTOS. 

We are instructed to invite TENDERS for the above, lying 
at H.M. Fac.ory, Gretna, 

Tenders, which should be marked “Tender: Asb-stos.’ 
should be addressed to and be reosived not later tha ’ 
Four p.m. on Friday, 13th soomber. I 

Samples may be seen, and all eer: Cenisiilies obtained, 
at our address : 

HALE and SON, Brokers 
4621 10, Fenchurch- ~avenne, London, E.C. 3. 


Wanted, a Competent Engineer 


as ASSISTANT MANAGER of Established _— 
Tool Agency; Wo Wave Wheu requueu. stace age, ary 
and full ‘particulars of experience.—Address, P3576. “se Tie 
tngineer” Office. P376 a 


Wanted, a First-class Man to 


take entire charge of outside staff and supervise the 
erection, testing, and puting to work of High-Class Engines, 
Turbines, Rolung Miils, and lron and Steel Works Plant 
generally. Applicants must have had sound technical educa- 
tion an thorough workshop training and experience. State 
age, _— particulars of training experience, and salary re- 








anted, by a Firm of Engineers, 

Ex Meicet SALESMAN to act as REPRE- 

SENTATIVE abroad, mainly in South America. Should have 
had sonnd practical’ and theoretical enginee ing training. 

Public School man preferred; knowledge of French and 

Spanish essential, and experience of South American business 

desirab:e.— Write, stating training and experience, and when at 
liberty. 996, The Engineer Office. 996 a 


Wanted, Capable Young Engi- 


NEER with commercial experience. aust be ener- 
getic and willing to travel State age, experience and ened 
equired — Address, . 962. ‘the Engine r Office. ~- 


anted, Expert to Take Charge 


OF BRICK - MAKING MACHINERY oe 
MENT of a large Engin: ering Works, preferably one wita ex- 
verience in the manufacture and details of all classes of 
machinery for making Bricks from Clag. &c., and also complete 
Jement Plants. Good opening and pros is toa thorougbly 
yualified man.—Address, stating age, full po rticulars of exper- 
veer Offoe” &c., with copies of testimonials, to 953, So — 
er A 


W anted, First class Draughts- 


MAN with experience in Coke Oven Work, also in 

By-Product Piants.—Apply, stating age, references, and salary 

nirei, to SIMON-CARVES, Ltd., 20, Mount-street. Mau- 
chester. 1031 a 


Wanted, for an  Engineerin 

Works near Manchester, CHEMIST, preferably with 
experence iu Fuel O1s.— Address particulars and mart § re- 
quired to 893, *‘Lhe Engineer ’ Office. 




















Engineering Establishment Re- 
RE the SERVICES of MAN to SUPERVISE the 

TRAINING aud EDUCATION of 2000 YOUNG WORKERS. 

Must be Technical man, with industrial experience and teac 

ing = ‘ppl in detail to UCATION, Wa. 

Porteous ard Co., Advertising Agente, Glasgow. PSPS a 


(Gs, and Diesel Engines. — 


ANTED, an ENGINEER to take en FNTIRE 
MANAGEMENT of a WORKS ip the Northern Counties 
Pmpary | about argh ~~ and engaged in the manufacture of 
Gas and Diesel Oil Engines. Commercial knowledge a neces- 

sity. A positicn re me Board and excellent — tossuitable 
gentleman. Salary to i meng i. youre 
tions, iving fa particu rensed GAS E NGINES, 
care of Edgar and oo. Seibsiters 18 and 20, , Booth-street, 





Manchester. 


Fer Manager Wanted . to 


TAKESOLE CHARGE of SHOW-ROOM and OFF! CES 
ed by Mauufacuuriug aes Ee Fu ~ 
ati _ vee si my te were os stating © peri a 
ry and commissivn basis.—. ress, 5! experience an: 
salacy lacy required, 887 887, “ , “The 1e Engineer” Off eG a 


Mathemati cian Required to Cal- 


CULATE STRESSES, &c., in large Aero Engine ; 
drawing-ottice peepee au advantag +,¢but not esse. tial 
Write, stating e. previous experience, and salary requ uired, 
7 Ras 687, c.0. litchell’s Advertising Agency, 1, a. 


Mier Cy cle Factory Requires 


UNDER ‘ MANAGER. Must have proved 











Wanted for an Important Col 


LIERY in the North Midlauds, a MECHANICAL 
ENGINEER with good technica and. practical training. 
Must be competent to Reig? fo charge of the Erection, Super- 
vision, and Upkeep of odern Colliery Plant, including 
Heavy Winding aad aon Machinery, Mixed Tur bines. 
ac. Age 35 to 40 years preferred.— Applicat — to give 
details of training and experience, and state ry required, 
with references or copies of recent testimonials, ‘eo 696, “The 
Engineer” Office. 696 a 


\ dated for India, Assistant 
ENGINEER, with thorough Mechanicai training aud 
Workshop bxypericuce —adaress, stating experience and sal: 
required, Z. A. 163, care Deacon’s, Leadenhall-street, 
London, Ev. 3. 1067 a 


W anted for Manchester District, 
Two EX PERT:MACHINE TOOL DRAUGHTSMEN 
for Desigu Vifice. Preference given,to those having experience 
in Design and Estimating. Permanency for suita ule men. State 
age, experience aud salary required. — Address, _, The 
wngineer Office. A 


Wanted, Head Engineer, 3= 


large Manufacturing Firm in inburgh District: 
Must have factory Kepair aud U peste p Eaperiouce, aud wees 
to handling men. take full charge of 











open & fuily oe of invest light ae 
systems for large og 7 
p= Rn qeoepacte “for suitable. man. — Add: 1068, The 


is 








Engineer Office. 
Purchasing Assistant Ragueed 
Must have eth Engineering training and some 


commercial experience. Suitabie ee for partially dis- 
abled man.—Apply, statin , ealaty oad ig full Penal: 


Jars and testimonials, to cu., ca 
Rate Fixer Wanted, to Set Piece. 





neering Department, York. 

WORK PRICES on the of Cranksbafts and 
veneral Forgings.—Only app.icants haviug Spoons pode a 
similar ~ ion need a spply, aot static free < eT and sal: 





required, to CLARK E Co., Ltd, 

Lincoln.’ 960 « 

Representative Wanted, with 
cennection amongst Shi builders, Consultinz 


pry morta and Collieries on the North-: Coast, for the Fale 
iss and —- Condensing Plants on com- 

ee oo bas ia Address 
to 1029, The Engineer Office 


Regu uired . for. Controlled En 


RING Works in South veemeree# CAPABLE 
to vr? pein a in Yard, men, _—— and vans ; the 2-4 
f material at home abroad, with a good 


experience and connection, 
stating experi = 








Sa'ary £400 per year.—Address, stating Coma 678, “The 
Engineer” Uffice. 678 a 


Wanted, Highly Qualified Tech- 


NICAL MANAGER to control Inspection and Equip- 
ment in a raviury uevotes A sm a 

with fine tolerances.—Wri —- rience, aud 
salary required to Box 981, . villings. Ss, cae PW. C.2. 871 


Wanted, Manager Rolling Mill 


Plant, non-ferrous metals, experience ~ & desired 
vut not essential. wood sasary for suitable man. State fuil 
experience. All information treated confidenwally. Aadress, 
935 *- The Engineer ” Office. 935 a 


W anted, Thoroughly Esxperi- 
ENCED, PRACTICAL CREAT MANAGER for 

Engineering Works, evgeged in the manufacture of H ayer 

Machine y si shipyard Plants, &c. ee tah giving f 

culars of experience, to the DI IRE KS, HE ENKY rs BRY 

dnd Co., Ltd., Hunslet, Leeds. 1105 


Wanted, Workiig Faiginect Upedi ie 


to In»tailing and ranting Quariy Plant. Capable of 
Making own Drawings and Specificatious.—State age a 
ence and wage required, to 1050, The Engineer Office. 


Assistant Locomotive Superin- 
TENDENT WANTED, ig ya for 
railway in Uhie, age about du. Must be 
with experieuce of Locomotive Superheaters. Knontedge —— 
Spanish an advantage. Commencing salary, £500 per annum. 
Four years So ere First-class passage out and home en 
completion of contract.—Write, eae tull Ab mgs peer* = ex- 
rience, Ee copies of testimonials, L. 8., c.o. Street’s, 
, Cornhill, EC. 3. 10654 


Plast Furnace Manager Wanted 


for a modern Blast Furnace Plant in South Wales, 
making hematite 1ron.—Address, giving fuli particulars 01 
a aiso salary required, wo 907, “The en — di 
Office 























and 
know'edge of the Landon District. Would suit man accustomed 
to Railway Goods Traffic, or one whol s held — 8 
ment.— Write, stating age, experience. and salary, to C. W E., 
c.0. DIXON'S. 195, Oxford-street. W. 1. P435 a 


Shipyard Works Manager 


Ro ,U1REO for Small Yard in South of ae 
engaged in the construction of Steel Coasting Vessels 
up to 500 tons dead-weight. 
All applications will be treated in confidence. 
App ply, JAMES Fotgern, SONS and CO., iat. . 
3, L oyd’t s-avenue, E.C. 3. 1073 








S traits Settlements.—Assistant 


MANAGER REQUIRED for Garage. Able to super- 
vise overhauls aua test cars, make sales, and attend pur 
chasing and  Ge-as aon A opportuni*y for ca) ble 
man wishing-to go abroad. depends upon ability. — 
Gone full details = previous experience to 1028, The 7 


Q traits Settlements.— Motor Car 


ENGINEER REQUIRED immediately to Supervise 
Overhaui Repaiis of briuish, Continenta) ana Americ«n Cats. 
A‘go d opportunity for capable man wishing to go abroad. 
Salary depends u a abitity.—Send full details ¢f previous 
experience to 1027, eer Office. 1027 a 


Werks ae Wanted, Must 


be fully expeyienceu in Pneumatic and Electric Tools, 
small-Enugime Work: Fiue opportunity good mau. ‘Kepy, 
with full particulars, stating age. experience and salary Te- 
quired to B x 468, Judds, 97, Gresham-street, £.C.2. 10% a 


Young g Engineer, with Technical 











re REQUIRED to ASSIST in FACTORY 

RESEARCH W ORK.—Apply, stating salary and sending full 
Enginosrin and testimo’ to ROWNTREE and CO., Ltd., 
ing Dept., York. 670 a 





British Technical Representa- 
TIVE REQUIRED for the Sale of High-class Machine 
tvols in each of the foliowipg Cvuutries :—iudia, Cnina, 
paapsoew med te oy gh also for Distaicts in Great Britain. Must 
practical and have expert pea toe oy of Machine Tools.— 
ai Ply ir aban a age, experience, &c., te ASSUCIATED 
itis t TOOL MAKKRS, ‘Ltd., 34, Victoria- 
pom London, aw . 869 a 


(Jompetent Advertising Man, 

accustomed to preparing Engineering Copy and Laying- 
out Cataiogues, WANikvY At UNCE. Good pects to the 
right mau.—Address, giving fuliest particulars, Box 29, 
oe PEACOCK CU., Ltd., County ee Man- 
4 Ar. 


Coens Engineer Wanted for | | 
Nairobi, Briti — ree LAMBERTS Ltd., 
Engineers au ULLLGers, HQUIRE che SekVICES 
of 8 CONSULTING ENGINEER to ive at Nairobi and ack 
on behalf of the re pnd as Advisory Engineer to Settlers 
apon questions of Maehinery, Water Power Plants. Steam and 
as Engines, in connection with a Sisal, Flax, and 
General Agricultural Engineering Schen 
Ape, by letter, stating <3 Sxperience, to LAMBERTS 
= southwark- tony og ~ P i. ri 
fhe appointment wi ept opea for a suitable a > 
cant fending his release from the Army. Pale 4 


ontractor Requires 











Junior 


ones either directly or indirectly, will disquali quired, &c. The post offers a comfortable permanency, witb 
Fo pp rd ° Bp 74 % good pay. “and ao ts. to a thoroughly capable man.— ASSISTANT ENGINEER, experienced in setting out 
ddress, 898, ** ngineer ” Office. 898 a aud ee up. Pu 


blic Works. —otate age, wage and 
966 a 





Essex, County. Council.— Leyton 


HIGHER EDUCATION Says gt 

ENGINSERING AxyvY TRAvVE 8C 

Governors above-named School invite ¢ APPLICA- 
TIGNS for the POST of HEADMASTER. Xperience in a 
Trade &chool or a Junior Technical ‘Institute ny, esirable. 

idates must hold the of a British University in 

Engineering or Science, or its equivalent. Evening Ciasses 
conducted in the same building will be under the Heaa- 
master’s control, and he will supervise Evening Classes of the 
Junior Commercial Institutes. 

- Salary £360, rising by annual increments of £20 to £500 per 


ication, which should be returned not later 


now 
een te ot be: be obtained 

rT, may ned from Mr. J. H. 
Senneas, County Offices, Chelmsford. 9 





Vy ae: a Man Able to Intro- 


an A. NEW LINE for manufacture by a firm of 


m by arr 





Address, 
BS The Tongtneer™ Office. S31 a 


Wanted, a Young and Robust 


ENGINEER, with literary tastes, for an office in 
London. _ tubiic Schoot man preferrea.—Address, 1u firs: 
instance, 834, The Engineer Uftice. 834 4 


aoe Assistant Superintend- 


ING ENGINEER to supervise Erection of Bye- 
uct Coke Oven Installations.—KUPPEKS, 301, re 
fat Sheffield. 











» 





Kg gineer, Thorcughly Practical, 

WANTED by a Firm of M turing St 
capable of (1) Designing, making ana waimialulug an extensive 
Plant of buth Lignt and Heavy cae iy ; (2) Taking manage- 
ment of an Eugineer’s Department and staff of about 12-15 
wen, 

an obey to suitable man. ¥ oat e 

rite, stat ng age, tt experience, referen ani 

equiied, to P4 he apiacer Office. sa Paso a 


[Engineer ing Assistant Wanted 


Oil Mili and mopoet ~~~ —, Gene: x- 


ence in tn Bale eee A poe @ Mill 
Kischine essential. seheulonl Onliogs College ee a dee 








ry 
Aduress, 972, ‘hue nasheae Office, wea 








anted, First-class Jig and 
TOOL DESIGNERS. en to men of 
ability. Aliso DRKAWING-OFFICE CLERK, mage oe tah 
dist rict.—Write, stating 1 experience. and salary 
to Box 10531, c o. A. J. WILSON and Co., Ltd., 154, (hocheawell- 
road, E.C. 1 1046 + 


heer a Really First-class 


ICAL DRAUGH' ae 





“ ey 





° ee at Once, <a 


ble DRAUGHTSMAN for Mecbanical aud 
Electrical lustrument Works; permanent situation.—Apply, 
stating age, experience, and salary required, toS. G. BROWN, 
Ltd., Instrument Works, Willesden-lane, North Acton, W. 3. 





ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 
are obtainable through 


WHEATLEY KIRK, PRICE & CO, 
%, Watling-street, LONDON, E.C. 4; 
Albert-square, Manchester ; 

26, Collingwood-street, Neweastie-on-Tyne, 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &x.. 
Paess II., HL, IV., V., VIII, XCIII., © 


Index te AAvertisoments 
Paes XCIX, 





THE ENGINEER 
————o ———— 





Deg 6, 1918 











anted, by a Leading London 


Engineer! a thorough! ied get i hinery ; experiencea ; well in detail — 

SIGNER for freeal Combustion Engi ines.—Re yor and salary beairel a. Box nB, 

age Pe meee Ty and experience, and airy req “toa ay 's yy = ng Agency, Ltd., 100, | Flect-street, ekes o. 
neer Off a 


ughtsman 





Drsngh Required _ for 
tox Designers (First- 
cuss 3 “= TOOL) WANTED for 


don area. High-class 





W2n anted by Large Seed- -crushing 
is pear Ah don, a ee all-round eS 
DRAUGHTSMAN. Must have had experience in the aay 
pe ee we yt Fy eo 
. “The or Office. yj G5 a 


Wanted, Civil © ne a 
pesueent ay be fully competent to wf Ralfay ane 


ge By 








ment = Write, sal 


on ag = 
PWiling,, 5, 
siclosing “reeat ae ae Box ny — 
anted, Competent Draughts- 
MAN with a meg S or Aut bile exp 
Address, P418, The Engineer Office. P48 a 
anted, Energetic Junior 
: DRAUGHTSMAN, with snowledge of Hydraulic 
and General ain aaa’ an —, for a Liverpool Firm. a4 
experience, — ae M. 
Birchall s Advertising Oiticss, Live verpool. 


anted, Experienced Designer | 














ion ‘offered io suitable men of special ability. 

pene ey ae on ion. Liberal 

on Government 

more than 10 miles , ey need 
oe Pac Sith fu full particulars, to Box 649, 

itchell’s Advertising Agency, 1, Snow: hl, 









Drug! htsman Required for a 


iene : Combustion os Work, — mengens F from 
coquived.— pct 918, <The Emgitecr™ Oitice. 918 « 


[raughtsman Required for Large 


progressive Aircraft Maaufacturers.—Wri vi ng 
full details as p Speupamense and remunerat. +." to AE 
Stocle’s Advertising Service, Ltd., Norfolk House, Norfolk 
street, Strand, 








[wo Draug htsmen, One Mech- 





sy ‘peel gy A experienced in Steel Works 

=| [raughtsman Required, Profer- Machinery NE STRUCTURAL 
experience in Fivur f Milling M —ae ins cxperioused in gh Buildings on construc- 

Foeamatic Gouverars se als THREE J DRAUGHTS | tion —< rece ag yc bgengaes s 
Also a D ESTIMATING CLERE.Aaem com or charaon Ly 


rigid phy by aro examination, ot ae. e satisfa: 

‘ere’ Preference will be given to young soldiers disc! 

for wounds which will not seriously salomeee with their duties 
2 this line of work.—Write for interview, stating previous ex- 


ithe Enginest 


Draughtsman Required with 











General Mechanical Engineer: rience.. A’ a rience, age, maastiod or si a children, ke., to Z.8 a. TE 
cants to tt quaiications, ~ og Oy “oiee af ae Beacon’s, Leadenhall-street, 
testim Beg es —¥, and —— KS. 2 
single. —Ai yw aE, 730 a 
anted, a Head Foreman, 
[raughtsman,. — Wanted, by PAR eapable of TAKING CHARGE of modern Kagineering 
of Engi Yorkshire patios, Op in estminster. aD oO! je ex ence in fine mediun 
gy —_—. to o design a a bo eering and Fad well ane with motern 


a work, first-c 


bi ampeinate d 
Manin aareas 705, Reo — — 


methods =, god WY, Permaneat position for suitable 
+ e+ Office. 102674 





Fac 





OF HEAVY MACHINE —e, oa 
TAKE CHARGE OF DRAWING-OFFICE. State aan 
age, and salary reqnired.—Address, 957, The Eagineer Office. 
a 
Wanted, Ex Se Jig and 
TOOL DESIGN for — eee ooh omg mn the 
= ag poe ly Good 
an ven really i capable men, —Address, 
siting age, expertence: e. salary required, 760, “a Engi- 


A 








W anted, by Firm of Aeronauti- 
CAL ENGINEERS in N. Ww. London district, 

pm ence, “yn bk ary required, to Box No. 
nie 6 c.0. WH Banith and Son, 54, Fetter- Eee, EC. 4. 1038.» 


Wanted, First-class Draughts- 


4. MAN for Oil = work. Preference ug: to is 
with experience in semi-Diesel e1 mt <7 = 
State age, — and ey eae kane 

Engineer Office. 


anted for India, Ex eres 


MECHANICAL coer Boe 3 also EXPERI- 
ENCED STRECTURAL DRAUGHTSMAN.— Write, stating 
experience and salary required, Z. Z. 162, eare Deacon's, 
Leadenhall-street, Londonsk.c. 1066 4 

Tool 


Wanted for Machine 
Works, DRAUGHTSMAN with experience in modern 

Machine Tool Construction.—Apply by letter, 861, “ — 

Engineer” Office. 861 

















Wanted, Good All- are | 


wea sul acini one with po nag of Oil Mill 
or Hydraulic Machine: - 
arom and MANLOVE, ALI ALL{OTT an 

Ltd. Settinghom. 





Wanted Immediately, Ameiatent| 


DRAUGHTSMAN with Steam Engine and Boiler 


srpertance, preferably in relation to Steam Wagon anc | 
tor Design. State full iculars of age, ex; rience, and . 
— required.—Address, 860, “The Engineer” 860 a 





Wanted Immediately, Draughts- 
ee and Tools for high-class 
— 7 or ay ting experience, to 989, ae Pat Po 


Wanted, Immediately, Several | * 


Smart JONIOR DRAUGHTSMEN, preferably used 





to Steam Engine and Boiter Design ; to suitable 
applicants. State full particulars of "age, experience, and 
salary required.— Address, 1080, The Engineer Office. 10804 


i} Led, 5, Nicholue-tane, EE. 4. 





Wanted Boiler-maker Foreman 


for Big ~~ Shop, — “Ja. Must be 
good organise: age, Ge ence, wi a 
Address, 817, “* The Engineer” Office. — 817 a 


Wanted by by Large Seed-crushing 


London, good MILLWRIGHT and 
FITTER a8 ASSISTANT to WORKS’ FOREMAN. To take 
peepee repairs and erection of 
new Plant. for the right man, who must be a 
strict discipinarian ddress, —— full particulars as to 
experience and wages required, 654, “* The Engineer ” Office. 


Drxs ughtsman.— Wanted, Experi-’ 


2D DRAUGHTSMAN with knowl 
generative Coke Oven gg suitable for s cd ng 
Permanency for suitable man. App! 
treated in confidence, to eats “tally Lg yy 
age and salary required.—Address, 982, En 


Praughtsman Wanted, Experi-|° 


“4D in Biast Furnace Work.—State age, saiary, and 
experience to 1016, The Engineer Office. 1016 a 













a 





AN EXPERIENCED 


DESIGNER 


ELECTRIC “MOTORS, 
1/30 to 5 HP, 


REQUIRED BY JANUARY, 1919. 


must have experience in the design and 
winding calculation of both A. and D.C, 
Motors from 1/30 to 5 H.P., and free 
to take up duties on Jan. Ist, 1919, in 
the Western area of London. 


Those applying please state age, tech- 
nical training, practical experience, con- 
cerns worked for and capacity. 


All correspondence will be treated as 
£& | strictly confidential. 


Reply to P478, “ The Engineer” Office, 
33. Norfolk-street, Strand, W.C. pave « 

















Drazgh tsman Wanted, Experi-: 


in Electric Crane Work.—State age, and 
experience to 1015, The Engineer Office. 1045 a j 


Praughtsman Wanted, Exper- 
LENCED in Eievators aud Conveyors Permanent 
position for suitable man. State age, experience, and 
when at liberty.—Adidress, P461, Th Baglezes Ounce, P45l a 


[Praughtsman Wanted for Iron 


a oveel Works —_ the peg ey aye stating age, 
experience, and salary req to 9&4, “ The Engineer” — 


[Praughtsman Wanted for Uwn 
on SPECIAL MACHINERY. — A 

SURREY =| “had treat Co., Ltd, paeeeee * ath 

ingston-on-Thames. 


Draughtsman Wanted, in pd 
DISTRICT.—A permanent, progressive ‘0; -=4 
presents —w r & first-class all-ronnd man used to 

and Layout of Machines, Producer Gas 

ind all Pl nt tne =| with same. Must have been nace 
— and preferably had experience with Jig and Tool 


“Asien, stating age, full , Salary, and when diser- 
gaged to F444, The Engineer P44 a 


[raze ughtsman Wanted with e/a 
= TTT an and 


tomohile Design Electrical 
—— «0. J. W. ew aay oe 


Wanted for India, Experienced 


REMAN in STEEL WAGON ANUFACTOURE 
and BUILDING.—Write, stating experience and salary re- 
ca. Z. B. 164, care Deacon's, Leadenhall-street, Lenten, 


anted, for the Wood-workin 


Pot. Engineering Works, an exp< or SUPE 

INTEN DENT: thoroughly conversant with production 
nery of commlete interchangeable Ay y*y assembly. 
nog an qualifications, and salary.—Address, 971, The _—. 











hen 








anted, Foundry Foreman fo: 

small Kast Coast ory Engine Works, Cast Lron 

and Metal. Full particulars and wages required.— Address, 
841, “ The Encineer™ Office. Stl a 


Wanted, Working Foreman for 


Small Machine Shop (West of England) at present 
on Aircraft Engine work. Good salary and pros 
to ri neoey — Address, P873, * The Engineer ” Office. . Sa 


A. Firm of Engineers in the 


ant a 4.5 Shells and in possession of higb 
LICI hag Cag» TIONS for FOREMAN 
lor Adapting th 0 5 Plant for other 


r ie. to capa age, 
= ae Bagi a particulars rx experience.— 


ae “Millwright Wanted by 


ena Forgemasters in Lincoln district. 
om held a similar posi- 

















ment.—Wr.te, D 





for experienced man ha 


[)raughtsman, v with a Thorough | t-< 











Knowledge — mys ha vious ex: wit ~~ hammers and 
ees to one wie has had experience in Rice — g sbron = Rent State Ng , experience, and age. a Te 
o. ce. 
ee ye STC. CO., 49, nto, Watling treet, London, ECs r Foundry Foreman Wanted 


 meph o en tic, with sound ical and theoretical 
work in all its branches, both Malleabie 
and at a more pa og A the former. Repetition work. 

on a work wi Lm 


Draus ghtsmen. — Messrs. Gillett 


JOHNSTON 
oo fer ¥ DRAUGHTSMEK on = aatd ‘Tool 





anted, Junior Draughtsman 


for Midlands. State —— and wages 
required.—Address 974, The Engineer Of J 974 4 


W anted, Junior Mechanical 
DRAUGHTSMAN. —State age, experience, and wages 
required, to J.S. FRY and SONS, Ltd., Union-street, Bristol. 


anted, Mechanical Dra 


aa MAN for B BRICK ee. and ERAL 
- Address, “yaaa a and 


experience, to 977, The aor 
rary - Draughts- 


Wanted, Tempo 
yj » well Tate en in ae Crushing Patina and Scone 

Crushing an lants, for the Midlands.—Address, 

965, The Easinoer Ones 965 « 


Wn anted, 2 Ex erienced Struc- 
TURAL DRAUGHTSMEN for Steelworks, = 














lready 
wad genera detail week. on post-war | £0, “te Pare Pyiried i gorlar feat eons 













Praughtsmen | Required | with Meco rare neers. 


Manchester district. 
wages required, 1095, The Engineer 


[Pr2ve ghtsmen Wanted for aot 


Jigs for mass production. for progressive man. 


_ pede ine Boots a age, oo ay wand salary rest | to 


dreshetiag fall perdiulary at and 











vines, for Works in Northwest Adatonn, sta full ¢ s.| Wanted, a Resident Fitter and 
a. age, and salary required, 815, the RNER. Good-wages and and Tet employment 
54 | for asuitable man.—Apply, B.F.8. CO., Ltd., Ashtead, Surrey. 








Eginest and ee Ex- 


Cp ot ed Coucrete WANTED 
‘estminster ‘6rm of neers and 


anted at Once, Shift Engineer 


for 1400 K.W. Power Station. Experiences in E.H.T., 
A.C. and Dc. Must be sound Mechanical Engineer. Good 
tion for capable man.— Address, a ra 

Eneinesr 0 


Wanted, 2 at Steelworks on East 











Coas age, required.— for large district. No one Coast, Good Reliable TEMPLATE MAKER, used to 
995, The a — seeligeiey' ‘or 95 4 | 2 ama will bs engaged. —Appiy, stating age, | Structural Work. Must be timekeeper. Piece work 
Ce Bay eS po — averaging about 1s. 10d. per hour, inclading War Bonus — 

Exchange, quoting “ and No. 46160. state age and experience to 1014, The Engineer Office. 1014 a 


Brass Foundry Manager. — 
WANTED, MANAGER to take CUMPLETE 


T 
CHARGE ee . BRASS FOUNDRY, —_ a capacity of 20tons 
per w ly thoroughly eapabie m 'y.-—Appli- 
cations, with f full particulars as to comune, se, and salary 
required, to be forwarded to Box V147, Lee Nigheingsle, 


(Japable Draughtsman Required, 


with good knowledge of Cement vig Tage —Reply, 
stating salary soumeae Te KAYE and oo Ltd. Vettes | = 
Works, aes. 114 a 


Desig er and Draughtsman.- a 
a DESIGNER used to small Electrical W 
and o.. of electric motors. Likewise a — SUNIOR 
WA) ED. County job, good pay, ition.— 
rr os first we Te by letter, on a BROOKE and CO., 
tter-lane, E.C. 653 


[raughtsman (Assistant) wed bs 
MAcHINE TOOLS DETAILS and Installation of New 

Machinery.— Adéress, stating full Bm norman of te ees 

age, and selary required, 1071, The 1071 a 

















[raughtsman- ee, — Clever 
Young Gentleman WANTED neg eS to work 
alone under direct supervision of principal. Experience re- 
quired—Light machinery, cra RF may repetition work, pro- 
duction of small parts in quantity, press tools and jigs. Per. 
manency, — men nay prospects and most interestin; 
pend ful ,onperten me Let, and a at Perr 
og ILM “PRIN E Ltd., Ansdell-street, Ken- 
~ 


[rauchtsman Required, Experi- 


ENCED in Original Design of General and Kiectrical 
mores «2 Must have technical knowledge. London dis- 
trict. State salary and particulars.—Address, The 
Engineer Office. A 








anted, Man Accustomed to 
Sesnemes Steam Raising, both Lancashire and 
Tubular pel must be ge — and able to 
age, a, —_ 
talary a naeres. 983, ‘The soe = Office. 


Wan ated. Men for Making Band- 


ws in ie Factory, icularly ~~ Gave, 
State agen fl, ‘phe Enginecr” 0 








First-class Draughtsman — 


ESTIMATOR REQUIRED for London Firmof Heat 
ws Vi certonce, to Pel tae Bago —Address. ep tating age, as - he 


J's and Tool Ahtsman, also 


RAUGHTSMAN for May Sad Makers, ae 
Torees, Universal oe and Miller-, — Inspectors for 
m.—Address, 1048, The Engineer Off 1048 a 








A 








(Host and Works Accountant 


WANTED for a = Works engaged in one of the heav, 
Birmingham trades, Only those ee apply who have had « 
first-rate all-round experience both in Office and Works Organi 
sation (preferably in the Heavy Iron and Stee! Trade in the 
North), ane are able to lay down and establish a satisfactory 
system of departmental costs.—Apply in first instance, giving 
tee particalars of Ay experience, enclosing copies only of 


wool ng pend —— required, to GIBSUN 
snd ASHFO! Dy, Cnarteee anon ta, 59, } Wat rloo-street, 
a 











ost and Wages Clerk (Perma- 
NENT) nequiaey by Manufacturing Engineers 
—Only and modern experience 
are invited to apply me statip age, details of past ex- 
perience, salary, &c., KENN TRO) RKS, ants z. 


(Jost Clerk. —Wanted, for Liver- 


POOL DISTRICT. 

A FIRST-CLASS MAN TO ORGANISE AND TAKE 
Cusnes py had on Ap ~ . neon 
opening for a live man who is thoroughly we! 

Coating System for large works, incluaing Tee; and ‘Bene oo 
tical work. 


Address, age, full anperignse, salary, and when 
disengagea to pat The Engineer Office. P45 a 


Was anted.— A Young Englishman 
=e Lg my -~ —~s of important British 
w join the is SEEKING Age 
SPPDINTMENT, “f EAGINEERING - COMMERCIAL, 
nome or abroad; fluent ;_has had wide and eaten: 
experience —Address, P470, The ‘Engineer Office P470 » 


Wanted Position as Manager in 


a Steel hat om Nesey | ae ee -Foreman 
es who has had extensive experience ruoning of 
ona with all kind of we _ 
taf mers to cast from top, 
bricking sy for ots, any shape, and up to J eight 
Now employed at one “g the largest,and most up-to-aa! 
plants in the kingdom 














Can make drawings, out and have practical 
snowledge in the ae tof — bottoms, and al 
vast iron work ni ferences ome or at 
address, P454, 








ctive M: r Tasiaser), 
SEEKS SOLE KKSivaNTIAL Vee go of > 

po eenes yy -—~ be pemmneentiy aie ee 
een Ged J. os may Box 1002, Willing’s, 125, 1008 sd 








Commercial Traveller (39), 
edge, DESIE mY Positio aoe hry ag 

om b Nels t Excellent mferences. STOCK. 
HAM, 12, Minster-road, Bromley, Kent. P42 » 


Adverti ertiser, Trained Mechanical 


meron! neer, vide aie up yh s 
u ent, inc udin 
or Pies SEEKS 








ackine oni, } ay pA kind .f Fac 
tile Machinery and Power 
CTIVE. POSITION in London.—Address, , The 
eae Office, P44 


A Fully- qualified Electrical and 
open to ACGMPT POST as EXPORT MANAGER, o- Eo; aimtr 
pr Manutnetaring com ae cern, Highest wih yt mand oot 

—Address, P367, “‘ The 


Boller Works Management. — 
A reliable BOILER EXPERT, with neroumh pooatienl 
experience, an energetic and capable sane ypen ba 


View to. seonrl ri Bee DMINISTRATIVE APPOINT ENT. 
view <7 sect  % ris 











Js and Tool Draughtsman Re- 
pat ed for _——— Factory, London district ; pl 
ating age, Aircraft work preferred but not essentia’ 

si in, yy ho ie ed 


A Lon London Manufacturing ¥irm, 


t aot eo odit porn in 4 
Ura: out a can 
pn Hy REQUIRE 2 or 3 ert MEN witn 
= experience, on Wire Forming ©; aad Ciose Di» 
iachines.—State work previously on and wages mired tr 
te Browne’s Advertising Offices, 163, Queen Apel 


=| Milesg hts.— First - class All- 


ROUNIE sr nemapmanganer geen pam ae od AT ONCE 
, a TLL Efficient men only 
pote) —App GILLEt —y T0n TNSTON, Croydon. 8554 


="t | Storekeepe per Required, mJ Men 


with considerable and _ mph egg 4 ———— 




















Draughtsman 


ska ENSIGN la raat ‘Ltd., iit HertrardodW Wiliee 


Mechanical, 








<gew == need apply. 
depicting of rae, mire 
Pe, Trade, — = Draughtaman Targa prkulaey Of pas employment, ag, slay, be, 
— — = 





1 Makers.—Permanent Posi- 
Rn Pe for ‘<b SKILLED MEN =— wide ex- 
Work, and small accurate jigs and 
eae tor th the penne. of clock mechanism.— 
Beware rere for the mat Croyd 854 4 


Machinery a. itable se Ape. 
stating age, ret and salary yun, JOHN "Dick IN- 
SON and CO. Croxley Mills, Watford, Herts. 862 a 


as Draughtsman for Lay Out 


fe i, Se, ience on ft 
idlands.” elt Sos, agettunes. “ana 











DPraughtsman for Mechanical 
ENGINEERING, must have good all-round experience, 
near Birmingham; permanent situation. State a. experi- 
ence, training, when at liberty, salary.—Address, 1018, The 
Engineer Office. 


[raughtsman (Jig and Tool).— 


An UrENING OCCURS in a large Midland Factory for 
an experienced Po and Tool ee tHTSMAN with up-to- 
te k: of manuf: of peo — 
tig and tool a. —Address, P63, “The Engineer ” Of —~ 
P353 a 








Wanted, Competent Cost Cierk 


with experience of ENGINEERING COSTING.— 
Fee Resin a5, ng age, experience, and salary required, to FO aad 


Wanted, Fully Qualified Works 


oeimiAee gu prenniv’ 2, ie pane Tb, of peaiing up = 


con 
== ttevoted. Send mass ty Tagrg wating er 
and salary required to Box, 980, ings, 125, Str 


quired, 1019, Tee gineer -" 1019 a 


Tekin, pennies. Well 


epepaeet in Rooms 
giving full particulars and salary required, o ioi7, “The ‘Enat 


Ship ty Wanted, | 

















TIONS. ‘Only po a State - os 
ence, and ~~ uired, and forwar Copies of testimonials. Chick Cost Clerk W anted Tmme-|* 
~ DIATELY to By 3 Charge of 





Przg ghtsman Required, Experi- 


ENCE in the Design « f Paper making Machinery essen- 
tia’. Excellert opening fer a g oi nan.—Addre:s, 10.4, The 
Exgincer Uffice, 10:4 4 





Oont-Accouttkeoping es Tight 
essential. Good o; for Ti t 
‘State age, full détails (ot ex ce, "rélereDces and 


_ 
salary required.—Address, 645, “‘ The Engineer vm oe 





Gtructaral Dra D raughtemen, Agez), 


and out-door experience,—Address, ‘P436, ir agit 


a 





Address, P473, Engineer Office. 
ivil Engineer, with Many 
’ -experieuce Kailwa ——— in we A 
Ame ca, SEEKS ‘APPOINT in that country. Speaks 
_= writes Portuguese and Spanirh. — business 
gh ye tive labour.—A ees. 
The seetnagr Office. 7 


(Civil Engineer * (26) 6) Wants Post. 
—~ gt = ughtsman. Certifs, Civil 
= Mech. enoed in = ss and 

on wor Good ae ed an In aren PS, 
tnd ed nang, Pemanency prefered. 


(jommercial : “Mech. — 
ante ik i Rpeee BAL fe MAN AiR r% Repre- 
salary ission basis; business in 
duced last two years £100,000._-Address, P474, The _— 
s 


Consalting g'Engineer (Manches- 


ay J with wide ss ae Electrical experience, 

and commercial knowledge, aud 0! ising 
sbulity, “Deets ‘APPOINTMENT. at home or abroad,— 
Address, P419, as. P419 w 




















Fiectrical E En, neer.—Appoint- 
MENT agen fuuy trained 
and qualified in er tayo ofall Ptions ; —— vm 


y= nce a lity; experience home and + 


ress, 1072, The K N72 » 
| Bestel, Engineer, Shortly be be 
demobilised, 15 ‘Chief Electrical Engineer 
i ore lous ene mg ‘and Sroremn, dover engineers, 7; 
a ddress as 1476, The Bogineer ¢ . P476 


For continuation of Situation 
Advertisements see page iv. 
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NOVEMBER. 


Peace. 


At five o'clock in the morning of Novem- 
her llth the terms of an armistice were signed ; 
at eleven o’clock of the same morning the great war 
ended, for the armistice is peace in all but name. 
The country gave itself up to rejoicings which con- 
tinued through the week. The four years’ war was 
over; the four years’ world—that new world that 
had lived for war-—-was at an end; a new era had 
begun. We could not, if we would, recite here the 
terms of the armistice. It is sufficient to recall that 
by the acceptance of them Germany acknowledged 
her utter defeat. Her collapse had been foreseen. 
Bulgaria had already seceded, Turkey and Austria 
followed, and Germany, helpless against the con- 
tinued pressure on the West Front, was exposed on 
her left flank and in the rear. Some thought she 
might resist till next spring, but it cannot be said that 
the débdcle came, when it did come, unexpectedly. 
If there was any matter for surprise it was not the 
failure of Germany but the completeness of that 
failure. She was unable to refuse any of the terms 
that the Military and Naval Authorities of the Allies: 
and America imposed. She had to agree to the 
surrender of vast quantities of war material, to the 
internment in British waters of the greater part of her 
navy, and of all her submarines, and to the occupation 
by enemy troops of all her territory along the Rhine. 
By this time Allied troopsare already inGermany, and 
only last week many ships of war were taken over 
by Admiral Beatty in the North Sea. Never has an 
armistice so completely crippled an enemy. Ger- 
many is now impotent; she lies absolutely at the mercy 
of the conquerors,and such terms of peace as they 
insist on she must accept, for she has not the means to 
renew the war either on land, on the sea, or in the air. 
Moreover, she is without a head to guide her. The 
Emperior has flown, the house of Hohenzollern has 
fallen, her military autocrats are discredited, and 
there is as yet no representative democratic Govern- 
ment. Peace—the official peace—cannot be ratified 
for several months, probably not till April or May, but, 
nevertheless, a real peace has returned to this dis- 
tracted world. We have grappled for four years 
with the problems of war; we have now to grapple 
with the problems of peace. Questions of the re- 
construction of industries are now occupying the 
attention of all, It is recognised on all hands that 
the next few months must ke critical. If they can 
be tided over without serious unemployment arising, 
then there is little to be feared, for in the interval 
that elapses preparations for renewed trade’ 
can be made. Some works, with better fortune or 
more foresight than others, have already arranged 
their peace programmes, but even the most back- 
ward will scarcely lag behind the returning troops 
now that, since peace is ensured, they can take the 
necessary steps to resume their old or develop new 
occupations, 


Ministry of Munitions and Reconstruction. 


THE account which was given by Mr. Kella- 
way last week of the work of the Ministry of Muni- 
tions, in connection with the change over from war 
to peace trading, indicates that the dislocation of 
industry is likely to be less serious than was anti- 
cipated before the work was taken in hand. 

Some of the factories which were engaged on 
Government contracts until the termination of hos- 
tilities have already applied their activities to peace 
production. Some of the aeroplane firms are now 
engaged in the manufacture of furniture, toys, motor 
accessories, and capstan lathes; a firm which was 
making guns is building locomotives ; a factory which 
was producing fuses is supplying electrical fittings. 
Munition firms at Leicester, Nottingham and Lough- 
borough have undertaken the manufacture of hosiery 
needles, which was a pre-war German monopoly. 
This list might easily be extended. Steps are at 
the same time being taken to ensure that supplies 
of the raw materials of the engineering industries 
from Empire sources, which in past years were in 
some cases allowed to be exported into Germany, 
from whom British manufacturers afterwards ac- 
quired the manufactured product, are to be reserved 
for our own use. Mr. Kellaway’s survey dealt with 
what has been done to render us independent of enem> 
sources of supply for tungsten, ferro-chrome, spelter, 
mica, potash, and other raw materials. Some in- 
teresting statistics were given of the advance which 
has been made by British manufacturers in the pro- 
duction of machine tools. The pre-war output was 


‘valued at £4,000,000 per annum, while for the year 








1917 the output, based upon pre-war prices, was 
valued at £6,500,000. Reference was also made to 
the organisation of a British industry for the supply 
of magnetos and ignition plugs, and to what has been 
done in increasing our output of optical glass and of 
scientific instruments. Among the greatest advances 
made, which should have a material effect on peace 
production, are the improvement in the machinery 
equipment of engineering works, the greater accuracy 
of the work done, and the generally increased effi- 
ciency of the whole industrial machine. Progress 
has been most marked too in the sweeping away 
of the old prejudice against the application of science 
to industry, and there is a greater disposition than 
ever before to attach that importance to research 
work which in the past has been too often denied. 
Apart from purely technical problems, it is satis- 
factory to learn that the military authorities are 
cordially co-operating in the release of pivotal men, 
to reinforce labour in those foundation industries 
which must be put in active operation before other 
branches can be set to work. 


Aeronautics. 


Up to the very last day of hostilities aerial 
fighting continued bitterly on the Western front. 
The air forces of the Allies played a most important 
part in hastening and disorganising the enemy’s 
retreat during the first ten days of the month. On 
the British front alone some seventy-eight German 
aeroplanes were destroyed in air fighting, and about 
thirty driven down out of control. The British losses 
during the same period amounted to sixty-one 
machines missing. The Independent Air Force 
also continued its work right up to the last moment, 
and was actually engaged in or returning from a 
raid on German towns at the moment when the 
armistice was being signed. It is creditably re- 
ported that had hostilities continued but a day or 
so longer Berlin itself would have been bombed by 
British pilots. The machines used would probably 
have been the large Handley-Page biplanes, of which 
one carrying no fewer than forty passengers was 
flown over London a few days after the armistice 
was signed. As this machine has a petrol capacity 
sufficient for a ten-hours’ flight at eightymiles an hour, 
it is clear that while Nancy, the headquarters of the 
Independent Air Force would not have been suitable 
as a base for the attack, there were many points 
southwards of Germany from which the raid might 
have been carried out. Turning to the armistice 
conditions, it is to be noticed that in the case of those 
imposed on Austria-Hungary, while all naval air- 
craft were to be concentrated and immobilised in 
Austro-Hungarian bases to be designated by the 
Allies, the position of military aircraft was not 
definitely specified. In the case of Germany, however, 
besides the concentration and immobilisation of all 
naval aircraft in German bases, the enemy wasrequired 
to hand over on the Western front. two thousand 
aeroplanes of the fighting and bombing type. 


Naval Events. 


THE last few days of hostilities witnessed 
several losses on the part of the British Navy of 
the type which we had come, more or,less, to expect 
as the cost of our vigilance at sea. On the 4th and 
5th respectively, a British patrol vessel and an auxi- 
liary were sunk as the result of collisions, with the 
loss of one life. On the morning of the 9th, the 
battleship Britannia was torpedoed at the Western 
entrance to the Straits of Gibraltar and sank. 3} 
hours later. Of her complement 712 were saved and 
forty lost. The Britannia, a vessel of the ‘‘ King 
Edward”’ class, was completed at Portsmouth in 1906, 
and carried four 12in., four 9 2in. and ten 6in. guns. 
On the 10th, the paddle steamer Ascot, employed as a 
minesweeper, was torpedoed and sunk off the North- 
East Coast of England. All hands, numbering 
fifty-three, lost their lives. After the signature of the 
armistice, the Admiralty announced officially what 
had been generally known from almost the date of its 
occurrence, namely, that the British Dreadnought 


Audacious had been sunk as a result of striking a |, 


mine off the coast of Ireland in November, 1914. 
A similar announcement issued about the same time 
stated that the Cunarder liner Campania had re- 
cently been sunk in the Firth of Forth as a result of 
a collision during foggy weather. This well-known 
vessel had seen much war service as a seaplane carrier. 


Explosives Trade Combine. 


THE amalgamation of interests between 
manufacturers of explosives which has been under 
discussion during the past year has now been effected, 





anew company, having the title Explosives Trades, 
Limited, having been formed with a capital of 
£18,000,000. No fewer than twenty-nine companies, 
including Nobel’s Explosives Company, Kynoch, 
Limited, Bickford, Smith and Co., Limited, Eley 
Bros., Curtis and Harvey, Birmingham Metal and 
Munitions Company, King’s Norton Metal Company, 
National Explosives Company, Schultze Gunpowder 
Company, Cotton Powder Company, British Explo- 
sives Company, Roburite and Ammonal, Limited, 
and the New Explosives Company, are in the com- 
bine. The shares of the new company are to be issued 
fully paid in exchange for the shares of the con- 
stituent companies on a basis of conversion values at 
December 31st, 1915, which has now been worked out, 
the goodwill consideration being based on pre-war 
earnings. The companies comprising the amalgama- 
tion will receive 50 per cent. of the value assigned to 
their undertaking in 6 per cent. preference shares of 
the new company, 50 per cent., as well as the value 
of goodwill, in ordinary shares, while 20 per cent. of 
the cost of the plant and buildings erected for war 
purposes will be given in deferred shares, and as 
regards the growth of assets between December 31st, 
1915, the date to which the valuation was made, and 
3lst December, 1916, the conversion value of these 
additional assets is to be satisfied in part by preference 
and ordinary shares, and in part by deferred shares 
of the new company. Adjustments have been made 
in respect of dividends paid on ordinary capital for 
the years 1917 and 1918. The scheme is one that, 
in the opinion of its framers, ensures equality of 
treatment to all manufacturing interests. The 
decision to form this combine is based on the belief 
that the closer co-operation which will thus be 
brought about is necessary to enable the explosives 
and allied trades to deal effectively with post-war 
problems, and to effect essential improvements in 
working conditions and economies in manufacture and 
distribution. Foreign manufacturers of explosives 
have already formed themselves into powerful com- 
binations, and it is felt that British interests must be 
similarly consolidated if they are to maintain their 
position in the future. 


Transport Reform. 


Ir has been clear for some time past that the 
co-ordination of transport facilities, the advantages 
of which have been demonstrated during the war 
period, must be placed on a permanent, basis to meet 
the needs of peace trading, and the report of the 
Select Committee of Transport which has been issued 
during the past month indicates on broad lines the 
steps which should be taken to bring a unified system 
into existence. The report is important, partly by 
reason of the wide terms of reference, which covered 
the whole field of internal transport, and partly be- 
cause the recommendations made are likely to receive 
the approval of all those who have made a study of 
the subjects which have been investigated. In the 
case of the railways the Committee believes that the 
unification of management which has been in force 
during the war period should be extended to cover 
unficatiion of ownership, either by nationalisation 
or bya system of State ownership and commercial 
management or by the amalgamation of the existing 
company interests. A point is made of the fact that 
members of the Railway Executive Committee have 
expressed the opinion that complete unification would 
make it possible to give the public better service and 
facilities at less cost to the railway system. In 
connection with the inland waterways, which, like the 
railways have been operated as a single system through 
the Railway Executive or the Canal Control Committee, 
the opinion is expressed that a policy of amalgamation 
would be advantageous. It is pointed out. that the 
proposals for the improvement of the canal system 
which were made by the Royal Commission‘on Canals 
had the prime defect that they involved the expen- 
diture of £38,000,000 for the improvement of pro- 
perty valued at £6,000,000 ; but an alternative scheme 
is put forward as the result of an estimate given by 
Sir Maurice Fitzmaurice, Chairman of the Canal 
Control Committee. It is believed that for the expen- 
diture of £3,000,000 it would be possible to put the 
existing canals into a state of repair so as to enable 
them to deal more efficiently and economically with 
the same class of boats which use them at the present 
time. In regard to the dock and harbour system no 
detailed inquiry has been made into the state and 
local condition of the harbours and docks of Great 
Britain, but. the Irish Sub-committee has formed the 
view that in a number of cases valuable improvements ," 
could be carried out at some of the Irish harbours at 
comparatively small expense. This Sub-committee 
also recommends the creation of a Government 
Harbour Department, to which would be entrusted 
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all duties connected with Irish harbours. The road 
transport problem has also been investigated, and the 
chief recommendation made is that the Government 
should endeavour to reap for the community some of 
the fruits of the educational work of the Road Trans- 
port Committee by promoting voluntary co-operation 
between owners and users of road transport 


Cross-Channel Train Ferries. 


ALTHOUGH it has been known for some time 
past that train ferries for goods transport have been 
in operation between South Coast and French ports, 
no detailed information on the subject was available 
until efter the signing of the armistice. These ferries, 
which have been established on the initiative of the 
Inland Waterways and Docks Department, run be- 
tween Southampton and Dieppe and between the new 
port of Richborough, on Pegwell Bay, and Calais and 
Dunkirk. It was necessary to carry out a good deal 
of constructional work at Richborough, including the 
building of a wharf about a mile in length, and the lay- 
ing of railway tracks to connect with the South-Eastern 
and Chatham system, as well as to make a diversion 
of the river Stour and to undertake dredging opera- 
tions. The vessels employed for the servicet, were 
built at the Armstrong and Fairfield yards. They 
have a displacement of 3654 tons, are 363ft. 6in. 
long, of 61ft. 6in. beam, and have a draught in the 
loaded condition of 9ft. forward and 10ft. aft. There 
are four railway tracks on the ferry steamers, and the 
capacity is 50 ordinary 10-ton wagons. At South- 
ampton the main work consisted in the building of a 
short length of pier to provide berthage for the ferry 
steamers. Neither at the English ports nor at those 
on the French coast were any special difficulties 
encountered in connection with the range of tide, 
the termini in each case having been placed on sites 
which obviated the construction of any important 
shore works. Experience has shown that the con- 
nection between the shore tracks and those on the 
steamers could always be easily made, and a period of 
about thirty minutes has usually sufficed for the un- 
loading and loading operations. The average load 
earried by the ferry steamers is about 900 tons, and 
down to a recent date the Richborough ferry had 
transported, mainly in exports, nearly 250,000 dead- 
weight tons, and had also carried over 6000 railway 
trucks, 150 locomotives, as well as tanks and heavy 
guns. An important barge traftic has also been 
handled at Richborough, where facilities have been 
provided for barge construction as well as repair work. 


Port of London Works. 


Mvcu interest was aroused by the announce- 
ment during the past month that the Government 
had given special facilities to the Port of London 
Authority for the completion of the Royal Albert 
Dock Extension (South), which it is hoped will be 
available for shipping next summer. The new 
dock will make an important addition to the accommo- 
dation for large ships trading to the Port of London. 
Witha water area of 65 acres and a depth of 38ft. 
all over, the dock will provide fifteen large ship 
berths. The entrance lock is 800ft. long, 100ft. 
wide, and has a depth of 45ft. below Trinity high 
water mark. It is capable of being extended to a 
length of 910ft. by means of a floating caisson. 
Access to the dock will also be provided by means 
of a communication passage 100ft. in width, which 
is being constructed between it and the existing 
Royal Albert Dock. The scheme includes a large 
dry dock, 750ft. long, 100ft. wide, and 35ft. deep 
on the blocks, and the graving dock, like the entrance 
ock, has been constructed on a site where an extension 
can be made if desired. The whole of the work is 
in a very advanced stage, the excavation and dock 
construction having been practically finished, and 
the principal task which now remains to be carried 
out is the completion of the entrance lock, and the 
placing in position of the gates, for which contracts 
have been placed with Sir William Arrol and Co. 
It is intended to divide the lock into two sections, 
one of 5524ft., and the other of 250ft. Work is 
already in progress on the construction of the floating 
caisson for the dry docks. Some important road 
diversions have had to be undertaken, and in connec- 
tion with this work it will be necessary to provide a 
bascule bridge over the entrance lock, and a swing 
bridge for both road and rail transport over the 
communication passage with the Albert Dock. 
Contracts have been placed for both these bridges. 
A new road to give improved access to the Albert 
Docks as well as to Silvertown and North Woolwich 
is to be constructed from a point near Canning Town 
Station. The dock works are being completed by 


direct administration, the old contracts having been 
terminated by mutual consent 
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LABOUR ADMINISTRATION. 
A Series of Articles based on Actual Factory Practice and 
Experience. 
By EDWARD T. ELBOURNE. 
No. XI.* 
WAGES OFFICE (Continued). 

As explained in Article No. VILLI, on ‘‘ Methods of 
Remuneration,” all employees at the works in ques- 
tion not on piecework, are paid an Output Efficiency 
Bonus calculated on the results of their respective 
departments. The bonus is computed as a definite 
sum per shift worked, irrespective of whether day 
shift or night shift. The bonus paid to skilled mech- 
anics is twice that paid to unskilled workers. Appren- 
tices are paid skilled mechanics bonus pro rata to 
their time rate of pay. Blacksmiths’ strikers are 
considered skilled to the extent of receiving two-thirds 
the bonus rate of the blacksmiths. When time-workers 
are late in their arrival at work, they suffer a loss of 
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(Printed on back and flap of envelope). 
Fig. 30 


bonus—if lateness is due to train delay or weather 
difficulties, bonus is paid pro raia to the nearest 
twentieth, but otherwise, lateness involving absence 
from duty up to either breakfast time or supper time, 
according to shift, entails the loss of half a shift’s 
bonus. 

The practice has been adopted of requiring a 
Timeworker’s Work Card —Fig. 23-—for each shift for 
which output efficiency bonus is claimed. This 
routine has been essential to avoid risk of confusion 
and mistakes through sudden changes from piecework 
to daywork, or vice versa, and during war conditions 
has been a very useful incentive to timeworkers to 
supply the requisite information without fail. 

The calculations in respect to the rate of output 

















Deo. 6, 1918 





for which payment is to be made from the Wages 
Allocation Sheets which give the fortnight’s work for 
each employee. This number is entered on the Wages 
Sheet and there extended at the respective depart. 
mental bonus rates. 

In an earlier article —-No. IV.—dealing with the 
War Savings Scheme at these Works, illustration was 
given in Fig. 6 of a Wages War Savings Sheet, on 
which the payments due in respect to both piecework 
extra pay and output efficiency bonus are entered. 
It will be obvious that the complete Wages Steet 
must contain also the time wages due, with par- 
ticulars of National Insurances deductions and 
subscriptions to works funds. 

The wages sheets being duly completed, there 
comes the question of the routine for the actual 
payment to the workers. The works’ regulations on 
this matter may, therefore, be cited as follows :— 


Works Regulations. 
No. ll. PAYMENT OF WAGES. 


Day Shift Wages are made up to Wednesday evening, and 
Night Shift Wages to Wednesday morning, 7.e., the finish of 
Tuesday's Night Shift. 

Day Shift Wages are paid on Fridays at 5.55 p.m. 

Nigh Shift Wages are paid on Saturdays, at 6.10 a.m. 

The works bells will ring five minutes beforehand, and again 
at the times above stated. 

Employees must clock ‘* OU'L ” before drawing their pay, and 
anyone failing to do so will be held to have broken the Works 
Regulations, and be liable to penalty accordingly. Disregard of 
this instruction has been responsible for frequent omissions to 
clock the card at all, with consequent loss of pay. 

The completed Time Card is re-issued as a Pay Card on 
Fridays to employees working that day. 

The Pay Card has to be given up in exchange for the Pay 
Envelope, and each employee at the same time has to show his or 
her Works Admission Card. 

The amount of cash in each Pay Envelope is marked outside and 
any difference in the cash actually received must be reported 
at the time to the Pay Clerk in attendance at each Pay 
Station. No complaints can be entertained afterwards. 

The Pay Stations are open for 25 minutes. 

Monies not claimed at the regular time will be paid out at the 
Pay Stations from 12.32 to 1 p.m. Saturdays, or from 6.2 to 6.30 
p-m. Mondays, and not at other times. 

Pay queries must be lodged at the Time Office between 6 p.m. 
Fridays and 1.30 p.m. Mondays, not later, and written replies will 
be found in the Time Card Racks. Applications for back pay 
must also be made at these times. Pay adjustments, when 
found necessary, are made on Mondays. 

Employees unable to claim their pay in person may send a 
letter accompanied by their Works Admission Card authorising 
some other person to draw the money. No money will be paid 
over to a third party, whether a relative or not, without written 
authority to do so. 

Money will be sent by post, when requested. If request is 
made by personal call at Tume Office or Gate House, particular- 
will be taken down and applicant asked to produce Work 
Admission Card and give a confirming signature as to address, if 
pay cannot be made at the time. 

hen any money has a unclaimed for a fortnight 
the name and check number will be posted at the Main Notice 
Board for seven days. Monies not claimed within three months 
will be handed over to the Works Co-ordination Aid Committee 
for donation to approved causes. 

Employees are strictly forbidden to enter into any private 
arrangement with their Foremen, Charge Hands or fellow work- 
men regarding pay. 


Amongst the arrangements made for payment of 
wages, reference may be made to the series of Pay 
Stations provided, as indicated diagrammatically in 
Fig. 16. Each Station is rather larger than a sentry 
box and the queues of men are regulated by barriers 
which are set at an angle with the pay stations, to 
correspond with the direction in which the men 
approach. 

Arising out of war conditions, cach enuployee has 
to carry a Works Admission Card which is issued at 
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efficiency bonus are made fortnightly, and the bonus 
found to be due is paid the week following. This 
fortnightly period co-incides with that adopted for 
wages allocation or costing purposes, and it is 
therefore, convenient to derive the number of shifts 





* No. X. appeared November 29th. 


the time of engagement. The production of this 
identification card is made an essential condition of 
payment of wages. The clerk placed outside each 
pay station scrutinises the Works Admission Card as 
he collects the pay card. 

With the advent of paper money, the use of pay 
envelopes—Fig. 30—rather than pay tins became 
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inevitable. The particulars given-on the envelopes 
ave as little as is found to be sufficient, bearing in 
mind that each worker learns from the completed 
time card—re-issued as a pay card—the number 
of hours for which payment is being made. The time 
wages in respect to those hours is not filled in on the 
time card, partly to save clerical work and partly 
to keep time rates from needless publicity, though 
it is not pretended that these may not be voluntarily 
made public by the workers themselves. The 
pieceworkers, as explained in the previous article, get 


UNCLAIMED WAGES CARD. 


during which time the packets will have been taken 
at two week-ends to the pay stations. During this 
period any wages paid out must be signed for by the 
recipient in the column provided on the Unclaimed 
Wages Report. After this period has elapsed any 
remaining packets are handed over to the Petty 
Yashier, who gives a clearing signature against the 
items on the Unclaimed Wages Report. An Un- 
claimed Wages Card (Fig. 32) is prepared for each 
packet handed over. These cards are filed under 
check numbers until claimed, and then filed under 
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information of their piecework earnings on a slip 
enclosed in the Pay Envelope. 

As to the output efficiency bonus, application has 
been recently received through the Works’ Co-ordina- 


tion Committee, for the bonus rate per shift to be | 
indicated on the Pay envelope as well as the number of | 


shifts. This will be done in future. 
Deductions in respect to Netionel Insurance are 


too well understood by the workers to need any | 
notification week by week, and the same remark | 


applies to the weekly subscriptions to the Works’ 
Co-ordination Aid Fund—-see Article IIT. The cash 


| names for reference in the event of belated duplicate 
| claims. 

A corresponding list of the names of employees 
for whom unclaimed wages is held are posted weekly 
on the Works Notice Board, and this almost obviates 
any monies lying permanently unclaimed. Any 
| wages not claimed within three months are paid over 
| to the Works Co-ordination Fund for distribution to 
approved causes. : 

The cash in the wages packets when received by the 
Petty Cashier is taken out and paid in bulk into the 
} 





totals on the Pay envelopes are carefully agreed with | 


the Wages Sheet items. In making up the wages for 
payment the routine is briefly as follows :— 


1. Cash analysis made for each wages sheet. 
2. Separate cheques drawn for each making up section. 
3. The cash as received from the bank checked in bulk 


and then apportioned in suitable divided trays to 
correspond with the requirements of each wages sheet. 
The cash as a whole is thus doubly checked before 
making up into the pay envelopes ix commenced. 

The clerks acting as pay clerks work in couples. One 
makes up according to the pay envelopes and passes 
the cash with the respective envelope to the second pay 
clerk, who checks its accuracy and places same in the 
envelope. The envelopes are not sealed down until 
the total pay is completely made up and accuracy 
confirmed by the cash working out exactly as arranged. 
The two clerks deal with two pays i.e.. paysfor two pay 
stations, and when one has been made up they change 
roles so that each clerk checks the pay that he remains 
responsible for until it has been disbursed to the 
employees concerned. . 


For each pay made up, the pay clerk is credited with 
one shilling bonus, which is accumulated and distri- 
buted every six months. In the event of an error 
being made, the pay bonus of the pay clerk responsible 
for the pay on which the error occurred bas to bear 
half the shortage, and the other half is met by a 
general deduction from the pay bonus of all the pay 
clerks when the share out is made. This gives a 
stimulus to carefulness and amounts to an insurance 
against mistakes so far as the firm is concerned. 
The pay bonus has so far always more than covered 
any shortage. 

The pay cards as taken up at the pay station are 
duly cancelled by marking with indelible crayon, 
and each pay clerk on his return to the office has to 
furnish to his chief pay cards to correspond with the 
number of pay envelopes handed out. The cancelled 
pay card constitutes evidence of payment by this 
process of confirmation by a third party. Any 
unclaimed wages are listed by the pay clerk on an 
Unclaimed Wages Report (Fig. 31). The packets 
are duly checked back and signed for by the Chief 
Wages Clerk. 

A Pay Station Report for each shift is made up 
each week under the following heads :- 


1. Pay Station No. 
2. Depts. paid. 
3. Pay Clerk. 
4. Number of Pay Envelopes. 
a. ‘Taken to pay Station. 
b. Paid out at Pay Station. 
ec. Returned to Wages Office. 
5. Cancelled Pay Cards checked and agreed with 4b. 
6. Remarks as to any difficulty or incidents. 
7. Signature of Pay Clerk. 


The report is useful in keeping the pay arrange- 
ments equalised as to the number paid at each pay 
station, and under the methods already described 
the speed at which pay can be made is from twenty 
to thirty employees per minute. 

The pay stations are kept open for twenty-five 
minutes and no further pay is made until the next 
day, Saturday, or on the Monday, when pay stations 
are again opened to pay out wages previously un- 
claimed. The Chief Wages Clerk remains responsible 
for the unclaimed Wages Packets for ten days, 
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inside the respective Unemployment Book. A 
small adhesive label bearing the check number is 
put on the unemployment books to facilitate reference, 
and the documents are filed in suitable shallow 
deed boxes with guide cards for each block of check 
numbers. When a set of documents is abstracted, 
or not yet received from the employee, a dummy 
card is put in the respective place. 

Before the cards are stamped each week they are 
checked over from the Wages Sheets as to those which 
require stamping to the full value, and the other 
cards are put on one side. The number of insurance 
stamps issued for this purpose are given out to the 
clerk concerned in strict accordance with the analysis 
of the Wages Sheets. Scrutiny is also made of the 
cards from time to time to ensure that no mistakes 
have been made. 

When employees are started, record is made on 
the Employment Form (Fig. 5, Article III.), of the 
reference number of their Insurance Cards as received 
for custody by the firm, and when they leave record 
is made on their Discharge Notes (Fig. 33) of the 
dates to which the respective cards are stamped, 
and a confirming signature is required from the em- 
ployee on receiving book and card. 

For the purpose of claiming rebate on Unemploy- 
ment Insurance payment when the required mini- 
mum number of stamps for any insurance year has 
been reached, an individual record is kept of the 
stamps affixed and their value. The operation is 
simple and consists of ticking off week by week from 
the Wages Sheet. The form of the record is such 
as to lend itself to a record of earnings for income tax 
and accident compensation, though for convenience of 
working, separate record sheets are used, called re- 
spectively Individual Insurance Record and Individual 
Earnings Record. Thelines of eachsheet are numbered 
for the weeks of the year, so that dating is unnecessary 
except on the key sheet. Each set of records is 
kept in loose leaf binders. 

The Individual Earnings Record Sheet is also 
utilised for recording time rates and noting changes 
therein. From this record the rates used each 
week on the Wages Sheets are checked—the rates 
being first entered by copying from the preceding 
week’s Wages Sheets. 
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cash disbursements and receipts obtained on Petty 
Cash Vouchers, or if sent by post a Wages Remittance 
Note is used. 

With regard to National Insurance, it is not neces- 
sary to go into any description of the main, principles. 
A word may be said regarding the custody of the 
Insurance Cards. As both unemployment and health 
cards are uniform in size and the former are in book 








form, it is convenient to place the Health Card 


Health Cards run for six months and Unemploy- 
ment Books for twelve months. The completed 
Unemployment Books are exchanged for new books 
through the local Employment Exchange. The 
completed Health Cards are returned tothe employees, 
who have to get the new cards from their Approved 
Society. The routine for passing out the completed 
health card is to put a receipt card in each man’s 
time card rack, and this card, when signed, can be ex- 
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changed for the completed health card at the Works 
Record Office. The Works Regulation dealing with 
insurance cards is as follows :— 


Works Regulations. 
No. 6, INSURANCE CARDS. 


Tnsurance Cards will be held in the Wages Office and culy 
stamped each week. 

Employees failing to hand in their new period cards, either 
health or unemployment, at the proper time, will (after warning) 
be liable to have their pay held up until this has been done. 

Inquiries as to Insurance Cards must be made at the Works 
Record Office. 


to the pro- 
As 


Reference was made in Article I. 
cedure incidental to employees being discharged. 


ADVICE OF DISCHARGE. 
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by Time Office and Works Record Office. On com- 
pletion of the transaction the envelopes go back to 
the Wages Office for filing away under the name of 
the employee, whereas,while the employee is working 
the envelopes are filed under Check Nos. 

The office routine pertaining to discharges is 
sufficiently indicated by the wording on the Discharge 
Note—but it may be of interest to supplement the 
reference to Tool Books by citing the following Works 
regulations. 


Works Regulations. 
No. !7.. TOOLS AND GAUGES. 





Any employee whose work necessitates the loan of tools or 
gaugesttom the Tool Stores must be the holder of a tool hook. 
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To Works Progress Office. 


: Name 
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indicated by their wording. In the case of the thirg 
coupon the Discharge Notification to the local Km. 
ployment Exchange, this is a continuation and 
development of Leaving Certificate practice, and while 
apparently the Employment Exchanges do not con. 
sider themselves at liberty to approach a worker who ig 
leaving his or her employment the information enabling 
them to do so is easily furnished, and the day may come 
when they will have more freedom of action in notify. 
ing unemployed workers of vacancies. In any case 
it is only a natural corollary.of taking on all labour 
through the Employment Exchange. Up till recently 
the ground of discharge was noted on these Discharge 
Notifications, but this course has been discontinued aiid 
the Exchange is only informed on that point when a 
worker leaves of his or her own accord, so that it 


: DISCHARGE NOTIFICATION To 
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Time Allocation recorded 


Agreed with Time Card 


Register adjusted 
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far as possible discharges are initiated through the 
medium of the Labour Notification Form—Fig. 1— 
which goes in the first instance to the Works Investiga- 
tion Officer, whose office adjoins the Works Record 
or Employment Office. The Works Record Office 
usually, therefdre, prepare the Discharge Note—Fig. 33 
—butin the ease.of summary dismissal the foreman may 
make out the‘form. In every instance the foreman is 
required to fill in particulars of ability and conduct 
and give a confirming signature, so that there shall 
be no mistake as to what action is being taken. 

Each man on leaving, or under notice to leave, is 
interviewed by the Works Investigation Officer— 
if possible, before the Discharge Note goes to the 
Works Superintendent for approval. The Works 
Investigation Officer makes notes on the Discharge 
Note of timekeeping record and length of service— 


. : T.O. Register adjusted 
: Time Cards withdrawn 


: Attendance Chart withdrawn 
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Fig 24 


These tool books are issued in special cloth cases, for which a 
charge of One shilling will be made if book and case are not 
returned when leaving or when requested. 

Employees losing peele or gauges, or breaking same without 
cause, are liabie to have the cost of same deducted from 
extra pay or bonus 

Neglect to return tools or gauges on loan to the Tool Stores 
when no longer required for use, or when requested, will be dealt 
with as misconduct, justifying instant dismissal without notice. 

On leaving the firm’s employ, each employee must refer to the 
Tool Stores and obtain a clearance in his or her tool book, which 
is to be handed in at the Time Office. Failure to obtain a full 
clearance will involve the- holding up and possible forfeiture of 
extra pay or bonus otherwise due. 


When employees desire to leave of their own accord 
they are required to fill in an Application for Discharge 
in the presence of the Works Investigation Officer, and 
the practice has been, even in the days of Leaving 
Certificates, to release the man or woman at once, if 





desired, except in extremely rare cases. 


may presume with fair certainty that its help will 
not be required in these cases. 








THE SALVAGE OF THE ST. PAUL. 


THE refloating of H.M. cruiser Gladiator ten 
years ago stood out conspicuously in the annals of 
British salvage operations. The recent raising of the 
s.s. St. Paul, illustrated in our Supplement to- 
day, has shown that the marine wreckers on 
the other side of the Atlantic are also not to be 
daunted merely because the task set them is an 
extremely difficult one. Indeed, the two achieve- 
ments are linked together by a closer tie than that 
of knotty problems skilfully mastered; they em- 
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Fig. 1—ARRANGEMENTS FOR THE SALVAGE OF THE ST. PAUL 


the better to guard against arbitrary action by the 
foremen whose course is sometimes so difficult in 
the maintenance of discipline and output that it is 
not always possible to avoid seeming arbitrariness. 
The lower portion of the Discharge Note is for the 
use of the Wages Office, and is passed to it accord- 
ingly by the Works Record Office at the earliest 
possible moment. When the pay due to time of 
leaving has been made up it is sent to the Time Office 
with what is called the Employment Envelope, which 
contains all papers relating to the employee— 
particularly the Employment Form, Fig. 5. It is 


marked on the outside with the following particulars: 
Check No. —- Works Admission Card No.— Tool Book 
No. —, with spaces for certifying as to final clearance 





Referring back to the discharge routine, the last 
step in the Wages Office before sending the Employ- 
ment Envelope and papers to the Time Office, is to 
submit a Works Discharge Paper—Fig. 34—with these 
employment papers, for reference if desired, to the 
General Management. This routine allows a general 
survey to be kept of labour movement, and was 
instituted as the necessary preliminary to the Genera 
Manager’s autograph stamp being affixed to the Works 
Discharge Paper. The present form is a modification 
of the statutory Leaving Certificate abandoned in 
1917. It will be noted from the illustration that theré 
are three coupons or counterfoils to each Works 
Discharge Paper—those for the Works Progress Office 
and Time Office having their function sufficiently 





phasise once more that history does in substance 
repeat itself and, curiously, with a good deal of faith- 
fulness in the matter of some prime particulars. 
Most of us can recall the collision which sank 
the Gladiator in the Solent on the 25th of April, 
1908. Owing to a driving snowstorm, the navigators 
of the cruiser and of the St. Paul were unaware of the 
position of the other approaching ship. Before the 
course of either craft could be altered, the American 
liner struck the Gladiator at an acute angle upon 
her starboard broadside, and ripped a great rent in 
the warship’s shell plating, through which the water 
rushed into her and carried her quickly to the bottom. 
The Gladiator turned over on her wounded side 
and came to rest with her port side 15 or more feet 
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above the surface of the Solent at low tide. The 
salvors’ task was of a twofold nature: they had first 
to roll the cruiser upright, and then to refloat her. 
On the 25th of April of the present year, the s.s. 
St. Paul left a shipyard in Brooklyn, where she had 
been outfitting for transport service. She was not 
under her own steam, but was being moved by a 
flotilla of tugs to the berth assigned to her on the 
North River Shore of New York City. All went well 
until. the liner was within. the slip, and’ was being 
warped by a number of hawsers, alongside Pier 
No. 61. Physical forces operating upon her caused 
the ship to heel considerably ‘to port. As a con- 
sequence, she filled and sank—settling upon the river 
bed, with her decks nearly vertical, 7.e., 73 degrees 
from normal, and with her starboard side uppermost. 
At the time of sinking, the St. Paul was about 
midway between piers 60 and 61, and in turning over 
to port and northward she smashed her funnels 














from 12ft. to 14ft. The guns mounted on the port 
side of the vessel were concealed by this blanket of 
silt,and in order to reach them this covering had to 
be got rid of,so that the divers could find them and 
unscrew the heavy nuts which capped the deck 
bolts, passing through the bases of the gun mounts. 
This excavational work was done by means of jets 
of compressed air, fed through hose, which the 
under-water workers directed. When the mud 
about the guns was thus blown away, slings were 
attached to the weapons and the mounts released. 
Owing to the nearly vertical angle of the decks, 
the divers were much handicapped, because at best 
the available footing was uncertain, and the nuts 
were hard to move by reason of rust. 

When the St. Paul heeled over and sank, the ooze 
at the slip bed entered the ship through numerous 
open ports, and gradually accumulated within her 





covered the submerged open decks to a height of: 





work required in sealing, with a metal patch, the 
outboard discharge of one of the St. Paul’s ash ports. 
The hole to be closed was elliptical in shape, and was 
2lin. by 24in., and was surrounded by 17 bolt holes 
to secure the flange of the ash chute. The opening 
was through the shell plating on deck No. 4, and 
was substantially 55ft. below mean low water. It 
was also near the junction of a bulkhead and other- 
wise awkwardly placed, especially for men working 
under water and in absolute darkness. 

The diver in charge of the task first made a tem- 
plate of sheet lead on which he spaced exactly the 
seventeen bolt holes through the shell plating. The 
steel patch plate, made therefrom, was composed of 
two parts first, an elliptical element with a 6in. hole 
in the centre and then a dise to cover th's aperture. 
The dise had six bolt holes which corresponded with 
six other threaded holes in the elliptical plate. This 
central opening was to enable the diver to put his 
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Fir. 2—ARRANGEMENTS FCR RIGHTING THE ST PAUL 
and her masts upon the nearby wharf. Not only | until the "tween deck spaces on the port side were | hand through and outside of the hull 6f the ship in 


that, but the space between the ship’s upperworks 
and pier 61 was filled with all sorts of wreckage, 
which, of course, had to be removed before the 
divers could take any steps having to do with the 
righting and the refloating of the craft. Aft there 
was only a trifle more than 81ft. between the pier 
and the aftermost deckhouse, and forward the inter- 
val was a little short of 80ft. between the wharf 
and deck No. 1. The open gap between the pilot 
house and the adjacent pier was but 50ft. The clear 
water between the St. Paul’s keel and pier 60 was 
1llft. As can be readily grasped, the liner lay 
within a rather cramped area, and this situation 
hampered the wreckers and limited them in their 
choice of salvage facilities. Had the St. Paul gone 
to the bottom out in the fairway of the river, her 
rolling and raising would have presented a much 
easier problem. 





filled with silt ranging from 8ft. to 10ft. in depth. 
This material lay between the divers and the aper- 
tures, which had to be closed before any pumping 
could be done in connection with the refloating of 
the liner. It is hardly necessary to lay stress upon 
the manner in which this mud hampered the under- 
water workers. Many of the ports that had to be 
sealed could be reached only by following devious 
passageways in which partitions or bulkheads, 
normally vertical, became the floors, and every door- 
way meant a pitfall to the divers going to and re- 
turning from their various goals. The men operated 
without recourse to artificial illumination—in other 
words, in watery, inky darkness. Submarine lamps 
were given a brief trial, but abandoned because the 
large amount of mud suspended in the water 
limited the diffusion of the light to such an extent 








that the illumination was of no avail except for an! 


entering the seventeen bolts which were to be secured 
by nuts adjusted from inboard. The disc was made 
fast by means of tap bolts, which were, of course. 
manipulated entirely from within the ship. The two 
divers who did this work were guided entirely by 
their sense of touch. The finished job was absolutely 
water-tight; and one of our illustrations gives 
convincing evidence of how well the whole operation 
was carried out. All told, the salvors had more than 
500 openings of various sorts and sizes to close. 

The righting and the raising of the St. Paul was 
broadly divided into three major periods; and to 
prevent confusion we shall take these up in their 
proper sequence. The first operation called for the 
rolling of the ship, which resulted in righting her 
within 27 deg. of the normal. For this, the wreckers 
had recourse to surface pontoons, to A-frames attached 
to the upturned starboard side, and to pumps which 
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Fig. 3—ARRANGEMENTS DURING FINAL STAGE OF SALVAGE OF THE 


The first work undertaken by the salvors, the 
Merritt and Chapman Derrick and Wrecking Com- 
pany, of New York, was that of clearing away the 
ship’s masts, smokestacks, davits, guns and other 
fittings, and cleaning up the tangle of débris that 
filled the space between the liner and pier 61. The 
funnels and the masts were blasted free something 
like 6ft. above the nearest <leck, and then hoisted 
out of the way by floating derricks. Steps were 
promptly taken after the sinking of the ship to 
save her armament of rapid-fire guns in order that 
these pieces might be placed aboard other craft. 
The recovery of the 6in. and the 3in. guns on the 
port side presented troublesome tasks. 

In going to the bottom, the St. Paul penetrated 
through the bed of silt, and was halted only after 
her port bilge had entered a few feet into the under- 
lying hard soil. As a result, the overlay of ooze 





area of only a few inches. The divers used both air 
and water jets in getting rid of the mud that lay be- 
tween them and the open ports; and to accomplish 
this it was needful that they should drag to the points 
of attack the supply hose employed for this purpose. 

In the cases of many of the ports it was deemed 
sufficient simply to swing the dead lights into position 
and to lock them with the usual fittings. However, 
on the lower decks, where the ports were expected 
to be under water for a longer period, and more ex- 
posed to chance breakage through subaqueous 
wreckage, &c., the divers were called upon to make a 
more perfect seal, For this purpose, the ports were 
backed up inside of the vessel by planking wedged 
in between flanking frames. Difficult as most of 
these jobs were, by reason of the position of the ship 
and the somewhat tortuous avenues of approach, 
they were really rather simple compared with the 
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unwatered to a degree the forward and after ends of 
the craft—including the pilot house, the captain’s 
and officers’ state-rooms on the sun deck, and the 
smoking room well aft on deck No. 1. To make it 
possible to pump out the ends of the ship, the salvors 
found it necessary to seal the hatch on deck No. 2 
over hold No. 3, and also to block off the forward end 
of the alleyway on deck No. 2 from the hull plating 
to the housing, and from deck No. 2 up to the under- 
side of deck No. 1. These seals consisted of concrete 
patches or barriers, 20in. thick, reinforced by the 
heavy planking which formed their moulds. The 
concrete was poured progressively over a period of 
several days, and ten days. was allowed for the 
stuff to set and harden. The two hatches forward on 
deck No. 1 were closed by means of tongue-and 
groove planking, and the cargo hatch aft on deck No. 
1 over hold No. 8 and the mail room was similarly 
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sealed. Compressed air was employed to unwater 
the section forward of the bulkhead at frame No. 175. 

The four pontoons, which were placed on the 
northern side of the wreck, exerted, on the rising tide, 
a lift of 1200 tons—the ultimate effect being a right- 
ing moment. In the cases of pontoons Nos. | and 4, 
the rolling chains, secured by cast steel hooks at the 
starboard rail of deck No. 1, passed thence over the 
upturned side and down and under the ship, coming 
up again to port where they were held by the two 
pontoons in question. There were ten of these 


rolling chains, and they were made taut at low tide 
by hydraulic jacks installed on the pontoons—one 
The cast steel hooks weighed 


jack for each chain. 
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July 22nd, and continued on and through July 28th. 
The first objective was reached on the latter date. 
During the 22nd the liner was righted to a point 
where she was 36deg. short of an evem keel. The 
righting effort was continued on the six days follow- 
ing, and a gain of a little less than 2 deg. was obtained 
on each succeeding day. The rolling operations were 
brought to a close during the night of July 28th, when 
the ship reached an angle of 27 deg. 

The pontoons were next removed, for the ship had 
then attained a posture which made these righting 
agencies no longer serviceable. With the pontoons 
out of the way the wreckers started their operations 
for the closing up of the entire vessel-—-the central or 











Fig. 4—-CONSRETE PATCH, 


250 Ib. apiece, and there were two of them, 
linked by a wire-rope bridle, at. the ship end of each 
of the chains. Amidships, pontoons Nos. 2 and 3 
exerted their rolling motion through the agencies of 
steel hawsers which also gripped, by means of similar 
hooks, the St. Paul’s rail at the submerged side of 
deck No. 1. 

The A-frames, twenty-one in number, were placed 
as shown upon one of the accompanying illustrations. 
The A-frames were 30ft. high The vertical element 
was formed of angle iron, 3}in. by 6in. by 7/,,in., and 
the diagonal members were of 10in. by 10in. timber. 
The tie-rod was provided with a turnbuckle so as to 
adjust the stress. Midway, between piers 59 and 60, 
the salvors dredged a trench 64ft. below mean low 
water, extending lengthwise. In this trench they 
planted twenty-one 10-ton concrete anchors, parallel 
with the wreck, and each anchor directly opposite and 
south of a corresponding A-frame. Before these 
anchors were lowered into the trench each of them was 
secured by a bridle of wire rope to two l}in. steel 
hawsers leading north and under pier 60, and the 
above-water ends were brought on to the dock for the 
time being. Afterwards, purchases, consisting of }in. 
wire rope, with eleven parts, completed the con- 
nection between the anchors and the A-frames. The 
hauling part led back in each case to a steam winch 
or hoisting engine secured to the floor of pier 60. The 
twenty-one engines, through the blocks and tackles, 
exerted a pull of 840 tons, 7.e., 40 tons applied to 
each A-frame lever. With the anchors in position 
the trench was filled with dirt up to a depth of 50ft. 
below low water. 

The wreckers, while excavating the trench for the 
concrete anchors, also dredged on both sides of the 
ship, as indicated by dotted lines in the accompanying 
diagram—Fig. 2. This dredging was essential for 
two purposes: first, to facilitate the sweeping opera- 
tions by which the rolling chains were got in place 
under the St. Paul, and, secondly, to enable the divers 
to fit diagonal timber braces under the upper structure 
between the sun deck and deck No. 1, and temporary 
wooden guards at the rail of the sun deck,so as to 
prevent the rolling chains from crushing those parts of 
the steamer. In sweeping aft the divers found that 
the ship had settled, near the stern, upon the 10in. 
piles of an old wharf or cribwork, and for a time it 
was feared that a rather extensive obstruction existed. 
Happily, this proved not to be the case, and after 
sawing through two piles no further obstacles were 
encountered. 

Checking hawsers, of 1}in. wire rope, were attached 
to the starboard side of the vessel and led around and 
under her and up at the port rail to pier 61, where 
they were made fast with tackles to the concrete 
foundations of the central columns of the dock 
structure. These checking lines were used to help 
in preventing the St. Paul from sliding to the south- 
ward while being rolled. Also the four pontoons 
were likewise checked from moving in the same direc- 
tion. The rolling operations were started on 
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middle area of the wreck having up to that point been 
left flooded. This brings us to the second prime period 
of the undertaking. This involved pumping out and 
rolling the craft. For the latter work the big floating 
derricks Monarch and Commander were called 
into play, and they gripped and lifted on the chains 
previously attached to the forward and the after 
pontoons, 7.¢., pontoons Nos. | and 4. At the same 
time, pull was exerted on the A-frames. 

* To permit the pumping out of the middle body of 
the wreck it was necessary for the salvors to construct 
two extensive cofferdams. The cofferdam on the 
port side of the ship began at the centre-line of the 
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engines pulling on the A-frames, the St. Paul was 
righted from 27 deg. to 16 deg. from normal. This 
brought to a close the second period of the task, 
After this the A-frames were removed from the 
starboard side, and 600 tons of compensating rock 
ballast were placed in the craft. Two hundred and 
fifty tons were put aboard by a chute through hatch 
No. 4, and care was taken to lay the material as 
far out to starboard as possible; 100 tons were put 
into her in the same way through hatch No. 2; and 
250 tons were got aboard through a coal chute, re- 
inforeed for the purpose, and stowed forward in the 
starboard bunker. 

The third stage of the work comprised pumping out 
the entire vessel, and in steadying the ship the while, 
by means of four big floating derricks—the Mon- 


arch and Commonwealth forward and aft on 
the port side, and the Commander and Chief 
at the bow and quarter on the starboard side. Some- 


thing like five hours after starting the pumps, on 
September 11th, the St. Paul floated free of the river- 
bed and righted herself with a list of only 4 deg. from 
the vertical. As everything movable within the 
liner had fallen over to port when she heeled and 
sank, the vessel continued to keep a list ranging from 
3 to 5 deg. during the succeeding pumping opera- 
tions, which were carried on for two weeks. During 
this interval of fourteen days the vessel floated higher 
and higher, and weights and sections of the cofferdams 
were removed from the upper part of the craft, and 
mud and wreckage cleared away from the port section 
of the ship—- starting on the upper decks and gradually 
working down, day by day, to decks Nos. 2, 3 and 4. 
successively. When it was found that the vessel 
would still retain a fairly definite list to port, 305 
tons of added ballast were put into her by way of 
hatches Nos. | and 2; 25 tons of chain and 280 tons 
of slag were used. This ballast was, of course, 
supplemental to that previously placed aboard of 
her. On August 28th workmen were busy on the 
ship, cleaning her up and renewing the winches and 
other parts of her machinery which came above the 
surface as the vessel rose. On September 12th larger 
gangs were employed in clearing and cleaning the 
liner and in caring for her engines. 

The mud which worked into the St. Paul was largely 
mixed with sewage, and as the vessel rose this ooze 
gave off quantities of offensive gases. The salvors 
used chloride of lime very liberally, but this sufficed 
only to reduce the nauseating smells. Numerous 
blowers were installed, and cleared the craft rapidly 
of the gases, thus preventing the asphyxiation of 
any of the workers. The blowers were, all of them, 
steam-driven, and so, too, were the score or more of 
wrecking pumps installed at various positions on the 
craft. The steam line supplying these wrecking 
auxiliaries drew from boilers placed on neighbouring 
floats. The main steam line was installed along the 
upturned side and near the starboard rail of the sun 
deck, with numerous taps for the feeding of the 
various pumps and blowers. Similarly, a working 
platform was secured to the ship, and arranged so 








Fig. 5—THE “A” 


vessel at the}forward end of the housing on deck 
No. 1. It was secured at its lower end to the rail 
on deck No. 2,and reached up a height of 3Mft. to a 
point just above the surface of the water at high tide. 
The linear range of this cofferdam was a matter of 
quite 361.5ft., and the structure was composed of 2in. 
tongue-and-groove spruce planking. The hawser 
holes and freeing ports through the bulwark on deck 
No. 2 were, of course, sealed. On the starboard side 
of the ship the cofferdam extended fore and aft 
between decks Nos. 1 and 2 in the alleyway or 
promenade space, a distance of 294ft. With the 
pumps draining, the derricks lifting, and the hoisting 





FRAMES ON STARBOARD SIDE 


that the treadway could be shifted to suit the changing 
heel of the craft. During the operations the wreckers, 
in addition to the regular crews of their salvage vessels, 
employed a force of 200 men. There were 20-odd 
expert divers on the job, and there was an average of 
quite eighteen of these engaged daily. 

During the unwatering operations it was found 
necessary to break through a number of steel barrieis 
or bulkheads in order to facilitate the flow of the 
confined water to the pump intakes. At first these 
openings were made by means of sticks of dynamite, 
tied in position by divers, and subsequently detonated 
electrically. Even one or two sticks would tear 
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through the plating and wreck the neighbouring 
strueture more or less extensively. ‘The salvors had 
Jong recognised that this was hardly economical or 
up.to date, because of the cost of repairs thus entailed. 
Therefote, Mr. Ralph E. Chapman, salvage engineer 
of the wreckers, and John W. Kirk, in charge of the 
machinists employed in the raising of the St. Paul, 
undertook to adapt the oxy-acetylene torch for under- 
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experience for the salvors of the St. Paul They had 
dealt before with kindred problems, but of a lesser 
magnitude, and when they essayed to salve the 
American liner they brought to the task a good deal of 
practical knowledge. As far back as 1891 they 


restored to an even keel a large iron bark, the Bruce, 
which sank at the dock at Bayonne, New Jersey. 
In 1894 they rolled upright and 


refloated the s.s. 





are at all doubtful. 
is accurate.* = 

Wings.—TYhere are several important differences 
between the arrangement of the main planes on the 
two models. The wings of the C.V. design are with- 
out stagger, and are not swept back, but both the 
upper and lower planes are set at a dihedral angle, 
this being 1 deg. for the upper, and 2 deg. for the 


In matters of detail the drawing 
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Figs. 6 and 7—INBOARD AND OUTBOARD VIEWS OF COFFERDAM ON THE PORT SIDE 


water service, and to make it a practical instrument in | 
cutting the openings desired for drainage purposes | 
It is not possible at the present moment to describe 
the details of this modified torch other than to say 
that these men succeeded in producing a flame that 
would burn continuously when submerged, and would 
operate with uniform results at any of the depths 
demanded. When this apparatus was brought to the 
point of working efficiency it was used in cutting 
twelve holes. each about 14in. in diameter, and these | 
apertures were burned through the steel barriers with | 
contours of amazing circular regularity. The average 
hole took about 45 minutes of actual cutting time - | 
Manifestly, the expense of covering these openings | 
will be extremely modest, and a simple matter com- 
pared with the restoration of bulkheads, &c., fractured | 
by means of charges ot dynamite. Several of the | 
apertures made by means of this torch were cut more | 
than 50ft. under water. 

In the initial stage of the salvage work the divers were 
supplied with air by the regular hand-driven pumps. 
As soon, however, as the compressors could be in- 
stalled and their steam connections made, the air for 
the divers was furnished through these media. 
The compressors were placed at various strategic 
points on the wreck and stored the air in tanks, from 
which groups of from two to four divers drew. This 
not only made certain the men would have plenty 
of air, and reduced as far as practicable the length of 
hose through which they were supplied, but it divided 
this vital department of the undertaking into separate 
units and lessened the hazards or the inconvenience 
in case of a breakdown of any of the compressors. 

The number of divers engaged in the salvage of the 
St. Paul was exceptionally large, and that they carried 
out their various tasks through an interval of weeks of 
continual employment without a single serious mishap 
is a source of wonderment. Credit for this record is 
due to Captain I. M. Tooker, the wrecking master in 
charge of the whole work of righting and raising the 
liner. Captain Tooker saw to it that none of the 
divers should be allowed to enter the ship until each 
one of them had been made perfectly familiar with the 
path he would have to follow in going to and from his 
submerged objective. To effect this understanding, 
Captain Tooker had separate blue prints made of the 
different parts of the craft, and placed thereon only 
the essential details which the diver would have to 
acquaint himself with in order to feel his way into the 
bowels of the steamer. The men were not confused 
by unnecessary features which might possibly com- | 
plicatematters and add to the difficulties of memorising | 
and visualising the routes to be followed in utter 
darkness. It called for masterly handling of all these 
divers, and at no stage of the operations was Captain 
Tooker at a loss for a moment in knowing just where 
all of his under-water workers were, and what they 
were doing to promote associate functions. 

The St. Paul is a ship of 535ft. in length, she 
has a beam of 63ft., and. from keel to bridge has a 
height of 80ft. She was built by Cramps in 
1895. This latter dimension is signficant, because it 
gives us a better realisation of what she represented 
as a mass to be dealt. with when lying over on her 
side. To right her, the wreckers had a dead weight 
of something over 13,000 tons to contend with; and 
they had to roll the ship forcibly back toward a nor- 
mal. posture without straining her structure. They 


accomplished this with conspicuous success,. despite 
the cramped quarters and the way in which they had 
to bring their corrective forces into play. 





The righting of overturned vessels was not a new 


Glenesslin; in 1899 they straightened up the s.s. 
Leona, which sank at her pier in the Fast River, New 
York; and in 1912 they restored to an even keel 
and refloated the steamer Nantucket, a craft of about 
4500 tons, which had heeled over in her slip at 
Baltimore. In the case of the Nantucket the wreckers 
had recourse both to A-frames and to external ballast 
tanks. 








THE L.V.G. TWO-SEATER BIPLANES. 
No. I. 

Two types of L.V.G. two-seater biplanes are des- 
cribed in a report recently issued by the Aircraft 
Production (Technical) Department. Of these two 
designs one is of the C.V. type, while the other, a 


| C.V1. machine, is of later design, embodying certain 


alterations and improvements. The C.VI. machine 
was brought down near Proven on August 2nd, by 
two S.E. 5's, piloted by Lieuts. Gordon and Gould. 
In the following description any remarks not definitely 
stated to apply to either model, are to be read as 





lower wings. The lower planes are smaller all round 
than the upper, and have rounded tips. The upper 
planes only have ailerons, which are of equal chord 
throughout their length, and are balanced. These 
planes also follow what was, until recently, the usual 
enemy practice, being joined at their roots to a cen- 
tral cabane. There is, therefore, no horizontal 
centre section in this aeroplane, except for the 3-ply 
box (about 4in. wide), which surrounds the horizontal 
tube of the cabane. For improving the view, the 
upper plane is cut away over the pilot’s cockpit. 
Relatively to the crank shaft the upper wing has a 
constant angle of incidence of 5 deg. That of the 
lower wing is the same, except at the tip, where the 
angle is washed out to 4deg., and at the root to 
43 deg. 

Both the upper and lower wings are attached to 
the body by the same general means. In the case 
of the upper planes, the cabane has lugs welded to its 
upper side at both ends. Fig. 6 shows the fitting at 
the forward end; the pierced lug on the wing spar 
—see Fig. 7—fits into the fork. The same type of 
hinge pin is used for all the wing joints, and for the 
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L.V.G. TWO-SEATER BIPLANE, C.VI. 


relating to the C.VI type. The C.V. machine. was 
only slightly damaged and has been put into flying 
order, but the C.VI. ha:: suffered severely, and on this 
account the general arrangement drawing reproduced 
herewith is not guaranteed to be absolutely accurate 
in every respect. The greatest care has, however, 
been taken in its prep wation, and only features of 
rigging, such as dinearal and stagger (besides the tail 
planes, which are in a very fragmentary condition’ 


TYPE 


aileron hinges also. It consists of a short length of 
steel tube, carrying at one end some form of stop, 
and at its other end a slot in which a short rectangular 
piece of steel is free to rotate, the steel piece being 
pivoted at its centre. Thus, when the steel piece is 
placed parallel with the tube, the whole fitting 





*The general arrangement drawing of the C.V machine will 
be reproduced with the second portion of this article,—Ep, 
Tar E. ~. 
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can be passed through any hole which will 
accommodate the tube, but when the piece is 
placed at right angles to the tube axis, the tube cannot 
be withdrawn. A helical spring, surrounding the 
pin, ensures that the steel piece shall be pressed against 
the hole, through which the pin is passed and not be 
free to slip into the parallel position. The lower wing 
attachments are very similar, as will be gathered from 
Figs. 8 and 13, which show respectively the front and 
rear joints. This plan has not been changed on the 
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general arrangement drawing is reproduced here- 
with—the planes are of the same general shape, 
but important changes are to be noticed. The 
radiator is built into the horizontal centre sec- 
tion. It is common in German practice to 


build the radiator into the upper plane, and such 
a position is not incompatible with the cabane type 
centre section strutting. This remark is particularly 
true when—as in the case of the L.V.G. designs—« 
service petrol tank is supported by the upper plane, 
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vertical walls, are :—-Upper plane, front spar, height 
3}in., width 17/,in., rear spar, height 3in., width 
145/,,in. Lower plane, rear spar, height 3in . width 
114/,,in.; front spar, height 2fin., width 1"/,,in. 
It has been possible to draw a section of the front 
spar of the C.V. machine, and the result is given in 
Fig. 3 on the general arrangement drawing. There 
is every reason to believe tbat all the other spars 
of the L.V.G. machines are of similar construction. 
Fig. 9 shows a crude but effective method of repairing 
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“THe Encincer” 


C.VI. type of machine except that the lug on the wing 
spar is forward as shown in Fig. 10. 

Some leading particulars of the two machines are 
as follows :— 


C.V. Type. C.VI. Type. 
Weight empty 2188 Ib. .- 2090 Ib. 
Total weight .. .. .. 3141 Ib. . 3036 lb. 
Area of upper wings (with 
ailerons) oo cc ec 288.40q. ft. .. 196.00q. ft. 
Area of lower wings .. .. 190.4sq.ft. .. 160.0sq. ft. 
Total area of wings .. .. 428.8 <q. ft. - 356.0 sq. ft 
Loading per square foot of wing 
surface . ce ose, ae 7.3 Ib. << ~S Sib. 
Area of aileron,each .. .. 13.6sq.fit. .. 11.2sq. ft 
Area of balance of aileron 0.4sq.ft. .. 0.0sq. ft 
Area of tail plane.. .. .. 21.6sq.ft. .. 28.0sq. ft. 
Area of fin eet 5.2sq.ft .. 5.2t sq. ft 
Arena orrudder .. .. .. 6.8sq.ft .. 6.8tsq. ft 
Area of balance of rudder .. 0.6sq.it. .. 0.6t sq. ft. 
Area of elevators .. .. .. 20.8sq.ft. .. 16.0sq. ft 
Area of balance of elevator (one) 1.2 sq. ft. 0.8 sq. ft 
13.2 lb. 


Total weight per H.P. -- 13.71b 


Crew S 2—Pilot and ob-erver. 
Armament 1 Spandau and 1 Parabellum gun 
Engine a 230 H.P. Benz. 

Petrol Capacity 524 gals. 523 gals. 


+ Assumed same as C.V. type. 





In the later model—the C.VI. type, of which the 
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GERMAN L.V.G. TWO-SEATER BIPLANE, TYPE C.VI. 


and ean be made to balance the radiator. It is clear, 
therefore, that the alteration in design from the 
cabane system to the centre section system has not 
been made solely to accommodate the radiator. 

So far as may be judged from the machine in its 
present condition, the C.VI. has a positive stagger 
of 10in., and both upper and lower planes have a 
similar dihedral angle, viz., 1 deg. Ailerons are, as 
in the C.V. type, fitted to the upper plane only, but 
are not balanced in this model. The upper and 
lower wing sections of the C.VI. model are shown in 
Fig. 4—see the general arrangement drawing— 
and Fig. 5 givesthe C.VI. upper wing section with the 
R.A.F. 14 section superimposed in dotted outline. 

Wing Construction.—The details here described 
were all noticed in the C.VI. machine, as in the eartier 
type the planes are stil] covered with fabric. Both 
the front. and the rear spars are of the box type 
and are wrapped with fabric. Sections drawn to 
seale are given in Fig. 2—see general arrangement 
drawing—but these sections do not show the internal 
construction, as the spars have not yet been divided. 
The overall height and width of each spar, taken 
respectively parallel with and perpendicular to the 
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a broken spar. The repair was carried out by the 
enemy, probably in the field. 

The leading edge is of the customary C section— 
and is followed at Tin. interval by the front spar. 
The space between the two spars—25jin. wide— 
is braced with cables and piano wire, and contains 
four ash compression struts of I section, which are 
simply butted into sockets obviously intended to 
carry steel tubes. These compression struts are steel 
in the C.V. model. The distance from the rear spar 
to the wire trailing edge is 2ft. 6gin.» The ribs, of 
which a section is shown in Fig. 1 in the general 
arrangement drawing, are of the usual type, and 
are spaced at intervals of 16jin. centre to centre. 
They are unlightened. Equally between them are 
placed two false ribs—mere strips of wood let into 
the leading edge and tacked to the spars. These 
false ribs have floating ends 7}in. behind the rear 
spar. The construction of the lower plane does not 
differ from that of the upper plane just described, 
except that the false ribs are not found in it. 

Ailerons.—The ailerons no longer possess the pecu- 
liar step in the trailing edge that has for so long been 
associated with the L.V.G. design. The C.V. model 
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ailerons are balanced, while those of the C.VI. are 
not. With regard to the constructional features, 
only those of the later type can be described. The 
whole construction is of wood, with the exception of 
the aileron lever, a sketch of which is given in Fig. 11. 
This lever is of the usual curved type in the C.V. 
machine—see Fig. 14—but is made to serve as arib 
also in the C.VI. type. The wooden ribs, together 
with the wood leading and trailing edges, form a struc- 
ture which is very light. Both machines have the 
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strut sockets on the C.V. machine is made clear in 
Fig. 12. That empleyed in the C.VI. machine is 
shown in Fig. 16, while Fig. 21 shows how the strut 
is attached to the spar. The socket is held in place 
on the strut by simply inserting a suitable length 
of steel tube through a hole drilled in the socket 
and strut and riveting over the ends. 

As has already been mentioned, the centre section 
struts are different in the two types. In the C.V. 
machine the cabane is made of streamline steel 
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DETAILS OF GERMAN L.V.G. TWO-SEATER BIPLANES, 


ailerons hinged to a false spar placed some distance 
behind the rear spar, and the hinges are all of the type 
that has already been described in connection with 
the wing attachments—see Fig. 15. 

Struts —The L.V.G. is one of the few enemy 
aeroplanes that employ interplane struts of wood. 
They -are of the shape shown in Fig. 12 and are of 
stream-line section (2}in. by 1°%/,,in.), slightly hol- 
lowed out for lightening purposes. Fabric is wrapped 
round the strut in three places. The form of the 
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the rear joint of the fuselage and under-carriage. 
This arrangement is shown by the diagram, Fig. 22. 
The C.V. machine has a sloping steel tubular strut 
between the engine bearer and the rear under-carriage 
attachment—see Fig. 18—but by the re-arrangement 
of the bulkheads in the C.VI. machine the necessity 
for this strut has vanished. 

Fuselage.—The earlier types of L.V.G. machines 
had bodies built on the cross-braced girder system. 
Both the C.V. and the C.VI. machines possess a 
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Fig 25 


TYPES C.V. 


tubing. This construction has been changed in the 
C.VI. model, which has parallel centre section struts 
of wood, arranged like the letter N when seen from 
the port side. Fig. 17 shows the joint between the 
spar of the centre section and the strut. The line 


of the front limb of the N is carried on by the third 


fuselage bulkhead, and finishes at the front joint of 
the fuselage and under-carriage. The angle between 
the rear two limbs of the N is practically bisected 
by the line of the fifth bulkhead, whith finishes at 
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AND C.VI. 


fuselage, the design of which is totally different from 
the girder system. This design comprises a frame- 
work of bulkheads and longerons, covered with a 
thin layer of 3-ply, and is totally without wire bracing. 
Fig. 25 shows the number and shapes of the bulk- 
heads in the C.V. machine and incidentally reveals 
the shape of the fuselage. The C.VI. type has generally 
the same arrangemént, but the third and fifth bulk- 
heads are not vertical in this model, and the tail 
part of the body has been strengthened by the in- 
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sertion of another cross piece. * Although the fuse- 
lage of the L.V.G. biplane ends in a vertical wedge, 
the provision of a centre section for the tail plane 
gives a cruciform appearance to this part. This 
form is shown clearly by Fig. 24, wherein the two 
sides of the tail plane centre section are drawn in 
thin lines. As shown in Fig 26 the 3-ply covering 
to the fuselage rounds off the joint of the body and 
tail plane in the neat way that is found in so many 
German aeroplanes. 

Tail.—The main box spar of the fixed tail planes 

—see the dotted section in Fig. 24—passes right 
through the body. The rear spar, to which the ele- 
vators are hinged, is of rectangular section wood, 
hollowed on its rear face to take the steel tube which 
serves as the elevator spar. The tail of the C.VI. 
machine is so badly damaged that detailed descrip- 
tion of its design is impossible, but the fixed tail 
planes are of wooden construction, with the usual 
ribs and semicircular leading edge. The tail plane 
is not set parallel with the crankshaft line, but is 
raised through an angle of 5 deg. It has a symmetri- 
cal streamline section. 
; The elevator, which is balanced and undivided 
in both models, is a welded structure of light steel 
tubing, and presents no unusual feature. There 
is a small protecting horn provided on the tail plane, 
to prevent damage to the corner of the balanced 
portion of the elevator; Fig. 23 gives a clear idea 
of this example of thoroughness. The tail skids 
are both of the same general type as that adopted 
on the Pfalz scout, 7.e., the member is entirely 
exposed, and does not project into the fuselage. 
It is of ash, and the upper end is so shaped as to 
avoid the necessity for any metal link or fitting. 
Both machines as shown in Fig. 26 also have a small tri- 
angular fin on the underside of the fuselage which serves 
the double purpose of providing fin area and of 
adapting the shape of the fuselage to the slope 
required for the tail skid. It will be seen from 
Fig. 19 that the skid of the C.V. machine carries a 
four-leaved flat spring bolted a little to the rear 
of the pivot. In the later model, Fig. 20, this device 
has been discarded. The shape of the lower trian- 
gular fin also differs slightly—that of the C.VI. 
having been simplified end strengthened. The 
workmanship of the sheet steel angle piece on the 
C.VI. machine gives one the impression that it is a 
“squadron fitting.” It is of fairly heavy gauge. 
and may have replaced a weaker part fitted by the 
manufacturer. 








THE PROGRESS DEPARTMENT. 
(Bu a Senior Progress Section Leader.) 


THE progress system, with its immense possibilities, 
is to-day receiving the serious consideration of 
hundreds of works managers in the engineering 
industry, and in view of the importance with which 
the Progress Department is regarded, it is proposed, 
in this article, to set forth some of the reasons why 
this department must be considered an indispensable 
factor in a modern works organisation. The impres- 
sion that the department exists merely to accelerate 
deliveries is quite erroneous, and an endeavour will 
be made to show how deliveries can be effected 
with the minimum working costs. 

The trend of modern engineering organisation 
is towards sectionalism, and the turning, milling, 
drilling and grinding sections of the machine shops, 
and the various sub-assemblies of the fitting shop, 
are each made up of men who specialise in one parti- 
cular direction. These sections, in their turn, are 
subdivided, the result being that any specific 
operation is performed by a man who is, or should be, 
an expert, which thus cheapens production and ensures 
the maximum output. The same procedure is being 
adopted with regard to the technical branches of 
the engineering industry, which finds expression 
in the formation of the estimating, costing and rate- 
fixing departments. Each of these departments 
handles nothing else than the work which gives its 
name to the department; hence the officials are 
specialists in the duties allotted to them. and a high 
state of efficiency is the result. To this latter group 
the Progress Department must now be added, for 
it is out of the question to suppose that, whilst other 
branches of the engineering industry have been 
scientifically treated, the important problem of 
delivery can be allowed to flounder hopelessly at 
the mercy of incompetents, and also of the experts 
in other matters, who are too engrossed in their own 
legitimate interests to bother about affairs which 
only indirectly concern them. Although, for the 
purposes of illustration, the Progress Department 
is here classed with other technical departments, 
it must not be inferred that the duties are similar. 
The estimating, costing, and rate-fixing departments 
each control a specific factor in the organisation, 
which has been standardised to such a degree that 
it is really only a matter of routine to carry out the 
duties connected with it. On the other hand, the 
Progress Department is identified with a much more 
comprehensive factor, and although for convenience 
it is labelled “delivery”’ or “ output,” in reality 
it is the essence of the actual works organisation. 
The progress man therefore is an individualist 
who, whilst conforming to the rules and regulations 
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of the system, must by exercising his individuality, 
obtain the best possible results in the face of ever- 
changing conditions. He has no precedent to guide 
him in his deliberations. He must be guided by 
circumstances; yet, in spite of this, it is possible, 
within certain limits, to standardise delivery. 

_ The call for a Progress Department is made, not 
merely because other concerns possess such a depart- 
ment. but because the works officials have realised 
that it will satisfy a much felt want. They have 
come to the conclusion that a live human force is 
necessary to act in conjunction with mechanical 
ingenuity. They standardised and they organised 
the various departments of the factory, and they then 
found what they wanted to complete their organ- 
isation—a linking-up department. 

The primary object of the Progress Department is 
delivery—and output, but it is delivery and output 
on scientific lines. It is essential that customers’ 
requirements in this direction be satisfied, and it is 
equally essential that a progressive output be ensured. 
One department will concentrate on output, regardless 
of the degree of urgency of the various orders, and will 
risk anything to gain the satisfaction derived from a 
weekly increase. Another department will scrupu- 
lously study the customer’s requirements in con- 
nection with delivery, and in its endeavour in this 
direction it will often fail to concern itself in the 
matter of a progressive output. The Progress Depart- 
ment, in its inimitable manner, reconciles the two 
interests to the mutual satisfaction and benefit of 
the department concerned and the firm generally. 

The question of delivery and of output has never 
before reached such an acute stage as now, and it 
may safely be inferred that in the competitive days 
ahead its importance willnot diminish. At the moment, 
with cost lying dormant, the Government footing the 
bill with a happy disregard to price, so long as it gets 
the goods, the question of delivery is a comparatively 
simple matter. In the days to come, however, when 
cost is released from bondage, and commences to 
assume a threatening aspect, delivery will have to 
fight for its position. Then will come the progress 
man’s opportunity, for he will be extended to the 
utmost in his endeavour to reconcile the two con- 
flicting factors, either of which may threaten the 
very existence of the firm. 

The problem of reconciling cost and delivery, and 
making each subservient to the firm’s interests, brings 
us to the question of standardising delivery as far as 
possible. Apart from the purely repetition work, 
the delivery and output of which is standardised, 
there is a huge volume of promiscuous orders, com- 
posed of both standard and also specially designed 
details, and it is in connection with these orders that 
delivery and cost will come to grips. Hence, in 
factories mainly concerned with this latter type of 
order, a strong Progress Department is an indis- 
pensable . factor, and too much attention cannot 
be paid to this unit of the firm’s organisation. 

A lesson can be learned from the activities of the 
Rate-fixing Department. This department was 
instituted, not merely to cheapen production, but also 
to standardise rates as far as possible. The same 
may be said for the Progress Department with regard 
to delivery. As has been pointed out, it is a com- 
paratively simple matter to effect a speedy delivery 
when cost is at a discount, but the moment the latter 
is taken into consideration a much more complex 
proposition arises. 

A large number of orders, each consisting of from 
one to hundreds of different component parts, requires 
careful-watching, and the greatest ingenuity must be 
exercised by the Progress Department to ensure 
each one of these details passing along, from section 
to section, from department to department, reaching 
the completion stage at the appointed time, without 
exceeding the standard rate on any operation. 
This can be done, but only through the instrumen- 
tality of the Progress Department, which ensures 
the early receipt of the raw material, brings a little 
judicious pressure to bear during the early stages of 
machining, and thus renders unnecessary that tre- 
mendous hustle which is too often associated with the 
erection of the unit, due to the belated discovery 
that this part and that part has been overlooked, in 
consequence of which rates are exceeded, and other 
important deliveries are delayed in the eleventh 
hour endeavours to repair the breach which has been 
occasioned by inefficient organisation. 

The exact location at the moment of a particular 
detail in connection with a specific order is a matter 
of import, as this information may be required at 
any time in consequence of an impending change of 
design necessitating a revision of the operation 
list, or the cancellation of the part in question. 
Much unnecessary expense is often incurred owing 
to the lack of facilities for dealing with this matter in 
an. intelligent manner, which means, in other words, 
that no one is specifically responsible. The advent 
of the Progress Department, however, eradicates 
this expense by promptly stopping any further work 
in connection with the part in question, and also, by 
giving prompt information, enables improvement 
in design to be effected, with the minimum disturbance 
to output. 

Without efficient organisation many details go 
astray during the period they are passing through the 
shops. In the case of a unit comprised of two or 





three hundred details, it is practically impossible 





for the whole of these items to reach their final 
destination unless carefully watched at all stages, 
Thus, at the last moment, several details are reported 
missing, an exhaustive search fails to discover their 
whereabouts, and, in order to complete the unit, 
an inspector’s report, endorsed ‘‘ Lost in Shop,” 
has to be issued, and replacements of the missing 
parts made. 

The condition of affairs leading up to the “ Lost 
in Shop ”’ plea would be impossible in a well organised 
factory. Obviously the things cannot be lost, unless 
the fact that they cannot be discovered when required 
justifies the term. Ilt sometimes happens that, 
long after the missing parts have been replaced their 
whereabouts is discovered, and, the order for which 
they were intended having been completed, they 
are probably unsuitable for any other order, conse. 
quently they are scrapped. This is another way in 
which costs are exceeded, and which can be obviated 
through the medium of the Progress Department. 

Another solution of “‘ missing parts”’ is to be found 
in work being scrapped, and, owing to deliberate 
intent on the part of the operator, or carelessness ani 
inattention on the part of the charge-hand, the reject 
note recording the fact never being issued. It may be 
weeks or months afterwards that the deficiency is 
noticed, and at that late date it is almost impossibl: 
to know with certainty how and when the wastage 
occurred. So the ‘ Lost in Shop ”’ plea is again used 
in order to produce replacements, and the charges in 
connection with same are borne by the firm instead 
of by the man. 

It may be said that the Progress Department does 
not actually cheapen costs, but even here the Progress 
Department has some influence. The pressure 
brought to bear by that department in the matter of 
output will often force the foreman to extend himself, 
and devise new speeding up methods in order to meet 
his commitments. 

It will be seen by the foregoing review that cost and 
delivery can be made to work in harmony, and that 
the Progress Department has a great influence over 
both. Scientifically, the smaller costs mean the 
greater output, and a greater output means a greater 
intake by means of increased numbers of orders. 
That this does not always happen in practice is due 
to the fact that costs are fixed too rigidly, with an 
utter disregard to the claims of delivery. Costs 
should be standardised, ’tis true, but the standard- 
isation should be elastic enough to permit the exigences 
of delivery to control them in specific cases. 

The institution of a Progress Department emphatic- 
ally means increased output. Each of the cases 
mentioned above, if obviated, would assist in this 
direction, in addition to other spheres in which the 
Progress Department is interested, such as statistics, 
the controlling of transport, &c. Every engineering 
firm at the present time has progress men, except in 
name, each of whom controls one or more of the duties 
that are assigned, under up-to-date systems, to the 
Progress Department. They are, however, scattered 
abroad throughout the factory, and if they are to be 
made efficient they must be organised and brought 
together in one department, and so discharge their 
duties in a scientific manner, a department of special- 
ists, linking up the whole factory, and working out 
between them the whole of the problems in connection 
with delivery and output, thus ensuring all the firm's 
commitments being met, and also a constantly 
increasing output. 

The Progress Department, properly organised, 
receiving the co-operation of the foreman, and enjoy- 
ing the confidence of the management, is indispensable 
to the continued prosperity of any engineering firm. 








LARGE PUMPING STATION IN HOLLAND. 





In our issue of August 2nd last we mentioned that, 
with a view to increasing the amount of land under cultiva- 
tion, several large pumping stations for unwatering inun- 
dated or water-logged polders were being erected in 
Holland. We have now received information regarding 
another large pumping station which is about to be 
erected at Lammerburen, in the province of Groningen, 
where it will be used for reclaiming the polder “ Electra.” 

This plant, which is being supplied by Gebruder Stork 
and Co., of Hengelo (O), Holland, and which will be the 
largest electrically driven pumping installation in Holland, 
if not in Europe, will comprise three screw-pumps, similar 
to those used for the city of New Orleans and already 
described in our columns, each pump being driven by a 
three-phase motor of 550 horse-power, and capable of 
delivering 210,000 gallons per minute. The three pumps 
together, therefore, will lift 630,000 gallons per minute, 
or at the rate of over nine hundred million gallons per 


day. 
To give some-idea of the size of these pumps we may 
mention that the suction and discharge pipes are no less 


than 15ft. in diameter at their ends. 








Berore the war Austria-Hungary supplied Roumania 
with 40 per cent. of her requirements in agricultural 
machines. This supply has ceased since 1914. Roumania 
had a good stock of agricultural machines, sufficient to last 
her up to the present time; only various spare parts for 
special machines had to be furnished. The supply of 
machines is now giving out. Roumania consequently 
offers an excellent market for agricultural implements, 
especially for tractors and fodder-cutters, which are little 
known in that country. tad 
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RAILWAY MATTERS. 


Tur Railway Executive Committee has issued an 


intimation that the restriction on the issue of season tickets 
for a distance greater than 12 miles has been withdrawn, 
and that the minimum period has been reduced from six 
months to three months, 

Av an Ashton-under Lyne meeting on the 2nd inst. Sir 
Albert Stanley, President of the Board of Trade, said that 
there are now 2500 railway locomotives lying idle in this 
country through lack of repairers. We were even now 
sending trains to France in order to facilitate the return 
ot miners to this country. 


Tur Holyhead-North Wall boats of the London and 
North-Western Railway Company have riow resumed their 
normal night sailings. The train for the Dublin boat 
leives Euston at 9 p.m. and passengers are due North Wall 
7.45a.m. The boat in the opposite direction leaves North 
Wall 9.15 p.m. and the train is due at Euston at 8.35 a.m. 


In giving evidence in favour of the Gravesend Cor- 
poration in its appeal to the Board of Trade against the 
Port of London’s refusal of sanction for a deep-water 
wharf on the south side of the Thames, Mr. Igglesden, goods 
manager, South-Eastern and Chatham Railway, said that 
the Joint Managing Committee was now carrying 5000 to 
6000 tons of Kent coal per week. 


Tur Lancashire and Yorkshire and London and North- 
Western Railway Companies, as the joint owners of the 
Preston and Wyre Railway, have jointly deposited a 
Bill for a new railway, to be called the Cleveleys Branch, 
to join the main line between Poulton and Fleetwood. 
Tne Mansfield Railway Company seoks for powers to 


haild two branches to connect the Bilsthorpe and Blid- 


worth collieries respectively. 

Amona the overseas delegates who are coming to this 
country for the peace negotiations is Sir William Hoy, the 
general manager of the Union of South Africa Railways 
and Harbours. The mention of this fact reminds us that 
Mr. Burton, the Minister of Railways in the Union Govern- 
ment, was in this country last summer and had the un- 
fortunate experience of being torpedoed both on his out- 
ward and return journeys. 


On November 15th the Food Controller told an Irish 
member that the delay in the return of empty hampers 
to Ireland, which was experienced some time ago, was 
due to congestion of railway and steamboat traffic caused 
by enemy action in the Irish Sea. His department had 
been in communication with the Director of cross-Channel 
Transportation and he (Mr. Clynes) understood that 
there was now no ground for complaint on the score of 
delay. 

Most newspapers have seized on a remark made by 
President Wilson in his Address at the opening of Congress 
on Monday last, in which he said that peace might be 
expected by spring. But few know that it was a reference 
to railways that prompted this remark. It should be 
known that the railways in the United States are controlled 
by President Wilson, and that the Federal Control Act 
specifies that the control shall cease within a year and nine 
months of the exchange of the ratification of the treaty 
of peace. 

In March, 1917, we had to record the death of Mr. 
Walter Bailey, the accountant of the Midland Railway 
Company, who was one of the three representatives of the 
railway companies who sat on the Departmental Com- 
mittee the labours of which led to the Railway Companies 
(Accounts and Returns) Act, 1911. We regret to have 


to announce, now, the death of one of Mr. Bailey’s col-. 


leygues—Mr. G. J. Whitelaw, the accountant of the Great 
Western Railway until 1916, and the chairman of the 
committee which put the Act into operation. 


PARTLY owing to the serious shortage of paper and the 
constantly increasing cost of production, and partly also 
to keep in line with the policy of amalgamation which is 
such a characteristic of these days, it has been decided, as 
from to-day, to amalgamate the Railway News and the 
Railway Gazette under the title of The Railway Gazette 
aid Railway News. The two journals now brought into 
union had themselves absorbed other railway publications, 
including some dating. back to the very earliest days of 
riilways, viz., Railway Times, established 1837, Hereforth’s 
Riilway Journal established 1839, and Railway Record, 
established 1844. In recent years Railway News has 
devoted particular attention to labour and staff questions 
and financial and statistical matters, with the result that 
there has often been duplication. This will now be 
avoided, and it should be possible, in the combined publica- 
tion, to cover the whole railway field of management, 
finance, engineering and operation. It is of interest to 
remember that one of the founders of Railway News was 
Samuel Smiles; the other was the late Mr. Edward 
McDermott. 


Ir is stated that the Prussian Diet recently voted the 
necessary funds for equipping all goods trains with 
continuous brakes, one object being to increase the average 
speed and thus obtain better utilisation of rolling-stock. 
Tne measure is also expected to save 24 men per train, 
thus releasing 40,000 men for other work. The use of 
continuous brakes for goods trains in this country would 
not save any men, but as the trains could be pulled up in 
a shorter distance, it would allow for them to run at speed 
for a greater time. The less time a wagon is on its journey 
the greater its individual trips per annumand, consequently, 
earning power. Many railway-owned wagons are so fitted, 
bat nothing is likely to be done with the general adoption 
of continuous brakes for goods trains so long as the 
p-ivately-owned wagon trouble remains unsettled. It 
my be remémbered that Sir Johh Aspinall said in his 
p ‘esidential address at the Institution of Civil Engineers— 
‘far Enainrer of November 15th, page 432, foot of 
e>lumn 1 :—** Abolition of private ownership would also 
enable a most important improvement to be made by 
fitting all wagon stock with continuous brakes. Unless 
sich brakes are fitted we shall not reap all the advantages 
o: longer and heavier trains, as far too much time will be 
occupied in bringing these trains to a stand. It seems 


almost a contradiction to say that efficient continuous 
brakes will enab!e a train to make the throughout journey 
in less time, but it is essentially true.”’ 





NOTES AND MEMORANDA. 


WE hear that a general discussion on “ The Relation of 
Science to the Non-Ferrous Metals Industry ” will form 
the central feature of the forthcoming annual general 
meeting of the Institute of Metals. At that meeting 
there will also be presented several important papers, the 
publication of which has been withheld owing to the 
operation of the censorship. The annual May lecture, 
which will he delivered by Professor F. Soddy, F.R.S., M.A., 
will deal with the subject of ‘ Radioactivity.” 


A WRITER in a recent issue of “‘ Revista Minera ”’ points 
out the possibilities of glucinium, which is lighter than 
aluminium (specific gravity 1s as against 2.56), and 
is said to be twice as strong. Its specific heat is higher 
than that of any other known useful metal, and it has a 
very high fusion point. The oxide glucina (GIO) forms, 
combined with alumina, a silicate, which is the basis of 
emerald (beryl=6 Si O,Al,0;, 3 GIO), of which there are 
many non-precious varieties found in many parts of the 
world. The metal is white, malleable, and not attacked 
by the air. 

CONSIDERABLE interest is being displayed (says a 
Queensland report) in the belt of molybdenite country 
situated north of the junction of the Mill Stream with the 
Wild River, Herberton district. Surface prospecting has 
been carried on for some time with very promising results, 
and a shaft being put down proves the deposits to improve 
in value at a certain depth. A syndicate of Cairns and 
southern mining speculators are interesting themselves in 
the property. Several leases have recently been taken 
up, and are likely to be worked in a vigorous way in the 
early future. 


Berore the war Russia used 6,000,000 scythes annually, 
of which about half were for Siberia. About 4,500,000 
were imported and the remainder manufactured in the 
country. Of the imported scythes, those from Austria were 
most in demand, because of their light weight and cheap- 
ness. At present there are hardly any scytbes to be 
found in Russia, the native industry being at a standstill 
and the importation closed. Before the war Russian 
scythes retailed for one rouble each and Swedish scythes 
for about two roubles, but recently Swedish scythes 
have fetched from 15 to 20 roubles in Russia. 


A PATENT fuel which is finding favour in New York 
consists of a mixture of 95 per cent. of anthracite coal 
dust screenings with about 5 per cent. of water-gas tar. 
This burns without smoke and from a boiler-room stand- 
point is said to be a satisfactory fuel, having a calorific 
value of from 12,000 to 14,000 B.Th.U. to the lb., accord- 
ing to the grade of screenings used as a base. In one test 
a boiler was run for a day upon ordinary coal, and then 
for one on the composition fuel. With the latter, the 
boiler developed well in excess of its rated capacity, 
and about one and a-third times the capacity developed 
under coal firing. 


In 1915 and 1916 a large number of samples of sea- 
leopard oil, seal oil, and penguin oil prepared in Adelie 
Land during the Australasian Antarctic Expedition in 
1912 and 1913, were forwarded to the Imperial Institute 
by Sir Douglas Mawson. The results of their examination 
are of considerable interest. Sir Douglas Mawson considers 
that there is an assured future for penguin, seal and whale in- 
dustries in Antarctic regions, but that any plans for develop- 
ment will require careful consideration before action istaken. 
He is of opinion that to start such industries on proper 
lines will require several years of preliminary work. It 
will also be necessary to introduce some form of protection 
for the animals. 


Ir is a mistake to suppose that no loss results from the 
practice of leaving coke exposed to the weather, says the 
Ironmonger. Experiments made recently with quite 
dry coke and a sample artificially watered up to 16 per 
cent. of its weight show that a given quantity in a given 
time furnished 228 B.Th.U. wet and 365 B.Th.U. dry, 
approximately 39 per cent. advantage in favour of dry 
coke. The proportion of moisture in coke may vary 
from 2 per cent. to 20 per cent., and in the condition in- 
dicated in the experiment the heat in the grate or boiler 
was partly used to dry out the water, which escaped as 
moisture into the flues, carrying heat with it and thereby 
reducing efficiency. 


EXPERIMENTS on the behaviour or iron in contact with 
sulphuric acid were recently described by Professor C. E. 
Fawsitt and A. A. Pain at a meeting of the Roya: Society 
of New South Wales. The very slow action of concen- 
trated sulphuric acid on steel is only accelerated to a 
moderate extent by dilution with several per cent. of 
water. For instance, 85 per cent. of acid has only a very 
slightly greater action than 94 per cent. of acid. The rate 
of action increases rather suddenly when diluting from 85 
per cent. to 80 per cent. of acid, and again from 70 per 
cent. to 65 per cent. of acid. The electrical potential of 
iron with respect to concentrated sulphuric acid falls 
noticeably after the iron has been lying in the acid for a 
few minutes. The original potential is largely restored 
by exposing the iron for a few minutes to the air. 


One of the earliest associations formed under the scheme 
of the Department of Scientific and Industrial Research, 
the British Scientific Instrument Research Association, 
has secured premises at 26, Russell-square, W.C. 1, 
where offices and research laboratories will be equipped. 
The first chairman of the Association was Mr. A. S. Essle- 
mont, whose recent lamented death has been a severe 
loss to the Association. The Council has elected Mr. 
H. A. Colefax, K.C., as chairman to fill the vacancy. 
The Vice-chairman is Mr. Conrad Beck, C.B.E., to whose 
energy and personal influence is largely due the successful 
formation of the Association. Almost all the leading 
optical and _ scientific instrument manufacturers are 
members. The Department of Scientific and Industrial 
Research is represented by Major C. J. Stewart, Captain 
F. O. Creagh-Osborne, R.N., C.B., Mr. S. W. Morrison, 
0.B.E., Colonel R. E. Home, D.S.0., R.A., and Mr. Percy 
Ashley. The Council has recently co-opted as members 
of its body the Hon. Sir Charles A. Parsons, F.R.S., 
and Professor J. W. Nicholson, M.A., D.Sc., F.R.S. Sir 
Herbert Jackson, K.B.E., F.R.S., F.I.C., has been ap- 


pointed Director of Research, and. Mr...J. W. Williamson, ! 


B.Sc., Secretary of the Association, 





MISCELLANEA. 


Tw referring recently to the finc of scheelite at Percyville, 
near Kidston, the Queensland Minister of Mines saia the 
discovery was very important, as the total output cf 
scheelite in Queensland last. vear was only nine tons, and 
the previous highest second in any year was three tons. 
The price of scheelite is the same as that of wolfram. 


Tue Executive Committee of the Merchants’ Association 
of New York has decided that the designation ‘* Made in 
U.S.A.” in plain type form should be used by all of its 
members on all goods manufactured by them in the United 
States of America, and that the use of all other markings 
to identify the country of origin of such goods be dis: 
continued. 


A coMPANY with a capital of 700,000 kroner has been 
formed in Norway for erecting a molybdenum smelting 
works at Sandnes. The plant, which will be the first of 
its kind in Norway, is to have a capacity of 50 tors of ore 
perday. Another Norwegian company has recently taken 
over the two Knaben mines, in Fjotland, from the Black- 
well Developing Corporation, an English company, which 
has owned them since 1905, for 2} million kroner. Knaben 
mine No. | has been at work intermittently since 1885, and 
is said to have produced more molybdenum than any other 
mine in the world. 


In view of the wide public interest taken in the British 
Scientific Products Exhibition, held at King’s College, 
London, during the past summer, the British Science Guild 
has decided to organise another exhibition next year. 
The main object of the exhibition will be to stimulate 
national enterprise by a display of the year’s progress in 
British science, invention, and industry. Further par- 
ticulars of the exbibition will be available in due course. 
A large part of the recent exhibition has been transferred 
to Manchester, where it will be on view at the Municipal 
College of Technology towards the end of next month. 


More than 10,000 ships, representing over 30,000 gross 
tons of British shipping, have been dealt with by the 
repair department of the Admiralty, repaired and returned 
to service, in the period June, 1917,to end of October, 
1918, apart altogether from vessels of the Allies and 
Neutrals which have been dealt with, and apart also from 
a@ vast number of small craft not included in these figures. 
At least half a million tons of French shipping has been 
repaired and returned to service this year alone, whilst 
during the last four months alone more than 1,000,000 
gross tons of allied and neutral shipping have been repaireds 


In the House of Commons on November 20th Sir John 
Norton-Griffiths asked the President of the Board of 
Trade if it was intended to introduce legislation to protect 
the incandescent-mantle industry and its raw materials ; 
and the Chancellor of the Exchequer, if it was intended to 
include in the protection of key industries the recently 
developed monazite and thorium industries in India and 
this country. Mr J. W. Pratt (a Lord Commissioner of 
the Treasury) replied that the position of the gas industry 
and of the industries upon which it was dependent, 
especially the manufacture of thorium nitrate from 
monazite sand, was under consideration, but he was not 
at present in a position to state the action which the 
Government would take in the matter. 


A Britt was passed by the United States Senate, on 
October 4th, and is now before the Committee on Inter- 
State and Foreign Commerce of the House of Representa- 
tives, providing for the compilation of trade statistics for 
calendar years instead of for fiscal years ending on June 30th 
asatpresent. It is stated that the United States Shipping 
Board, the War Trade Board and the War Industries Board 
are anxious to have this change made. At present the 
greater part of the United States statistics are compiled 
for the calendar year, and the necessity for bringing the 
trade statistics into line with these has been felt on account 
of the extensive use that is being made of them by the 
various Departments and Authorities responsible for the 
control of material and supplies for the prosecution of the 
war. 


A Spectra Committee, under Sir William Hoy, General 
Manager of the South African Railways, has presented a 
report recommending the construction of elevators at the 
ports and the various inland collecting stations for dealing 
with the maize and other cereal crops of South Africa. 
It is demonstrated in the report that under anticipat ed 
post-war conditions, and taking a conservative estimate of 
certain savings which can be definitely foreseen, there 
should result from the elevator system—when it becomes 
fully established. and industry is adapted to the bulk system, 
a direct financial saving, to South Africa of at least £500,000 
per annum, after paying interest, depreciation, repairs and 
cost of operation of the elevator system. In calculating 
the above savings, says the Board of Trade Journal, no 
charge has been made against the present system for 
interest, depreciation and repairs for railway, harbour, and 
private sheds and stores used for grain, whereas the elevator 
costs include those items. 


One of the features of the intermediate depdt, for the 
American army in France, is the big refrigerating and ice- 
making plant, which has been in operation since May 2nd. 
It serves as a cold-storage house for meat and other 
perishable products required by the army, and was de- 
signed originally to have a capacity of 5000 tons of frozen 
meat at a temperature of 12 deg. Fah., in addition 
to the production of 500 tons of ice daily. According to 
Power, the first plans have been altered to some extent 
as regards the temperature in the cold-storage rooms. To 
obviate the necessity of icing the railway cars in whic! the 
meat is transported from the refrigerating plant to the 
front, a lower temperature than that originally contem- 
plated has been adopted. Refrigeration is by direct 
expansion of the ammonia circulating in coils hung 
from the ceiling of the building, which is divided 
into five rooms, each with a capacity of about 1000 
tons of meat. Means are also provided for storing 
vegetables and other products at a higher tempera- 
ture than is maintained in the meat-storage rooms. As 
an indication of the size of this plant, it may be noted that 
for the refrigerating coils alone 30 miles of 2in. pipe were 
required. 
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On 27th November, at Biskra, Bushey Heath, Frepericx 
Epwarps, M. Inet. C.E., M.I.N.A., M.I. Mech. E., late of 100, 
Bishopsgate, aged 70. 

On 27th November, at 8, Russell-road, Kensington, CHARLES 
Rennie Morcan, M.I.M.E., formerly of Hurst Lodge, Alfreton, 
Derbyshire. 
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American Naval Policy. 


One very important clause in the U.S. Naval Ap- 
propriation Bill for the fiscal year ending June 30th, 
1919, which was approved and signed by the President 
some weeks ago, concerns the fate of the three-year 
building programme that became law on August 29th, 
1916, six months before the United States entered the 
war. This programme authorised the construction 
of no fewer than 156 vessels, representing an approxi- 
mate total of 813,000 tons, and comprising the 
following units: 10 battleships, 6 battle-cruisers, 
10 scout cruisers, 50 destroyers, 2 gunboats, 9 fleet 
submarines, 58 coastal submarines, 3 fuel ships, 1 
repair ship, 1 transport, 1 hospital ship, 2 ammunition 
ships, 2 destroyer tenders, 1 fleet submarine tender. 
At the time this project became law it was doubted 
whether the existing facilities for shipbuilding were 
large enough to cope with the heavy demand that its 
execution would have imposed upon them. Prepara- 
tions were at once made to enlarge the building plants 
at several Navy Yards, and tenders for most, if not 
all, of the new vessels had been sent out by the follow- 
ing April. A few of the smaller units had, in fact, 
already been laid down. But with the declaration of 
war against Germany it was recognised that drastic 
modifications would have to be made in the original 
programme. Thanks to the numerical superiority of 
the Allied battle fleets, there was no immediate demand 
for heavy ships, but_the call for more destroyers and 
other light craft for patrol, convoy, and anti-submarine 
duty was particularly urgent. Accordingly, the 
American Navy Department set aside for the time 
being the construction of the battleships and cruisers 
which had been authorised, and devoted all its atten- 
tion to the rapid output of the small and speedy craft 
which experience had shown to be the most effective 
against the U-boat menace. From statements pub- 
lished officially at Washington from time to time, it 
is known what remarkable: progress has been made 
in the last eighteen months in<the way of’destroyer 
production, and although no exact figures may be 
mentioned, the magnitude of the destroyer programme 
is indicated by Mr. Josephus Daniels’ recent assertion 
that the United States is aiming at the construction 
of more destroyers than were possessed at the out- 
break of war by all the European navies combined. 

Since 1916, under stress of war demands, the 
shipbuilding resources of the United States have 
grown prodigiously, and the naval authorities took 
advantage of this fact to urge upon Congress the 
desirability of completing the three-year programme. 
The result was that a clause was inserted in the Naval 
Appropriation Bill for the current fiscal year, ordering 
the building of “all the 48 vessels of the 156 vessels 
comprising the three-year programme, the construc- 
tion of which has not previously been specifically 
directed to be begun.” All these 48 vessels are there- 
fore to be laid down before June 30th, 1919.* In his 
statement to the Press on this subject Secretary 
Daniels said : “I am keenly interested in the early 
execution of this programme, and have regretted that 
lack of facilities, due to the big demand for destroyers, 
transports, and cargo ships, rendered it necessary to 





abate somewhat the fine progress that was being 
made. However, I requested that the Act be worded 
in this mandatory way, for it is my earnest desire and 
expectation to carry it out, and I have already taken 
steps to expedite construction as much as possible.” 
The significance of the clause in question hardly calls 
for emphasis. It shows that the United States is 
determined to maintain its present high rank among 
the Naval Powers, and, incidentally, suggests that 
the American people are resolved to buttress up the 
future peace of the world with something more sub- 
stantial than “scraps of paper.” Recently further 
evidence of this determination was given in the shape of 
the new Naval Bill which Secretary Daniels laid 
before Congress. In effect it is a second three-year 
programme, and provides for the construction of ten 
additional battleships, six battle-cruisers, and 140 
smaller vessels, representing an estimated total cost 
of £120,000,000. The Navy Department proposes to 
spend only £40,000,000 of this sum next year, but it 
demands an additional £74,400,000 for completing 
ships already authorised. Should the new programme 
be accepted, it will mean that since August, 1916, the 
American Government has sanctioned the building 
of twenty battleships, twelve battle-cruisers, and 280 
smaller vessels from light cruisers to submarines and 
auxiliaries. In explaining the new building pro- 
gramme Mr. Daniels said : “ It is in line with the policy 
adopted by this Government which met with the 
entire approval of the American people, of building 
up a Navy strong enough for all requirements. If 
authorised by Congress, as I am confident it will be, 
it will give us a further sixteen capital ships that will 
be equal to any afloat at the time they are built.” 
Although the present strength of the German Navy is 
not known with any degree of certitude—mainly 
owing to the successful concealment of war losses—it 
is certain that when all the vessels of the old and new 
three-year programmes are completed the United 
States"Navy will be second only to that of Great 
Britain. The decision to introduce this new pro- 
gramme is equally interesting from the technical 
point of view, since it marks the unshaken faith 
of American experts in the supremacy of the capital 
ship. The essential details of the heavy vessels 
included in the 1916 programme were published 
nearly two years ago by authority of the Navy 
Department, and have been fully dealt with in our 

columns. It is possible, however, that actual war 
experience has led to certain changes in the original 
designs, which need not, therefore, be accepted as 
final. Of the ten battleships, the first four—named 
Colorado, Maryland, Washington, and West Virginia 
respectively—were to displace 32,000 tons, to have 
a speed of 21 knots, and to be armed with eight 16in. 
guns in four turrets, twenty-two 5in. Q.F., and four 
Sin. anti-aircraft guns. The complement was to be 
1022. In the latter ships the displacement was to 
be raised to 40,000 tons, and the main armament to 
twelve 16in. guns in four triple turrets. It was added 
that “ these vessels will have the large cruising radius 
which characterises all recent United States battle- 
ships. Their underwater protection against torpedo 
attack will be unusually complete, “and will include 
features which the experience in the war has shown to 
be of vital importance.” More notable was the design 
of the six battle-cruisers included in the programme. 
They were to be 850ft. in length, 90ft. 1lin. in breadth, 
and to displace about 34,800 tons. Propelled by the 
turbo-electric drive which had been successfully tried 
in the U.S. collier Jupiter, they were to attain a speed 
of 35 knots. The armament was to include ten 14in. 
50-calibre guns in four turrets, eighteen 5in. Q.F. guns, 
four submerged torpedo tubes, four above-water tubes 
“ for firing the largest size torpedoes,” and four anti- 
aircraft guns. The complement was estimated” at 
1228. It may be recalled that these battle-cruisers 
and the battleships were fully described and illustrated 
in Tue ENGINEER of January 5th, 12th, and 26th, 
1917. The ten scout-cruisers, also described at that 
time, were characterised by Mr. Daniels as “ the 
largest and fastest vessels of this class ever laid down 
for any navy.” Their dimensions were to be :— 
Length, 550ft.; beam, 55ft.; displacement, 7100 tons. 
The contract called for a ‘trial speed of 35 knots. 
For these ships simple turbines were favoured in 
place of the turbines with electrical transmission 
which were to be fitted in the battle-cruisers. Each 
scout-cruiser was to be armed with eight 6in. Q.F., 
two 3in. anti-aircraft guns, and two twin torpedo 
tubes, and the following official note was appended : 
“ Their high powered machinery installations will be 
protected by light but efficient vertical and horizontal 
armour. A new feature of these vessels, never before 
incorporated in any ship of the powerful military 
type, will be their complete equipment for carry ing, 
launching, and operating four seaplanes.” 

A consideration of this programme, and of the new 

proposals now before Congress, suggests several inter- 
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esting points. American naval opinion is obviously un 
affected by the doctrines of the “‘ Jeune Ecole,” which 
would send every battleship to the ship-breaker with- 
out a moment’s hesitation. In Vice-Admiral Sims, the 
commander-in-chief of the United States naval forces 
in Europe—who is a keen observer of current tech- 
nical developments—the Navy Department has a 
medium by which it can keep in touch with the trend 
of progress in Europe, and for that reason its decision 
to proceed with the multiplication of capital ships 
is worthy of special attention. In Washington, 
at all events, no change is contemplated in the 
order of precedence which governed the naval hier- 
archy before the war. Notwithstanding the much 
advertised exploits of submarines, the _battle- 
‘ship is still regarded as the supreme fighting 
unit; the raison d@’ étre of the battle-cruiser—a purely 
British conception—is conceded ; and due respect is 
paid to the fast light cruiser. The authors of British 
naval policy in recent years cannot but feel gratified 
at this signal endorsement of the principles to which 
‘they consistently adhered, often in spite of opposition 
from theorists whose plausible arguments in favour 
of a navy “on the cheap” were beginning to receive 
more attention than they merited. 


The Promotion of Overseas Trade. 


Iris to be hoped in the interests of the industrial 
community, both in the case of manufacturers and 
exporters on the one hand, and in that of the workers 
on the other, that no perpetuation of former mistakes 
by the Foreign-office will take place in regard to the 
appointments of commercial attachés and consular 
officials in different parts of the world in connection 
with the projected development of our overseas trade 
after the conclusion of peace. In the past Great 
Britain has employed, owing to a short-sighted and 
parsimonious policy, a number of consular officials of 
German and Austrian birth who, if not acting as 
commercial spies for Germany and Austria, from the 
nature of their origin never could fulfil their duties 
toward Great Britain in the same loyal manner as 
Englishmen or Britons would have done. It is true 
there may have been a few exceptions, but what could 
be expected from a numerous body of either underpaid 
alien officials or alien officials who received no remu- 
neration whatever from the British Government for 
the discharge of the duties formerly entrusted to them. 
‘The war, disastrous as it has been in many respects, 
at all events has had, or should have, the effect of 
permanently terminating such a state of affairs as the 
employment in Government service abroad of subjects 
of countries with which we have been at war—par- 
ticularly Germany, which has never adopted a friendly 
attitude towards Great Britain since her rise as a 
manufacturing nation and, what is more, never will 
be friendly in the future, notwithstanding any out- 
ward professions which may be made to the contrary. 
If the war, then, has resulted in the elimination of the 
alien enemy from without, is it also to achieve the 
object of hberating us from the domestic enemy at 
home, or, rather, in freeing us from the further 
appointment of men to positions abroad which they 
are not fully qualified to occupy ? Are influence and 
ignorance, and clannishness of nationality—English, 
Irish, Scotch or Welsh—which are so characteristic 
of some present-day Government Departments, as 
everyone who has had any experience in a Govern- 
ment Department is fully aware, to continue to prevail 
in the attaché and consular services in the place of 
practical knowledge and experience ? 

The question of the promotion of our overseas 
trade was raised in the House of Commons shortly 
before the prorogation of Parliament. On that 
occasion Sir A. Steel Maitland—additional Under- 
Secretary for Foreign Affairs—who replied to the 
discussion, stated that the Select Committee had 
chosen carefully candidates for the posts of commer- 
cial councillors—attachés—and secretaries, and they 
were ready to set out to their allotted posts. As to 
the consular service, the Under-Secretary said that he 
had prepared a list of the places at which consuls 
ought to be appointed according to their importance 
from the commercial point of view, and also having 
regard to the political and other duties to be fulfilled 
in certain countries. The scheme had been settled in 
outline and it was hoped to finish it by the end of the 
year. It was added that the scheme would be 
superior to that of any other country, and that 
adequate financial means would be required if the 
service were to carry out its duties properly. Now 
the candidates for the commercial] attaché service are 
subject to a preliminary examination by the Civil 
Service Commissioners, who present their report on 
the applicants to the Selection Committee, which, in 
turn, makes its recommendations to the Secre- 
tary of State for Foreign Affairs. According to the 


statement made on behalf of the Foreign-office, as 





previously mentioned, the new appointments to the 
attaché service have already been made. If these 
men have at least some knowledge of the industrial 
conditions and requirements of British manufacturers 
from the export standpoint, they will doubtless be 
able to perform useful work. If, however, the same 
class of men, possessing influence behind them, has 
been appointed as in the past—men with academic 
training but no practical knowledge of British indus- 
trial conditions and requirements—we shall witness a 
continuation of former mistakes. It is essential to 
emphasise these facts, because commercial attachés 
are required “to advise the British Embassy or 
Legation . . . on the broader issues of trade, industry 
and finance, and their developments abroad ;” (2) “to 
keep up a constant supply of information on com- 
mercial matters to the Department. of Overseas 
Trade,” and (3) “to draw up annual reports,” and 
““ special reports-as ‘o¢casion arisés, containing infor. 
mation as to existing and potential markets for 
British goods, sources of raw materials for British 
industries, and fields for British enterprise in foreign 
countries, foreign competition in overseas markets, 
the finance, trade and industries of foreign countries, 
&c.” If men merely possessing academic training 
are to attempt to cover all this field of activity, it is to 
be feared that the British manufacturers will derive 
no greater benefit from the new appointments than 
they have done from the system in force down to the 
present time. 

_ It scarcely seems, too, that the new consular service 
will differ materially from the existing system, 
excepting that alien enemies will be excluded, and all! 
positions will be salaried. The forms issued by the 
Civil Service Commission for the information of 
candidates for the consular service lead to the con- 
clusion that those men who possess all the qualifica- 
tions set forth in the forms would never think of 
entering the service, having regard to the salaries 
offered for vice-consuls or even consuls, because they 
would be able to command higher salaries in other 
spheres of activity without having to wait through 
weary years for promotion from  vice-consul to 
consul. The salaries offered were under reconsidera- 
tion in April last ; the Civil Service Commissioners’ 
forms sent out in November are the same as those 
issued in April, and consequently the salaries are 
“still under consideration.” Among the various 
qualifications for consular posts may be mentioned 
a knowledge of the Merchant Shipping Acts—‘* a task 
which takes up a great deal of the time of consular 
officers at ports ”’—academic education, and com- 
mercial and business experience. It is doubtful 
whether the men combining these qualifications, 
together with familiarity with the language of any 
particular country coming under consideration, 
would be attracted by the salaries offered for keeping 
up an official position in a foreign country, quite 
independent of personal financial resources or some 
form of trading for the purpose of securing an addi- 
tional income to equalise the niggardliness of the 
Government—or, shall wesay, the Treasury permanent 
officials—at home. Indeed, it was recently reported 
that the Treasury authorities had considerably 
curtailed the amount proposed to be expended on the 
commercial attaché and consular services! In these 
circumstances we are reluctantly compelled to con- 
clude that the changes being introduced into these 
services do not fully meet the requirements, and the 
whole matter will need careful watching by the indus- 
trial interests of the Empire. 








BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 
No. XI.* 
COAL FOR THE FLEET. ee BANK HOLIDAY 


Prior to the formation of the Railway Executive 
Committee there existed, as related in our article of 
October 4th, a Board of Communications, which con- 
sisted of the general managers of six English railways 
andrepresentatives of the Admiralty, War-office, Board 
of Trade, Home-office and Treasury, and over which 
Major-General Sir J. 8. Cowans, the Quartermaster- 
General, presided. It was the duty of this body to 
thrash out problems where interests conflicted. Such 
clashing might, as we suggested, occur over the 
transport of food from Liverpool to London and the 
conveyance of naval coal from South Wales to the 
North-East Coast. 

The transportation of coal for the Fleet from South 
Wales to the North-East Coast was, obviously, a 
question of the first importance, and one that was 
rendered difficult by the distance which had to be 
covered. True, the fleet needs coal in times of peace 
as in times of war, but under normal conditions the 
necessary fuel is conveyed by sea. Provision had 





* No. X. appeared November 29th. 


therefore to be made against transit by water being 
imperilled, and thus arrangements had to be organised 
for the coal to be borne by rail from South Wales. 
To take it to the Forth or to the Clyde meant a 
journey of about 400 miles, and if destined for the 
Eastern and North-Eastern ports, necessitated crossing 
the path of traffic from the west and north-west to the 
south, south-east and east. Coupled with this problem 
of conflicting traffic there was the importance of 
regularity of supply to the Fleet and, of only slightly 
less importance, the necessity for the prompt return 
of the empty wagons. The establishment of a Board 
of Communications was obviously justified. 

The details were, however, worked out by the 
subsequently formed Railway Executive Committee 
which in September, 1913, when Mr. Winston Churchill 
was at the Admiralty, made some tests as to the 
practicability of undertaking and the ability of the 
railway and port authorities to meet the situation 
that would be created. 

The coal comes, as has been said, from South Wales 
and all destined for Scottish ports passes through 
Pontypool Road and Hereford, where it enters the 
Shrewsbury and Hereford Joint Line of the London 
and North-Western and Great Western Companies ; 
thence it travels over the Great Western line to Chester. 
From South Wales to Chester it is worked by the 
Great Western Company. At Chester the coal for 
the Clyde ports is taken charge of by the London and 
North-Western, which conveys it over the L. and N.W. 
and C.W. Joint Line to Warrington, and thence over 
the West Coast main line to Carlisle, where the Cale- 
donian or Glasgow and South-Western take the wagons 
to Glasgow, Greenock, or other Clyde ports. Some 
traffic for these ports is sent, in order to relieve the 
London and North-Western main line, through War- 
rington to Wigan, and thence over the Lancashire 
Union Joint Line through Chorley to Cherry Tree 
and on by the Lancashire and Yorkshire, through 
Blackburn to Hellifield, and thence by the Midland 
to Carlisle. Traffic for Grangemouth, which is on the 
Forth, goes by either of these routes to Carlisle, but 
always thence by the Caledonian. 

Traffic for Burntisland and Leith, which are on the 
south side of the Forth, is delivered by the East Coast 
route. It is conveyed as above to Warrington and 
thence by the London and North-Western, through 
Patricroft and Manchester (Exchange) to Moston 
on the Lancashire and Yorkshire, just outside Man- 
chester. The Lancashire and Yorkshire Company 
takes hold of the traffic there and carries it to Nor- 
manton, whence it is worked by the North-Eastern to 
Berwick and by the North British to destination. 
A certain amount of traffic is for Tyne ports; and this 
the North-Eastern takes, as above, from Normanton 
to Newcastle. 

A considerable quantity of Admiralty coal has 
been put on board at the Great Central Company’s 
new docks at Immingham, where the extensive and 
complete equipment and large water area have been 
much appreciated. This traffic passed over the Great 
Western line vid Newport, Gloucester and Kingham to 
Banbury, where the Great Western Company handed 
it over to the Great Central, which worked it through 
Leicester, Nottingham, over the Mansfield Railway 
Company’s new line and through Lincoln to Imming- 
ham. 

The number of trains varied, but the average was 
twelve a day. They had no booked running and took 
their turn with other trains, except that they had pre- 
ference over other mineral trains. Point to point 
turnings were fixed, however, i.e., a specified number of 
minutes was allowed to cover the distance from point 
to point. 

Incidentally, this traffic accounts in part for the 
searcity of wagons. If there were twelve trains 
a day of forty wagons per train, and it took a wagon 
seven days to cover the outward and return journey, 
over 3300 wagons would be required. This, it 
must be remembered, was almost new traffic, as the 
coal used to be sent by water. 

South Wales coal was also sent by rail to Erith 
(S,B. and C.), Gosport (L. and 8.W.) and Devonport 
(G.W.R.). 


THE SUDDEN RECALL OF THE TERRITORIALS. 


Never had the English railway companies a more 
severe test than that of Sunday, August 2nd, and 
Monday, August 3rd, 1914—the Sunday and Monday 
of the crisis and of the August 1914 Bank Holiday. 
This was not due to any holiday traffic; there was 
little of that, as few were inclined to travel. The 
trouble arose out of the sudden recall of the Territorials 
from their camps, and of those regular regiments who 
were also under canvas. To appreciate the situation 
it must be remembered that the week before the 
August Bank Holiday and the week>beginning on 
that day, cover the period when the large majority of 
Territorials take their training under canvas at the 
various camps situated all over the country. 

In 1914 those camps which began on Sunday, 
July 26th and during the following week were held as 
usual, and the customary special trains for Territorials 
and Regulars ran as usual, even up to and including 
Saturday, August Ist. The latter day saw the heaviest 
traffic of this character—it is, owing to this class of 
travel and the holiday traffic, always the busiest day 
of the year—although the railway companies, which 
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the trains should not be run. On Sunday, the 2nd, the 
traffic was almost as great. On that day, however, 
the military authorities yielded to the representations 
of the companies and ordered the breaking-up of the 
camps and the return of the men to their depéts. 
This was, indeed, a great undertaking and a severe 
test on the resources of the companies which had to 
send the necessary trains to the camp stations and 
arrange for their journeys, not only over the line of 
the company on whose railway the camp was situated, 
but generally over other companies’ lines as well. 
To such companies an intimation had to be sent as 
to the approximate times the specials would arrive 
at the junction points. Not only had the requisite 
rolling-stock to be provided, but engine-power, 
enginemen and guards. The vehicles had generally to 
be worked down, and sufficient time had to be allowed 
for their loading up before the return journey could 
be commenced. 

The task was the greatest ever placed before the 
railways as a whole, although it may be remarked, 
incidentally, that more severe tests came later to 
individual companies. But as regards the incident 
now under discussion it was one that affected nearly 
every company, large and small. As an illustration 
of the effect on a small company let the experience 
of the Cambrian be related. 

During the latter part of July the 16th Brigade of 
Regulars, comprising 2,000 officers and men, 76 horses, 
40 carts, transport wagons and 200 tons of baggage, 
was in camp near Llanidloes on the Moat Lane-Three 
Cocks line, whilst an artillery camp, composed of 
500 men and the necessary horses, guns, transport 
wagons, &c., was at Rhayader, 14 miles further south 
on the same line. The Welsh Territorial Division was 
in camp at Aberystwyth and Portmadoc ; there being 
5000 men at the former place and 4000 men at the 
latter. Both these places are on the Coast main line 
of the Cambrian system which runs north and south 
from Dovey Junction; Aberystwyth is 17 miles south 
of Dovey Junction and the southern end of the 
Cambrian system, whilst Portmadoc is 40 miles north 
and near the northern end. 

At 9 p.m. on Wednesday, July 29th, an order was 
received by the Cambrian Railway officials at Oswestry 
for the whole of the Llanidloes camp to be removed 
to the North-East Coast, and seven special trains had to 
be immediately arranged for. These trains took 
every available vehicle—the ordinary traffic was very 
heavy at the time, as the war cloud had not then 
become visible to most people—even the workshops 
being completely emptied of all vehicles, fit to run, in 
order to meet the demand. The first train left at 
seven on Thursday morning and the others followed, 
at intervals of an hour to an hour and a half, as quickly 
as they could be loaded up, the last of the seven leaving 
at 2.25 p.m. They travelled over the Cambrian via 
Moat Lane, Oswestry to Whitchurch, whence the 
London and North-Western worked them via Crewe, 
Stockport and Huddersfield to Leeds, where they were 
handed to the North-Eastern Company. 

The Rhayader camp was to have returned in instal- 
ments on the Wednesday, Thursday and Friday of 
Bank Holiday week, but on Thursday, July 30th, orders 
were received to send the men, &c.,on the following 
day to Plymouth. Five specials were necessary, 
which the Cambrian worked to Talyllyn where they 
were taken over by the Brecon and Merthyr Company 
which probably handed them to the Great Western 
at Newport. 

The break-up of the Welsh Territorial camps was a 
far bigger undertaking. Here were 9000 men, and at 
10 p.m. on Sunday, August 2nd, orders were received 
that they were to return immediately to their home 
stations. Twenty-six trains were required for the 
stock which had to be gathered together and sent to 
Aberystwyth and Portmardoc respectively, over a 
single-tracked railway already severely taxed with a 
holiday traffic, and then conveyed, under similar 
conditions, to the various junctions with foreign 
companies—Afon Wen, Welshpool and Whitchurch for 
the London and North-Western, Dolgelley and 
Buttington for the Great Western, Three Cocks for 
the Midland, and Talyllyn for the Brecon and Merthyr 
—for their various destinations in the whole of North 
and South Wales. All the trains with one or two 
exceptions, were got away on the Monday and the 
stragglers left during Monday-Tuesday night. 

_ What the London and North-Western Company had 

to do may be gathered from the following brief 
epitome of its biggest camp movements immediately 
prior to the August Bank Holiday. On that com- 
pany’s line were three very large camps in particular. 
One was the camp of the West Laneashire Terri- 
torials in the triangle on the borders of North Lan- 
cashire and Westmoreland, served by Milnthorpe 
on the North-Western main line. Kirkby Lonsdale 
on the Ingleton branch of the same company, which 
has a connection with the Midland Railway and 
Hornby on the Morecambe-Lancaster-Settle branch 
of the latter company. This camp required thirty- 
three trains, of which five were handed to the Lan- 
cashire and Yorkshire Company. 

The next biggest camp on the North-Western 
system was at Conway. Here the Northumberland 
Territorials were in camp, and their return required 
nineteen trains, which, after a journey of 125 miles 
to Leeds, had about another 100 to cover over the 
North-Eastern system. At St. Asaph, between 











THE ENGINEER 


491 





Rhy! and Denbigh, were encamped the Staffordshire 
Territorials, who required thirteen trains, many of 
which were handed over to the North Staffordshire 
Railway Company at Crewe, whilst at Rhyl itself 
were the Warwickshire Territorials, who required 
eleven trains to take them back to Birmingham, &c. 
At Carnarvon was the 4th and. 5th Border Regiment, 
which required three trains to, take it back to the 
Furness Railway, which company handed over 
some portions at Whitehaven for the Maryport and 
Carlisle, Cockermouth, Keswick and Penrith, and the 
North-Eastern Railway. At Carnarvon were also 
the 4th and 5th East Lancashire Territorials, who 
required five trains to take them back on to the Lan- 
cashire and Yorkshire Railway for Blackburn, 
Bacup, &c., and one to Old Trafford on the London 
and North-Western system. . There were thus forty- 
eight trains, in addition to those from the Cambrian 
vid Afon Wen—four in number, we _ believe—on 
the Chester and Holyhead division, which had to be 
worked specialiy without any pre-arranged pro- 
gramme, at a time when the traffic was, if not heavy, 
in the usual meaning of the term, at least considerable, 
and when every one was on tenterhooks. 

There were many cross-country journeys to be 
made, for which the London and North-Western 
had to make some arrangements. The 3rd East 
Anglian Brigade had to be taken back in three trains 
from Wales to Peterborough, and there. handed to 
the Great Eastern, the 6th Notts and Derby from 
Hunmanby on the North-Eastern vid the Midland 
Railway to Buxton, and thence over the London 
and North-Western to Whaley Bridge. The Lan- 
cashire and Cheshire Royal Garrison Artillery had 
to be brought back from Shoeburyness to Liverpool 
and Barrow-in-Furness, and the 4th South Midland 
Brigade, Royal Field Artillery, from Lydd, in three 
trains to Coventry. 

The Midland Railway Company had had occasion 
during the eight days ended Sunday, August 2nd, 
to work sixty-one special trains for-Territorials, of 
which thirty were on Sunday, the 2nd. During 
the fortnight ended on that day the North-Eastern had 
run, as properly arranged trains,102 specials, of which 
twenty-five were local to the North-Eastern, fifteen 
were from the Great Central, four were from, and 
thirty to the London and North-Western, ten were 
from the Great Northern, three from the Lancashire 
and Yorkshire, and fifteen from the Midland. In 
addition to these, between seventy and eighty trains 
were run by the North-Eastern Company on short 
notice on and just before the Bank Holiday Monday. 
The London and South-Western Company had 
fifty-six trains which had to be worked back, and 
the Lancashire and Yorkshire sixteen. 

The Midland and South-Western Junction is 
another small line which then, and since, has done 
very good work as a result of its stations on 
Salisbury Plain, and on the direct route from the 
North vid Cheltenham to Southampton. The princi- 
pal military station is Ludgershall, whence is a branch 
to Tidworth. Amesbury, also on the Plain, is on 
a branch of the London and South-Western, and 
trains that travel over the Midland and South- 
Western Junction Railway, bound for Tidworth, 
are reversed at Andover. At Grafton there is a 
loop connection belonging to the Great-Western 
Company which connects with its Berks and Hants 
line. What the Midland and South-Western Junction 
Company had to contend with was that three specials 
were conveyed to Ludgershall on Wednesday, July 
29th, and that twenty-four specials were programmed 
to run on the following Sunday. 

In any estimate as to what the gathering together, 
the loading, transport, and unloading of these special 
trains meant it must be remembered, inter alia, 
that in many cases the use of other rolling-stock 
than carriages, such as horse-boxes, cattle-trucks for 
horses, wagons for service carts and guns, and vans 
for cycles and baggage was necessitated. 

After the recital of these details the remark we 
have already made as to the severity of the task 
the companies had to perform will be appreciated. 
In any estimate of this task, it must be remembered 
that the return of the Regulars and Territorials from 
camp was an urgent necessity; the extent of the 
urgency now being the more understood because of the 
revelations by Lord Haldane on the 29th ult. that 
mobilisation was begun on Monday, August 3rd, 
at 1l a.m. There was not, as we have said, much 
holiday traffic about, but the trains for the public 
were there for those who wanted to travel. It was 
altogether a most perplexing, as well as an anxious 
time, but the railway companies at that early stage 
proved their ability to cope with difficulties. 








In the final report of the Queensland Royal Commission 
on steel and ironworks the Commissioners state that they 
have collected sufficient data to justify them recommending 
that the Government should establish an up-to-date plant, 
ata cost of about £100,000 for producing pig iron. The Com- 
mission suggests that the State should encourage the manu- 
facture of steel-rails, and recommends that the State should 
proceed immediately with the erection of a furnace with a 
capacity of dealing with, say, 150 tons of ore a day, to- 
gether with by-product coke-ovens and mine eyuipment, at 
an initial cost not exceeding £150,000, further sums to be 
expended if circumstances warrant the extension of the 
work. 





ENGINEERING MARKETS OF BRAZIL. 
(By Our Former Special Commissioner in South America). 
No. III.* 


In a country like Brazil, with its extensive acreages 
of virgin soil, of which only an insignificant part has 
been put under cultivation, it is but natura] to find 
large tracts of various grasses. In no parts is winter 
sufficiently cold to prevent green feed from growing at 
any part of the year, and consequently little attention 
is given to the preparation of hay. The State of 
Pernambuco offers, perhaps, the most favourable 
field for hay-making machinery, since here it is 
necessary to prepare fodder to carry animals through 
the dry season. None the les: the State might be 
searched from end to end without coming across 
more than a dozen mowing machines—and no 
baling-machines—of any description. While there 
is an abundance of grass for all cattle in all parts of 
the country at all periods of the year, the cities 
and large towns are well provided with alfalfa, 
the Spanish name for Medicago sativa, or Lucerne, 
a leguminous plant extremely nutritious for 
carriage-horses, cattle and other working animals. 
Hay tools are, therefore, not very much in re- 
quest, the only kinds in demand being mowers 
and rakes. Here and there upon some of the more 
progressive estates one may encounter a few small 
hand and horse-power hay-presses, and doubtless, 
as the work of the agricultural schools becomes more 
widely spread, the demand for this class of machinery 
will extend. 

There are very few British mowers to be seen in 
Brazil, although were they introduced upon anything 
like a systematic scale there is little doubt that 
they would prove as popular there as elsewhere. The 
mower most widely used is of the North American 
type, the sizes varying between 3}ft. and 4}ft. cut, the 
machine being adapted for one or two horse traction. 
Some of the machines have a wheel in place of the 
inside cutter bar shoe. Hay rakes, tedders and 
stackers are also in but moderate demand as yet. 

If Brazil cannot be considered a hay-growing coun- 
try, it has no better claim as a cereal producer, thus 
comparing unfavourably with its neighbour Argen- 
tina. It had been the policy of the ex-President of 
the Republic to further the growing of cereals as much 
as possible, not only in order to help the Allies, but to 
lessen the large annual imports of grain from the 
neighbouring States. Harvesting machinery is still, 
therefore, little used, and, where employed, consists 
almost entirely of the smaller machines, the larger 
type hardly existing. Of the cereals grown in Brazil 
maize is the most important, but here, again, it is only 
raised in small patches in a very haphazard manner. 
The largest producing State is Sao Paulo, while Minas 
Geraes and Alagoas rank second and third. In all 
three of these States wheat is grown to a moderate 
extent, and it is the avowed purpose of the new 
Brazilian Government, in which Senor Pereira Lima 
continues to hold office as Minister of Agriculture, to 
encourage its cultivation to the fullest extent. It is 
not expected, however, that Brazil will ever become 
a great cereal-producing country. The distribution 
of 100 tons oi seed-wheat in one State alone, a few 
years ago, indicated the efforts being made to increase 
the yield; while an effort in the same direction has 
been the establishment in Parané of a fazenda, or 
plantation of 80 houses, to demonstrate the possibility 
of growing wheat with the latest modern machinery. 

The harvesting machinery most likely to sell is 
that used in the cultivation of rice, of which very large 
quantities are now being grown throughout the 
Republic. The most popular machine is the 5ft. 
self-binder, adapted for four light animals to each 
machine. Inasmuch as the majority of the rice 
plantations are still cutting and thrashing by hand, it 
is obvious that here a favourable market should be 
found for harvesting machinery, together with other 
agricultural tools and implements. The present 
Ministry of Agriculture is very favourably disposed 
towards British-made machinery, and manufacturers 
of harvesting plant have seldom had a better oppor- 
tunity than the present for introducing their specialities 
in the Republic. The energetic selling agent might 
find almost as many orders awaiting him as he could 
execute, and this condition is likely to last for a con- 
siderable time, more especially as supplies must of a 
necessity prove insufficient owing to similar require- 
ments existing not only throughout South America 
but throughout the world. ; 

Owing to the amount of water-power available in 
the form of streams and rivulets—the whole of this 
immense field of exploitation has been left practically 
untouched—the sale of windmills in Brazil is not very 
large. The northern part of the Republic is the most 
favourable district for these aids to agricultural 
development, the States of Cera, Rio Grande do Norte 
and Pernambuco being the most likely selling districts. 
Unlike the rest of Brazil, these northern provinces 
suffer at times from prolonged drought, while they 
are rather less generously provided with natural 
streams and rivers. In all three sugar cultivation is 
carried on to a very marked extent; consequently 
artificial irrigation by means of windmills is generally 
resorted to. A large and regular sale of such machinery 
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takes place in and around Fortaleza, the city, port 
and capitalzof the-State,of Ceara,,and in which dis- 
trict sugar, coffee, rubber, cotton and citrous fruits 
are largely grown. Although the population of the 
town itself does not far exceed 50,000 (if the suburbs 
be included) there is a large rural population in the 
districts surrounding Fortaleza, practically all of 
which is engaged in agriculture. According to 
statistics one-third of the windmills imported into 
Brazil during 1915 went to Fortaleza; one-third to 
Rio de Janeiro; one-sixth to Pernambuco, while the 
remainder was divided among other port cities in the 
following order of importance: Santos, Natal, Para, 
Porto Alegre and Bahia. 

The type of windmill which sells best is that provided 
with a 20ft. to 40ft. tower and an 8ft. to 10ft. wheel. 
No mill having a stroke longer than 9in. meets with 
much demand. Most of the wells are dug wells. 
Regarding pumps, conditions are wholly different. 
These are met with everywhere, pitcher pumps 
being sold by the hundreds, importing houses stocking 
them in various sizes and qualities. These pumps 
having a 4in. or 5in. stroke, and are fitted for lin., 
l}in., ljin., 2in. and 2}in. suction pipes, and 2in., 
3in., 3}in., 4in. 4}in. and din. cylinders, are mostly in 
demand. There is also a good and regular sale for 
hand-pumps with 5in. to 6in. stroke, pressure pumps, 
diaphragm pumps, windmill pumps, rotary hand and 
power pumps, while for many of the rice plantations 
centrifugal power pumps are employed. Here the 
favourite sizes are those having from jin. to Qin. 
suction pipes and from lin. to Yin. pressure pipes, with 
a capacity of from 650 to 985,000 gallons per hour. 
In some of the better-regulated and more largely- 
populated districts there is a demand for direct 
connected electric house pumps of moderate capacity 
as well as for direct connected electric centrifugal 
pumps. The electric current available at most places 
is 220 to 250 volts alternating. 

In nearly all parts of Brazil there may be found a 
considerable sale for hydraulic rams, but particularly 
in the States of Rio Grande do Sol (Porte Alegre), Sao 
Paulo and the districts of Rio de Janeiro. The trade 
done in these appliances is very important, all sizes 
being stocked from the smallest to those of the greatest 
capacity. The rams are found particularly useful 
for small supplies, since they act quite automatically, 
and even the most unintelligent among the natives 
is able to fix and regulate them. 

Another implement of which the use is thoroughly- 
well understood by Brazilian farmers, is the land- 
roller, which may be found in most sections of the 
country where agriculture is carried on to any great 
extent. These rollers are not always imported, but 
not infrequently are improvised out of thick tree 
trunks or other wood, mostly very crude in shape 
but effective in use. Some farmers make rollers of 
their own from a section of cast-iron sewer pipe from 
12in. to 14in. indiameter, filled withrubble or any other 
heavy material they can find. Of recent years a 
number of iron land-rollers have been introduced from 
the United States, and are reported to be selling well ; 
no attempt seems, however, to have yet been made to 
place a reliable, but moderately priced, roller of 
British manufacture on the Brazilian market. There 
is a demand for a two section roller, with 26in. drums, 
having a total width of 7ft. 

Another machine for which there is a small but 
increasing demand is the winnower, especially in the 
rice-growing districts, where the machine is used 
for cleaning this grain and other cereals. The princi- 
pal rice plantations are found in the States of Sao 
Paulo and Minas Geraes, the industry having in- 
creased during the past four years by about 1000 per 
cent., necessitating the employment of a large amount 
of agricultural.machinery. In addition to the two 
States mentioned good markets for winnowing 
machines are to be found at Pelotas and Porte Alegre 
in the State of Rio Grande do Sol, the principal de- 
mands being for medium-sized hand-machines, with a 
somewhat smaller market for combined hand and 
power-machines. Importing houses for this class of 
machinery usually furnish screens for rice, wheat or 
beans, and at an extra price supply screens for barley, 
oats, or corn. Owing to the rough usage with which 
they meet, it is essential that machines of this type 
should be strongly made and well braced. 

All working animals in Brazil are fed upon sugar- 
cane and corn cobs or stalks among other foods, and 
in consequence there exists a widespread sale for 
chaff cutters for cutting up the cane and cobs. Many 
of the machines met with are of British manufacture, 
the productions of Stamford, Taunton, Ipswich and 
LincoJn having a substantial sale. It seems that 
British manufacturers have been enabled to place a 
good machine upon the market at a price somewhat 
lower than any offered by either North American or 
German manufacturers. 

A determining factor in the construction of feed- 
mills and grinders is that the cutters are built on cast 
iron or wrought iron legs, while most of the competitive 
cutters offered to the trade have only wooden legs. 
Among the smaller types of machines there is a grow- 
ing demand for a cutter that will cut or crush corn or 
grain into }in. or }in. lengths. The base of these 
machines should be long and rectangular, the feed 
being from the side, the hopper or mouth-piece being 
placed at right angles to the frame near its centre. 
The legs and bed should be of wrought iron and well- 
braced together; a simple arrangement of gearing 
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upon one type which has a ready sale, offers a change 
of length of cut and stop motion controlled by a single 
lever conveniently placed on the side near the opera- 
tor who feeds the machine. 

Supplied with solid-toothed feed rollers, com- 
pression is increased or diminished by a sliding weight 
operating on a long arm and placed under the machine, 
which has a rising mouth 8}in. wide, and a 30in. fly- 
wheel with two, broad crescent-shaped knives attached 
to two spokes of the wheel. The machine of British 
manufacture is sold (or was offered before the war) 
on the Brazilian market at about £4 12s., less a dis- 
count of 25 per cent., and an additional 5 per cent. 
This class of machine is regularly fitted with one 
handle, but if two handles are required an additional 
5s. is charged, as per list. There is yet a cheaper 
type of machine, also of British manufacture, which 
sells almost equally well. It has a narrow rectangular 
bed of cast iron with cast iron legs, the cutting and 
crushing mechanism being mounted endwise on the 
hopper or mouth. There is a rising mouthpiece 7}in. 
in width, the feed rollers being solid-toothed. For the 
alteration of the length of cut a reversible worm- 
gear is provided, while a sliding weight increases or 
decreases compression on the feed rollers. At an 
extra price of £2 10s. a 30in. wheel with two broad 
crescent-shaped knives is supplied, the price admitting 
of a discount of 25 per cent. and 5 per cent. For 
another small additional sum extra large-sized fly- 
wheels can be had. Another and cheaper cutter is 
fitted with e fixed 7}in. ‘mouth-piece, and has 
wrought iron legs and a narrow rectangular bed. 
This cutter has solid-toothed feed rollers and worm- 
gear, an extra worm being furnished for cutting two 
lengths. The legs have a wide spread on the ground, 
but narrow rapidly and are not braced. The selling 
price for this machine hitherto has been £2 Is. less 
25 per cent. and 5 per cent., and as no altered or new 
price-lists have been received since the war it is 
assumed that the machines can still be imported at 
the above mentioned prices and under the same cus- 
tomary discounts. It is not only in Brazil, moreover, 
that these machines have become favourites, for 
throughout South America they enjoy a wide popular- 
ity. 
There are many types of feed grinders to be met 
with, the sale being of an encouraging nature. In 
the States of Rio Grande do Sol and Sao Paulo sweep 
mills for grinding ear corn are much in use. In the 
second-named State there is also a demand for large- 
capacity mills for grinding unhusked corn on the cob, 
which is used as feed for work animals. Practically 
every coffee plantation uses one or more of these 
mills, and in some few cases they are worked by 
electric power. The higher-priced machines usually 
come from the United Kingdom, while the cheaper- 
priced have been supplied by North American and 
German firms. The market might be considerably 
widened by the introduction, especially in the States 
of Rio Grande do Sol and Sao Paulo, of a smaller 
type of machine, that would grind sufficiently fine 
for table use. Both types of machines are in request 
—those having iron burrs and those having French 
stones. Of late years a native factory of such machines 
has been established at Jundihay, in the State of 
Sao Paulo, the demand having been very large and 
the war having seriously interfered with foreign 
importations. Even those machines which found 
their way to Brazil represented, on account of the 
increase in freight rates, an advance in the selling 
price of between 400 and 500 per cent. Were such a 
figure to be permanently maintained it would be 
impossible for foreign manufacturers to compete 
with the local industry, but it is hardly to be supposed 
that freight rates will be maintained at anything like 
their present figure, and there is no doubt that in a 
reasonable period shipping charges will be lowered 
to, or near, their pre-war basis. 

It is only now that tractors are beginning to attract 
attention in Brazil, and several of the larger machinery 
importers are apparently anxious to interest them- 
selves in the direction of further development of this 
class of agricultural machine. Such tractors as have 
found their way into the Republic are almost entirely 
of United States’ manufacture. The Brazilian States 
wherein the largest demand is likely to be met with in 
the near future are those of Sao Paulo and Rio de 
Janeiro, more especially in the sugar-cane districts 
and round Campos, where already several machines 
are to be found at work. The principal demand is 
in favour of a small, compact machine of the very best 
quality, such as would be likely to emanate from 
British engineering shops. The character of the soil 
upon which it would have to operate is generally 
heavy, moist, and clayey, so that the disc type is 
preferred to any other. The tractors should not 
develop less than 15 horse-power at the draw-bar, and 
the requirements call for a disc plough having 24in. 
dises and ploughing to a depth of 6in. Some pur- 
chasers are desirous of using mould-board ploughs 
with general-purpose bottoms, but they want a 
tractor pulling continuously a plough having three 
14in. bottoms ; anything under 15 horse-power at the 
draw-bar would fail to answer to these requirements, 
more especially in view of the fact that the tractors 
would be run with kerosene as fuel. Such a tractor 
as that mentioned has already been tested in the 
State of Sao Paulo, where the soil is of a somewhat 
light character; it was found in every respect satis- 
factory, but where tested on heavy ground the same 
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machine proved a failure. A light machine for the 
rice-plantations of Sao Paulo would meet with a ready 
sale. Here, also, there is a demand for larger trac- 
tors that can be used for ploughing, thrashing, pump- 
ing water and hauling grain to market. A very 
considerable trade in such machines could be carried 
on if there were an opportunity taken for showing 
them at some public demonstration. 

It should be borne in mind that if intended for 
work in Brazil, tractors should be equipped with a 
combination gasoline-kerosene carburetter for vapor- 
ising and mixing with a regular supply of air to form 
the explosive mixture, and a high tension magneto that 
has an impulse starter and will not be affected by 
extreme dampness. Moreover, all tractors should be 
provided: with a canopy as a protection from the 
intense heat of the sun. The tractor market is, 
perhaps, one of the most promising to be found in the 
Republic, if it be carefully studied and intelligently 
dealt with. 

For dairy machinery there should be likewise a very 
encouraging demand. Brazil is essentially a dairying 
country, and especially successfully is the industry 
carried on in the States of Rio Grande do Sol and 
Minas Geraes. In the last-named State there are 
over one hundred butter or cheese factories or 
creameries, many of which form a collecting centre 
to which the neighbouring farmers bring their abun- 
dant produce. Some of these factories are very well 
equipped with modern separators, coolers, machines 
for making butter and both hand and power-churns 
British dairy machinery is known and much liked ; 
the export could be much increased since the majority 
of native dairymen are much in favour of its employ- 
ment. Keen competition must be expected, however, 
from the United States, where marked improvements 
in this class of machinery have been introduced of 
late, and more particularly in connection with cream- 
separators. In this connection the smaller types of 
apparatus are in the greater demand, such as those 
having a capacity of 8 or 9 gallons per hour, or from 
10 to 12 gallons per hour, and even 11 to 14 gallons 
per hour. There is also a market for a good churn 
in four or five sizes of, say, 1, 2, 3, 5, and 13 gallons 
capacity. A popular churn of this character is 
mounted on a round three-legged base, and designed 
to be placed on a table when in operation. The base 
also carries the gear-wheel and crank which transmits 
power to a larger gear ring on the bottom of the 
churn proper. The bowl of the churn is cylindrical 
in form, slightly tapered towards the top, fitted with 
a cover secured by a knurled spring nut, and made 
of heavy nickled tin. 








MINISTRY OF MUNITIONS ORDERS. 





REMOVAL OF CERTAIN RESTRICTIONS REGARD- 
ING SALE AND PURCHASE OF CALCIUM 
CARBIDE AND MACHINE TOOLS 


On and after the lst December, 1918, all restrictions 
as to the sale or purchase of calcium carbide will be 
removed, subject to a maximum price to consumers of 
£40 per ton for quantities of 1 cwt., and over (granulated 
10s. per ton extra). No application for the use of this 
material or returns of stock need be made to the Ministry 
of Munitions after that date. 

It is anticipated that supplies are available for all 
purposes, and will be distributed thro the ordinary 
trade channels, but should the exigencies of the ship- 
building trade demand it, the Government reserves the 
right to give preferential deliveries. 


Tue Minister of Munitions has announced, in com- 
munication Serial No. C. 9634, that restrictions upon the 
release of new machine tools and woodworking machinery 
have been removed, provided that such machines are 
purchased from firms or persons holding permits from the 
Minister to trade in such articles. It is consequently no 
longer necessary for persons or firms desirous of purchasing 
such machines to make application to the Ministry of 
Munitions for release certificates before placing their 
orders with the manufacturer or me’ t, as the case 
may be. It may be pointed out that the restrictions upon 
the purchase or sale of second-hand machine tools and 
woodworking machinery had previously been removed. 





REMOVAL OF CERTAIN RESTRICTIONS ON NON- 
FERROUS METALS. 


Tue Ministry of Munitions, in the disposal and alloca- 
tion of stocks of non-ferrous metals in its possession to 
consumers, will be prepared to pay brokers and recognised 
intermediaries a commission of } per cent. subject to cash 
payment for the material. 





PIG-IRON STEEL AND BAR-IRON PRICES. 


The Minister of Munitions has given notice (a) that 
he has fixed export price of pig-iron applicable to all exports 
of pig-iron on and after December 2nd, 1918, until further 
notice. The existing maximum prices of pig-iron for home 
delivery remain in force until further notice ; (6) that he 
has fixed new maximum prices of steel for delivery in the 
United Kingdom on and after February Ist, 1919. Until 
that date the existing maximum prices remain in force ; 
and (c) that he has fixed export prices of bar-iron applicable 
to all exports of bar-iron onand after December 2nd, 1918, 
until further notice. Particulars of the foregoing may be 
obtained on application to the Ministry of Munitions 
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(C.1.8.P.), Room 104, 8, Northumberland-avenue, W.C. 2. 

During the war, while the Government was practically 
the sole purchaser of iron and steel products, the Ministry 
of Munitions adopted the policy of stabilising prices in the 
iron and steel industries by paying direct to the makers 
certain increased costs due to war conditions. Now that 
the Government is no longer the sole purchaser, it is 
desirable to place the industry on an economic basis as 
early as possible, but the great increase in prices which 
would result from an immediate withdrawal of all subsidies 
would seriously prejudice the resumption of ordinary 
commercial work and induce dislocation not only in the 
iron and steel trades, but in the wide field of engineering and 
other activities dependent on iron and steel. 

The Government has, therefore, decided to re 
move the subsidies in two stages. Those applic- 
able to steelmaking will be removed on January 3lst, 
1919, when a revised schedule of maximum prices for 
steel will take effect. Those applicable to pig iron will 
continue to April 30th when it is proposed that all subsidies 
should cease entirely. This will involve a further re-adjust- 
ment of steel prices, but post-war conditions are not yet 
sufficiently stable to warrant the fixing of prices after 
that date. 

Arrangements have been made in consultation with the 
trades concerned to secure an equitable distribution of 
pig-iron and steel so long as any subsidies continue. The 
powers possessed by the Government under the Defence 
of the Realm Act will, if necessary, be exercised to prevent 
any undue holding of subsidised material. 

It is not, however, intended that Government subsidies 
should be used to enable exports to be made to overseas 
markets at less than the full cost. The Ministry has, 
therefore, issued lists of export prices for both iron and 
steel calculated to include the full amount of the subsidies. 
The Government will levy as a drawback on exported iron 
and steel the difference between the home and export 
prices. 





REFRACTORY MATERIALS. 


Tue Minister of Munitions, under date of November 
19th, ordered that no person shall, until further notice, 
offer to sell or purchase, or sell or purchase, or deliver or 
take delivery of any of the goods or materials specified in 
the accompanying schedule at a price exceeding the price 
set opposite the same in that schedule, except under a 
special permit issued under the authority of the Minister 
ot Munitions. 


Schedule. 


Maximum prices 
f.o.r. Makers’ Works. 





Description. 
England, Wales 


and Treland. Scotland. 





Firebricks. Highest grade. 
9in. x 4$in. x 3in. squares.. 152/6 per 1000) 
5 


Qin. x 4}in. x 24in. squares 135/- per 1000} 152/6 per 1000° 


Blast furnace linings and 77/6 perton. 77/6 per ton. 
special bricks ‘ning. a 
Best quality ground fire-clay .. 24/— per ton 24/- per ton. 
Gas retorts, to standard speci- 
fication .. .. .. .. ..| I1/-perfoot. 11/— per foot. 





All applications under this Order should be made to the 
wry ed Controller of Iron and Steel Production, Ministry 
of Munitions, 8, Northumberland-avenue, London, W.C. 2. 





SALVAGE OF THE ONWARD. 





Many interesting tales could be told of how the Admiralty 
Salvage Department have saved ships during the war, says 
the Naval and Military Record. Some are romantic ; 
others thrilling. But novelty, combined with mystery, 
attaches to the salving of the cross-Channel steamer 
Onward, which plied between a French port and a Southern 
port on the English coast. 

The boat was moored at the English port, and at about 

11 o’clock at night, for no reason that could then be 
discovered, the fore part of the ship burst into fierce flames. 
In order to prevent the fire spreading to the quay the 
Onward was towed a little distance away and scuttled. 
She listed and rolled on to her side in comparatively 
shallow water. 
_. Then the salvage men got to work. Alongside the quay 
is a railway track, and the idea struck them of using loco- 
motives to raise the sunken steamer. Strong wire ropes 
were fastened round the derelict bulk and worked through 
tripods fixed on the quay. ‘These ropes were attached to 
the locomotives, which commenced the herculean task of 
literally dragging the big ship into an upright position. 

The five railway engines put on full steam and com- 
menced to tug with all their strength. It was a tremen- 
dous struggle. The locomotives panted, snorted and 
strained, but for a time were unable to move. Eventually 
their combined efforts began to tell. The vessel was 
slowly heaved from her resting place, and with the aid of 
tugs kept clear of the quay and dragged into an upright 
Position. She was patched up temporarily and towed to 
the Thames for repairs. 








Ir metallic iron at an incandescent heat be brought into 
contact with tetrachloride of silicium then chloride of iron 
will be produced, free silicium being separated off at the 
same time. Hitherto, this process has only been used 
for coating the incandescent bodies of electric heating 
or lighting devices with silicium so as to protect them 
from all atmospheric influences. Recent experiments 
made by a Vienna firm have shown that the reaction in 
question also affords a basis for providing all kinds of 
metal articles with a thick coating of silicium—or of a 
silicium compound—whereby they are rendered not only 
air, but also acid, proof. The articles in question, if of 


iron, are treated whilst hot with halogen combinations 
of silicium, or silicon as it is nowadays more generally 
called. Non-metallic articles must first of all be treated 
with a metallic coating, to which the silicon or silicon 
combination is then subsequently applied. 
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THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Is the Iron Market being - Beared ” ? 


Tur Midland iron market continues uncertain, 
with a number of cross-currents difficult to estimate. 
Apparently there is a good deal of material wanted. 
Inquiries are being made, but numerous buyers are dis- 
posed to be cautious, and are holding back. Ironmasters 
interpret their action as a deliberate attempt to “* bear” 
the market. Meanwhile, a large amount of business 
formerly set aside in favour of high priority contracts is 
receiving attention. Merchants consider it good policy 
to put all the material they can into stock, and their 
requirements account for a great deal of the activity on 
uncertificated work. Bar iron is in urgent demand. 
Makers’ resources are still extensively engaged on official 
work, to which priority has to be given. For example, 
producers of small rounds, squares and flats remain too 
busy to entertain merchant orders. The tension caused 
by the heavy requirements of France continues. Prices 
are maintained on the old basis, viz., £17 10s. for iron and 
£18 10s. for steel. Pressure for black sheets is such that 
millowners have no opportunity to turn to uncertificated 
work. Business in galvanised sheets is confined to Govern- 
ment orders. Prices are firm all round at the Ministry of 
Munitions maxima, and there is no room for speculation. 
Moreover, the contingency of price disturbance in the 
future has been carefully discounted. Orders are taken 
with the qualification that sellers shall be at liberty to make 
re-adjustments of price necessitated by variation in the 
control conditions. There is a growing volume of traffic 
to the ports, and it is hoped that shipping facilities will 
early be correspondingly accelerated. The enormous fall 
in shipping insurance rates—which have been as high as 
£5 to £6 per ton during the submarine menace, and are 
now back to several shillings—is regarded as certain to 
open up a great deal of Colonial and Imperial business. 


Pig Iron. 
In the pig iron department buying is proceeding 
quietly, smelters accepting small lots. 


New Steel Trade Conditions. 


It is a not uncommon remark in steel circles this 
week that the steadying influence of the control is being 
withdrawn too suddenly for some buyers to adjust them- 
selves readily to almost forgotten conditions. Consumers 
who want to avail themselves of their new freedom to 
secure supplies complain that their orders are not being 
accepted. This, however, is likely to right itself soon, as 
with vastly strengthened productive resources there should 
be a plentiful surplus for the general trade after providing 
for the priority orders which are being interposed. The 
system of certifying finished articles of steel for export 
came to a close last week-end, after being in force three 
years. Its purpose was to ensure that no steel containing 
tungsten and other valuable constituents was sent out of 
thecountry. The Birmingham Chamber of Commerce was 
entrusted with the issue of certificates for that part of 
England lying south of Derby. During the past six months 
the consignments certified had fallen to about 60 per day, 
as compared with 250, or even 300, earlier, the decline 
being due to the extension of the list of prohibited exports. 


Shell Steel and Services. 


The dwindling of orders for shell steel is con- 
fronting many steel manufacturers with a new position to 
which they appear to be gradually adapting themselves 
without any very serious disorganisation. The Govern- 
ment plan to reduce war output by easy stages means that 
an appreciable amount of material is still going into shell 
cases and similar munitions. With regard to the utilisation 
of surplus shell steel, it can be used for rails in collieries and 
so forth, provided the blooms are of suitable size By 
remelting it can also be so modified in character as to fit 
it for other service, but the process must necessarily be 
expensive. In the semi-finished department matters 
continue largely in suspense. A typical example of what 
is happening is related by a large exporting merchant, who 
wanted a supply of steel billets for export. He was quoted 
by a large steel firm at the home price of £10 7s. 6d., but 
on the firm learning that the material was wanted for 
export the quotation was peremptorily raised to £21. The 
transaction went off on these terms, the merchant subse- 
quently finding that his customer had placed the order 
quite satisfactorily with another steelmaker at £15. 
Steel hoops remain in good request at £17 15s. to £18 and 
upwards. The steel plate mills are working up to full 
capacity, and the work already in hand will carry them 
well forward into the New Year. It is understood on this 
market that there has been a good deal of foreign inquiry 
directed to British steel manufacturers largely for ship- 
building material, but the belief is that this has been 
invariably tufned down. 


Advance in Ironworkers’ Wages. 


The accountants’ return to the Midland Iron 
and Steel Wages Board for the two months ended Octo- 
ber last has just been made known, and it certifies that the 
net average realised selling price of all classes of manu- 
factured iron had been £16 9s. 7.62d. compared with 
£16 ls. 1.63d. in the months of July and August last. The 
advance of 8s. 6d. per ton gives ironworkers an advance in 
wages of 5 per cent. Puddlers’ wages now become 
19s. 9d. basis. The 19s. 9d. is made up of 18s. 9d. per ton 
in accordance with the sliding scale, and 1s. per ton on 
puddling or 10 per cent. on all other forge and mill wages 
as the equivalent of subsidies on pig iron. In addition 
to the puddling rate of 19s. 9d. per ton, there will be 6d. per 
ton bonus given to the puddlers by late resolution of the 
Wages Board, making the wages a total of 20s. 3d. 
per ton. The Board announces that the 5 per cent. advance 
should be merged, where applicable, in accordance with 
the final application to the Ministry dated October 11th 
last, and in the same proportions as the 15 per cent. advance 
of the ascertainment of January last. 
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Machine Tool Trade. 


Freedom has now been restored to the machine tool 
trade, greatly to the satisfaction of buyers in the Birming- 
ham district, except that the import trade is still subject 
to a certain measure of control as to prices and shipment. 
Comparatively few orders for new sie have been can- 
celled, and manufacturers are placing many orders on the 
faith of post-war enterprise. 


The Tube Trade. 

A significant change is a reduction in the dis- 
counts on wrought iron gas tubes and galvanised tubes 
and fittings, which is taken as indicating considerable 
confidence among tube manufacturers with regard to their 
home and foreign trade. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Some information has at last been given as to 
the intentions of the Ministry of Munitions with regard to 
subsidies ; but it is not nearly full enough to satisfy the 
just demands of the large public interested in these 
matters. It is, of course, in accordance with what has 
been urged here and elsewhere—that the dates for the 
withdrawal of the subsidies have been fixed, viz., those on 
steel for January 3lst, and those on pig iron for April 
30th. One does not, however, readily understand why 
there should be a gap of three months between these dates, 
and it is obvious that if peace should be signed between 
January 3lst and Apri! 3Uth fresh powers will be needed 
from Parliament to render the payment of the pig iron 
subsidies legal. There is consequently still an element of 
uncertainty, because Parliament may not be willing to 
grant these powers. It may, however, be assumed with 
some degree of safety that pig iron prices will remain 
stable until the end of April, and this assumption will 
probably make business easier to transact for the first 
quarter of the New Year. In the official notice one notes 
a rather curious assumption that the Government will be 
able to fix prices of iron and steel for an indefinite time ; 
one supposes in conjunction with the Government of the 
United States ; for it is quite clear that the British Govern- 
ment cannot control all the prices, and to be able to control 
home trade prices it would require the power to impose 
what restrictions it chose upon the importation of foreign 
steel. How the engineering industries would take this 
kind of restriction remains to be seen, but it might have 
very serious consequences for our foreign trade, and, 
incidentally, it may keep up the cost of all the textile 
machinery, which is so urgently needed for the reinstate- 
ment of the cotton trade in its former commanding posi- 
tion. In this connection it is worth while noting that a great 
American steel combination is being formed to compete 
with the existing trust, clearly for the foreign steel trade 
of the United States ; and early in the New Year we are to 
have travelling representatives here and all over the 
world endeavouring to place orders for American steel. 
This may have a vast effect upon the conditions of the 
market here, and upon our trade in the export of British 
steel, but it is impossible as yet to say what this effect 


may be. 


Metals. 


No clear indication of the future policy of the 
Ministry of Munitions with td to non-ferrous metals 
is yet to hand, beyond what can be gathered from a state- 
ment of the prices at which the Ministry is prepared to 
sell the war metals which it can now safely release. We 
are not told anything about the quantities which may thus 
be thrown on the market, but it does not appear probable 
that very much can be sold at the prices mentioned, and 
it is more than likely that these will have to be modified 
in the near future. The American copper market is 
clearly weakening, and tin is falling with great rapidity. 
That £200 per ton for the latter metal will be touched in 
the not distant future is quite probable ; as much as £25 
per ton was lost last week on prompt tin, bringing the cash 
price much nearer to the three months’ quotation, but the 
permission to deal speculatively in tin, when it comes at 
last, as it must come, will probably reveal to consumers of 
that metal the opinion of those who know the chances of 
the market. With regard to copper opinion is very 
diverse as to the outlook, and in this case also it is impos- 
sible for the consumer to get a proper view of the pro- 
babilities until the embargo in speculation is taken off. 
Curiously enough very few consumers of metals realise 
how important free speculation is to them in enabling 
them to judge when it is safe to buy, and when prudent 
to remain out of the market. In spite of all that has been 
and is being said on the other side of the question, the 
writer remains convinced that the level of copper values 
cannot be maintained merely by the industrial demand, 
and that producers must be willing to put copper on the 
market at lower figures, or put up with a great diminution 
in the consumption. That all copper throughout the 
world is to be kept dear in order that two or three badly 
situated works may be supported is a ridiculous idea, and 
will not stand the test of time. 


Serap. 


The scrap market is still without very much 
inquiry, owing probably to the fact that buyers generally 
are disposed to wait and see what is going to happen before 
committing themselves to any large purchases, and 
dealers are waiting to know when they can be freed from 
vexatious interference. The fixed price of jsteel melting 
scrap is ridiculous if the suggested export prices for 
finished steel are to become the home prices after January 
31st ; but, of course, we have no assurance that this will be 
the case. The price of hematite pig iron often bears some 
near relation to that of heavy melting steel scrap; that 
price—for export outside the influence of subsidies—is 
147s. 6d. per ton for mixed numbers, and hence the un- 
fairness of 105s. for steel melting scrap is obvious. Of 





course, very little business is being done in this article. 
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Thereyis not very much heavy wrought’ scrap being 
effered, but people do not grumble about the price, 
although it would probably rise if the restrictions were 
withdrawn. Business in cast scrap is still restricted here, 
and any sales which are made are kept fairly quiet for 
obvious reasons. 


Pig Iron. 


The supply of foundry iron on this market 
remains small, and makers are unwilling to enter upon any 
large contracts. Some people assume that no change can 
now take place until after April 30th, but, of course, if this 
is the case every opportunity will be taken to deal with 
export orders. There is no doubt that a large local demand 
for foundry iron is waiting in the background, but its extent 
cannot at present be ascertained. It is noticeable that 
Cleveland foundry iron is very seldom mentioned on this 
market. Forge iron is said to be moderately plentiful, 
but that is probably because of the difficulty iron manu- 
facturers experience in getting their whole plant into full 
working order. Scotch foundry iron is not offered here 
yet in any large quantities. ~ 


The Transition Stage in Engineering Works. 


It says much for the activity and resourcefulness 
of the engineering trade when a contract to the value of 
over three-quarters of a million sterling with one firm can 
be cancelled without very serious dislocation and without 
incurring the dismissal of many hundreds of hands. 
Such a case has, however, occurred within the last few 
days in the Manchester district, and there are probably 
many similar instances in the country due to the sudden 
collapse of the war. I had a chat on the difficulties of 
the situation this week with Mr. Mensforth, the works 


manager of the British Westinghouse Company, Trafford }.. 


Park, and I was glad to hear from him that the workpeople 
in this company’s employment, at any rate, are helping 
cheerfully to overcome the difficulties due to the change 
over from war werk to that of peace. In spite of the fact 
that all shelf and gun work and the building of tank 
engines have now come to an end, the number of work- 
people of both sexes has not been very substantially 
jessened. A number of women have been dispensed with, 
it is true, but these are chiefly persons who took up this 
class of work as a national duty rather than as a means of 
livelihood. In effecting a gradual reduction of the 
surplus females, this firm has adopted the sensible plan of 
dismissing those to whom the earnings from their present 
employment are of the least consequence. While, on the 
one hand, there is an excess of labour. on the other there is 
a shortage, and there is a special dearth of skilled engineers 
and draughtsmen which the demobilisation department 
must assist in removing if the engineering industry is to 
be carried on successfully. These men are required to 
proceed at once with development work prior to its entry 
into the workshops. Probably many engineering fir ms 
at the present time would find it to their advantage to 
close their shops altogether for a period, to allow them 
to make arrangements for the future, but others, like the 
Westinghouse Company, can keep their work people 
employed by manufacturing for stock. The latter course 
is the patriotic, but is not unattended with risk with the 
present high prices of labour and materials, and many firms 
will find such a course impossible. I understand that the 
Government has made a satisfactory arrangement with 
the builders of commercial motor vehicles with regard to 
the change over from war to peace work. By this means a 
certain proportion of the firms’ weekly output will still 
be required for the active forces, while the remainder 
can be disposed of to private firms. As most of the 
builders have plenty ‘of material and very satisfactory 
order books, this arrangement will enable them to proceed 
for some time much as in the past three or four years. 
From whet I gather from persons interested it would seem 
that the number of commercial war vehicles which the 
Government will have to dispose of will not be as large as 
might be imagined. Larger numbers will be required for 
the Army and Air Force than previous to the war, while 
the wear and tear of war work has been very severe. 
Another point which requires to be dealt with by the 
authorities in a very thoughtful manner is the method which 
will have to be adopted in disposing of the thousands of 
machine tools which have been supplied to the State- 
owned munition factories It will be very unfair to the 
trade forthe Government to flood the tool market with 
these machines, while many tirms might be short of work. 
There are two methods which suggest themselves as 
providing a way out of the difficulty, one being to permit 
the makers to act as merchants and re-purchase the 
machines and after overhauling them sell them to the’ 
public. Failing this, or perhaps along with it, arrangements 
might be come to whereby the Government can spread 
the sales over a period of years. 


BarRow-1tN-Furness, Thursday. 
Hematites. 


There has been no cessation of activity in the 
hematite pig iron trade of this district. Taking the whole 
of North Lancashire and Cumberland there are thirty-one 
furnaces in blast. So far as munitions of war are concerned, 
the demand has very largely ceased, but there are ot} er 
requirements of a very substantial character, and there is 
every reason to expect that a great tonnage of iron will be 
wanted for a long time to come. The usual outlet for 
iron in peace times has been neglected, but now the metal 
will be available, and commercial business after a while 
will oceupy its old place again. The products of this 
coast are usually well sought after, and it will not be long 
before iron will be put to its old uses. Steel makers in the 
district are to take very heavy deliveries of metal. Prices 
are maintained at the full maximum level, with parcels 
of mixed numbers of Bessemer iron quoted at 127s. 6d. per 
ton, and special brands at 140s. per ton, both f.o.t. A 
rearrangement will gradually be brought about. At the 
Barrow Iron and Steel Works a new blast-furnace is being 
erected. This will make four up-to-date furnaces. The 
remaining furnaces are not quite so large. 


Iron Ore. 
Tne demand for iron ore is pretty well maintained, 





and is likely to remain so for a long time to come. Local 


smelters are using practically the whole of the output. 
Foreign ores are coming to hand, and are being largely 


‘ usedall through the district to augment native supplies. 


Steel. 

There is nothing to report this week in the steel 
trade. The demand for various descriptions of steel is 
brisk, and there has been easing down in outputs. For 
one thing the semi-finished steel can be used for many 
purposes. Billets are at £10 7s. 6d. to £11 per ton. The 
demand for steel shipbuilding material is keen, and ship 
plates are at £11 10s. per ton, with boiler plates at £12 10s. 
per ton. Rails are in fuller demand, and heavy sections are 
at £10 17s. 6d. to £11 per ton, with light rails at £14 to £16, 
and heavy tram rails at £14 to £15 per ton. At the 
Barrow Steel Works the rail mill will go on again with the 
beginning of the New Year. Extensions are being made 
to the steel foundries to enable the company to tackle big 
shipbuilding castings, and some attention is to be given to 
improving the plate mills. 


Fuel. 

The demand for steam coal is brisk, with Durham 
and Northumberland sorts at 32s. 6d. to 33s. 6d. per ton, 
and house coal is at 34s. to 42s. 4d. per ton delivered. 
Coke is in full request, with East Coast sorts at 39s. to 
41s..9d. per ton delivered, and Lancashire qualities are at 
37s. 6d. per ton delivered. 








_» SHEFFIELD. 


(From our own Correspondent.) 


The Transition Period. 


‘It is.to be feared that this week-end will find 
several thousands of munition workers out of employ- 
ment, for’ by that time the Sheffield district will have 
entered fully into the very trying transition period. It 
is, I believe, perfectly correct to say that this industrial 
area may not suffer so much as some other districts, but 
it must not be imagined there will be no suffering. There 
will. In spite of all the warnings, people who have been 
earning high wages for war work could not have been 
providing against the day that has now come upon them. 
The money had got into their hands very easily, and 
most of it seems to have left them in the same way. 
Tradespeople here say that their “‘ best customers ’”’ of 
the past four years have dropped off,and that there is 
developing a slump in pianolas and fur jackets. There 
is something in the saying, too. The other day I was 
passing down a street in the works district, full of dingy- 
looking four-roomed cottages. It was a Sunday evening. 
Most of the doors were ‘* ajar,”’ and the medley of sound 
issuing from them was most extraordinary. Loud-toned 
gramaphones and music that was unmistakably produced 
by pianolas predominated, and I am told that war workers 
from districts like that have vied with one another in the 
amount of money spent on such things—£60 or £70 for 
a piano-player being paid without a murmur. Now 
large numbers of these people are in a real quandary 
about the immediate future. Thousands of them will be 
idle by the time these lines are in print, and although the 
State is making provision for the payment of unemploy- 
ment benefit, which in itself will equal fully the wages 
which many of the munition workers were earning before 
the war, compared with their weekly takings during the 
past four years it will seem to them but a very small 
allowance. What is going to happen to some of the 
buildings here specially built and equipped for war pur- 
poses on behalf of the State I cannot yet learn with cer- 
tainty, but the names of certain firms are already being 
associated with rumours of the purchase of the buildings 
for the development of existing local industries and the 
exploitation of new ones. 


Prospects Improving. 


It was always realised that a few months must 
elapse before trade was placed upon a peace footing again, 
so that there should be no need for over-anxiety yet. 
As a matter of fact, the reconstruction process here is 
operating at a much faster rate than might have been 
expected. Already some departments, as I was able last 
week to hint, are getting well under way in the changed 
conditions. Really such a state of things was to be looked 
for in Sheffield, the essential industry of which is the supply- 
ing of productions which are the virtual raw materials of the 
world. That is where we shall score. It is, I believe, 
true, that in the immediate future Sheffield is going to 
experience serious competition from the North-East 
Coast, where a great spurt in steel-making may be ex- 
pected, but that will only nerve steel makers here to 
greater endeavour, and it may be said without hesitation 
that Sheffield is in a position, undreamt of a few years ago, 
for supplying steel for all manner of purposes. The 
liner orders just booked by Vickers and Cammells will 
mean a considerable share of the work coming here, 
and to some extent the district will also benefit from 
those booked by Harland and Wolff and ‘the Fairfield 
people, the former company being closely associated 
with John Brown and Co., and the latter with Cammell 
Laird and Co. Then large quantities of excavating 
implements are being called for, and all kinds of tools, 
saws and files are coming into heavy demand. The 
experience of many firms is that the execution of orders 
which had been held in abeyance in consequence of the 
war is now being pressed for, and this remark applies 
particularly to some of the oversea markets, which, it 
is believed, will make a rapid recovery. An enormous 
weight of railway steel will be sent abroad in the near 
future,- and although crucible departments are rather 
flat at the moment, it is anticipated they will soon be asked 
for large outputs; for as the machinery of peace produc- 
tions gets into working order high-speed tools will be 
much wanted. 


Aeroplane Steel. 


One of the departments of Sheftield’s industries 
that has advanced more than any other perhaps, is that 
devoted to the making of aeroplane steel and the steel 
parts of aircraft. Stainless steel has, of course, played 
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an important part in that particular work. It was when 
Mr. Harry Brearley was experimenting in the laboratories 
of Thomas Firth and Sons, in an endeavour to discover 
a means of preventing erosion in guns that he found certain 
pieces of chromo steel had not lost any of their brightness 
after being left in unfavourable conditions for a few weeks. 
He saw at once the importance of the discovery, and, 
following it up, produced the steel which is now known 
to the world as the ‘ Firth-Brearley Stainless,” a work 
since registered, as I explained a few weeks ago, by the 
Firth-Brearley Stainless Steel Syndicate. The war had 
not proceeded very far, however, before the Government 
commandeered the whole of Sheffield’s output of stainless 
steel for the manufacture of vital parts of aircraft, and the 
commercial uses—chiefly cutlery in the earliest days of 
the discovery—to which the new material was being put 
had to be suspended. The embargo is now partially 
removed, so that a certain quantity of the steel which 
is being made by several firms can be used in the making 
of a wide variety of articles for which a bright surface, 
that resists the attack of water, air and acids is invaluable, 
but there is no doubt that it will in future play an impor- 
tant part in the big developments expected in aircraft 
construction. A very large aerodrome, fitted with com- 
plete mechanics’ shops and every necessary convenience 
for the building and repairing of aircraft, was established 
at Coalaston, on the outskirts of Sheffield, during the war. 
What is to become of this establishment seems not to be 
quite clear at present. It has been said the Government 
will maintain it as a permanent dep6t, and against rumour 
has sold it to a leading Sheffield steel firm. It does 
look, however, as if something of the latter kind of transac- 
tion would be good for the district. Every opinion here 
agrees that aircraft construction for commercial purposes 
should be one of the industrial developments, and what 
better opportunity could be wished for than the acquisi- 
tion of such an established works if the Government has 
no intention of retaining it ? 


Dangers Ahead. 

This subject of aeroplane steel received con- 
siderable attention on the occasion of the first annual 
dinner of the Sheffield Association of Metallurgists and 
Metallurgical Chemists a few days ago—which, by the way, 
was a great success. One of the speakers, Brig.-Gen. 
Bagnall-Wild, head of the Aeronautical Inspection Direc- 
torate, paid a high tribute to the steel makers, and the 
quality of the aeroplane material—of course, not all 
stainless—they had turned out. ‘‘ We have,” he said, 
*‘ during the war always tried to obtain mechanical supre- 
macy over the Hun, and we have done it ; but we could 
not have done it with rotten material. I think we are a 
little ahead of America in the bulk production of some of 
the higher grades of alloy steel.” The gallant officer 
predicted a great future of aviation, and foresaw the day 
when flights to Paris would only be a matter of a five- 
pound note. The President of the Chamber of Commerce 
(Mr. Peter McGregor), another of the guests, felt sure 
that if the lessons of the war were well learnt we should 
have nothing to fear from German competition in the 
future. There were, however, dangers ahead. France, 
Italy and Switzerland were quite as determined as Britain 
to be independent concerning ‘‘ Key” industries, and 
would endeavour to wrest from us some of our prestige 
in steel manufacture. The Association has only been in 
existence about a year, and its inauguration, it may be 
recalled, rather ruffled the feelings of Dr. Arnold, who 
feared that the newcomer would encroach upon ground 
already occupied. It was good, therefore, to see in the 
presenee of the head of the metallurgical department 
of the Sheftield University evidence that any little feeling 
of the kind that momentarily existed has passed away. 
Dr. Arnold expressed the view that the Association should 
institute a prize for science students, and the Vice-Chan- 
cellor, who is taking a very strong line in industrial re- 
construction, pleaded for State assistance for those in- 
svitutions on which the training of future industrial 
chemists depends. 


Iron, Steel, and Coal. 


Up to last week-end the iron and steel markets 
locally were in a very unsettled condition, in consequence 
of the uncertainty about what the Government’s inten- 
tions were regarding subsidies. There was a feeling that 
they might be withdrawn, the obvious effect of which 
would have been an upward bound in values, which would 
have rather badly militated against the success of certain 
development plans now proceeding. There had already 
been talk of a 40s. increase in the price of soft billets, 
and of 7s. 6d. in that of acid quality, and the market for 
raw and semi-material was at a standstill, except for hand- 
to-mouth lots. Then on Monday came the official an- 
nouncements to the effect that the Government proposed 
to remove the subsidies in two stages, completing the opera- 
tion at the end of April with the removal of the subsidies 
on pig iron. This announcement, and that relating to the 
question of equitable distribution, has had a reassuring 
influence on the market, which will undoubtedly become 
more pronounced, for so many things are dependent, 
upon the price and supply of iron and steel. An interest- 
ing point has been raised, viz., whether some of the 
furnaces which were diverted from foundry to basic iron 
when the latter was in such heavy demand will now be 
put on to foundry again. If not, it looks as if more 
blast-furnaces will have to be erected. There is a large 
production of steel here now, but it will all be required 
before very long. It cannot be said that much impression 
has yet been made in the fuel market by the return of 
men from the Colours, though it is hoped that, arising 
out of that fact and the cessation of the munitions rush, 
matters will soon be easier. The demand for gas coals 
is very insistent, and for transport purposes the Govern- 
ment is a large consumer, while much is going to the relief 
of the situation in France and Italy. With still next to 
nothing on the open market, quotations can only be re- 
garded as nominal. Best South Yorkshire hards are 
quoted 23s. to 23s. 6d.; best Derbyshire hards, 22s. 6d. 
to 23s.; seconds, 21s. 6d. to 22s. ; cobbles, ditto ; nuts, 
2ls. to 22s.; best hard slacks, 18s. 3d. to 18s. 9d.; 
seconds, 17s. 9d. to 18s. 3d.; soft nutty, 17s. 6d. to 18s.; 
peas, 16s. to 16s. 6d.; and small slacks, 13s. to 14s, In 
house sorts branch is quoted 27s. to 27s. 6d.; and best 
Silkstone, 23s. 6d. to 24s. 6d., all per ton at pit. ‘ 
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NORTH OF ENGLAND. 


(From our vwn Correspondent,) 


The Transition Period. 


ArtHover the transition from war to peace 
conditions must necessarily cause much difficulty and 
disorganisation, there is a confident feeling that when it 
is accomplished there will rapidly develop a huge demand 
for the products of the North of England, in order to make 
good the devastation of war, and also to cover the vast 
arrears of commercial work which has been for so long a 
period held up. It will, of course, take some time to 
reduce the present rather confused condition of things to 
the new order which is anticipated. It is only possible 
to move by stages, and there will be oscillations more or 
Jess erratic. For instance, in the freight market an 
immediate adjustment of terms between shippers and 
owners cannot be expected. ‘his is, of course, a matter 
of vital importance so far as the export side of the trade 
of the district is concerned. There will be an interval of 
uncertainty. Similarly with regard to the materials of 
shipbuilding and other industries. For a shorter or 
longer period there will be a holding back of orders until 
the prospect is clear. But the signs point to a time of 
great activity in metals. Interesting steps have been taken 
this week towards the restoration of normal conditions in 
the iron and steel trade by an announcement of the 
Ministry of Munitions with regard to the fixing of export 
prices, and the ultimate withdrawal of the subsidies. 
Whilst at present no exports to neutrals are being per- 
mitted, the announcement that the Ministry has fixed prices 
to regulate all exports of pig iron on and after December 
2nd, affords strong presumptive evidence of the intention 
to permit at an early date at least a partial resumption of 
the export trade, and it is hoped that nq time will be Jost 
in the issue of the licences. Tne United States Govern- 
ment has already removed the embargo upon exports of 
iror and steel, and such is the strength of the demand for 
iron in neutral countries that, even with the enormous 
freight charges added, American iron would probably be 
bought if supplies were not available from this country. 
Naturally traders would view with regret and concern the 
entry of American ircn into markets hitherto exclusively 
our own, and consequently they are eager to secure export 
licences at the earliest possible moment. The intimation 
of the Government’s intention to withdraw the subsidies 
to pig iron producers after the end of April next is also 
regarded as an indication that the authorities are seeking 
as far as possible to smooth away the many difficulties 
which confront the trade during the period of transition. 
An immediate withdrawal of the subsidies would have 
involved a big jump in prices, and until adjustments had 
been made commercial work would have undergone 
general dislocation. By continuing the subsidy on pig 
iron, however, to the end of April, the Government carries 
on for the period during which it is pledged to leave wages 
undisturbed, and permit of the necessary readjustment of 
prices, &c., to be made by the trade with the minimum 
amount of disturbance. Of course, there must necessarily 
be some check upon any consumers who attempt to 
anticipate an ultimate rise in price by laying in big stocks 
during the period of the continuance of the subsidy, but 
it is certain that both the authorities and the makers are 
alive to this possibility, and that safeguards will be intro- 
duced. Meanwhile, of course, the priority system is still 
in vogue. 


Cleveland Iron Trade. 


The Cleveland iron trade has shown considerable 
activity this week, both in the home and export branches. 
The abolition of the system of allocations has stimulated 
inquiries all round, and with better facilities in the way of 
rolling stock, and more labour to handle, the iron business 
would certainly show a marked expansion, as some of the 
makers have now fairly large stocks on hand, in addition 
to the current output. The special subsidy to Cleveland 
trade in connection with the shipment of iron to Scotland 
has been abolished. It will be remembered that as an 
inducement to the trade to send iron by sea to Scotland 
whenever possible, and so relieve the pressure on the rail- 
ways, the authorities placed certain steamer tonnage at 
the disposal of traders, and agreed to pay the difference 
between the railway charges and the heavier cost of freights 
to Scotland. The witharawal of this subsidy has had the 
effect of diminishing the coastwise shipments, but has not 
caused them to cease entirely. Where the iron is urgently 
needed consumers are willing to pay the higher charges 
rather than see their works stopped, but the tendency, of 
course, is to put greater pressure on the railways where the 
traffic is already heavy and the supply of rolling stock 
inadequate. The home prices of pig iron remain unaltered 
for the present at 99s. for No. 1, and 95s. for No. 3 Cleve- 
land, No. 4 foundry, and No. 4 forge. The new export 
prices are not yet known. 


Hematite Pig Iron. 


There is little alteration in the position of the 
hematite pig iron trade. The distribution of the make is 
still controlled, but the priority system ensures that all 
pressing needs are met, and most of the big steel makers 
are utilising the basic iron to such an extent that the 
pressure for hematite is not so heavy. Mixed numbers 
are still at 122s, 6d. for home use, and 147s. 6d. for export, 
with No. 1 at a premium of 2s. 6d. per ton. The foreign 
ore trade is active and supplies ample. 


Furnace Coke. 


Coke is being regularly supplied to meet the 
needs of the furnaces, although, in other directions, it is 
reported to be searce. ‘The fixed price remains at 25s. 6d. 
per ton for good medium furnace qualities delivered at tLe 
works. 


Manufactured Iron and Steel. 


We In the disturbed state of affairs natural in the 
transition from war to peace unsettlement for some time 
will be the future of the finished iron and steel trades. It 


cannot be expected that the pendulum will at once resume 
Already some of the changes which were 


its regular beat. 
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bound to take place when urgent war werk came to an end 
have come into operation. This is especially noticeable 
in the steel trade, where much of the material forming the 
daily output, such as plates, sectional parts, joists, &c., 
is as necessary in peace time as in war. Some of the mills 
have also been diverted to the rolling of steel rails, for 
which there is a strong demand. The subsidies to steel 
makers, it is understood, are to be withdrawn after January 
3lst, when a revised schedule of maximum prices will 
come into operation. Meanwhile the principal quotations 
for the home trade remain as follows :—Steel ship plates, 
din. and upwards, £11 10s.; °/,gin., £11 15s.; fin., £12; 
tin., £16; under tin. down to #/,in., £17; steel boiler 
plates, £12; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; steel strip, £16 ; 
iron ship rivets, £21 ; common iron bars, £14 15s.; best 
bars, £15 15s.; double best bars, £16 15s.; treble best bars, 
£17 15s.; packing iron, tapered, £17 ; packing iron, ordinary, 
£13 10s.; steel hoops, £17 10s. to £18 10s.; iron ship angles, 
£13 15s.; steel rounds, squares, &c., £12 10s.; steel sheets, 
24 gauge, £17 10s. net at works for quantities of ten tons 
and upwards ; annealed sheets, £18 5s.; painted sheets, 
£20. A new schedule of export prices, which is retro- 
spective as from November 18th, has now come into 
operation. These are calculated to include the full 
amount of the subsidy granted to steel makers, and the 
Government will levy as a drawback on the latter the 
difference between the home f.o.b. price, plus the actual 
cost of putting f.o.b. and the export price. The new list 
of export prices is as follows :—Ship plates, £16 10s.; 
boiler plates, £17 10s.; chequer plates, £18 10s.; angles, 
£16 2s. 6d.; joists, £16 2s. 6d.; rounds, squares and hexagons, 
£17 10s.; ditto, small, £20 ; rails, 60 Ib. and over, £15 10s.; 
rails, 50 Ib. and over, £15 12s, 6d.; billets, £13 10s. to £15. 
The export price of bars has not yet been fixed. 


The Coal Trade. 


In every direction in the coal trade there is 
nothing but intense pressure, and there is not the slightest 
sign of any weakness arising with respect to values. 
Bookings on behalf of the Admiralty are on a large scale, 
and requisition tonnage is arriving far beyond shippers’ 
capacity to deal with it. In addition to this demand the 
Allied countries generally are most eager to secure coals of 
any description, whilst the outcry for the London gas 
companies is even keener than recently. In all these 
branches the Coal Committees are able to put tonnage 
freely before producers, and whilst all mines are working 
at a maximum output, so far as men are concerned, many 
pits report a shortage in consequence of the prevalence of 
influenza. Another cause of reduced output is the fact 
that the general machinery is suffering from wear and 
tear, and repairs are not only difficult to effect but very 
slow in being carried out. The shortage of boiler tube 
repairs in particular is responsible for slow work. All 
these odds and ends in the aggregate cause substantial 
trouble and delay free production. Apart from all 
official and home requirements the demand from non- 
scheduled countries is showing a daily increase in the 
orders circulating, and as merchants have nothing to offer 
in response consumers are offering advanced prices. On 
this side, as coalowners have no prospects of any sub- 
stantial surplus output for months ahead, they are 
generally asking advances on the minimum schedule, and 
merchants, where early deliveries can be arranged, show 
no hesitation in paying enhanced prices. Best steams are 
firm at 75s., and seconds are fully worth 67s. 6d., while 
smalls have changed hands at 50s. North Northumber- 
land trade is sharing in the present brisk movement, and 
65s. is frequently offered against a much higher figure. 
In the Durham section sales are totally held up, as pro- 
ducers have no possible chance of taking on additional 
business until the turn of the year. Values of prime gas 
are nominal, but ordinary descriptions readily command 
60s. Manufacturing coals of all qualities are keenly held 
for inland works and for coke making purposes, with the 
result that open quotations for export are held at a 
minimum of 60s. Bunker coals are scarce and many 
orders go a begging. Requisition tonnage demands are 
ample to clear off all possible output. In comparison with 
the coal market there is very limited movement in coke. 
Producers report a slow trade for export, as licences are 
sparingly granted, owing to the fact that tonnage is more 
urgently needed for the coal section. Gas oven makes of 
coke show steadily increasing stocks from this cause. 
The minimum neutral prices are as follows :—Best North- 
umberland steams, Davidson, Cowper and Bothals, 70s.; 
unscreened, 61s. 8d.; smalls, 45s.; Tyne primes, bests, 
69s.; unscreened, 61s.; smalis, 45s.; Hastings, Hartleys, 
Cramlingtons, &c., bests, 64s.; unscreened, 56s. 8d.; 
smalls, 42s.; best Durham screened steams, Class I., 70s.; 
Class II., 67s.; unscreened gas coals, 52s. 6d.; unscreened 
coking coals, 52s. 6d.; unscreened bunkers, ordinary, 
52s. 6d.; bests, 55s.; smithy and peas, 60s.; double screen 
nuts, 60s.; foundry and furnace coke, 65s.; gas coke, 50s. 
The maximum quotations for the Allies are as follows :— 
Best Blyth steams, 37s.; Tyne primes, 36s. 6d.; Tyne prime 
smalls, 27s. 6d.; second steams, 32s. 6d. to 34s.; North 
Northumberland smalls, 25s. to 27s. 6d.; Blyth smalls, 
27s.; smithies, 31s. to 32s. 6d.; peas and nuts, 31s. to 32s.; 
best gas, 32s.; second gas, 30s. 6d.; coking coals, 31s. 6d.; 
coking smalls, 30s. 6d.; household coals, 35s. to 37s.; 
foundry coke, 50s.; gas house coke, 40s.; best bunker coals, 
34s. to 34s. 6d.; ordinary qualities, 33s. to 33s. 6d.; specials, 
39s. Principal quotations for the home trade are as 
follows :—Northumberlands : Best Blyth steams, 33s. 6d. 
to 35s. 6d.; second Blyth steams, 29s. 6d. to 32s. 6d.; Tyne 
prime steams, 33s. 6d. to 35s.; unscreened for bunkers, 
27s. 6d. to 29s.; household coals, 26s. 6d. to 27s. 6d.; best 
Blyth smalls, 25s. 6d.; smithies, 3ls. 6d. to 36s. 6d.; 
North Northumberland smalls, 25s. 6d.; peas and nuts, 
35s. to 37s. 6d. Durhams: Steam (locomotive), 33s. to 
35s.; special Wear gas, 3ls. 6d. to 33s.; best gas, 29s. to 
31s. 6d.; second gas, 27s. 6d. to 30s. 6d.; ordinary bunkers, 
30s.; best bunkers, 31s. 6d.; superior qualities, 34s.; 
smithies, 3ls.; peas and nuts, 31s.; coking coals, 29s. to 30s. 


Iron and Steel Exports. 


The official return of pig iron, manufactured iron 
and steel from the Cleveland district during the month of 
November shows that for the past three months the 
volume of the export trade has shown little variation. 
For November the aggregate shipments weve 28,832 tons, 


for October 36,622 tons, and for September 36,317 tons. 
There was rather more pig iron shipped, the total of 
31,070 tons comparing with 29,092 tons in the previous 
month, and 29,579 tons in September, and the increase is 
almost entirely accounted for by the heavier coastwise 
shipments, which totalled 9264 tons—a record for the year. 
Of manufactured iron and steel 1755 tons went coast- 
wise, and 6007 tons foreign, a total of 7762 tons, which 
compares with 9530 tons in October, and 6738 tons in 
September. 








SCOTLAND 
(From our own Correspondent.) 


Development of Shipbuilding. 


Ar the quarterly meeting of the British Cor- 
poration for the Survey and Registry of Shipping, held in 
Glasgow last week, it was announced that apart from the 
large number of auxiliary vessels surveyed on behalf 
of the Government, the gross tonnage of merchant veszels 
constructed under the Society’ssupervision for the Shipping 
Controller and private owners during the third quarter 
of the year was in excess of the highest average of any 
year before the war. Messrs. Harland and Wolff, Govan, 
have just launched their seventh standard ship. The 
vessel is of the “A” type, 8200 tons deadweight, 400ft. 
in length between perpendiculars, and 52ft. beam, with 
machinery supplied by the firm’s Diesel Engine Works, 
Glasgow. Tne usual time taken by the firm from the 
laying of the keel until delivery has been about seven 
months for the oil-carrying class to which all of the previous 
vessels belonged. A series of ordinary standard cargo 
vessels is now under construction, however, which will 
be completed in five to five and a-half months’ time. 
Last week the purchase of a Port-Glasgow shipyard by 
Messrs. Russell and Co. was reported, and another similar 
transaction by the same firm has just been announced. 
‘Tue business in question is that of Dunlop, Bremner 
and C»>., Limited, shipbuilders and engineers. The 
first-named now owns five shipyards in the Burgh, as it 
also owns the large marine engineering works of Messrs 
D. Rowan and Co., Glasgow, and it is lessee of the Garvel 
Graving Dock, Greenock. Its facilities for the building 
and fitting out of cargo steamers are calculated to be more 
extensive than those of any other firm in the United 
Kingdom. 


Pig Iron. 


Makers of Scotch pig iron are very active, the 
changed conditions having had no effect on business so 
far. In fact, it is anticipated that a return to pre-war 
conditions would only open up the way for increased acti- 
vity in view of the depleted stocks at home and abroad. 
The release of labour and the improved import of raw 
material would soon make an appreciable difference in the 
output. At present, however, supplies show little ex- 
pansion, and hematite and foundry continue s¢arce, while 
forge is only in fair supply. 


Finished Iron and Steel. 


There is no slackening at the steel works. A 
considerable portion of old business remains to be run off, 
and there is a continuous stream of shipbuilding orders, 
while the placing of new general business cannot be very 
long delayed. Sheets are in brisk demand, and there are 
signs of development in inquiries from abroad. which will 
be more fully dealt with when the works are wholly 
clear of Government work. Plain and galvanised corru- 
gated sheets in particular are in eager request. Mal- 
leable iron makers have a considerable tonnage available 
for general purposes, and it is not unlikely that limited 
shipment will soon be possible. Prices are expected to be 
fixed shortly, and in the meantime makers are holding 
off. It is quite expected that the quotation for ‘* Crown ’ 
bars for export may be in the region of £20 per ton f.o.b. 
Glasgow. 


Coal. 

The shortage of supplies is still the feature of 
the Scotch coal trade,and the curtailment of shipments 
is yet necessary to ensure adequate home deliveries. 
The loading of a few cargoes has been sanctioned by the 
District Committee, but it is said that only boats already 
in port will be allowed to load this month. The aggregate 
shipments from Scottish ports during the past week 
amounted to 109,844 tons, against 103,208 in the preceding 
week, and 124,083 tons in the same week last year. Ell 
coal, f.o.b. at Glasgow, 328. 6d. to 35s.; splint, 35s. to 


37s.; navigation, 37s.; steams, 34s. 6d.; treble nuts, 
30s.; doubles, 29s.; singles, 28s.; best navigation, at 


Methil or Burntisland, 36s. to 38s. ; first-class steams, 
353.; third-class steams, 3ls.: best steams, at Leith, 
33s. 6d. ; secondary qualities, 32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Demobilisation Plans. 


Srers are being taken to demobilise pivota |] 
men for commerce, and chambers of commerce throughout 
the country have received details of the scheme from the 
Associated Chambers of Commerce, which, with the 
Ministry of Labour are dealing with the matter. Infor- 
mation has been received at Cardiff that arrangements 
have been made with the authorities for release of pivotal 
men who are overseas exporters, overseas agents and 
representatives of British commercial houses, and ship- 
owners’ and shipbrokers’ clerical and administrative 
stafis. Firms interested in the above categories have to 
make applications by the 10th inst. for the release of their 
men, and these applications must be confined to those 
of directors, heads and managers of business engaged in 
overseas trading. only. Within a few hours of this in- 
timation being received the Secretary of the Cardiff 





Chambe: of Commerce rece'ved no less than about 150 
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applications ; but it appears that the quota of men for this 
city that are to be permitted to be released under this 
part of the demobilisation scheme is only about one-tenth 
of the applications. mentioned above, and steps are being 
taken to see if a larger percentage cannot be released. 
Tae Chamber of Commerce has decided to compile a 
register of men having particular knowledge of foreign 
markets who are at present on military service. The 
compilation of this register is a measure-of a purely pre- 
paratory character intended to facilitate rapid action 
when the troops are dem»bilised. So far as Cardiff is 
concerned, quite the majority of firms are under promise 
to take back members of their staffs who have been on 
active service, but the situation presents many difficulties. 
Business under Government control has become very 
stereotyped ; in many cases firms are doing very little 
business, and their reduced staffs are quite able to carry 
on for some considerable time. The outlook in trade 
is very uocertain, and it is difficult to say how long Govern. 
ment control will continue. It is a frequently heard 
expression on the part of principals, that if members of 
their stafis return shortly it would be a difficult matter 
to know what they could give them to do After being 
away three and four years the men themselves have lost 
touch entirely with the conditions. There will be much to 
learn, and the men themselves will scarcely be content 
to take up the positions as they left them, but will naturally 
look for materially higher remuneration, more in keeping 
with the advance in salaries and cost of living generally, 
Problems innumerable will doubtless arise, and it will 
take some time for things to straighten out. 


Important Issues. 


All concerned in the coal export trade wil! 
experience a very anxious time when State regulation of 
business is approaching vanishing point. Divergent 
views are held with regard to the continuation of the 
scheme for the supply of coal to France and _ Italy. 
Opinion on this matter varies according to the amount of 
business which individual firms are carrying through 
under this scheme. Those who shipped on a large scale 
prior to the war participate to a large extent in the busi- 
ness under this scheme, and many are content for this 
scheme to continue in operation, but others who did very 
little before the war, and have not done much since, 
desire the scheme to be dropped, so that there can be a 
clear field as soon as possible for individual enterprise. 
The Board of Trade has been sounded with reference 
to the position, but so far nothing definite is known re- 
garding the abolition of the scheme; in fact, its con- 
tinuance for some time is inevitable, but for how long 
it is very difficult to say. One essential to the main- 
tenance of the scheme is that tonnage must be controlled ; 
yet the Shipping Controller has intimated that it is his 
intention to release vessels as soon as it is possible. There 
is another matter of extremely vital importance to the 
coal export trade, which has given rise to feelings of grave 
anxiety to interests in this district. The Minister of 
Finance in Italy has introduced a Bill in Parliament 
under which the Italian Government secures the power 
to become the sole importer and distributor of coals 
in Italy. Such a scheme, if adopted, or permitted to be 
put into execution, would not only destroy all initiative 
and enterprise, but by establishing a monopoly would 
entirely jeopardise the position of importers in Italy 
and the Italian houses of British firms and would eliminate 
entirely the coal exporters on this side. During the war 
the Italian Government has received its coal supplies 
by arrangement with the British and French Governments, 
while before the war the coal supplies for the Italian 
State railways and the Italian Royal Navy were secured 
through their branch offices at Cardiff. But all other 
coals imported were arranged for by private firms in 
competition with each other, and there is no doubt that 
under these conditions they got their requirements at 
the lowest possible figure. ‘The setting up of a Govern- 
ment monopoly would deal a very severe blow at the 
numerous coal exporting firms in this district, and it 
is doubtful whether it would be at all favoured by even 
the colliery proprietors, while, seeing that our coalfields 
are our biggest national asset, it is questionable whether 
the Government could permit a state of things so inimic- 
able to British interests. The step that would natur- 
ally be taken by the Italian Government in securing 
the monopoly of the coal import trade would be to obtain 
the tonnage to transport the coal, and it is easy to see 
that in such circumstances the Italians could practically 
dictate Mediterranean freight rates, to the disadvantage 
of British ship-owning interests. The whole position 
is arousing no little anxiety and is being watched very 
closely. It is not long ago since reports were current 
that the French authorities contemplated action similar 
to that witich the Italian Government has in view, but 
as far as can be gathered no definite decision was come 
to and nothing has since been heard of the scheme being 
revived. The opinion on all hands is that free and open 
competition is preferable to Government monopoly. 


Mines and Demobilisation. 

Some time ago certain of the members of the 
Executive Council of the South Wales Miners’ Federation 
complained that, in some cases, coalowners were not 
taking steps to assist in the scheme for absorbing miners, 
as they were released from the army, and it was decided 
to bring the matter up as soon as possible before the 
Conciliation Board. A meeting of this Board has now 
been held, and the owners undertook to put forth every 
effort to extend workings and make arrangements for 
taking back men as they became available. At this 
meeting Mr. Gibson, the coalowners’ secretary, gave 
particulars as to the number of miners who had joined 
the army since 1914, the numbers who have returned, 
the number of new men who have been employed, and the 
total numbers of men to be released who could be em- 
ployed within a period of one month, and the number that 
could be employed within a period of six months. The 
chief point considered related to the setting up of a 
central mining exchange under the supervision of the 
joint secretaries, for the purpose of dealing with the 
whole question. The workmen’s representatives, who had 
had the proposal under consideration, promised to give 
their reply in a few days, after which the joint sub- 
committee previously appointed by the Conciliation 
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Board, will be able to meet and arrange the necessary 
details. 


Current Business. 


There has been no business of any account on 
the market during the past week, for the reason that 
colliery companies are so heavily stemmed that there is 
no free coal on the market. The supply of tonnage is still 
much in advance of what can be dealt with, despite the 
fact that vessels have been diverted to other loading ports, 
and that vessels have been sent away in ballast. The 
docks are very conge3ted, and the number of steamers 
awaiting loading turns is very considerable. The authori- 
ties are scarcely releasing any coal for shipment on private 
account, and there are some vessels due to load coals for 
neutral destinations which are not likely to get their 
requirements this month. There was no work on the 
docks on Sunday, as was the case during the war, hydraulic 
men and traffic men having declined to continue to work 
on Sundays. Tne result was that there was rather more 
coal about on Monday, but all supplies are being rapidly 
absorbed, and outputs cannot keep pace with the quantity 
that is needed. The requirements of the authorities for 
Allied purposes are so considerable that it is almost 
impossible to get supplies released for shipment on private 
account. Large, through, and small coals are all equally 
strong. The home demand is also brisk. Business in coke 
for shipment is also practically impossible, as supplies are 
so scarce, while the patent fuel industry is extremely 
active, and makers are fully stemmed. Pitwood con- 
tinues to come to hand pretty freely. 

LATER. 


The coal trade shows no change, and the tone all round 
is as firm as ever. Steps are being taken to establish at 
once a Coal Exporters’ Association for the protection of 
the interests of this section. ‘The name of the organisation 
is the South Wales Coal Exporters’ Association, Limited, 
so that its operations will cover the whole of this district. 
Mr. W. R. Hawkins, the secretary of the Cardiff Chamber 
of Commerce, has keen actively engaged on the matter for 
some months past, and the memorandum and articles of 
association have been drawn up, and everything is now 
practically ready fer registration. Among the signatories 
aro representatives of the largest coal-exporting under- 
takings in this area. 


Sehedule Prices (Fixed for Allies). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 383. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.: washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; 
best Eastern Valleys, 36s.; seconds, Eastern Valleys, 35s. 
Bituminous coal: Best households, 40s.; good house- 
holds, 37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; 
No. 2 Rhondda large, 34s.; through, 29s. and 30s. 6d.; 
smalls, 24s. and 26s.; best washed nuts, 37s.; seconds, 
35s. 6d; best washed peas, 34s. 6d.; seconds, 33s. 6d.; 
patent fuel, 37s. 6d. (6d. extra France and Italy) ; coke, 
54s. 6d.; pitwood, ex ship, 65s. Neutral prices (minima) : 
Best smokeless large, 50s.; best séconds, 47s. 6d.; seconds, 
46s.; ordinary large steams, 45s.; best drys, 45s.; ordinary 
drys, 42s. 6d.; best house coal (export), 50s.; good qualities, 
46s.; No. 3 Rhondda large, 46s.; No. 3 smalls, 38s.; No. 2 
Rhondda large, 41s.; No. 2 through, 35s. 6d.; No. 2 through 
seconds, 33s.; patent fuel, 45s.; and coke, 70s. 


Newport. 


Trade has been very active in Newport coals, 
the demand for shipment being very heavy. Tonnage 
in dock has been plentiful, and collieries are se fully 
stemmed that they have practically no coals to offer of 
any description for early loading. Smalls as well as large 
have moved off freely. Schedule prices (fixed for Allies) : 
Steam coal : Best Newport Black Vein large, 37s.; Western 
Valleys, 36s.; best Eastern Valleys, 36s.; other sorts, 35s.; 
steam smalls, 25s. to 27s. Bituminous coals : Best house, 
40s.; seconds, 37s. 9d.; patent fuel, 37s.; pitwood, ex ship, 
65s. Neutral prices (minima) : Best Newport Black Vein, 
45s.; Western Valleys, 43s. 6d.; best Eastern Valleys, 
43s. 6d.; Eastern Valleys, other sorts, 42s.; best house 
coals, 50s.; seconds, 46s.; patent fuel, 45s. and coke, 70s. 


Swansea. 


The market has displayed quite a good tone, 
and with loading facilities on a satisfactory scale collieries 
are busy and are well stemmed. Anthracite large has 
been quite difficult to arrange for early loading, and 
machine made descriptions have ruled scarce. Duff and 
rubbly culm form practically the only section showing 
quietness. Schedule prices (fixed for Allies) :—-Anthracite : 
Best breaking large, 37s.; second breaking large, 36s.; 
third breaking large, 34s. 6d.; Red Vein large, 34s. 6d.; 
machine made cobbles, 46s. to 49s. 6d.; French nuts, 46s. 
to 49s. 6d.; stove nuts, 46s. to 49s. 6d.; beans, 40s. to 42s.; 
machine made large peas, 27s.; rubbly culm, 18s. and 20s.; 
duff, 13s. 6d. and 15s. 6d. Steam coal: Best large, 37s.; 
seconds, 34s.; bunkers, 29s. and 30s. 6d.; smalls, 24s. and 
26s. Bituminous coal: Through and through, 34s.; 
smalls, 31s.; patent fuel, 37s. Neutral prices (minima) : 
Best large anthracite, 45s.; seconds, 43s. 6d.; thirds, 41s.; 
Red Vein, 38s.; machine made cobbles, French nuts, and 
stove nuts, 54s. to 60s.; machine made beans, 46s. to 49s.; 
machine made peas, 45s.; rubbly culm, 26s.; breaker duff, 
16s.; best large steams, 45s.; second quality, 41s.; be t 
through, 35s. 6d.; second through, 33s.; bituminois 
through, 41s.; smalls, 32s.; and patent fuel. 453. 


Tin-plates. 

Firm conditions continue in evidence and prices 
remain at the official maximum figures. The inquiry is 
brisk, but comparatively little fresh business is being 
arranged. Tne maximum basis price for coke tin-plates 
of standard sizes has been fixed at 32s. 6d. net f.0.t. at 
makers’ works, and the tin sliding scale has been done 
away with. ‘This price applies to all home orders, and 
orders placed through the Government for the Allies, but 
other export orders are not affected. Steel bars are 
obtainable more freely, but the labour supply is inadequate 
to enable work to be carried on more fully. Quotations -— 








' 
Block tin, £274 10s. per ton cash ; £269 10s. per ton three 


months ; copper, £122 per ton cash and for three months ; 
leact, Spanish, £40 10s. per ton ; spelter, £56 per ton. 








CATALOGUES. 





Sterns, Limited, 16, Finsbury-square, London, E.C. 2.— 
Descriptive catalogue dealing with *‘ Sternol ”’ oils and greases. 

Wincet, Limited, 25, Victoria-street, Westminster, 8.W. | 
Illustrated pamphlet entitled ‘‘ The Solution of the Housing 
Problem.” 

BarLtow anv Curptaw, Limited, of Pendleton Gear Works, 
Manchester, have sent us a card folder containing tables of gear 
tooth parts. 

Hans Renovp, Limited, Didsbury, Manchester.—Pamphlet 
No, 200/1. Well illustrated booklet, entitled ‘‘ Notes on the 
Selection of Chain Gear.” 

CrawLey Acrimotor Company, Limited, 3, Lloyd’s-avenue, 
London, E.C. 3.—Illustrated leaflet setting out the specia) 
features of the Agrimotor Plough and its tractor attachment. 

Tse British ACETYLENE AND WELDING ASSOCIATION 
103-4, Cheapside, London, E.C, 1.—Pamphlets entitled ** De 
fective Oxy-Acetylene Welds " and “ The Impurities in Acety- 
lene.” 

ConsoLipatep Pneumatic Toot Company, Limited, 
Egyptian House, 170, Piccadilly, London, W. 1.—Catalogue 
No. 9E, giving illustrated descriptions of direct and alternating 
current drills, rail drills, railway rail spike drivers, air compres. 
sors, grinders, coal and ore borers, electric hammers and blowers, 
drilling stands, plings for ting electric cables, &c. 

SmwpLtex Conpvurrs, Limited, Cairineds: lane, Birmingham.— 
Well illustrated catalogue of Simplex fittings for factory and 

lanterns and fittings for half-watt 
lamps, reflectors, cargo “cluster ar water-tight lanterns, 
plugs and switches, gas-tight wall sockets, combined switches and 
plugs, bulkhead fittings, bracket arms, hand lamps, suspenders, 
&e. 














LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Oxford-street, W. 1 
REGIMENTAL ORDERS 
No. 50, by -Lieut.-Col, C. B. Clay, V.D., Commanding. 
Sunday, December 8th.—The competitions between the 


Companies will be held at Esher Bridge. 

Monday, December 9th, to Saturday, December 14th.-—Drills 
as usual, 
: C. Hieers, 

Captain R.E., Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


GreeNty’s, Limited, have secured the assistance of Mr. 8. M. 
Hills, who has resigned his ition in the sales department of 
the West Ham Corporation Electric Supply to join their staff. 


Sre W. G. Armstrona, WuirwortH AND Co., Limited, ask 
us to announce that on and after to-day the temporary 
address of their engine works department in London will be 
3, Blenheiin-street, New Bond-street, London, W. 1. Tele 
grams, “ Jesmond, Wesdo, London.” Telephone, Mayfair 1052, 

Tue Aarava Trust, Limited, has recently appointed as its 
managing director Mr. C. 8. Colton, who was for many years 
export manager for the British Westinghouse Electric and 
Manufacturing Company, Limited. Mr. J. W. Towle has been 
made chief of the Trust’s engineering staff. 


Messrs. I. A. Trmmis anp Son (E. W. Timmis, M. Inst. C.E.), 
late of Millbank House (2, Wood-street), Westminster Abbey, 
London, 8.W. 1, inform us that the Government, having requisi- 
tioned their offices, they have removed to a temporary address 
at 16, Eaton-square, Westminster, S.W. 1. Telephone: 
Victoria 481. 

Art their meeting held on the 28th ult., the directors of Bell’s 
United Asbestos Company, Limited, manolmowsly elected Mr. 
J. Alfred Fisher chairman of the if ion to the 
late Mr. Herbert A. Bell. Mr. Fisher, who geen me his position 
as joint managing director with Mr. Charles S. Bell, has been 
connected with the asbestos trade since 1879 ; prior to that time 
he was an official of the Midland Railway. Major Kenneth 
Lightfoot, R.E., has been appointed a director of the company. 

















EMPLOYMENT FoR ENGINEERS.—Owing to the cessation of 
hostilities, and the consequent demobilisation of a large number 
of men who have served their country in the services and in 
munition factories, it is expected that many of the members of 
the Junior Institution of Engineers will be available for the 
filling of vacancies in the technical and administrative depart- 
ments of engineering firms. The bringing wy 2 of suitably 
qualified men and appropriate v t which has 
always engaged the attention of the Institution, and for many 
years past has been one of the features of its activities. At a 
time like the present, when the engineering activities of the 
country are undergoing far-reaching alterations, with the 
consequent changing over of a large number of technically 
trained men, it will undoubtedly be of value to both employers 
and employees to know of this feature of the Institution’s work, 
and the secretary, 39, Victoria-street, Westminster, informs us 
that he will be very glad to aid any of our readers who may be in 
want of technically trained assistants, and who may care to 
communicate on the subject with him. 


ConTracts.—Messrs. Dick, Kerr and Co., Limited, have 
recently received an order for two 5000-kilowatt turbo-alternator 
sets and condensing plants for the Union Miniere du Haut 
Katanga, which is one of the largest copper producers in the 
world, outside the United States of America, and which has 
extensive mining ——, in the Belgian Congo. The turbines 
will be of the Willans-Zoelly type, and will operate on steam at 
145 lb. per square inch pressure. They are to carry an overload 
of 6250 kilowatts for two hours. The condensing plants, which 
are to maintain a vacuum of 28in. with a barometer of 30in., are 
each designed to deal with 66,000 Ib. of exhaust steam per hour, 
and have 10,000 square feet of cooling surface. The turbines 
will be coupled to Siemens alternators designed for a normal 
output of 5000 kilowatts at .9 power factor (5560 kilovolt- 
ampéres) when supplying three-phase current at 50 cycles and 
6600 volts pressure, and are to be capable of carrying overloads 
of 25 per cent. for two hours, or 50 per cent. momentarily. The 
ventilating air for these machines will be filtered in dry air filters 
of the Premier Cooler Company’s make. The machines will each 
be fitted with a direct-coupled 110-volt exciter of the overhung 
type, and will operate in conjunction with an automatic voltage 
regulator.—The City of Bombay has ordered a large mechanical 
filtration plant from the Paterson E 6-7. fF Company, 
Limited, of India House, Kingsway, London, W.C. 2 
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THE HEAT TREATMENT OF AEROPLANE 
PARTS, 


THE advent of the aeroplane and other war machines 
has caused a great advance in general engineering practice. 
In the heat treatment department, where formerly a 
“dull red”? or “forging heat” was specified, meaning 
anything to within 40 deg. or 50 deg. Cent., we now 
find operations being carried out with a definite tempera- 
ture laid down, and a limit allowed perhaps of a few degrees 
Centigrade, beyond which the component part if heated 
would be scrapped. 

Much has already been heard about the advantages of 
furnaces fired with gas for the finer heat treatment opera- 
tions. In this article we describe a few of the operations 
carried out in gas-fired furnaces made by the Richmond 
Gas Stove and Meter Co., at the Austin Motor Works, 
Northfield. With steel coming into the works from over 
ninety different stee] makers, each with their own particular 








aeroplane engine cam shaft. These shafts are generally 
made from special nickel chrome steel. The shaft is 
machined and carburised in large coal-fired furnaces, but 
the final heating operations are carried out at the Austin 
Works in “ Richmond ” gas furnaces. Briefly, the treat 
ment is as follows :—The cam shafts are preheated at 
750 deg. Cent., and are then transferred to another 
furnace where they are taken to 860 deg. Cent. 
Thereafter they are quenched in water, so as to refine the 
core. The next step in the treatment produces the 
hardened case at the parts where cementation has been 
allowed to take place. The shaft is preheated to 650 deg. 
Cent., and is quickly transferred to another furnace 
and raised to 780 deg. Cent. It is then quenched 
in water in a vertical position. Strict pyrometer readings 
are taken during all these operations, and a battery’ of 
furnaces is used, one furnace being allocated for each 
heating. With a shaft nearly 3ft. long the necessity for 


using a furnace which can give aneven and constant heat is 
easily understood. 


A local hot or cold spot in the furnace 








A BATTERY OF RICHMOND GAS-FIRED FURNACES 


brands, and all calling for a different heat treatment accord- | chamber, a cold mouth or an oxidising atmosphere is 


ing to the use to which the steel is to be put, chaos and the 
production of an unlimited scrap is only prevented by 
means of an elaborate system whereby all steels are 
branded with special marks. Each such mark is a guide, 
not only to the maker’s name, but also to the precise-heat 
treatment operations required to give the component part 
made from the steel its desired strength and qualities. 
When the steel is delivered it is put into bond and a sample 
is tested by a qualified metallurgist before being allowed 
to pass into the machine shops. With this system, when 
components arrive at the heat treatment shop a reference 
to the mark, clearly stamped on every piece, guides the head 
of the department as to the nature of the heat treatment 
necessary. 

The accompanying engraving shows some “ Richmond ” 
gas-fired furnaces installed in the heat treatment shop at 
the Austin Works for hardening small components and for 
re-heating aero-parts. Such furnaces, used as they are tor 
operations carried out to within 5 deg. Cent. of a 
specified temperature must be capable, not only of being 
easily regulated over a range of temperatures, but also of 
maintaining any temperature within this range evenly in 
all parts of the oven or chamber for an indefinite time. 
They must also be capable of working with a reducing or 
oxidising atmosphere at will. 

The heat treatment operations of an important aero- 





plane part such as the propeller shaft may be briefly | 
considered. After the stamping has been made from a | 
special steel it is rough machined and a hole is bored | 


through the shaft to enable the oil effectively to reach all 
parts when quenching is being carried out. Normalising 
is the next operation; the shaft is heated to 780 deg. 
Cent. and quenched in oil; it is then heated to 
830 deg. Cent. and again quenched in oil. The final 
heating is at 560 deg. Cent., and thereafter the shaft 
is quenched in water. The stamping is made sufficiently 
long to allow test pieces to be cut from both ends. A test 
piece is turned fromoneend. This piece is cut into two and 
one portion is tested for tensile strength and the other 
is subjected to an impact test. A test piece is taken from 
the other end and is tested for fracture. In addition to 
these tests a ‘“‘ Brinell ’’ reading is taken on each end of the 
shaft proper. This treatment is designed to guarantee that 
all parts of the shaft have been subjected to tne same heat- 
ing conditions, and after it has been completed the rough 
machined stamping is passed into the machine shops for 
finishing. Where speed of output is an important factor, 
three adjacent furnaces are employed on the three heating 
operations. This means that the first furnace is heating 
the work at 780 deg. Cent.; the second furnace at 
830 deg. Cent., and the third furnace at 560 deg. 
Cent. This method is much to be preferred to that 
in which one furnace is employed for heating a batch of 
shafts at one temperature, and thereafter having its tem- 
perature altered to suit the next heat treatment. 

Few parts call for more delicate treatment than an 





sufficient to result in the complete waste of much time and 
labour. 

An aeroplane inlet valve, though only a small component, 
calls for exact heat treatment. Such valves are usually 
stamped from special nickel steel. During the heat treat- 
ment the valves are normalised at 800 deg. Cent. 
to 832 deg. Cent.—according to’ the specification of 
tne steel—and are cooled in “still” air. The stampings 
are then machined, the usual grinding allowance being left 
on. For hardening purposes the valves are heated to 
860 deg. Cent., and quenched in oil. Thereafter 








primary and secondary air, together with a judicious 
damper adjustment, give what is called in shop language 
the ‘* soft soaking heat,”’ which is necessary for most heat 
treatments at temperatures between 700 deg. Cent. 
and 950 deg. Cent. 
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AN ITALIAN AGRICULTURAL TRACTOR. 





Some little time ago, in view of the necessity for in- 
creasing the food supply by all possible means, the Italian 
Government requested the Fiat Company to put on the 
market a new type of agricultural tractor which that 
firm had designed and tested with a view to after-the-war 
requirements. Work, therefore, was pushed forward 
as rapidly as could be managed, and the first of the tractors 
assisted in gathering in the recent harvest, while large 
numbers of them are to be available for spring operations 
on the land. 

As the Fiat Company has always had a reputation for 
the production of the highest class of machines, its en- 
trance into the agricultural tractor line is a matter of 
considerable interest. The fact that conditions in Italy 
are infinitely varied—jfor the country comprises vast 
plains and mountain districts, with farms in most in- 
accessible positions—has induced the company to direct 
its efforts towards the production of an all-round tractor 
designed to meet the greatest number of individual re- 
quirements. 

The machine is remarkably simple, and its working parts 
are well protected. The frame of the tractor comprises 
three main castings, namely the upper and lower half 
engine base-chamber, and a big housing containing the 
clutch, gear box, differential, worm gearing and driving 
shafts. This housing is carried on two big diameter 
driving wheels at the rear, and at the front is attached 
to the axle of the smaller diameter wheels by means of 
a transverse semi-elliptic spring. This arrangement 
gives a three-point suspension for the entire unit, and 
also encloses all the working parts, without, however, 
there being any loss of accessibility. 

The engine is a type which has given excellent service 
during the last four years, for it is practically the same 
model as that used on Fiat 34 ton lorries. The four 
cylinders, with valves on one side, have a bore and stroke 
of 100 by 180mm. The crankshaft is carried in three 
plain bearings, and the pump and magneto are driven off 
a transverse shaft at the front of the motor, this position 
making the magneto very accessible for adjustment. 
The gas passages are cast integrally with the cylinders, 
and the carburetter is arranged at the right-hand side of 
the engine. This carburetter is practically the same 
as that one used or the 3} tor lorries, but there are certain 
modifications to give it an intensive heating so that 
paraffin may be used instead of petrol, which fuel is then 
only made use of for starting. The air for the carbu- 
retter is drawn through filters in the valve stem chamber, 
thus heating it and purifying it at the same time. Need- 
less to say, the valve stems are enclosed. The ignition 
point is fixed, and a governor limits the engine speed to 
1100 revolutions. A big aluminium cover is placed on 
the base chamber in order to allow inspection of the 
bearings. Forced lubrication is used throughout, in- 
cluding a delivery of oil to the wrist pins. The pistons 
have been so designed as to prevent any excess oil reaching 
the combustion chamber, and the engine will, it is said, 
keep free from carbon deposit for very long periods. Great 
care has been taken to prevent all oi] leakages, so that 
the oil consumption may be kept low, and the oil level 
not need to be attended to except at long intervals. 

Immediately behind the enclosed flywheel is a multiple 
disk clutch. Inside the same housing is the worm and 
sector steering gear, which is of the automobile type. 
Next comes a three-speed sliding gear transmission with 
hardened and ground gears carried in ball bearings, 
and finally the over.ead worm gear, difierential, and 
driving shafts. Although this housing forms a ore-piece 




















FIAT AGRICULTURAL TRACTOR—WORM 


they are heatea to 850 deg. Cent. and allowed to 
cool for tempering. 

Tho “ Richmond ” furnaces illustrated are used at the 
Austin Works for the heat treatment of the parts referred 
to above, and also for that of other vital parts, such as 
spur wheels and pinions, bevel gears, and the many small 
mechanical parts used in internal combustion engines. 
The furnaces used are chiefly of the Richmond Com- 
pany’s natural draught regenerator oven type. In this 
design there is a secondary air valve to every burner, 
an arrangement which, it is claimed, ensures the absolute 
control of the temperature throughout the whole length 
of thefurnacechamber. The correct apportioning of the 





AND WORM WHEEL AND DISC CLUTCH 


casting, a detachable upper cover gives complete access 
to the clutcl, stearing gear, transmission, and the coupling 
between transmission and cverhead worm. The portion 
which forms the rear axle housing proper is divided 
borizontally, the lower half being bolted to the upper, 
and being detachable without in any way interfering 
with the shaft or the bearings. Thus it is only necessary 
to drop the bottom half of the housing in order to inspect 
the worm wheel, the differential or driving shafts. All 
these parts are completely protected from dust and dirt, 
and run in an oil bath. In addition there is an oil pump 
driven off the worm wheel which delivers lubricant under 
pressure to the worm and to the rear axle bearings. The 








498 








worm shaft is extended rearwards beyond the axle housing 
and carries a pulley having a diameter of I4in. and a 
face width of 6jin. This pulley is made use of to give 
belt connection to any stationary machinery, and it is 
also employed as a brake drum by means of internal 
expanding shoes. The three-speed transmission can be 
used to vary the speed of the pulley, the size of which 
need not, therefore, be altered to obtain different speeds. 

An interesting feature of the tractor is the adoption 
of detachable rear wheels. The latter are of the all-metal 
type, are fitted with detachable strakes, and are mounted 
on the axle shafts by cone and key.. A special wheel 
puiler is provided, and the tractor is also equipped with 
a@ permanent adjustable jack for the rear axle only. This 
jack can be put in position in a few minutes, and when 
adjusted one of the rear wheels is withdrawn, leaving the 
pulley fully exposed for connection by belt to whatever 
machinery may have to be driven. The front wheels, 
which are also entirely of metal, have a diameter of 32in. 
and a width of 5in. 


Total weight of the tractor is about 2} tons. The 
maximum height is 74ir. and wheelbase is 52in. The 


minimum turning radius is 10ft. The tractor las a speed 
of 3.7 miles an hour on top gear, 2.1 on second gear, 
and 1.2 miles an hour on bottom gear. 

In the trials carried out in Italy the tractor, so we 
are informed, managed to plough 17,000 square yards of 
very heavy ground per day, the ploughing width being 
12in., and the turning at headlands being included in the 
time. Under favourable circumstances 15 acres can, 
it is said, be ploughed in one day. Other tests with a 
three-plough attachment, operating over very heavy 
ground, showed an average speed of 2.3 miles an hour, 
and an average tractive efiort of 2600 lb. On a very diffi- 
eult stretch the tractive effort was increased to 4600 
lb. without the engine showing any tendency to stall. 
The surface ploughed under this test was 4200 square 
yards, the average ploughing depth being 8in. Hauling 
an Osborn reaper the average speed was 3.7 miles ar hour, 
and the area covered within the hour was nearly 8500 
square yards. 

The tractor is also intended for haulage over ordinary 
roads, and for this purpose is equipped with a tow hook 
and chains which are permanently attached to the rear 
axle. The makers assert that it is quite easy to operate, 
and that the driving of it can be undertaken by anybody 
having had a little lorry experience. Since the ignition 
point is fixed, the only indicator to watch is an oil pres- 
sure gauge which is mounted on the metal cow! surround- 
ing the fuel tank. The change-speed lever is on the 
driver’s left, and completely protected against dirt and 
water. The carburetter contro] lever is on the dash- 
board and is self-locking. The clutch can be maintained 
ip its “‘out”’ position by means of a catch underneath 
the pedal, this catch coming into operation when the 
pedal is fully depressed. 

Views of the tractor itself, and of different parts of 
it, are given herewith and on page 488. 








THE FUTURE OF SHIPBUILDING. 


EXCERPTS FROM THE PRESIDENTIAL ADDRESS OF 
MR. EDWIN L. ORDE TO THE NORTH-EAST COAST 
INSTITUTION OF ENGINEERS ON OCTOBER 25ru. 


Ir has been wisely said that if this country is no better 
prepared for peace than it was for war the future may be 
disastrous. This represents, it is to be hoped, the mental 
attitude of all who are concerned with the maintenance 
and development of our industries, for there has never been 
in all history an occasion when the best work of the best 
brains in the country was more urgently needed than now, 
in adjusting the machinery of the various trades and the 
conditions under which it can best be operated for approach- 
ing the sociologist ideal, “the greatest happiness for the 
greatest number.” 

It is to technical and scientific institutions such as this 
that the general public should naturally turn for guidance, 
with full confidence that much useful work in this all- 
important direction will be forthcoming, and though this 
Institution may point with pride to its past achievements, 
the upheaval that has taken place in industry, the necessity 
for restoring peaceful conditions, the signal proofs so 
often given in the course of the war of the paramount im- 
portance of applied science and the development of the 
popular desire for improved education, are all indications 
of the need for reconstruction and signs that the technical 
and scientific institutions have a field before them more 
suitable for cultivation and nobler in its promise of fruit- 
fulness than has ever hitherto been their lot. 


* *+ * * 


It is to be hoped that one of the most important changes 
produced by our last four years’ experience of the awful 
possibilities of life may be a determination on the part of 
everyone to apply scientific principles to the most ordinary 
processes of our existence, instead of those traditional 
practices which the many distractions of modern peace 
life seem to have rendered too irksome or slow, to ensure 
that they are honestly carried out, or efficient when they 
are. It has apparently been generally accepted in this 
country that science is well—“ a thing that no fellah can 
understand,” must be written of or talked about in a 
language or even jargon of its own, and can only be acquired 
by a few, not as a rule especially favoured people, who are 
regarded with a mild contempt and often even some 
suspicion, eke out a hard .working existence with the full 
knowledge that unless they are fortunate enough to make 
some discovery which meets a popular want, there is 
probably little before them in the shape of material reward 
but a miserably small remuneration, and yet do overcome 
ali obstacles, and in the face of conditions as forbidding as 
any that can be imagined, attain the standard of power 
that can rise to an emergency like this war, and produce 
such results as have shattered for ever the illusion sedu- 
lously fostered by the enemy, that in the application of 
science to the exigencies of life on a large scale we could not 
compete with them. : 

* * x * 


The first and only means of combating the mournful 
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fallacy bequeathed to the manufacturers of to-day by those 
of the “hungry forties” is education, and especially that 
kind that comes from personal contact and intercourse, for 
the lesson we have to teach is that, as in the days of the old 
guilds, master and man are mates so far as interest goes, 
that the abuse of the factory system cannot exist to-day 
under the protection afforded by modern methods, and 
that the destruction caused by the war, the existing and 
growing expansion of the world’s requirements have so 
changed the conditions which gave some colour, washy 
though it was, to the arguments used in the earliest days 
in favour of restricted output, that any attempt to put the 
principle in action cannot now be understood as anything 
but an offence against the welfare of the community for the 
immediate benefit: of the individual. Selfishness, though 
almost certainly due to ignorance, is none the less devastat- 
ing in its effect. This is not the only result of the legacy 
from the “‘ hungry forties,” for a school of thought came 
into existence which, while passionately human in its 
aspirations, has set up ideals which are unfortunately im- 
practicable even of approach and unavailing if they were 
attained. The commonest expression is to be found in 
the phrase “recovery by the people’? which no doubt 
follows in direct line from the original grievances suff»red 
in the last century, and is based on the theory that a 
large amount of wealth has been taken from labour, the 
real producers, should now be recovered by labour by 
the simple process of annexation, and would suffice to 
increase wages, shorten hours and provide a considerable 
number of privileges. Mr. H. H. Mallock,* in a masterly 
analysis of the questicn, disposes of this fallacy in the 
sentence, “‘ ‘A recovery by the people’ at the beginning of 
the 20th century of all incemes which exceed £1000 por 
head would have meant for the Americen workman a rise 
in wages at the rate of a penny half-penny in the shilling, 
and would have meant for his British comrade a rise of 
about one farthing less."’ This agrees very closely with the 
result of another process of reasoning which shows that 
in pre-war times a 10 per cent. rise in wages in the engineer- 
ing and shipbuilding trades, which is not borne by the 
consumer, absorbs all the average earnings of capital. 


* * * * 


The general direction in which reconstruction should 
proceed seems to lie :— 

(1) In the full appreciation of the fact that it is by in- 
creased output alone that the revenue required by the 
country ean be produced, in making all possible efforts to 
spread this vital piece of knowledge in all directions, and 
in doing everything necessary to see that the principle is 
understood and acted upon. 

(2) In the development in the order of their necessity 
of industries which produce the requisites of peace as well as 
war, for they are valuable revenue -producing organisations 
which are immediately available. 

(3) In the diversion of purely war industries to peace 
requirersents. 

(4) In the establishment and development of industries 
recovered from foreign countries. 

(5) In the establishment of new industries. 

The engineering and shipbuilding organisations with 
which this Institution is most closely concerned fall under 
the second head, as they can be fully diverted to civil 
directions at comparatively small expense ; but there are 
coming changes of methed and conditions which require 
earnest attention. 

The first and most urgent duty before this district is, 
of course, the rebuilding of the mercantile marine, and the 
consideration of the most rapid methods by which this 
work can be accomplished raises at once one of the many 
important questions which are before us to-day. Are we 
to remodel our shipbuilding and marine engineering indus- 
try in the direction of bulk production, or to develop pre- 
war methods and practices to the highest possible degree ? 


*> *+ * * 


The ideal shipbuilding establishment for rapid and 
economical production purposes would naturally be a long 
strip of ground with coal and ore mines, steel works, rolling 
mills, engine works and shipyards, all arranged under one 
roof at such short and convenient intervals as would allow 
of continuous progress from ore to finished ship. These 
are the factors that define the mechanical efficiency of the 
system, and should be considered first. Now, ideal con- 
ditions cannot be attained or even approached by adapting 
to new methods, appliances and facilities which have been 
designed for, and fulfil more or less satisfactorily, another 
set of conditions, so that new shipbuilding vards seem to be 
essential to the scheme. The lay-out of these new yards 
should provide for the even routine passage of the various 
parts from the fabricating to the shipbuilding establish- 
ment. How far can these conditions be fulfilled in this 
country ? Sites for shipyards at comparatively short 
distances from the sources of the esentials materials may not 
be difficult to find, it may be possible to arrange marshalling 
yards at the rolling mills, the fabricating works and the 
shipyards on such a liberal scale as to produce an un- 
interrupted flow of parts; but when all this has been done 
has any great advance been made in economy or rapidity, 
or both. The economy of the system depends almost 
entirely on the distances which separate the raw material, 
the rolling, fabricating and erecting plants. When 
these are long, as in America, the large reduction in the 
weight of the material after fabrication may, probably will, 
effect a saving in freight which is more than sufficient to 
cover the cost of the extra loading and discharging. 
Rapidity depends on two factors, which are to some extent 
opposed to the usual restrictions under which shipbuilding 
is carried on in this country. These are, first :—A very large 
supply of semi and unskilled labour ; secondly, a railway 
organisation which will secure the constant transfer of 
fabricated parts with mechanical precision. So much 
for the constructional side. 


* * *£ * 


How far the standardised fabricated ship commends 
itself to the shipowning community or can be made to fulfil 
the requirements of ocean transport under post-war con- 
ditions is a question, which, though it may be profitable 
to debate, depends on too many unknowns to be answered 
with any certainty. 

The important conditions that effect the problem may 
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perhaps best be indicated by one or two questions. How 
far can bulk production of ships and engines met :— 
(a) The immediate requirements for tonnage ; (6) the 


future developments of shipping, and how far ean bulk 
production b> reconciled with :— 

(c) The apparent desire to shorten the hours of labour ; 
and (¢) the aspiration to raise the intellectual standard 
required of labour in industrial processes. 

Now (a) and (ec), though of paramount importance, seem 
to constitute strong arguments in favour of bulk produc- 
tion, for nothing but rapidity of production can meet 
these requirements, but (+4) and (d) present some slight 
difference, and may be said to indicate the specialist princi- 
ple which can more easily be applied when the first grea, 
demand for the replacement of cargo-carrying tonnage has 
been met. Tt would seem on the whole that bulk produc. 
tion must. at. first be carried on, but carried on heartily and 
loyally, to meet the immediate needs of the nation, that 
during this period all that constitutes an impediment to 
simplicity and to speed and economy of production shall be 
examined and so far as possible removed, so that special 
types may be easily produced as and when the develop- 
ment of the world’s trade makes them necessary. These 
are ideals which may be called impossible of attainment, 
a combination of the technical and the social, which is one 
of the most important of the lessons set to us by the war, 
and at the same time one which those whose industrial 
condition and outlook remains least changed will find the 
most difficult to learn. 

The immediate future of the shipbuilding and engineer- 
ing trades from the technical point of view demands care- 
ful consideration, for the ordinary supply of young, skilled 
men has been materially reduced, cannot be augmented 
for some time to coms, and so must be husbanded as care- 
fully as possible. This constitutes a strong argument in 
favour of bulk production, where, by simplifying all the 
processes to the utmost, the demand for high skill can be 
kept low and opportunity given to the trades to meet the 
immediate demands that will b>? made upon them, while at 
the same time doing all that is possible to build up new 
skilled forces, so as to meet the more specialised require- 
ments as they arise. Some extension beyond the end of 
the war of the present control under which engineering and 
shipbuilding are carried on woula seem therefore to be 
necessary, though this should of course be as short as 
possible ; but a more difficult part of the question lies 
in the fact that a large proportion of the young men from 
these trades will never, alas! work at them, and it cannot 
be expected for some time to come that the numbers of 
able and willing boys will equal those of previous years. 
How is this to be met ? 

A simplification in trade processes may, indeed, logically 
require a lower degree of skill, for the simplest processes are 
generally obtained by dividing them into as many opera- 
tions as can be found convenient, and so reducing the 
amount of skill required to carry each one out. A notable 
instance of this is to be found in the new shipyards of 
America, where bulk production has been organised on a 
scale that has never before been seen, bas been admirably 
developed, and is one of the best arguments against that 
fatal restricted output fallacy that can well be imagined. 
No one can look on this successful application of these 
economic industrial principles without deep misgivings as 
to the future of the shipbuilding and marine engineering 
trades in the United Kingdom. 

The success of the whole proceeding is due not only to the 
admirable organisation that first divides and subdivides 
construction processes and devices, and provides the 
machinery for carrying them out, but also to the complete 
understanding and appreciation by all who are concerned 
in the work, of the profound truth of the axioms “‘ no wages 
are too high provided that they are earned,” and “if you 
won't do more than you are paid for you won't be paid 
more for what you do.”” They are features of American 
productive schemes that make large ouput industries the 
rule, and so brings within the reach of all concerned in 
them the great measure of prosperity which is the inevitable 
result of the correct application of these principles. 


»> £ & * 


One of the curious anomalics of the social system in this 
country is to be found in the fact that, although almost 
any individual will extol the results achieved by science, 
and regret that students are comparatively few, the 
community generally seems to have combined, no doubt 
unconsciously, to stifle any attempt on the part of the 
votaries of science to make their voices heard in the 
councils which regulate mankind's affairs, and to this 
disability may perhaps be attributed much of the neglec: 
of first principles which is so painfully and widely evident 
to-day. It would seem unnecessary to state that under 
the head of science which is after all only knowledge, 
everything that is worth knowing is included; hygiene 
and domestic economy, for instance, whose simple laws 
are violated to an extent which reflects severely on the 
education administered in this country for the last few 
decades. It is not suggested that such institutions as 
this are responsible for these conditions, but as much has 
been done by them in the way of promoting the cause of 
education, it seems well to consider how they can help in 
other directions. 

Technical institutions cannot, of course, hope to compete 
by mere weight of numbers, but it seems possible to co- 
operate one with another on such questions as fall within 
their particular province, and put forward in the manner 
best calculated to obtain a general hearing, such con- 
sidered views as they may hold. The process can be 
continued, until on large general questions of which a 
scientific solution is necessary the whole of the institutions 
in the country might join forces. 

If such a combination could be arrived at, it is difficult 
to see how any Government could be unaffected by any 
considered proposals which come from it, and so the claims 
of science might receive stronger and more insistent sup- 
port than ever before. Combination between institutions 
might produce other important and far-reaching results. 
The questions of technical libraries might, indeed should, 
be taken up without delay, and a scheme evolved by which 
all the libraries of institutions concerned in similar pur- 
suits should be catalogued and carefully indexed, so that 
reference would show not only what literature is available 
on any particular subject, but the particular library in 
which it might be found. Some such scheme as this would 
largely enhance the value of the scattered technical libraries 
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of the country, would not be extremely costly, and would 
enable future development to be controlled by deciding 
in joint council the literature that should be acquired and 
the libraries to which it should be allotted. 

An excellent opportunity for establishing this scheme 
occurs now when the question of forming research associa- 
tions is under consideration by so many industries under 
conditions which are more favourable than ever before. 
The Committee of the Privy Council for Scientific and 
Industrial Research have already completed a great deal 
of the groundwork which is necessary for the proper 
organisation of large-research, and it is to be hoped that 
with the experienced and sympathetic assistance now 
available for creating the necessary associations, this 
important part of industry may be established on the 
strong foundation on which it should have firmly stood 
ever since the tendency of this country towards efticient 
manufacture became apparent. The essence of the whole 
matter lies in the breadth of spirit in which it is approached, 
and itis not too much to say that the influences which under- 
lie the movement are now stronger and better directed than 
ever before, and so give good reasons for hope, not only 
that this Institution may play a leading part in establish- 
ing such national research machinery as seems best adapted 
for the work, and at the same time to aid in increasing and 
rendering widely available the present stock of knowledge, 
but that the example may be followed by all the kindred 
institutions in the country. It may be suggested that 
with the best possible intentions a large research scheme 
which involves the formation of special assuci2tions may 
tend to stifle private efforts in this direction, but a moment's 
consideration of the conditions granted by the Committee 
of the Privy Council will show not only that this suggestion 
is groundless, but that it is diametrically opposed to the 
actual facts of the case, for the object of the movement is 
to set up such machinery, animate and inanimate, as may 
be required for the work, and to give full use of it at actual 
cost to any member or members of the particular associa- 
tion who desire to investigate some special subject for their 
own benefit. It is obviously more efficient and less costly 
than any machinery which can be set up by a single firm 
or individual, the results will be more quickly and accurately 
attained, and the experience of the research investigators 
will enable them to make a truer and more reliable assess- 
ment of the value of the results than can be expected from 
the single research worker, whose critical faculties are apt 
to be blunted by the actual confinement of his energies 
to one comparatively narrow channel. 

It is to be hoped that the preliminary steps which have 
already been taken by this Institution may result in the 
formation of a powerful research association which will 
develop and utilise more fully the latent powers of the 
technical institutions generally, and so consolidate, add 
to, and distribute the common stock of technical know- 
ledge, besides pursuing fresh research in special directions. 








THE DISCHARGE OF WORKPEOPLE. 

In connection with discharges of munitions workers, 
the Minister of Munitions wishes to point out for general 
information that (with the exception of persons engaged 
in manual labour on certain building and construction 
work, certain classes of sea-going engineers and workmen 
engaged in ship repairing, or whose employment is of a 
discontinuous or temporary nature) workpeople engaged 
on or in connection with the manufacture of munitions are 
in general entitled in accordance with the provisions of 
Section 3 of the Munitions of War Act 1917 to a week's 
notice of discharge or a week's wages in lieu of notite. 
If, therefore, a munitions worker (not falling within the 
above exceptions) is discharged with less than a week's 
notice or wages in lieu thereof, he or she can complain to a 
Local Munitions Tribunal and claim payment of a week's 
wages in lieu of notice by the employer. All necessary 
particulars together with the proper form of complaint 
can be obtained from any Employment Exchange. The 
Minister of Munitions would be glad if employers generally 
would give their workpeople as early an intimation as 
possible of any intention to discharge, and would in all 
cases give the Employment Exchanges at least a fortnight’s 
notice of impending discharges. 








THE INSTITUTION OF CIVIL ENGINEERS. 


OCTOBER EXAMINATIONS, 1918. PASS LIST (INTERIM), 

Candidates Ervamined in the United Kingdom (49), Preliminary 
(16): A. G. Chatterji, London; W. D. Cornwell, Chichester ; 
R. Edmondson, Stretford; 8. M. Holden, Abbeydale; D. 
Macleod, Glasgow: A. W. Molyneux, London; R. W. Morris, 
Billingshurst ; J. D. Partington, Sheffield ; 8. B. Reid, London ; 
R. Shaw, Edinburgh, B. A. Stangroom, Goxhill; T. Stuart, 





Glasgow; H. P. Tame, Abingdon; A. CU. Thirtle, Norwich ; 
W. K. Wallace, Belfast ; N. Worrall, Crowe. 
Associate Membership (33). Whole Examination (21): 


J. M. Adcock, Aberdeen; J. Anderson, Newcastle-on-Tyne ; 
J, Cook, Birmingham; W. D. Cornwell, Chichester; 8. A. 
Couling, Bedford; R. Edmondson, Stretford; H. W. Hall, 
Liverpool; 8S. M, Holden, Sheffield; F. L. King, Slade Green ; 
¥. A. Klouman, London; H. L. de Silva Kulatileka, Glasgow ; 
A. V. C. Lima, London; D. Macleod, Glasgow: J. D. Parting- 
ton, Sheffield; E. W. Pullen, St. Albans; H. Smith, Erith ; 
D. A. Stevens, London; 'T’. Stuart, Glasgow; W. R. Tate, 
London; W. K. Wallace, Belfast; A. C. Wass, Scunthorpe. 
Examination completed by pass in Section B (6). (Section A 
passed previously): F. H. Allen, London; J. G. Colquhoun, 
Glasgow ; A. Cook, Farnworth; H. F. H. Gibson, Newport, 
Mon.; P. S. Heaselden, Belvedere; C. P. Spiller, Woolwich. 
Passed in part (6). (Section A only): G. P. Bridges, Sutton ; 
W. G. R. Crow, Newcastle-on-Tyrie ; J. Marshall, Lancaster ; 
W. L. Morrison, Erith; W. J. H. Rennie, London; P. E 
Robertson, Scunthorpe. 
‘ The results of the examinations abroad will be announced 
ater. 








An Tron ann Steet Excuance ror Lonpon.—The formation 
of a London Iron and Steel Exchange, Ltd., is announced. This 
Exchange has been formed, we learn, by a group of some forty 
of the Jeading British firms engaged in the Iron, Steel and Metal 
Industries. The Secretary’s office is at 113, Queen Victoria- 


street, E.C, 4, and for the purposes of its business the Exchange 
has secured the great Pillar Hall of Cannon-street Hotel. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is nicatel from abroad the name and 
address of the communicator are printed in italies. 

When an abridgment is not illustrated the Specification is 
without drawings. 

2 Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 








STEAM GENERATORS. 


120,350 (8284 of 1918). May Lith, 1918.—Vertican WATER, 
TUBE BoiLer, Hirosuke Horinchi, 194, Ryuko Kosho- 
Taiwan, Japan. 

This vertical cylindrical water-tube boiler comprises a shel! 
with an inwardly bulging base plate A which is removably 
mounted on a furnace shell, and containing a cylindrical com- 
bustion chamber B placed with a slight inclination in the boiler 
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arranged 
The 
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of water-tubes 
at a slight inclination to the vertical axis of the boiler. 
combustion chamber has a suitable space left in its rear portion, 
and is connected with the central part of the base plate D by an 
inclined flue E, and by an inclined smoke tube F with the chim- 


shell, and carrying a number 


ney. An annular hot air space is formed between the circular 
wall of the fire-grate and the furnace shell, and there is an 
ejector G with connections between the annular space and the 
combustion chamber.—November 7th, 1918. 


INTERNAL COMBUSTION ENGINES. 


120,145 (20 of 1918). January 2nd, 1918.—Two-srroke ENciIne 
anpD Arr Compressor, Albert Ernest Downing, 81, Lodge- 
road, West Bromwich. 

The object of this invention is to produce a very light and 
compact high-speed air compressing plant capable of delivering 
a continuous supply with a low expenditure of fuel. The plant 
comprises an internal combustion engine of the two-stroke type 
in combination with air compressors, comprising combustion 
cylinders H and air compressing cylinders I, inwhich an a ir 
compressing cylinder is fitted upon a crank case common to a 
combustion cylinder, and the pistons of the combustion cylinder 
and the air compressing cylinder are attached to the same 
crank shaft by connecting-rods. The piston of each cylinder 
works on a separate throw of a crank shaft and the air to be com- 
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pressed is first drawn into the crank case or crank cases, as the 
impulse piston and air compressing piston move away from 
each other. The compressed air is caused to circulate round the 
cylinder jackets, and is also admitted into the explosion cylinder 
by the pistons uncovering ports. An auxiliary exhaust valve 
is fitted on to a port in each combustion cylinder, which is 
uncovered by the impulse piston when it has travelled part of 
its way down the cylinder, and is then caused to open by the 
pressure of the combustion therein, against the compressed 
ait within the jacketed space around the combustion cylinder 
holding it closed. When this valve is opened a certain amount 
of the exhaust gas mixes with the compressed air, and the volume 
and noise of the exhaust into the atmosphere is reduced.—| 
October 21st. 1918. 


120,335 (5883 of 1918). April 5th, 1918. VaprorIseRs FOR 
Or Encives, Rodolphe Edgard Mathot, 3, Salters’ Hall- 
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vaporiser for the cylinder of a vertical engine constructed accord - 
ing to this invention. The water-cooled part A of the vaporiser 
is provided with a jacket D connected to the water jacketed part 
of the engine. The hot part B is provided with a spoon-shaped 
inner projection K. A thin bush or nipple C is provided passing 
right through the water jacket of the vaporiser, and arranged to 
hold the fuel injector, so placed as to direct the spray of fuel, as 
shown by dotted lines, downwards over the whole surface of the 
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heated cap B and inner projecting portion K. The vaporiser is 
in communication with the combustion chamber I, through the 
neck R. This neck may be made solid with the engine, as -hown 
in Fig. 1 and 4, or may be made part of the inner wall of the 
vaporiser, as shown in Fig. 3. The vaporiser is attached by a 
flange T to a facing of the water jacket of the engine, as shown 
in Fig. 2. A partition F may be inserted, as shown in Figs. | 
and 3, so as to partially close the water passages, or a separate 
valve H may be used.— November 7th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


120,344 (7273 of 1918). May Ist, 1918.—WoRK-HOLDER FOR 
Macuine Toors, William Beardmore and Co., Ltd., Glasgow, 
and another. 

While this device is particularly applicable for use in Jathe 
turrets, it can also be used as a chuck, and its object is to locate 
from a base small parts which have to be bored or faced. The 
device comprises essentially a base member A adapted to be 
secured in the turret or other machine part and bearing a locat- 
ing face at right angles to its axis ;_ a clamping piece hinged upon 


N°120,344 





Fig.2. 


‘ Fig.!. 


the base member and adapted to hold the work against the 
locating face, and it may centre it thereon ; and locking means 
applied between the base member and the clamp to hold the 
work rigidly in place. The base member and the clamp may 
be provided with interchangeable parts adapting their use to 
different work. An example of the improved device is shown in 
side elevation in Fig. 1 and in end elevation in Fig. 2.—Novem- 
ber 7th, 1918. 


PUMPING AND BLOWING MACHINERY. 


120,091 (15,628 of 1917). October 26th, 1917.—Dove.r- 
acting SteaM Pumps. Thomas Jefferson, 16, Poplar- 
crescent, Gateshead, and another. 

In this steam pump the steam is admitted to the operating 
cylinder by means of a sliding D valve controlling three ports, 
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the two outer ports of equal size leading to the top and bottom 
of the cylinder respectively, and the centre port leading to the 
exhaust. Referring to Figs. 1 and 2, A is the steam cylinder, 
B the pump cylinder, C the steam chest, D is a piston in tho 





court, London, E.C. 4. 





Figs. 1 and 2 represent a detachable and divided water-cooled 


steam cylinder, and E a piston in the pump cylinder, F 1s a 
piston-rod connecting the pistons D and E, The piston-rod F 
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is hollow for a portion of its length and adapted to receive the 
end of the slide valve rod G. The steam cylinder is provided 
with an inlet H and exhaust K. The pump cylinder is provided 
with water inlet M and discharge N, inlet valves O and P and 
delivery valves Q and R. A starting valve 8S controls the 
engine. A plate V with a restricted orifice I engages the 
shoulders W and X on the valve rod G, whereof the valve is 
moved by the reciprocating piston. As the steam and pumping 
pistons are fixed on the same piston-rod, they reciprocate to- 
gether. Erch stroke of the pumping piston draws water into 
one end of the pumping fh rn from the inlet orifice, and 
s.multaneously forces water out of the other end of the pumping 
eylinder through the discharge orifice.—October 28th, 1918. 


HEATING AND LIGHTING. 


120,076 (15,253 of 1917). October 20th, 1917.—Gas-FIRED 
Furnaces, James Keith and another, 27, Farringdon- 
avenue, London, E.C. 

This is a deyice for the proportional delivery of gas and air 
to gas-fired furnaces in which the gas and air are introduced 
separately. The apparatus comprises two diaphragms E F 
in separate compartments. The diaphragms are operatively 
connected to each other and to an admission valve L for the 
controlled fluid, one pair of opposite sides of the diaphragms 
being influenced by pressure differences set up by the speed of 
flow of the controlling fluid, and the other sides being influenced 
by the pressure differences across a manually adjustable resist- 
ance H between the admission valve L and the discharge in 
such a way that they balance one another. In the drawing the 
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air pipe is shown at B and the gas pipe at C. With the arrange- 
ment described change of pressure in the gas pipe C beyond the 
valve H, that is, at the side of the valve H nearest the furnace, 
will make itself felt on that face of the diaphragm F nearest the 
partition N, the combined effect of which, and of the influence on 
the gas pressure set up by the governor on the other side of the 
valve H, in consequence of the difference of pressure prevailing 
on the two sides of the choke bore, is to maintain across the 
valve H a difference of pressure equal or proportionate to the 
difference of pressure across the choke bore D. It follows that 
the proportions of gas and air admitted to the furnace will be 
maintained constant notwithstanding variation of the resistance 
in either pipe or in the furnace, or of other conditions which 
would ordinarily result in fluctuation of the proportions. It will 
be seen that the static pressure of the air on one side of either 
diaphragm may be quite high compared with the static pressure 
of the gas on the other side of the same diaphragm.—October 21st, 
1918. 


MISCELLANEOUS. 


120,156 (1412 of 1918). January 24th, 1918.—O1m Exrracrion 
Apparatus, Alexander McCutcheon Winters, 11, Salisbury 
Hall-gardens, Chingford-road, London, E. 4. 

This apparatus is for extracting oil from seeds, the material 
being carried by screw conveyors through one or more extracting 
chambers B during its treatment with a solvent introduced into 
the chambers, the oil-carrying solvent being introduced from 
the extracting chamber into a heated separating apparatus which 
by evaporation separates it from the oil. The solvent is after- 
wards treated in a condenser to return it to a liquid state. A 
diagrammatic view of the apparatus is shown. The process is 
substantially as follows :—The material to be treated enters the 
hopper A and is caused to traverse the chamber B by the revolv- 
ing conveyor. The materiel] in passing through the three- 
conveyor chambers has the oil extracted, and this flows away 
through pipes into the chamber M, fitted with baffles O and 
sieves N, finally is drawn off through R. The steam and solvent 
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are led by the pipe Q to a condenser § and separator U. The 
condensed water is let off through the valve V, and the solvent 
returns to the conveyor C by the pipe]. After passing through 
the chamber H the residue material falls by gravity down the 
passage V into the chamber W, which contains a number of 
inclined grids or sieves, the arrangement ‘being such that the 
material talls by gravity down a zig-zag path until it passes 
through the outlet. Steam enters the chamber W by the pipe 
Zand evaporates the solvent absorbed by the material, and the 
steam and solvent pass through the grid or sieve P and the pipe 
T to the condenser O. After being returned to a liquid state in 
the condenser, the liquids pass through a pipe into @ separator, 
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where the condensed water is separated from the solvent, the 
former being discharged and the latter passing into a pipe which 
again leads it into the conveyor screw. The chamber B and 
condensers communicate with air pipes which carry off air or 
solvent vapour, and the latter is collected by a bubbler H. 
Condensing water is supplied to the condensers from the tank E. 
—October 31st, 1918, 


120,057 (12,164 of 1917). August 24th, 1917,—-Crank Pin Bear- 
INGS FOR CONNECTING-RODS, George Holt Thomas, 47, 
Victoria-street, London, 8.W. 1, and others. 

This invention relates to engines, pumps, &c., in which motion 
is transmitted to or from a single crank through a number of 
connecting-rods, one end of each of which engages the crank 
while the opposite end is attached to a reciprocating part. 
The object is to provide an improved construction of crank pin 
bearing for the rods. The arrangement is shown in Figs. 1 and 
2, and comprises essentially a series or nest of concentric annular 
rings A to G, each ring being provided with a pair of radial lugs 
H to N springing, one from each edge and extending beyond 
the outer ring of the series so as to form with the lugs of the other 
rings a series of bifurcated radial lugs to which the ends of the 
respective connecting-rods are fixed, and whereby the outer 
rings are confined by the lugs of the inner rings. With the 
exception of the outer ring G, each ring is in two annular scctions 
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arranged side by side to form in effect a pair of identically 
similar rings separated by an annular space O,the spaces O in 
the several rings being all in one plane so as to form a common 
channel by which all the bearing surfaces are lubricated, whilst 
the lubricant is fed to the channel through an internal duct 
provided in the crank pin. The outer concentric ring G is 
undivided so as to prevent the lubricant escaping radially frorr. 
the annular space O. Each ring, furthermore, is recessed on its 
inner surface, the recesses providing annular spaces containing 
an anti-friction metal. as indicated by the blackened sections 
in Fig. 2. The connecting-rods P QRS T U V are attached to 
their respective lugs by means of bolts which also, in the case 
of each divided ring, serve to secure the two sections of the 
ring together ; whilst in order to prevent angular movement of 
each connecting-rod relative to its bearing, each rod is secured 
to the lugs of its ring by means of two bolts, whose axes lie in the 
same radial plane.—-October 31st, 1918. 


120,255 (15,885 of 1917). October 31st, 1917.—-ManuracruRE 
or Carson Biockxs, Thomas William Stainer Hutchins, 
Electro-Bleach and By-Products, Ltd., Middlewich. 

This is a process of making carbon blocks of low porosity by 
the compression of the finely ground material in hydraulic or 
other presses. The inventor provides upon the wall of the cylinder 
or former, before or whilst the carbon is fed therein, a film or cover- 
ing of a finely powdered solid lubricating material with or with- 
out the addition of oil or fat as a binding medium, so that when 
pressure is applied to the carbon, binding upon the walls is 
minimised and the whole body is carried forward by the 
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ram or plunger of the press until the carbon becomes of a nearly 
even non-porous structure. With this object the inventor 
employs within the cylinder, during the feeding of the ground 
earbon therein, a hollow element around which the lubricant is 
passed on to the cylinder wall and through which the ground 
carbon is passed so as to lie within a ring or film of lubricant. 
In Figs. 1 and 2 there is provided a hollow tubular element A 
which is maintained centrally within the cylinder B by distance 
pieces C. The lubricant passes to the cylinder around the skirt 
of the element A, whilst the carbon to be pressed into blocks is 
fed through the centre of said element. The latter is withdrawn 
whilst the material is being fed into the cylinder and leaves 
the carbon with a ring or film of lubricant therearound.— 
October 31st, 1918. 


120,325 (2913 of 1918). February 19th, 1918.—Exastic Hetican 
GEAR WHEELS, British Thomson-Houston Company, Ltd., 
83, Cannon-street; Lundon, E.C. 4(a communication from the 
General Electric Company of Schenectady, New York). 





This is an improved method of manufacturing elastic helical 
gear wheels, according to which the lamin are backed up in an 
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improved manner during the tooth cutting operation, so that 
the teeth may be cut on what is in substance a solid blank. 
Fig. 1 is an end elevation of a gear wheel blank and apparatus 
to be used in the method of manufacture ; Fig. 2 is a transverse 
section ; Fig. 3 is a section on an enlarged scale, and Fig. 4 is a 
side view partly in section. ‘The method involves the assembly 
of the blanks or discs which are clamped together and spaced 
slightly apart at their peripheries as shown in Fig. 3. The spaces 
are filled with a substance with a lower melting point than the 
material of which the discs are formed. After the teeth are 
cut the substance is removed by heating until it melts and runs 
out. The material used may be an alloy of bismuth, lead and 
tin. The above-described Thethod has the advantage that the 
plates or dises are maintained in the exact positions during the 
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tooth-cutting operation which they will occupy in the finished 
gear wheel, and there is accordingly no danger of their springing 
or moving on the removal of the material A which backs them 
up during the cutting operation. In other words, there is no 
danger of any of the dises being held under tension or compres- 
sion during the cutting operation. It may occur, for example, 
that some of the discs or plates B are slightly warped or sprung. 
Under these circumstances the dises may be slightly closer to 
each other at some points around the peripheries than at others. 
The string, cord or wire C which forms the dam will not spring 
the dises, however, but will be compressed and deformed to fit 
into the spaces D at any point. This is illustrated in an 
exaggerated manner in Fig. 3. Likewise the molten sub- 
stance or material which is poured in will fill the spaces D, 
leaving the plates or dises in their normal positions.—November 
7th, 1918. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, DECEMBER ira. 
Lonpon AssoctaTION OF FoREMEN ENGINEERS.—Cannon- 
street Hotel, London, E.C. Annual meeting. 7 p.m. 
Bririsa FounpRyYMEN’s AssociaTiIon.—College of Technology , 
Manchester. Paper, ‘‘ The Smelting of Cleveland Ironstone, 
by Mr. 8. G. Smith (illustrated by lantern slides). 4 p.m. 


MONDAY, DECEMBER 9ru. 


Roya Society or Arts.—John-street, Adelphi, W.C. 
Cantor Lecture II., ‘‘ Physical Chemistry and its Bearing on 
Chemical and Allied Industries,” by Mr. James C. Philip. 5 p.m. 


TUESDAY, DECEMBER 10ra. 

Tae Instrrurion or ExecrricaL ENGINEERS: ScoTrisu 
Centre.—-The Rooms, 207, Bath-street, Glasgow. Paper, 
“The Use of High Pressure and High Temperature Steam in 
Large Power Stations,”’ by Mr. J. H. Shaw. 7.30 p.m. 

WEDNESDAY, DECEMBER lIIru. 


Soctety oF ENcCLAND.—WNSociety’s 
Annual general 
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AGRICULTURAL 
Bedford-square, London, W.C. 
12 noon. 


Royan 
House, 16, 
meeting. 

Tre InpustTRIAL Reconstruction Councit.—Saddlers’ Hall, 
141, Cheapside, E.C. 2. Lecture, ‘‘ Science and Industry,” by 
Sir Wm. 8. McCormick. 4.30 p.m. 

Tue AssociaTION OF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. 4. Paper, ‘‘ The 
Winning and Transport of Fuel,” by Mr. J. H. Anderson (illus- 
trated by lantern slides). 7.30 p.m. 

Royat Society or Arrs.—-John-street, Adelphi. W.C. 2. 
‘*The Work of the British Army Veterinary Corps at the 
Fronts,” by Major-General Sir Frederick Smith. - Illustrated 
by cinematograph views and lantern slides. 4.30 p.m. 


THURSDAY, DECEMBER 121s. 
Tue InstTiTUTION OF RaAtLWay SicNaL Enatnerrs.—Midland 
Hotel, St. Pancras. Paper, ‘‘ A Graphical Method of Solving 
D.C. Track Circuit Problems,” by Mr. H. M. Proud. 2.30 p.m. 


Tue InstiruTIon oF Exvecrricat. ENcingeers.—The Institu- 
tion of Civil Engineers, Great George-street, Westminster, 8.W. 1]. 
** Notes on Arc Welding Regulations ’’ will be presented to the 
meeting by Mr. H. M. Sayers. It is not intended, however, to 
limit the discussion to ‘‘ Regulations,’ but that it should cover 
** Electric Welding ” in general. 6 p.m. 


MONDAY, DECEMBER lé6ra. 


Tue InstiruTion or Exectricat EnciIneers: Scorrisu 
Centre.—The Rooms, 207, Bath-street, Glasgow. Presidential 
address, by Mr. C. H. Wordingham. 7.30 p.m. 

TUESDAY, DECEMBER li7ru. 

Tse InstiruTion or Locomotive Eneinggrs: Lrrps 
CenTRE.—Philosophical Hall, Park-row, Leeds. Paper, ‘‘ Three- 
cylinder Locomotives,” by Mr. Holcroft. 7 p.m. 





THE ROYAL AERONAUTICAL SOCIETY. 


Ow1nc to the proximity of the General Election on December 
14th, the lecture by Mr. Claude Grahame-White, under the 
auspices of the Royal Aeronautical Society, on ‘* Civil Aerial 





Transport,” at which Lord Northcliffe was to preside, has been 
postponed. The lecture will be given at an early date after 
Christmas, which will be indicated in due course, \ 
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Assistant Engineer Re- 


D for service in the PUBLIC 


Vou. CXXVI.—No. 3285] 
ess WORKS DEPARTMENT | eas peeps Soames 


for, and to sujervise the erection ‘of publ ¢ buildings, roads, 
bridges, and other public works, Engagement for three 
years, with possible extension. Salary £. ‘serge with a 
duty allowance of £75 per annum — Free pas«g 
Candidates between the ages of 25 and 35, sapniviod. wh: 

have passed the A.M.I.C £. examination, and aiso that held Ly 
the Institution of Muvicipal and County Engineers, and who 
have had at least three years’ practical experience (exclusive cf 
yup lage) as an Kngineering Assistant, should etn Te once by 
if stter, giving full pea to the rs 
THK COLONIKLS, 4, Millbank, London, Sw. 1, 








PATENTS AND DESIGNS ACTS, 1907-1914 
PROCESS AND APPARATUS FOR CON- 
VERTING PETROLEUM OF A _ HIGH 
BOILING POINT INTO PETROLEUM OF 
A LOWER BUILING POINT. 


he Proprietor of British Letters 


Patent No, 1226 of 1915 is DESiRUUsS of ENTERING 
into NEGUTIA TIONS with British Manufacturers with a 
view to thec 1 devel of thesaid Patent. The 
invention comprises a battery of two or more 8 ilis, the gase 
woduced in one or more of the stills ry the distillation of the 
iydrocarbon in - advanced stage under elevated heat and 
pressure bein to give the initial esa required. to 
prevent fenctizoal distillation in other st 

Address: BOULT, WADE and TEN NANT, 
111 and 112, Hatton- -garden, 
London, E.C. 1. 








THE 
TECHNICAL COLLEGE, |: 


LOUGHBOROUGH, 
LEICESTERSHIRE. 


(Hons) Lond., A.&.C.Se. 


A, : 
. C.., Principal. 


SUROFIELS, M.B.E., ye 
ond., Assoc, M, Ins 


DEPARTMENTS OF MECHANICAL AND 
ELECTRICAL ENGINEERING. 


COMPLETE COURSES OF TRAINING are arranged in 
both Theory and Practice of Mechanical Engineering. 

The Workshops of the College provide accommodation for 
500 Students working at the same time. 


The Civil Engineers’ Appoint- 


MEN'ts BOAR 
8, PRINCES STREET, ‘8 W.1. 
(Communications b; ry, letter only ) 

The Board—established in 1912—with the approval of * 
Council of the Institution of Civil Engineers, repared t« 
REGISTER APPLICATIONS for PROFESS:ONAL ENGI- 
NEt. ING EMPLOYMENT from those attached ae the 


(institution of Civil Engineers, and also, in presen’ 
stances, from persons accredited by other leading Bagineeris ‘ 
Lustivutions. 

The Board will be especially glad ne place on its oo d 
jualified Engineers who have been released from the Forces 
snd meee seeking professional employment, or suitably educate 
oen Ww 

The Board invites toae ries from all employers who rhea bos 
he service» of professional engineers, and also from Corvorat 
Members of the Institution of Civil F we Lara party ot 
wuy vacancies they may have for engineering a 


apprentices, 
anted, a First-class Mechani- 


CaL KNGINEER, preferably experienced in mode 
olliery Plant. Only first-ciass men n apply. rg poeeg a 
tating age, ex) ope) and salary requiied e by 
etter to the Mining Office, a STAVELEY COAL. ae 
[KON CO., Ltd, near Chesterfi 1131 « 











Piast Furnace Manager Wanted 


modern Blast Furnace Plant in South Wales 
oaking hematite iron.—Address, ei, full ag mee ot 
e ~ Sagal also salary required, to “The — 


ae (Experienced), for Steel 
Foundry in Scotlaue operating Klectric Furnaces. Mus’ 
ble Metallurgist, with good knowledge of Steel-makin, 
bd i able to control Laboratory.—Apply Ragin wen —_ f 
saperience, age, and salary, to 1272, The Engineer Office. 
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ace Engineer Wanted to Take 


‘ ee oe of all Plaat aud yeaermgiy in a iarge 
and orks ars Must have 

eae pee of High-spee a Generatin Sets, Elec- 
sical Installation, Befrigerstion, V Ventilation. &c., and be 
competent to advise upon questions of Works Extension, 
Lay-out of New Plant and Ma achinery. To athoroughly com- 
» tent man the ._ peene. is permanent and progressive — 
de, ly, stating f Pid age pg as to experience, age. and 
salary re vuired, which will be treated in strictest confidence. 
to 1209, The Engineer Mffice. 1209 a 


(Competent Advertising Man, 











Wanted by Firm of Commercial 


Motur Vehiwle Manuf .cturers in North of Englanu, 
HEAD PROGRESS MAN, also ASSISTANT. Must have 
asd previous experience.—Address, stating age and salary ex- 
pected, 1142, The Hugimeer Uttice. 1142 a 


anted, for an Engineering 

Works aaae Manchester, CHEMIS1:, preferably wiih 
migeg in Fuel Oiis. —Address ar and salary re 
red to 895, * The Engineer ’ Office. $98 a 


Wanted for India, Assistant 


HNGINEER, age about 26, single, with thor ugh 
Mechanical traiasing and are: experience.—State experi- 
ence and palarysreq . A. 163, care Deacon's, Leaden- 
hall-street, London, E.C. oe 1235 a 


Wanted, for Works in South 


WALES, ENGINEER to TAKK FULL CHARGE of 
Erection and Construction work. Experience of operation 
nd erection of pee Engines, Conveyors and klectrical 
Machinery essen —Write, stating age, experience, and 
salary required, to 6a, The Engineer Office. 1162 a 





se 








ee neerivg Copy and Laying- 
nit Catalogues, WAN TED AT ONCE. Good prospects to tht 
right man.—Address, giving Tallest particulars, Box 29, 
— PEACOCK CO., Ltd., County pollens Mav: 
chester. 


(Jonstructional Engineering. — 
WANLED, uy an old-establishea urm of Bridge-builders 
and Constructional Engineers, a SALES-MANAUER in their 
London Office. Must have sound commercial ability, good 
sod fore of design and manufacture, and experience of home 
and foreign trade 
ddress, 1265, The Engineer Office, stating age, full — of 


pi. and salarg, 
‘ontractor Requires Junior 


ASSISTANCE ORR an, to Set Out and Measure U;, 
n Public Works.—State age, wage, and reference, 793, Chester- 
road, 8'retford, Manchester. 1153 a 


[pgineer, Technical and Com- 
ERCIAL, and of good education. REQUIRED as 
pone oad toed) to MAN AGER in Compan: ge of England), 
ed on interchangeable output of Engines, ine 

ps itationary ; able to use initiative, and ph some responsi- 
bility; good sales correspondent ; tactful and energetic.— 
Address ee and salary, in confidence, bade tg 














Wanted, Highly Qualified Tech- 


NICAL MANAuGR w conerel Inspection and Equip- 
ment in a Factory devoted to mass p of 

with fine tolerances.—Write, statiz 
ssiary required to Box 981, illings, 





experience, aud 
“Strand. W.C.2. 87la 





The equipment is on most modern and e lines. 
and comprises Plant for Turning, Fitting, Miliugs Grinding 
Automatic Lathe Operating and Tooi setting, Tool anu 
Gauge Making, Foundry Work, Patternmaking, Drawing 
ottce Work, Heat Treatment, Viewing and Testing of aii 
kinds. 

None but first-class work of a productive character is under- 
taken py the Students, working under the skilled supervision 
of a fully qualified Technical Scatf. 

The complete Course covers a period of five years, during 
which Works Training in all the above sections wili be given 
and this will be accompanied by a fuli Tneoretical Course oi 
Instruction in the College Le.ture Rooms and Laboratories. 

Intending Students should be at least sixteen years of 
and have had a gvod Public School or Secondary Rducation 

The Fee is £5 5s. per Term, and the NEXT TERM wit 
cOMMENCE on JANUARY Mth, 1919. 

Boarding accommodation is provided in Hostels attached tc 
the College, fuil particul .rs of which, together with lilustrateo 
Prospectus, will be forwarded upon application to the 
Principal. 


W. A. BROCKINGTON, 0.BE, MA, 





991 Director of Education. 
University of Birmingham 
FACULTY OF =CIENOE. 

PROFES SSORSHIP OF CHEMISTRY. 


The Council of the Talons invites APPLIVATIONS for 
the CHAIR «f CHEMISTRY, — by the rs n of 





Wome Manager Rolling Mill 


Plant, og tuv.als, experience abruad desirea 
= not essenti salary for suitable man. State full 
rience. All ‘iafermetion treated confidenually. Acdress, 

« The Engineer ” Office. 935 a 


anted, Mechanical Engineer, 
with allege uraiuing, to ASSIST in wv. eonhren 
‘TEAM EsGiN Ks. Large works in 1 








in Steam Turbine work useful.—Address, 1136, The Eneineer 
Office. 1136 a 





Wanted, Motor Engineer with 


EXPEKIENCE ss WORKS maNavkR, both on 
che Manutacturing and Users side, to take complete control, 
maintenance, rupping, costing, design, ard assembiy of com 

vercial petrui vehicies. erence given to an Officer with 
wide experience of operating and overhaul of W.U. lorries in 
france ice — A pplica: cants should state oy tend expected to W.M.E., 
30. Willmore’ '3,aChiswell-street, E.C.1. PS16 a 


Wanted, Production Engineer 


and WORKS MANAGER for Provinvia: Aircraft 
Works; good experience essential. Commencing salary £200 
ver annuin with ogy OR No. N.P.7,c.0. W. H. Smith and 
Son, 55, Fet.er-lane, E.C. 4 1li7 a 








istimator Required at Once. 
Must be thoroughly capavle; preference to one 
accustomed to Electrical Engineers’ Office and Factory. 
Permanent, progressive iene on ra suitable man. East 
London district —Wiite. experience, oa salary 
required, to Box 201, Selfs I Lede 168 Fieetstreet, EC. 4 s, 

_ 


Kstimator Wanted, Furst- class 


Man, young, used to Estumatiug "tor heavy class ~ 

General Machine, Structural, Boiler, and Foundry work. 
have had shop training. —Write, stating age, experience, a 
ra required to Box 211, Sells, Ltd., 168, ies x 
A 


[London Manager Wanted to 


TAKESOLE oHawone ef SHOW-ROUM and OFF!ICE+ 
about to bs opened b Ly 
fend be. renee at wen Poe Tool tl 

pa ea commissivn basis.— Tess, stal ex he Bod I. 
required, 887, d, 887, “ The Engineer” Office. QaRe 886 a 








ks Fire 





Works. Engineer, with Drawing- 


OF FICE, experience, ~< UIRED by — Firm of 
Boot and Shoe Manufacturers, to Take Charge of the Main- 


*enance, Repair, and neplacement of lation. with Super- 
visio of er. Lighting, and Ventilation. nowledge of 
panne hy ‘erably 





an pref 
Remuneration according to qualifications —Apply by letter, 
WaNAGING DIRECTOR, win Bostock and Co.. Ltd., 


A 


Works Manager Required for 


Works specialisi: g 1n the manufacture of Motor Car 
varts. Only first-class men who have had experience in this 
class of work on efficient repetition lines need apply. G 
. rtuni'ty for smart man with initiative and ergs? a 

dress, 1147, The Fngineer Office. 1147 a 


W orks Manager Wanted for 


—_ in South of mo ae i omni ae ng about 200 hands, 
wit a s1aw to applying MODE ODS to a large 
variety of new work and iy oat sry a coe deal ot repeti- 
sion work. Experience tht and heavy machiue work, 
ooilermaking, aud small ship eae desirable. No designing. 
400d opening for live man ne ene by letter, stating age, an 
salary required, and giving full parcicu ars of experience, to 
1215 fhe Engineer Office. Testimoniais cannot be 








returned. 
15 a 





The Association of Engineering’ 
and SHIPBLILDING DRAUGHioMEN.—APPLi- 

AIONS are invited for the Pusition of ASSISTANT 
JRCRETARY. Applicants must be members of the A. E.3.D. 
urganising ability gssential. Sala: r annum, rising 


by annua) incremehts of £25 to —Address, GENERAL 
SECRETARY, 8, Victoria-street, Londoa, S.W.1. Hpvelopes 
to be marked “* Assistant.” 1182 4 





Wen anted, a Draughtsman to 
Catalogues and ae eee Assist ia Propa- 

oe > large Kngineeri Concern in the South 
Gangs The —a 18 Gormenens and offers prospects.— 
Write, giving full particulars, stating age, —- silar, 
required, and when at liberty, to 1242, The Enginee’ a 


A 


Wanted, a First-Class Assis- 


TANT DRAUGHTSMAN for General Engineering 
Works in London. preferred who has been thro’ the 
shops, and one with a good technical knowledge and general 
experience.—State full nee culars arid salary required to P519, 


The Engineer Office. 
Really First-class 


anted, 
MECHANICAL DRAUGH Ce 
knowledge of any kind of Saaenes —_ preferred. 


ex joo and ar nearest Emph 
ar en’ a mg “The Arp Jour and No. A6223. 


ment Ex: e, 
* aa =e employed on Government work = be 
A 


W anted, Assistant Draughtsman 
P Rhein pate expe ience in Steam and Mowr —_ > 
= Engineering 


ence.—A. G. “iUMFORD, D ttd., 
Wanted b; by a Large Engineering g 











particulars of 
Culver-street 





Works, Colcuester. 

Firm, prese: engaged un Aero hugine Contraco, 
a CHIEF DEAUGHTSMAN for high-class Motor-car work. 
—Address, Fra fuil particulars and salary, to 1134, The 
Engineer Office. 1134 a 


Wanted, by by a. Leading London 


Engineering Firm, a thoroughly os ENGINE DE- 
SIGNER for Internal Combustion Engiues.—Reply “to a 
i salary uired 








Machine Tools. a ao by a 


Manchester firm, a WORKS MANAGER for ks Ling 

Heavy Machine Tools; must have had shop practice and 
experience iu th~« design and manufacture of. moitern toois. 
Fag qualifications, age, and salary required—Address, 1207, 
The Engineer Office. 12u7 a 


beige Architect, Engineer, With 


rary t large experieuce in the Consuuction of Ve-sels iv 

and aoe would hke to REPRESENT 

Firms yt to build, or would take up AGENCIES. 
Designs made out, = ral built and snperintended. Gvoa 
; large staff available; with connections abroad; 








Py sated, Thoroughly Experi- 


Hing Wor PRacTiICcaL ~ MANAGER for 





Professor Percy F. Frankland, F.R. 
The stipend offered is £1000 a year. 
Applications way y jials, refer- 

ences, or other credentials. and should be received by the 

undersig ed. on or before the bth February, 1919. 

Further particulars may be obtained from ‘ 
Go. H. MORLEY, 
1198 


University of Birmingham. 
FACULTY OF ¥ SCIENCE. 


PROFESSORSHIP > OF PHYSICS. 

The Council of the University invites APPLICATIONS for 
the CHAIR of PHYSICS, formerly held by the late #1: ofessor 
J. Poynting, F.R.S. 

The stipend offered is £1000 a year. 

Applications may be y ials, refer- 
ences, or other credentials, and shouli be — by the 
undersigned, on or t efore the 8th February, 1919. 

Further particulars may be obtained from 

‘i GEO. H. MORLEY, 

1 


Secretary. 
(jreat Northern Railway Com- 
PANY (IREua ND) 
The 1 gh gy are prepared to receive TENDERS for the 


SUPPLY 
BULL HEAD RAILS, 
FLAT BU1TUM KAILS, 





Secretary. 











an 
FISHPLATES, 
of the British Standard Bections, 
0 
CAST [Rus OBAIRS. 

Specifications, drawings, and forms of Tender can be 

obtained from the Secretary. 
Tenders, made out on forms supplied by the Company, should 
be delivered, under sealed cover, endorsed “Tender for Rails, 
&e.,” to the unders gned, not later than 10 a m. on Wednesday, 








the 18th December, 
The Directors do not bind themselves to accept the lowest or 
any Tencer, 
Secretary's Office T. MORRISON, 
Amizes-ctrent Station. Secret: 
Dublin, 4th Doconther, 1918, 
(Jity of Norwich. — Sewer 
RENCH MACHINER 
OFFERS are INVITED for NEW or SECOND- Sasn 
SEWkk TRENCH MACHINERY and TAMPIN 
MACHINES. 
Particulars and prices to— 
ARTHOR E, COLLINS, M. Inst. C.E., 
Guildhall, Norwich. City Engineer. 
5th December, 1918. 1116 
Factory Manager Required for 
Works in Nortu London distiict, with possivle 
of 100 hunds, engaged in high-class sheet Metal 
icants are hereby thanked for applications for above 
raaiaap which has DOW, been FI . 1253 4 


sunployment 





orks eng»ged in the manufacture of pinnate 


rchine y oui ‘phipyard Plants, a ly, ginng 1 parti- 
of e ence, to the VIR. PRS, He Be’ 
= Co., urns let, Leeds. mr 065 =a 





Wanted, Working Engineer Used | 


to anstaving and runs, Quay Piant. Capable of 
Making own Drawings and Spec’ clficatious. —State age ex = 
ence and wage required, to 1050, rhe Eagineer Office. 1( 
Aetodynami ics Dept.—Two 
VAULAavIES occur in this Dept of well-knowa 
aeronautical firm, for men of first-class Mathematica! ability. 
(a) Mathematical Assistant, with experience of Wind 


Channei work. 
(b) Mathematical Assistant, with experience of “ full scale” 








investigations. Preferably Pee ie taking 

ee ee ht. ~in epi sata ence, 
1170 The. ‘ngineer 

Office. 1170 a 





n Opening Occurs for a 
thoroughiy SkilLiiwD DESIuo NKR of Internal Com- 
buscion Engines, with good techuical education and address. 
Au excellent opportunity fora capable Kngiueer with initi.- 
tive and with first-ciass ache 4 expe:ience of Modern 
Engines and Methods. State age, Tee. and eg 
required.—Address, 1214, The £ Rignier Office. 1214 





Boller Shop Manager 
WANTED for new woiler Woras, to u.suu- 
— 30 Smail Loco Type Boile’s per week. 

be thorougaly familar with use of 
Hydraulic Press Tools and ail modern methods of 
accurate production applied to high-class boiler- 


making. 
eee disciplinarian required med 
anage vollennakers, and also able to wake Bh 
coubeal staff engaged on rate-fixing, ng, 
= aos — 


given to trained engineer who has 
ler manufacture. 


fekeeee 
seg eg in 
Arey CLAYTON and Bae tates ad 


would take on Foreign work. 
‘aa SHIPBUILDER, Box 1054, Willing’s, 125, a 


Practical Assistant Raquived for 


Wind Channel work. Co siderab.e Mavuematical abitity 
is not required, but experience in the use of Scientific Ae 
boow Intelligent interest and application essential.—In r- 

ite age, experienc-, edivation, and salary required, . il 
The Engineer Off e 


hateki ixer Wanted, to Set Piece: 


WORK PRICES on the Machining of Crankshafts and 
es Feapee.—Oely appicants haviug previously held a 








similar position need apply, stati. e, ex) ence, and sai: 
required, to CLARKES CRANK and FURGE OO., Ltd. | am 
Lincoln. 90a 





Representatives Wanted, with 
svund connection amon; Eugincers. Sui builders 
Consu ting An — and —— for the sale of Machine 
Toois, Steam and Auxiiary Condensing Plant: 
commission basi<. *Districts—Suuth Wales, Hartlepoo L, Mid- 

Hu by Isle of wie, ats Toute, 
and Belfast —Add 


1132, The Engineer ¢ 1132 a 


Required « at Once =f Ecaieioars) 
LIABLE and EXPEKT ENGINKEKinG or 5Ub- 
VEYING ASSISTANT. 1 mong oo! ———— in Tacheo- 
metric Survey Work ee stating particulars and refer- 
ences, to 1135, The Engineer Office. 1135 a 


Research Assistant Wanted in 
Fil gg nein ¢=. a pois pre red. Sta ef in 
nm perienci etallograpbist preferred. St r- 
ticu. f 

Snuaraof ining nod oxvernuon age Sad elary require. — 


_— Engineer, 25 to 30 Years, 


pl ASsI8Si wich Es't1M4TES ; good correspondent pa 








seating 











Amores shaw g and electrical experieuce. Cranework. Man- 
—— aistrict A agtl and other particulars.—Address, 1245, 
1245 a 


he Engineer O' 
R ecretarial.—Chief. Assistant 
WANTED for Ofhce of Factories Secretary in large 
Manufacturing Firm, West London district. Shorthand essen- 
tial ; confiuential position ; progressive to right man One wi h 
mauufacvar ng experience preferred —Write, stating expevi 
ence, qualifications, age, and salary required, to Bux , €.0. 
Mitchell's Advertising Agency, 1, Suow-hill, E.C. 1 1190 4 


Superintendent Factory Engi- 
EER WAns'‘IED for Works in South of Saqend. 
Plant inciudes Steam and Gas Engines, totalling 7000 H 

with bituminous producer plant, heavy mil! machinery ana 
D.C. electric equipment. — Apply by letter, p aeiee age and 











Foundry | Manager. — 


take UGsMPLETE 
city of 20 tons 
apply. ao pli- 


sadt hight “ye 


Brss.., 


CHARGE ory a Tin Ass MOURDRY, with & cA 
per week. Only thoroughly capab.e men ne 
cations, with 

required. to be fo 


‘ull it partion om as se experience, 
i Box V147, Lee 





Liverpool 


sada VID, = renee of revious eX, eri 
to 1138, The Engin Fo cet A ne cheie armed, 
1188 a 


paver Wanted ‘for London, 


to cali on Users and Exporters of Hugh-s 
‘Twist 











peed an 
Carbon Dri weg ood all ti 
Whole-time phi , sah Bega ae 
Dale's Advertising age 46, Cannon-street, E.C. PS6 a 





e: oeneer tion —_ experience, and req ¥ Am e 
auted, by a London Firm 
of Constructional Engineers. a DETAILING 


DRAUGHTSMAN.—State experience, and salary re- 
quired, P501, The Evaineer Office. it PSOL « 


Wanted by Progressive -Firm 
near Londou, first-class DkAUGHTSMAN with 
General Engineering experience ; also JIG and TVOL MEN 
‘ith knowledge of up-to-date Methods rae Shop Practice.— 
Adi pease 1241, gos Engineer a stating full hie Fs of 











p salary 
Wanted, Civil Engineering 
DRAUGHTSMAN in Goverument Office. 
Devonport. Must fall; > to oe Steel 
and Struct and have knowledge of Railway and 


ures, 
ferro-concrete work. Ineligible for itary service, 
and not already in Government — loyment.— Write, statin; 


salary uired, full culars of experience, an 
Seinen as Wee 


Wanted, Draughtsman for Blast 


FURNACE PLAN’. experience in Biast Furnace 





Deten, Sates, and Estimates. State e, experience 
tnd salary expected —Add: ate oes Nin. Porteous 
id Co... havering Agents, G F531 a 





anted, Exper ceiscnd Designer 

HEa AVY MACHINE TOULS, and cowpetent to 

TAKE CHARGE OF DRAWING O eric State nema, 
age, and salary reqnired.—Address, 957, The EsgineerO 9 


W anted, Experienced Jig and 


TOUL DESIGNERS for large a Wouras in the 
Midlands. Knowledge of press tools an antage. 

salary and permanency to really abe fs amy — Address, 
stating age, experience, and salary required, 760, “ spigot pg 


\W anted, First-class Draughts- 


MAN for Oil Engine jaceannd Page ug. to one 
with experience iu semi Diesel “ei rmanent situation. 
state age, experience and salary re: .— Address, 964, Che 
Eng.neer Office. 964 «a 
anted for India, Experienced 
bt ECH oe. DRAUGHI'SM aN, alow mxperienced 
STRUCTUKAL DRAUGHT Aeon age about A See. — 


ol experience aon salar: 
Deacon's, Veadenhall street, London, EC C. 3. 


ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 
are ebtainable through 


WHEATLEY KIRK, PRICE & CO, 
46, Watling-street, LON DON, E.C. 4; 
Albert-square, Manchester ; 

26, Collingwood-street, Neweastle-on-Tyne. 














SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &.. 
Paeus Il., I1l., IV., V., VIL, XCV., OIl 


et Se 





sen XOXI, 











ii 


ee 





Dec 13, 1018 








THE ENGINEER” °* 





W anted, for Machine Tool 
Works, DRAUGHTSMAN with experience in modern 

Machine Tool Construction.—Apply by letter, 861, ‘*The 

Engineer” Office. Sl a 


rau 


htsman Wanted, Exper- 
IENCED in Elevators and Conveyors 
position for suitable man. State age, ay. experi oon 


and 
when at liberty.—Address, P5335, The 





Wanted, Good Leading 


DRAUGATSMAN, accustomed to high class Steam 
Fngin® of the Corliss ‘and Drop Valve types; also a + red 
JUNIOR DRAUGHTSMAN, also a good LEADING 
DRAU GHTSMAN accustomed to all kinds of mill gearing.— 
Ad less, stating age, experience, and salary expected, 1206. The 
Engineer Office 1206 a 


Wanted, Highly Qualified Chief 


DRAUGHTSMaN, ate Take Charge of Drawing-office 
in large Lancashire Engineering Works; experience Hori- 
zontal and Vertical Engines cuential Replies treated as 
strictly confidential—Address, with full rene i. 
The Engineer Office. 


W anted Immediately, Draughts- 
MEN ~ ble of designing Jigs and Tools for ngewe 

Engineering.—Address, stating experience, to 989, The Engi- 

neer Office. 989 a 


Wanted, Immediately, Several 


Smart JUNIOR DRAUGHTSMEN, preferably used 

= Steam Engine and Boiler Design ; permanency to suitable 

fies ror State full particulars o: 4 eX! eC and 
alary required.— Address, 1089, The Fnaineer (¥Rce, 1080 4 


anted, in London, a Junior 
DRAUGHTSMAN, used to Gost er 


Reply, giving previous experience and sa to 
Browne's Advertising Offices, 1 oe on oueen “Vitor 
A 














street. BC. 


Wanted, Temporary Draughts- 


MAN, well up in Stoue Crushiug ee and S:one 
Crushing and Screening Plants, for the Midlands.—Address, 
965, The Engineer Office. 965 a 


Assistant Draughtsman Wanted 


in Eastern Counties, age — to 30, experienced iu design 
of up-to-date Portable and Semi-Port able Steam Engines and 
Boilers.—Address, stating age, experience, salary required, to 
1217, The Engineer Office. 1217 a 








Drege Wanted for High- 

SS AUTOMOBILE oa 20 miles W 

se. Experi in Bagine and Chassis etait. “Ss 
Design. State fa fall « , A R. -, salary.—Address, 1117. The 

Engineer Office. 17a 


po See Wanted for Iron 
and l Works in the Mesh pene. stating ae, 
experience, and salary to 9%, “ The Engineer” Office, 





A 


Praughtsmen. — Messrs. Gillett 
and JOHNSTON, Cloc! Croydon, have 
vacancies for experienced "pRavonts x 2 ig and Too! 
= —— detail work. anent be on post-war 
a 


Drazg htsmen Required with 
a Raperece in the of Machine Toois. 

Manchester district.—Address, . particulars and 

wages required, 1098. The Engineer Office. 1005 a 








anted, for the Wood- eros 


Enginvering Works, on 8 enced See 

INTENDENT; of ng angle 

wane machinery of com) plete inehehacgya sparts fe foe ‘eau, 
aoe. . an Address, a1, TH ae 


neer Offi 


Wanted Working Doparen for 


pay Machine ~og ioe of England) at t 
reraft Eagine Good salary and Re 
to = ~y =. ate pa?s. “ The Engineer” Office. P8734 


= 

Foreman, for C har De- 

Be me ptt in Alumioium Foundr NTED by 

m of Automobile Engineers. nts vod pow have 

eating Se abitity and experience; no Fr <a need . _ 
Addrees, P426, The Engiveer Omen. 


Jforeman Moulder Wanted for 


FOUNDRY making 40 tons per week of general castings 
for Iron and Steel Works and Collieries in Midlands, State age. 
Saperienee, and wages required.—Addre The =e Inecr 











oss, 1112, 





Yoreman Required for Fitting 
and MACHINE SHUP engaged on r work for Iron 

and Steel pala! and Oollieries in Midian is. Experience in 
res an advantage. State age, gaperienss, and 





Drang ughtsmen.—Several at Once 


fee hi 
req 


* one 2 See Apparatus wings. 
L DRAUG Good, ra ition 
ba men. be: he Sage, experie! salary 


to Box 208, Sells fis Ltd ee Fleet-street, 





raughtsmen.— W anted Imme- |“ 
DIATELY, 2 or 3 Experienced MECHANICAL 
URAUGHTSMEN ; salary ng to ability, plus War 
7 imate JOHNSON ma eHILLE PS, Ltd., Char'ton 


Draughtsmen Wanted. One 
te heavy Motor Vehicle’ Body work for Mot 1 
Manufacturing Firm in South of England.—Address, stating 
= experience, and salary required, to 1127, The ~ nee) 
ice. 


A 








rane - Designer, First-class, for 
OVERHEAD TRav EULING CRANES of all capacities, 
jib cranes, chargers, and cranes for steel works, Applications 
from first-class men only will be entertained. Full particulars 
=. to salary and experience. — Address, 1244, The —— 
fice. 


Draughtsman. —Capable Mech- 


ANICAL DRAUGHTSMAN seenstel for General 
Engineering Works in Lincolnshire —Address, stating ——s 
salary required, to 1120. The Engineer Office. 1 


raughtsman-Designer.— Clever 
Young Gentieman WANTED IMMEDIATELY to work 
alone under direct supervision of principal. Experience re- 
quired—Light machinery, instrumente, mpaieen, ie | on 
auction of small parts in quantity, press tools and 
manency, with excelleat akon enes and most interesting work. 
—State fully experience, required, and when at liberty, 
CHROMATIC ILM PRINTERS, Ltd., Ansdell-street, Ken- 
sington, P4822 a 


[rave ghtsman and Assistant 


DRALGHTSMAN WANTED IMMEDIATELY. Must 
have full knowledge of Struct :ral Ironwork, and preferably 
with experience ia Furnace werk and Masonry.—Addregs, 
tating full particulars of age, previous experience, and salary 
required, to 1167. The Engineer Office. 1167 a 


raughtsman. — For Designing 

Coniowation and Deep Drawing Too!s for P.ess work 

WANTED iu Witton district —Address, giving full = 
to P5299. The Engineer Office. P59 


[)raughtsman (Jig and Tool).— 
An UrENING OUUUKS iu a large Midland Factory for 
au experienced Jig and Tool DRAUGHTSMAN witn up-to- 
date knowledge of methods of age of Inotor crs and 
tig and tool design.— Address, P55, * eer ” Office. 

















a 


])raughtsman (Jig and Tool) 


WAs TED for Engineers Otuve, near Handsworth Sta- 
tion, Birmingham. Experience of design of jigs and fixtures 
for manufacture of automobile axles. gear boxes, , essen’ 
State fully age, experience, and salary required. “Address, 
1186, The Engineer Office. 1186 


[raughtsman, Reliable, Wanted, 


aecusvomed to getting out Materials tor Estimatio, 
Ordering.—state age, wage, and full particulars of expe: ence, 
to LEEDS AND BRADFORD BUILER OO., Ltd., Stan 
binglev. 1222 a 


raze: ghtsman Required for In- 


ERNAL Combustion Engine eo about 30 miles from 
licants should state age, experience, and 
required,— Address, 918, *“‘ The Engineer” Office. 918 a 


[raughtsman Required (for 


Yorkshire Firm), one having experience in four-eycle 
Semi-Diesel Oi! Engines. Give experienceand salary required 
—Address, 1169, The Engineer Office 


[Praughtsman Required, Prefer- 
AB UY having experience in Fi sur Milling Machinery and 
a Conveyors. Also THREE JUNIOR DRAUGHTS- 
MEN. Also a GOOD ESTIMAfING CLERK.—Address, 
1090 The Engineer Office. 1090 4 A 











London. = y 








[raughtsmen Wanted, Used to 


the Design of ay Se oy med only men cf first-clas 
experience need a age, experience, and salary 
required. hea E The Rngincer Office. 1286 a 


Prez aughtsmen, withGood Experi- 

of Rolling Mill and Wire Drawing Plant 
WANTED “ir ONCE. — Apply, 
experience, and salary required, to 


Bir 





ving particulars of age, 
YNOCH, Limited, 1 yor 











A™ Officer (Age 32), with 


hm oe, bop training and 9 years’ commercial experience 


me ood at a name ioe obeend, wy Snles- 
an 
Afotenet ss as as SALES MANA AGER te Da wig 


GER. to reorganise ox. 


"Flies qqeety similar appointment abroad, oO 
ne mJ Rag ppo! al or as Overseas 


Advertiser speaks fluent Freuch and Gomes, i 
Sehool man, unmarried, and at present in London. vist 











Address, P510, The Engineer Office P510 » 
ustralian Engineer, A.M. 
=. Lon pryeonenel = OPEN mercial experience, 
BUSINESS PROPOSITION,” ag hy 
Internal combustion engines for preference.— Address, pase, 
The Bogineer Office Ps’ 

Australia. — The Kav ottiier, 
Australian by birth, at prpoen’ occupying @ responsible 


ition as Engineering Sa es Manager in this country, is 
ESLROUS of returning te,Australie as REPRESENT ATIVE 
of some First-class Concerns, which a-e desirous of opening - 
or extending their business there. He bas a thorough kne w- 
\ e bea Bl ~ has extensive business connections, 
t —Correspondence invited 
; ae o. J. w. Vickers and Co, Ltd., 5, 5 Sete. lane, 
161 » 





ece 


Boiler Works Management.— 


A reliable BOILER EXPERT, with thorough practica) 
experience, an energetic and capable controller, DESIRES 
. open correspondence with good s' tandin, mila a 
w to securing »ADMINISTRATIVE- "APPOINT ENT 
‘Sictrens, 473, The Engineer Office. 














wages req .— Address, 1113, ‘I'he Engineer Office. 1113 
foundry Foreman Wanted. 
Must be eaergetic, with sound practical and theoretical 
«nowledge of Foundry work in its branches, both M ‘lleabie 
_~ mt pe — = ee oy ly the aw? Repetition work, 
hd Pith on already 0 rti Mg = Tesaieea, | 2 
cu requ 
wee sae LIMITED, Tipton. Stam. dol’ 
F oundry Foreman Wanted 
(Working), 0 DEVELOP EXISTING SYSTEM UF 
——— and MACHINE MOULDING in smail Foundry in = 
idlards, Must be energetic, with a thorough knowledge 
Somme work. None need . some ual unless interested in te 
vroduction of cast by semi- \bonr.—Address, stating 
ee age, salary required, &c., to 1175, The Enginee: 
1176 a 
‘ A 
Machine Shop Foreman or 
SUPERINTEND&Nt WANTED by Firm of Com- 
uercial Motor Vebicle a in North of , or 
dust have had previous ex mn large M Shop on 
tigh-cl«ss work, and capable of conten skilled ano 
— meee. es and peas ox through the shopes.— 
address, givin; jculars of ex lence, age and wage: 
equired, to a, Th The 4 Office, we . 1187 « 2 


Buyer of One of the Largest 
houses in the country DESIRES RE-ENG AGEMENT. 

at liberty shortly ; Engineering, pete fe and other clases | of 
aaterial.— Address, P502, The Engineer Office. P502 » 


(Civil Engineer, Canedaa, at 

Erenens Fone Canadian Paileer Construction 
Oe omaay in France, DESIRES, upon demobilisation. RE- 
SPONSIBLE POSITION in Great Britain or the Feet. 
Address, P514, The Fngineer Office 


(Jommercial Mech. Tsinecr, 
A.MI.C E. (40), Desires to Represent firsu-siass Eng.- 
aeering Firm in London as SALES MANAGER or Repre- 
sentative on salary and commission basis; business intro- 
— last two years £100,000.—Address, P474, The - 

b 











anted, a Resident Fitter and 


TURNER. Good wages and permanent employmeni 
‘or a suitable man.—Apply, B.¥.3. CO., Ltd., Ash’ » DUFFeY 





lectrical Engineer. —Appoint- 
MENT DESIRED by Electrical Engineer, fui.y trained 
na qualified = onal ion aun f all descriptions ; ye 





Eagineer and Draughtsman Ex- 

tg ano in Reinforced Coucrete Design a 
Ge a | far rane statin ex howe Be t.. - Te —~ | 
to 108, The Engineer O*fce oe bess 


E ngineer-Draughtsman_ Wanted 

A for General Mechanica Engineering TAPE: , stating 
taining, experience, age salary, and. wt 
Ltd., Engineering Department, 


wo ROWS 
ood Draughtsman Wanted for | + 


ork. 
Post-war Work iu London. Preference given to one 
—- had experience in Mineral Water and Brewers’ Plant.— 
Address, giving fall particulars of age, experience ek wid 
to 1166, The Engineer Office. 


Ji ig and Tool Draughtsman, also 
WVRAUGHTSMAN for Motor Var, Tool Makers, Tovoi 
varners, Universal Grinders, and Millers, Tool Inspectors for 
Tool Room.—Address, 1048, The Enginee: Office. 1048 a 














Wanted, for General Engineer- 
1NG Wo.ks in London, ove or two taonoughly com 


etent FITTERS accustomed to ail classes of work.—Adaress, 
stating Wages required, 1252, The Engineer Office. 1252 a 


fit ter Required tor Electric 
POWER STATIU.x. Must be reliable man, used to 
Water-tube Boilers, Engines, Turbines, and a 

Apply, VICKERS, Ltd , Sheffield. 1164 


\ illwrights.— First - class All 


oe ne epost pei ed =e AT UNCE 
+ OTL L Fett cient men on} 
comnured. Amey GILLET d Jt THN NSTON. 


Crovdon. 8554 

, 
Moulder Foreman Required by 
Steel Foundry Maeiteng 100 tons per We 2K, and evgageu 
mu Light Repetition & Castings. Must be up- 
nan, with experience of Ft pomen= 3 Machines desirabie.— 
Apply by letter, statin salary, to 
tHE NATIONAL SIEEL FOUNDRY tise Ltd. Bark 











Le, prog Sabi Ve 








ocomotive Draughtsman. — 
WANTED, eporons ey. ea, Went f = DRAODGHTs- 
MAN by Locomotive ailders, ee of England.—Address 
stating experience, age, and salary 1126, The Engi- 
ueer Uffice. 1126 a 
echanical Draughtsman 


M WANTED temporarily for Clyde Eageierng Works ; 
x ~ nee ment in ey out t and idings.—Addres: 
particulars to “The Engineer” Office. 933 a 


Mechanical Draughtsman 


WANTED ss in small Midiand town by 
Makers of — nical Stokers for detail and installatio: 





land Works, Leven. 
Patternmakers, Used to Aero 


Engine ene first-class work, bp for ,Hendor 


peciality ; a home and 2 road, 
Address, 1072, ‘The F Captnese 0 1°72 » 


[ectrical Engineer, Shortly 


demobilised, 15 years Chief Electrical oe, to be 
vown; previous consulting and contracting engineer ; good 
experiences of Power Co.'s supply systems, Goverament a 
—Address P476, The Engineer Office. P476 


[,ngineer, A.M I. Mech. E., with 


co years’ experience of Mechanical and Structural work. 
snd with organising ability, DESIRES to GET INTO TOUCH 
with a FIRM of MANUFACTURERS about to change over 
from War arg to develop business.— Address, P482, The 
Engineer Office. P482 » 


‘ngineer, British, Formerly 
icpreseutative of a weil-kvowa Belgian firm on tae 
Belgian yor 2s ughiy experienced, gi business con- 
aection, DESIRES to — UTIATE for similar POSITION 
tor English bon. steel, co; per pipes and flanges om - 
Addr ess, P54. The Tasiecs Office PAM 


‘ngineer, Electrical, Hydraulic, 
Swam, Teennical, and Works trainog 
varied commercial experience, DESIRES RESPUNS BLE 
PUSTIION.-—Address, #455 The *neineor Office. P455 » 

















ey ee full particulars as to pre 
Box N.P. 8, c.o, W. H. Smith and Son, ng5, Fetterjane 


attern Maker.—Want Smart 








fpgineer (First-Class B.u.T.) 


seeks RESPONS:BLE PUSITION on either the Techni- 
cal or Commercial staff of large Firm or Consulting Engineers. 





PLATE rATTERN MAKERand FILLER, Agricul 
work —Age, wages and reference to 1247, The iam e 
Office. 7a 


Too! Makers.—Permanent Posi- 
TIONS give HIGHLY hg gs MEN with wide ex- 

accurate jigs anc 
of clock 





= 3 Press be Work, and 


fired for 
ILLETT S dnd 4 JOHNSTON, Croydon. 








drawings. ri and sala ot = 
Adare 1148 The Rhginesr Office” 7. 25 wes 
essrs. Young, A Austen & Young, ws Capable Man, with 
Hav k-street, Leicester, “have an OPENING fu: experie.ce, %0 Charge ths Costin, 
SENIOR DRACGHTSM aN and DEPUTY MANAGER foi tment of an neeri —~ {oe Mabofacturing Compau) 
Leicester. Must be capableot toting entire charge of arawiug- irmingham,—Appiy b et stating a) rieace, anu 
yffice and experienced in prepa: ing schemes and estimat - we 2 alery aired, cw a A on ani EaRL =, Charterea 
heating, ventilating, hot water services, Acevunt suts, 45, Newnalletrest, B 1246 « 


and steam 
Permanency for suitable man. Apply by by letter only only ein 
«we, sulary re quired, past experience. 


equired in Lancashire, 
AUGHTSMAN accustomed to high-class Engine 
Designs, experience in modern Drop bee ad and Central Ex 
haust Eogines d ron 
men at presett outside area re by Ministry, ‘but avail- 
sble when restriction removed. ~Adiresy, giving fall particu- 
lars, to 1124, The Engineer Office. 1124 a 











Praughtsman Required, Prefer- 

gu a in Mili Machinery and Conveying 
Plant.—Reply to BRITISH VEGETABLE OIL EXTRAC 
TION CORPORATION, Ltd., Angel Oil Milis, _———: N. 


]raughtsman Required to Take 
CHARGE of Drawing-office. Must be parte A con- 
versant with the Design of Mining Machinery and General 
Mechanical work, aud Electrical experience will, be an 
advautage. State ‘ay experience, and salary.—Address 
1240, The Engineer 1240 a 


raughtsman Required to Take 
CHARGE of DRAWING-~ om © LCE under Chief Engineer 
in Engineering Works in Southwark. Knowledge of Design 
and manufacture of Pumps, Air Compressors, and General 
Engineering required.—Write, stating a qqealifications. and 
salary required to 128, The Engineer Of 1248 a 
raughtsman Required, with 
Desiguing ——— of Motor Car Eagines and Chassis, 


to assist with New Designs Permanent position ; ote lary. 
—Address, 1203 The Engineer Office. 1203 « 


[)raughtsman Required, with 
Geueral Mechanical Engineering experience.—Write, 
stating age, qualifications, and salary required. to 1255. The 
Engineer Office. ry 


raughtsman Required, with 
general experience in Machine 1'ool Butiaing, for Engi- 
—— Works, Midland Town.—Address, 1244, Tne mw 


[)raughtsman Required, with 
souuu knowledge of Building vonstruction, including 
experience in Con-tractional Steelwork or Reinforced Concrete. 
State age, experience, and salary required.—Address, 1213, 
The Engineer Office. 12134 


[raughtsman Wanted by a 
Leading Firm of Steam Wagon Makers. m4 experi- 
ence and salzrv requi 

Address. 1210, The Engineer Office. 1210 a 


pr aughtsman Wanted by Large 

Engiueering Works in East Anglia, age about 30 yeurs. 
Good Mechanical Hngineering training, experienced in Design 
of Steam Traction Engines.— Address, stating fully, age, ex- 
perience, when at liberty, to 1216, The Engineer Office. 1<16 a 


raughtsmen.— Wanted, by an 
Engineering Firm in the Manchester austrict, a num- 
DRaAUGHTSMEN with experience of high-speed 





























ber of 


Engine or Turbine work. Permanent py siwons on post-war 
work,—Address, stating age, experience, aid:alary a aad 
1205, TLe Engineer Office, 





everal First-class Draughtsmen 


REQUIRED, with good no and desiguing experience, 
for Factors Pl Plant work. Sood tes eolnton essential — 








Wanted, Competent Cost Cierk 


ith experience of ENGINKERING Bey _ 
ion, ane g nee, experience, and salary required. te “Ae 


Wanted, Fully Qualified Works 


ACCOUNTANT, z, who 1s capable of working up ap 
Ps nana ye for ascertaini: and controlling costs in #8 


factory devoted to mass iction.— Write, statin, 
— and salary required, to Box, 980, Wil ing, 1%, Strand, 


rawing-office Clerk Wanted 























Write, giving particu M hae F age = 
9 ng for Routine Work in connection with Drawings, S 
Pa TS aaa cy Excise ee Bros , I sions for Parts. ‘éc., and take charge of Print youn ider'y 
nap or d — i soldier. State salary.—Address, i 
opgineer Office. A 
enior Draughtsmen Recaiced se - 
ay an ny ry hn ap ee me EY Was —A Young Englishman 
the Midlands; ptevious experience essential ; whe iis 


en 
with good prospects for suitable men. Write, stati terest? | o 
ence. when at liberty, and salary required.—Address, =! 14, 
The Engineer Office. 


portant British 

per, sheoed in_ the forces, ny SEK ING ESE 
\PPUL TMENT, “BAGINEERING or COMMERCIAL, at 
aome or rege 7 arent has had wide and excel -w 
exp The engineer Office. 





Ship Draughtsman Wanted, 


fuily experienced in DEsonine and CALCULA’ 


TIONS. Only cee rr — * apply. 8 experi 
ence, and salary copies of nials.— 
Address, 975, The Encincer Office, 976 A 





pee Designers 


a J — ine a Ml —_— for 
te Work. igh-class 
position : offered bo cacsie taon be ce tes ISbility, 
PPro ue al for post-war 
0 one 


already 
work or residing more than 10 ia car away poo] 
ly.— full to 


apply. v Write wit! x 649, 
c/o Mitchell's Advertising Agency, 1, ‘Snow-hill’ 
E.c. 1. 505 a 





Wanted, a Capable Foreman in 


re Salas —- a.strict, to Take Charge of a large 


Tool-roo! the production of High-class Gauges and 
Jigs. None tal erin thoes having pre-war experience 0 FA y. 
—Address, 1239, The Engineer Office. 1238 a 





anted, Chief Foreman for 
Drop Stamp rtment of large ngineering 
Sate for the protection smali.and medium sized Motet 

Stampings of the highest nine: jicants must 
be "ful iyexpertenced in in the 

rentoste & thoy baving held simile 

r ute ex 
ona when at liberty. —Adavend, l1ell, 


Waited for India, Experienced 


punta, = about 25, single, iu ge Wago: 
Manufacture and Building. —State experience ap 
yy "eG to Z.B. 164, care Deacon’s, Te cchoeaccece Teed 











Wanted, Responsible Position | 3% 


by CIVIL BNGINEE AMICE. Extensive 
experience on surveys, construction, railways. "The 
works; workshop and Nechnical training.—Adaress, P529 The 
Sagincer Office. 





She . 
Cap. in the Royal Engi- 
NEE. pre-war ieuce in charge 0 
CONSTRUCTION oF ‘WATERWORE 3, is able to visit aud 
proposed Installations in 4 War in 
France and Belgiam, with which he is well acquai nted, and to 
survey and Prepare Schemes and submit to local authorities. — 
address, 1189, The Engineer Office. 1189 B 


Marine, Construc.ional, Ai Motor Cur, and 
Jonsulting experience. —Address, P544, The Engineer Office. 
P54 p 





Eugineer- -Manager Seeks Situa- 


‘LON, 15 years’ experieuce on Suction Gas Fagin vd 


Jompressors and Pumping Machinery Waterwcrks piant 
ferred. Re lient references. Manieu; age _ 
Address, P513, The Engineer Ottice 13s 





ngineer, Public School, Ex- 
+ &KiENCn Pioneer Work and Maagunens. of Estates 
.iodia SE#K3 SIMILAR PUSITION in B.E A, Surveying, 
3 ingaiows, Factories, Roads, Bridges, Draimage, 
= Installation of Machinery. Steam and Internal 
m bustion es, Brickm :king, ater Power ; Organising 
—y native labour, also agricultural © —— 
e Fnetmne+r : fice P4246 - 


—% instructt 
Address, P424, 


Engineer (40), with 20 Years’ 


mechanical and oe ex cg and a thorough 





2 oriedes of Commercial W ing, and Retieeeting. 
EQUIKES 8 POSITION as o “MANAGER or DE PARI: 
tes TAL MANA 


ER (present tion Manager).—Address, 
2524, The Engineer at tg sia ad P524 & 





]ro2 and Steel Trade.— 


Adveruser (35) DESIKES CHANGE. 20 
years’ ware tment experience inside and outside 
a Approv 





with ; 
abitity in snip dutelapuneeh, particularly 
ECTIONS, BARS, PLATES, 
BRIGHT STEEL, Ke. 
Accustomed take full control, or could snccess- 


pie represent progressive house. Highe-t 
ntiais and record of achievements.—Addre #, 
1185, Tue Engineer Office. 1145 » 





Locomotive Engineer (32), Lieut. 


K.K., A. A. LC BK, KeyJdIKES POSILiJN atter the 
war. Late Chief of Locomotive Tests on large South tg 


can Rly. in all 
hi and 
economy. pera French address P3653, Thi 


Mechanical Engineer, 1st Class 


y SELas PODST in charge of smal! 
Piant Maintenance. Steam preferred. a in National 
yang and Direct Current Plant.—Address, P421, 


The — 
Mechanics Engineer, with 20 


mag yon en Varies exp-rience in design and 
and small instruments 














n Engineer (27), of Four Years’ 
o> gamed DEsiRES a SUITABLE BERTH in a 


Urawing-o! 
Willing to commence at a small salary. 
Address, P539, The Engineer Office. P5359 B 


Appointment Wanted by Civil 


ENGINEER (39, with 20 years’ active Pai Engineer 








ss experience at heme and abi Surveys, ra ion of 
plans construction, maintenance and running 
of works. High f ms. — 
Addrers, P520, one Engineer ¢ fhe t B 





pointment Wanted. iiteeinect 


AP 6 ) with 20 years’ experience io 
D, 


M.1.M.E. Scotchman 


zeneral Civil and Mechanical _ , at present engag 
Air Min on Aero-E) e Production o-3 a 
APPOINTMENT with good . of Engineers 


turers where experience and om ag ‘ability could ‘be 


atilised, Good Technical traning, including Honours in 
Engineering (Edinburgh) and City ‘Guilds Engineer.1g Diplom 

(London). Prior to Augast, 1914, "16 years’ general experienc: 
with London Firm in India and the Kast, in Desi 

tion, and on of way Wate Fituraviv, 
Sc’ general Mill work, latterly as tog 
Since then been fully engaged cow 





of precision, ight ee ior eae lant la: oat 
oe DESIRES RESPOSSIBLE POSITIO 





in §. or W. of England. six men a . eight ane charge of 

D.O., map a yenreae pecificat 
costing, expert designer. First-class refer- 

ences. pal + Ag pee, “The Engineer Office. P4 496 








Mechanical! Engineer(39) Desires 


PUSITION ABKUAD, 25 years’ practical experience in 
marine Engineering, Steam, Gas, Structural, and Electrical 
work ; lay-out, erection, apd running of works; first-class 
Draughts ian; good controller of men. Last 10 years entire 
control of large Marine and Genera) Engineering Works at 
home.—Address, 997, The Engineer Office. 97 B 


Mechanical Engineer (43), M.I. 





Loco. E, 20 years frev-viass cal experience, last 
we very carte eneral ;. raw material to finished product ; ; 
Founts7,,.6 0. 5 thorough organiser; used to 
control woo! - Galonial and mtinents; fluent Sa . 
Bindustant NOW DISENGAGED. Salary £500 
Address. Pass, The taf - avast Office. im 





For continuation of Situation 
Advertisements see page iv. 
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THE KATANGA RAILWAY. 

THE announcement which was recently made con- 
cerning the completion of Katanga Railway would, 
in normal times, have created much interest, and have 

iven rise to considerable speculation as to the 
possibilities of future development in connection 


take shape, to the time in fact when he dreamed his 
dream 


“cc 


* ¥* * by rock and heath and pine, 
Of Empire to the Northward. Ay, one land 
From Lion’s Head to Line.” 

At the time of which we speak, viz., 1894, the most 
northerly point reached by the Cape Government 
Railways was Vryburg in British Bechuanaland, 
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RAILWAYS AND RIVER 


therewith. Under stress of weightier issues it, how- 
ever, passed almost unnoticed. 

It is nevertheless a fact that the completion of the 
“‘ Chemin-de-Fer du Katanga ”’ in the Belgian Congo 


railway building—opening up as it does a direct and 
continuous route by rail and river between the South 
African ports of Cape Town, Port Elizabeth, East 
London and Durban, and the Portuguese ports of 
Lorenco Marques and Beira on the Indian Ocean and 


not only constitutes an epoch in the era of African | 


c- 


Swain co 


NAVIGATIONS IN AFRICA 


772 miles from Cape Town, where for a while the 
railhead remained; but with the occupation of 
Mashonaland, and the more recent annexation of 
Matabeleland, it became imperative that those vast 
territories, the respective capitals of which, Salisbury 
and Bulawayo—already fixed—were 590 and 890 
miles distant, should be linked to the south by the 
all-civilising bands of steel. 

From that moment the penetration of the North 
may be said to have commenced in earnest, and it 

















Rhodes’ great dream of a through connection between 
Cairo and the Cape. 

In order to appreciate at its true value the impor- 
tance of the successful forging of this latest link in 
the great chain of inter-African communication, it will 
be necessary to look back a few years to the period 
when Rhodes’ ideas of Northern expansion began to 








THE LINE NEAR THE RHODESIAN FRONTIER 


the Port of Matadi, on the South Atlantic—but it also ; has been so steadily persisted in ever since, through 
brings within measurable distance the realisation of | all the vicissitudes of pestilence, rebellion, and war, 


same year. The survey from Mafeking onwards was 
commenced in 1895, and towards the end of the year 
the work of construction was under way, the length 
of the first contract being 100 miles. 

Two events, however, occurred about that time 
which rendered necessary the speeding up of the work, 
namely (a) the outbreak of rinderpest, which caused 
great havoc amongst the cattle, followed by (6) the 
Matabele Rebellion. The contract for the remaining 
distance was arranged without delay, and notwith- 
standing the difficulties created by the depleted herds 
of transport animals, Bulawayo, 492 miles from 
Mafeking, was reached and the line opened for traffic 
by the middle of October, 1897, 400 miles of this 
section having been laid in 330 working days. 

After a brief halt, work was commenced on the 
Victoria Falls section, but owing to the delays caused 
by the South African War, and the difficulty, indeed 
impossibility, of obtaining material, the Wankie 
Coal Fields, 212 miles from Bulawayo, were not 
reached until towards the end of 1903, the rails 
arriving at the Zambezi River within sight of the 
Falls, a further distance of 68 miles, in June of the 
following year. 

From that point the work went forward with con- 
siderable dispatch, for during the construction of the 
Victoria Falls Bridge, with its main arched span of 
500ft., and total length of 650ft., a work which was 
put in hand without delay, provision was made at the 
same time for the transport across the Zambezi Gorge 
of rolling stock and railway material for the con- 
struction beyond, with the result that 94 additional 
miles were added to the great trunk line before the 
close of 1904, and by June, 1906, the rails reached 
Broken Hill, in Northern Rhodesia, a further distance 
of 281 miles. It may be mentioned that the bridge- 
work on this latter section included the crossing of the 
Kafue River—one of the great affiuents of the Zambezi 
—with a bridge of thirteen 100ft. spans, whilst 
another interesting item of work worthy of notice was 
the laying of 53 miles of permanent way in one day, 
a feat which constitutes a record for South Africa. 

During the delay which for various reasons took 
place at Broken Hill, and which arrested further pro- 
gress for a time, it will be well to see what had taken 
place on the east coast of Africa in connection with 
the development of the territories under review. 
Beira, in the Mozambique Province of Portuguese East 
Africa, is obviously the natural port for Mashonaland 
and Matabeleland, now known as Southern Rhodesia, 
and as early as 1892 a railway of 2ft. gauge with 
Fort Salisbury as its ultimate objective was com- 
menced. The work on this line did not proceed 
continuously, and, moreover, it was greatly hampered 
by the adverse climatic and other conditions which 
were encountered during its progress through the 
low-lying sub-tropical coast country, so that it was 
not until 1898 that the rails reached Umtali, within 
the borders of Mashonaland, and a distance of 204 
miles from Beira. 

In the following year, 1899, however, the Umtali- 
Salisbury section of 170 miles was completed. It 
was built to the normal South African gauge of 
3it. 6in., and it speaks well for the carrying capacity 
of the 2ft. gauge when it is said that, in addition to 
sustaining the strain of transporting the Rhodesian 
Field Force and its equipment for service in the South 
African War, and handling the ordinary traffic of the 

















40,000 CUBIC 


that at the present day the grandiose scheme of a 
highway from South Africa to Egypt, which in those 
far off days seemed so problematical and shadowy, is 
now in a fair way to being accomplished. 

A start therefore was made from Vryburg in 1894, 
and, traversing the open rolling uplands of Bechuana- 
land, the line reached Mafeking, 96 miles north, the 





YARD CUTTING AT KILOM. 220 


line as well, as much as 9000 tons of railway material 
for new construction were conveyed over the line in 
a single month. About this time the conversion of 
the narrow gauge to the standard 3ft. 6in. was under- 
taken ; a re-survey was made, the line was straight- 
ened out and shortened by means of deviations, and 
the complete alteration finally effected in the year 
1900. 

In the meantime, construction work had been in 
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progress on the Salisbury-Bulawayo section, the 
formation and masonry being attacked simultaneously 
from either end. Owing, however, to the war and the 
delays occasioned thereby in the delivery of railway 
material—delays which have already been mentioned 
in connection with the extension from Bulawayo to 
Victoria Falls, the construction of which was in 
progress at the same time—the administrative and 
commercial capitals of Southern Rhodesia, separated 
by a distance of 301 miles, were not connected 
until-1902. The result of this connection was to 
place Bulawayo and Salisbury in direct’ communi- 
cation with the nearest point on the Indian Ocean at 
the Port of Beira, and to open up a through route by 
rail between that place and Cape Town, over .a 
distance of 2035 miles. 

Returning now to Broken Hill in the north, where, 
as already stated, the railhead arrived in 1906, a 
period of inactivity has to be recorded, in so far as 
construction work was concerned, although in the 
meantime preparatory measures were carried out in 
anticipation of its inevitable resumption im the form 
of surveys up to the Rhodesia-Belgian Congo frontier. 
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remote place in the wilderness there went, in addition 
to the Administrator of North-Western Rhodesia and 
the Governor of the Katanga, a gathering of over 200 
people from all parts of Africa, and not a few from 
England itself. Thereafter the rails continued their 
northerly advance, and to such good purpose did the 
work proceed, that by September, 1910, Elizabeth- 
ville, 158 miles beyond the frontier, a place which, so 
far, had existed only in name, was the possessor of 
a double sea connection, namely, by way of Beira, 1623 
miles away-on the Indian Ocean, and by way of Cape 
Town on the South Atlantic, 2308 miles distant. On 
the Ist of November, or two months in advance of 
the day fixed by the contract, the line was handed 
over to the company for operation. 

Before dealing with the Katanga Railway and its 
extensions northwards, it will be of interest to remark 
that the whole of the railways mentioned in the fore- 
going notes were constructed, and to a large extent 
previously surveyed and financed by the contracting 
and engineering firm of Pauling and Co., Limited, 
under the supervision of the consulting engineers, 
Sir Douglas Fox and Partners, who were represented 





function of the railway being to render accessible and 
to develop the highly mineralised region lying to the 
north of the Zambezi-Congo divide. The line extends 
from the Rhodesia-Belgian Congo frontier in the south, 
to Bukama in the north, a distance of 450 miles. At 
Bukama, on the Lualaba River, by which name the 
Congo is there known, connection is made with the 
navigable waters of that mighty stream, by means of 
which, and with three intervening lengths of railway 
built for the purpose of avoiding rapids, access is 
gained to the sea at Matadi. 

The first section of the railway of 158 miles from 
the frontier to Elizabethville follows throughout. the 
greater part of its course the Congo slope of the great 
divide, and is in closé proximity to its crest. Two 
exceptions to this rule occur where the Mokambo and 
the Kasumbelesa ranges of hills interpose. These 
hills, originating in the Congo territory and running 
generally from east to west, gradually merge themsely«s 
into the high land of the divide, finally terminating 
on the Rhodesian side of it, and as it was absolutely 
essential that the railway be kept strictly within 
Congolese territory, the consequent unavoidable sur. 
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THE KATANGA RAILWAY—MAP OF THE LINE FROM RHODESIA TO THE CONGO 


With the opening up, however, of the vast. and rich 
deposits of copper ore in the Katanga Province of the 
Belgian Congo immediately over the border, and the 
consequent need of railway facilities in connection 
therewith, the prolongation of the line northwards 
could not remain indefinitely in abeyance, and so it 
came about that early in 1909 arrangements were 
satisfactorily concluded for a continuation of the 
railway to Elizabethville, the future capital of the 
Katangg. The first portion of the line extending from 
Broken Hill to the frontier, a distance of 135 miles, 
was financed jointly by Mr. Robert Williams, of the 
‘Tanganyika Concessions, and the firm of Pauling and 
Co. Limited. This section is known as the Rhodesia 
Katanga Railway, and forms the connecting link 
between the Rhodesian railway system and the 
Chemin-de-Fer du Katanga, the sphere of influence 
of which commences at the frontier, which was reached 
in the month of November, 1909. In honour of the 


event an unique celebration took place on the actual 
spot where the railway crosses the great divide which 
separates the Zambezi and Congo basins. 


To this 





in Africa during the whole period under review by 
Sir Charles Metcalfe, Bt. 

{n that period, from 1894 to 1910, the firm com- 
pleted and brought to a successful issue no less than 
2500 miles of railway in South Africa. These rail- 
ways, constructed as most of them were in times of 
stress, and during momentous happenings in South 
Africa, have undoubtedly been largely responsible 
for the maintenance of British supremacy in that part 
of the world, and to the beneficial influence exercised 
by them may be ascribed to a great extent the success- 
ful conduct of the military operations recently 
carried out there. That they are destined in the 
future to play a still greater part in the peaceful 
development of the great continent will readily 
be granted. 

The Katanga Railway, into the territory of which 
our narrative has now penetrated, may be called the 
central link in the great chain of communication which 
extends from Beira on the East Coast of Africa to 
Matadi on the West. This connection between East 
and West, however, is merely incidental, the primary 


mounting of the two ranges caused detours to be 
made in what would otherwise have been a direct line. 
Running as the railway does on, or in close 
proximity to a gently falling watershed, its engineering 
features are in no way remarkable. In order to 
provide for an annual rainfall of from 50in. to 
60in., waterways are numerous, but of no greet 
individual magnitude, the largest bridges consisting 
of 20ft., 50ft., and 100ft. single steel spans, the 
abutments of which, owing to the absence of suitable 
building stone, were constructed in cement concrete. 
One peculiarity of the terrain is to be noted in the 
presence of innumerable cone-shaped anthills of 
large size, some of which attain a height of between 
30ft. and 40ft. with a base width of 50ft. and sometime : 
60ft. They are comrosed of a hard compact material 
intersected throughout by minute galleries long since 
abandoned by the workers, and they constitute a 
sufficiently formidable obstacle to construction in 
places where they are especially numerous, to warrant 
their careful location with a view to avoiding as many 





of them as possible, 
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The first place of importance after leaving the 
frontier is Sakania, 8 miles distant. There, is estab- 
lished a Belgian Customs Post, and it also marks the 
southern limit of train working by the ‘ Katanga 


a Belgian firm operating in the Congo-Belge, and 
Pauling and Co., Limited, of Westminster, the builders 
of the Rhodesian railway system, and of the Katanga 
Railway up to Elizabethville. The last section of 
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TEMPORARY BRIDGE OVER THE NORTH KALULE RIVER 


Railway Company,” arrangements having been made 
by it with the ‘* Beira and Mashonaland Railway 
Company ”—-which also operates the ‘‘ Rhodesia 
Katanga Railway ”’’ between the frontier and Broken 
Hill—to run its trains into Sakania, thus making of 
the latter place a combined Frontier Customs Station 
and joint railway operating depdt. 

Elizabethville, which at the time of the arrival of 
the rails in September, 1910, was merely a geogra- 
phical expression, a spot in the wilderness given over 
to anthills and bush, very soon became a well laid 
out town of over 1300 white inhabitants, possessing 
hotels, clubs, places of amusement, and, in fact, all the 
amenities of modern comfort and civilisation, besides 
being the Administrative Headquarters and seat. of 
Government of the Province of the Katanga. Between 
seven and eight miles to the east,and connected by 
a branch line, lies the Star of the Congo—Etoile du 
Congo—Copper Mine, from which, as well as from 
other mines further afield, is brought the, ore f or 
treatment at the Lubumbashi smelting works. These 
works, which are situated within two miles of Eliza- 
bethville to the south-west. are likewise connected to 
the main line byabranch. At them the “‘ Union Miniére 
du Haut Katanga’’ has established a battery of 
seven furnaces, which at the present time are produc- 
ing 30,000 tons of copper annually. The coke used in 
the production is brought by rail from the Wankie 
Coal Mine south of the Victoria Falls, which also 
supplies a considerable amount of coal to be converted 
into coke at Lubumbashi itself. 

The extension of the railway northwards from 
Elizabethville to Bukama—a distance of 292 miles— 
was commenced in 1911 and was divided into four 
sections as under :— 





1. Elizabethville-Kambove .. 98 mile 
2. Kambove—Djilongo 69 
3. Djilongo—Junetion 94 
4. Junction—Bukama 31 





The contractors for the first. three sections, amount- 


thirty-one miles was constructed departmentally* by 
the Compagnie du Chemin de fer du Bas Congo du 
Katanga, which, with headquarters established at 
Bukama, and deriving its supplies and equipment 
from the north, worked towards the party coming up 
from Elizabethville. Kambove was reached in June, 
1913, and in July of the following year Djilongo 


| up with the Katanga Railway. 
this work will bring the Katanga mineral area 3000 





north of Elizabethville, a short branch,Jine runs to 
the Likasi Mine, where the Union Miniére is about to 
establish a large concentration plant for the treat- 
ment of low-grade ore. Kambove possesses one of 
the richest and most extensive mines of the copper 
belt, and is at present the main source of supply to 
the smelters at Elizabethville. The mine is prac- 
tically a vast quarry, from which the ore is loaded 
directly into trucks, which, after rapid marshalling 
on the extensive siding layout, are despatched with- 
out delay to their destination at Elizabethville. 
Djilongo is destined to become an important centre 
as the future junction with the Benguella Railway 
from Lobito Bay, on the West Coast of Africa, 320 
miles of which have already been constructed and 
are in successful operation. The high central plateau 
having been attained, the worst difficulties in connec- 
tion with the construction of this line have been over- 
come, and there now remain to be built through easy 
country approximately 800 miles, in order to join 
The completion of 


miles nearer to Europe than by any other route. 

The Katanga Railway has been built to the standard 
South African gauge of 3ft. 6in., with, for the first 242 
miles maximum gradients of 1 in 80, and curves of a 
minimum radius of 10 chains. Thereafter, in locali- 
ties where the configuration of the ground would, 
under the above-mentioned conditions, have involved 
excessively heavy work, gradients of 1 in 50 have 
been adopted, the curve limit remaining the same. 
Flat-footed steel rails weighing 60 lb. per yard, with 
steel sleepers of 70 Ib., averaging 2000 to the mile, form 
the permanent way. 

The rolling stock consists of locomotives of the 
4-8-0 Rhodesian type, engine and tender combined 
weighing 82 tons in working order, while to them have 
recently been added twenty-four locomotivess of the 
Mikado 2-8-2 type, having a 14-ton axleoad, witha 
weight of engine in working order of 75tons. There are 
also three 2-6-0 locomotives and four 2-6-2 loco- 
motives. All the engines burn wood fuel. In addi- 
tion to 355 wagons of various types and capacities, 
both covered and open high and low sided, the line 
is equipped with 300 wagons of 35 tons capacity for 
the transport of ore and fuel. The passenger stock, 
which includes dining cars, is of the side corridor 
type, carried on four-wheeled bogies, and all rolling 

















ORE OR COAL WAGON 


was connected up, but the hampering effect of the 
war, which in the meantime had broken out, and the 
great difficulty entailed in obtaining necessary sup- 
plies, seriously retarded the progress of the work, so 
that it was not until May, 1918, that the junction of 
the rails from north and south was finally effected. 








SECOND-CLASS CORRIDOR COACH 


ing to 261 miles, were a Belgian company, the Société 
Coloniale de Construction, which was an amalgama- 
tion of the Société Commerciale et Miniére du Congo, 


The line traverses the great copper belt of the 
Katanga, touching in its course the principal mines 
of the district. From Kamatanda, eighty-four miles 





stock is fitted with the automatic vacuwm brake. 
The passenger coaches are electrically lit on the 
Stone system. The engine sheds and shops are 
situated at Elizabethville, the latter béing equipped 
for ordinary repair and upkeep work. The prin- 
cipal stations along the line are electrically lit. 

The country traversed by the railway lies at an 
altitude of between 4000ft. and 5000ft. above sea-level 
on the great. African plateau, and is, generally speak- 
ing, well timbered and well watered, the annual rain- 
fall throughout the district averaging from 50in. to 
60in. The earthworks, with a formation width in the 
cuttings of 20ft., and 14ft. on the embankments, 
averaged about 14,000 cubie yards per mile. 

Steel pipe culverts of 2ft., 3ft. and 4ft. in diameter, 
with concrete masonry heads, are numerous, and 
bridges of varying spans of 10ft., 20ft., 50ft. and 82ft. 
occur at frequent intervals along the line, the abut- 
ments and piers of which are all constructed in cement 
concrete. Amongst the more notable bridges may be 
mentioned the N’Sofomungo Ravine, at thirty miles, 
with four spans of 66ft., and a rail level height above 
stream bed of 45ft., the Lufira River, atsixty-two miles, 
with a single span of 130ft., and the Kalule River, 
at 404 miles, where, pending the arrival of the steel- 
work, a provisional bridge has been erected, con- 
structed of timber cut in the adjacent forest, and 
having a length of 330ft., with a height above water- 
level of 56ft. 

The foregoing notes would, perhaps, be incomplete 
without a brief reference to the remaining links in 
the chain of communication by means of which the 
traveller may continue his journey to Matadi. From 
Bukama a steamer takes him for 399 miles along the 
upper waters of the Congo to Kongolo, passing en 
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route the port of Kabalo, whence a metre gauge 
branch line of the Grand Lakes Railway, 171 miles 


in length, taps the western shore of Lake Tanganyika... 


Crossing the lake to Kigoma, he may then proceed 
by a railway, also of metre gauge, which traverses 
from west to east for a distance of 745 miles, the terri- 
tory lately known as German East Africa, and passing 
through Tabora he may attain the Indian Ocean at 
Dar-es-Salaam, near Zanzibar, to which port, in 
accordance with their usual methods, the Germans 
hoped by a judicious adjustment of the rates over 
their line to divert the traffic of the Belgian Congo. 
~ Between Kongolo and Kindu, a length of 221 miles 
of railway takes the place of the river, the course of 
which is there interrupted by rapids. River trans- 
port is resumed at Kindu for a stretch of close on 200 
miles to Ponthierville, whence again, on account of 
obstructions to the Congo navigation, a railway of 
77 miles brings the traveller to Stanleyville. 

' Stanleyville, situated just below the Stanley Falls, 
is one of the most interesting places in the heart of 
Africa, for not only does it mark the upper limit of 
one of the finest stretches of continuous river naviga- 
tion in the world, but it also stands at the southern 
end of the last link of communication, which, when 
completed, will establish a through route between 
Cape Town and Cairo. As a matter of fact, the 
building of a railway from Stanleyville to Lado, on 
the Nile, a distance of 700 miles or thereabouts, 
would bring about the fulfilment of that dream of a 
quarter of a century ago, and render possible a 
journey by means of mechanical transport from 
the extreme north of Africa to its most southerly limit. 

From Stanleyville to Leopoldville, the terminus 
of the Matadi Railway, on Stanley Pool, there are 
no less than 1025 miles of magnificent waterway, 
varying in width between 1} and 8 miles, and navigated 
throughout the year by a fleet of stern-wheel and other 
steamers, drawing from a few centimetres up to 2 m. 
of water, the largest of which have a deadweight 
carrying capacity of 500 tons. The time occupied 
in covering the distance varies from twelve to six- 
teen days on the upward, and from eight to ten on 
the down-stream journey, according to the state of 
the river and the power of the boat. 

For about 880 miles below Stanleyville the river, 

running generally through low-lying country, re- 
sembles an immense elongated lake, the far distant 
shores of which are, when one is in midstream, 
obscured by innumerable islands, both large and 
small, all densely covered with tropical vegetation. 
Thereafter, for a distance of 125 miles, this mighty 
but ever placid current runs through what is known 
as the “ Canal,’ where it is confined on either side 
by high land, the grassy slopes of which, flecked here 
and there with patches of timber, attain in places an 
elevation of 800ft. above the surface of the water. 
The “Canal” is never less than one mile wide, and 
seldom more than two, and about halfway along its 
length the great Kasai affluent pours its waters into 
those of the Congo, which, before reaching Leopold- 
ville, emerges into Stanley Pool—a sheet of water 
twenty miles long by fourteen broad. 
+ From Leopoldville the last stage of the journey is 
made over the Matadi Railway, a 2ft. 5hin. (75 cm.) 
gauge line, 248 miles long, which. traversing exceed- 
ingly difficult country for a considerable portion of 
its length, attains about midway an altitude of close 
on to 2500ft. above sea-level. Shortly before reach- 
ing Matadi the railway rejoins the Congo, and the 
train, after twisting and turning round and through 
the bluffs that rise high above the water, finally draws 
up alongside the ocean steamer which lies waiting 
to convey the traveller to Europe. 

In addition to the illustrations in the text of the 
foregoing article we are enabled to give in our Supple- 
ment a further series of interesting views taken at the 
various points on the Katanga Railway. 








LABOUR ADMINISTRATION. 


A Series of Articles based on Actual Factory Practice and 
Experience. 


By EDWARD T. ELBOURNE. 
No. XII.* 
ACCIDENTS. 


THE question of accidents is one that receives too 
little attention. Factory Inspectors make visits 
and sometimes specify preventive measures, though 
not always, and the employers pay big annual pre- 
miums to cover their legal liabilities, but there is too 
ready acceptance of the inevitability of accidents. 
An educational campaign has recently been started 
on commendable lines by the British Industrial 
“Safety First’’ Association, 31, Westminster- 
broadway, 8.W.1. The Home-office has also 
issued a recent pamphlet dealing with Safety Com- 
mittees in Factories and Safety Inspectors as members 
of factory staffs. There are, of course. numerous 
instances of serious attention being given to these 
matters. but that this is not the rule is evidenced by 
the recent Home-office Order as to providing ambu- 
lance first-aid arrangements. This particular order 
seems to have been devised on rather impractical 
lines, forto have ambulance boxes of first-aid dressings, 
&c., dotted all about a works will not achieve the 





* No. XI. appeared December 6th. 


' desired end of efficient treatment of accident cases 
apart from the not less important question of accident 
prevention. Of course, the treatment of minor 
accidents such as slight cuts is facilitated, but it is 
doubtful wisdom to decentralise to this extent, as 
even slight wounds may become septic if not skilfully 
treated. 

In proceeding to describe the methods at the works 
with which these articles deal, it may be desirable 
to enter at once a disclaimer that the practices in 
question are supposed to be strikingly novel or 
advanced—sufficient to say that as regard accident 
treatment, the arrangements are adequate, and as to 
accident prevention, definite effort to get improved 
results has not been lacking. 

For the first two and a half years of the works’ 
existence 1915-17, the arrangement adopted was to 
have men ambulance attendants on the -men’s side 
—one on each shift—-whilst the women overlookers, 
being trained nurses, dealt with cases on the women’s 
side. Suitable accommodation was provided for 
the respective sides. In July, 1917, a man expired 
as the result of an accident without medical assis- 
tance being called in as soon as it should have been, 
although there is no reason to suppose the result 
would have been’ different in this particular case. 
It was felt that the error of judgment was due to 
insufficient experience on the part of the ambulance 
attendant, and the Works Medical Referee, who had 
joined the staff some little time before, although not 
on duty at the time of this accident, recommended 
the management to centralise all the ambulance 
work, both for men and women, and instal trained 
hospital nurses. The opportunity offered of taking 
over for this purpose a bungalow built for the accom- 
modation of the Canteen Supervising Staff, and by the 
addition of waiting rooms, it became possible to also 
instal the Works Medical Referee in the same building 
The building was then styled the Works Casualty 
Station. A general plan ol it is given in Fig. 35. 

Although there is only one Casualty Room, there is 











CASUALTY STATION (Nursez Quariers Cross-ha'ched)—¥IG. 35 


no difficulty in arranging for separate treatment of 
women, particularly as the proportion of women 
employed is only about one-sixth of the total number 
likely to meet with accidents. Experience bas shown 
that the lobby accommodation outside the Casualty 
room itself might with advantage be larger, and in 
the case of the Works Medical Referee, an ante-room 
between the waiting room and the Casualty room 
would allow of rather better passing of the employees 
in and out of the Doctor’s room. 

The Nursing Staff for the Casualty work is not 
directly engaged by the Firm, but is supplied through 
a nursing agency. There is one nurse on each shift, 
and furnished quarters are provided, consisting of a 
common sitting-room and separate bedrooms. When 
any appreciable number of employees are working 
at the week-end relief nurses are arranged for through 
the same agency, as the regular nurses only work 
six shifts a week, except on emergency. When the 
number of employees working is too few to necessitate 
opening the Works Casualty Station, the Works 
Patrols become responsible for first aid treatment ; 
chey have a firet-aid box in their guard room 

As to medical attention to accident cases, the 
practice is that when an injured person is unable to 
walk home after first aid treatment, he or she is 
conveyed in the Works Motor Ambulance to a 
neighbouring large hospital, which is supported by 
substantial contributions from the Works employees 
and the Firm through the Works Co-ordination Aid 
Fund. The Works Patrols are trained to assist 
in these matters, and a patrol always accompanies 
the motor ambulance. Injured persons, if not taken 
to hospital, are referred to their panel doctor, as they 
are themselves responsible for obtaining after treat- 
ment. 

Stretchers are provided at several points in the 
works in suitable cupboards, painted in post-office 
red and plainly lettered. By this means serious 
cases can be conveyed to the Works Casualty Station. 
There is, moreover, & signalling system throughout 
the works by which one switch, operated at the 
works telephone exchange, puts lights on right round 
the works to call the respective officials—-the Inspec- 
tor of Patrols has a special signal in this scheme, 
and can be called to assist in accident cases. It 
may be of interest to explain that the officials pro- 
vided for in this arrangement are as follows: General 











Manager, Assistant General Manager, Works Superin- 
tendent, Works Engineer, Works Inspector, Lady 
Manager, Traffic Superintendent, Chief Draughtsman, 
Foreman Electrician, and Inspector of Patrols. The 
colour scheme is red, white and green, either singly 
or in combination. The electric circuit is made 
with one cable, containing separate wires to correspond 
with the number of signals to be operated. Under 
the same system a large red light is used for fire 
alarms, and in the air-raid days all signal lights, 
other than for fire, were switched on to give the neces. 


sary warning. 
The routine laid down in connection with accidents 
is set out in the Works Regulations, as follows :— 


Works Regulations. 
No. 15. ACCIDENTS. 


Anyone meeting with an Accident in the Works will be given 
First Aid at the Works Casualty Station. 

The Casualty Nurses’ instructions are to give first-aid treat- 
ment at the time of the injury only, and to refer the injured 
person to a Hospital or Panel Doctor for further treatment. 
Such requests must be strictly followed. 

The Firm only accepts responsibility for giving first-aid 
treatment. 

It must be clearly understood that the injured person is 
responsible for obtaining t ry after-treatment. 

Employees failing to follow the Casualty Nurses’ instructions 
as to referring to their Panel Doctor, or visiting a hospital, are to 
understand that they are acting against their own interests, and 
may involve themselves in difficulty regarding their claim to 
compensation. 

Anyone requiring treatment, unless too seriously hurt, must 
first inform their Charge Hand, who will in turn notify the Shop 
Foreman, or Forewoman concerned. In serious cases, the 
injured person’s nearest shopmate is expected to give this 
information, and otherwise assist. 

The Casualty Nurse on duty will be responsible as to when the 
Motor Ambulance is to be used. 

The Nurse is authorised to issue Gate Passes when necessary, 
and these must bear the Casualty No. as recorded in the Casualty 
Log Book. 

These passes require to be first taken to the Time Office con- 
cerned, so that time cards may be stamped. The passes must 
be given up at the Gates. 

The respective Time Offices (men’s or women’s) are responsible 
for advising the Shop Foreman concerned immediately of any 
pass issued. 

All injuries, whether severe or slight, sustained in the Works, 
must be reported by the injured person or someone on his or her 
behalf at the Works Casualty Station immediately they occur. 
It is not sufficient merely to mention the occurrence to the 
Charge Hand or Foreman. 

Faure to report an accident immediately may cause diffi- 
cu'ty in establishing a claim to Compensation. — 

The Casualty Nurse is responsible for notifying the Manage- 
ment of al! accidents brought to her knowledge. 

Injured persons will be called upon to attend before the Works 
Medical Referee weekly, or submit a medical certificate if unfit 
to come. 

Injured persons, who have not been required to see the Works 
Medical Referee, on returning to work must report at the 
Casualty Station on arrival. Re-dressings, after the first re- 
dressing, have to be sanctioned by the Works Medical Referee. 

Claims for compensation must be lodged at the proper Time 
Office, or sent by post to the Firm, the Check No. being always 
given, 

The Works Casualty Station is closed during the regular meal 
times, except for emergency cases. 

A Casualty Log Book is kept by the nurse on duty. 
The sheets are removable from the binder, and separate 
sheets are used for men and women respectively 
dealt with on each shift. The sheets are passed in 
the first instance to the Works Medical Referee 
each morning for his scrutiny, and are then 
passed to the Time Office concerned, either men’s 
or women’s. 

The particulars entered on the Log Sheets are as 
follows :— 
Headings. 
Case No. 
. Name of injured person. 


. Check No. 
Foreman. 





Shift. Date and Sheet No. 


ge. 
Particulars of injury. 

How caused. 5 : 

. Operation on which injured person was working at time 
of accident. 

. Was machine in motion at time of accident ? 

. Place where accident occurred. 

. Time of accident. 

. Witness. 

. Details of treatment given. 

. Was work resumed. 

. Works Superintendent advised. 

. Time Office Accident Report No. 


SreNaTuREs—(a) Nurse on duty. (b) Works Medical Referee 
PRELIMINARY ACCIDENT REPORT 
for Works Superintendent’s Information. 


_ 
SS PIRI wr 


WR Go eiscdees seuss 
Name...ccccccccces Check No.....-sseeeees Time .cccsescces 
Nature of injury...... ccc cece cece cence cerssssseresessees 
Was injury caused by machinery in motion ?.........6+00+00+ 
Ref. No. ..esseee ces cvcseseses First Aid Attendant. 


Fig. 36 


The report to the Works Superintendent is only 
in the nature of a preliminary report of accidents 
of a serious character or where caused by machinery 
in motion, whether serious or not. A small card is 
used—see Fig. 36. This report has to be sent to 
the Works Superintendent immediately First Aid 
Treatment has be given. 

When an accident involves absence from work 
the Time Office prepares a Time Office Accident 
Report—Fig. 35——which is built up from the Casualty 
Log Book and agreed with the foreman as to the 
various points. 

These reports are mounted in a Guard Book, and 
a note is made alongside each report of period of 
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absence, receipt of medical certificates and correspond- 
ence. It will be clear from the illustration that these re- 
ports are the basis of further reports to the Insurance 
Company with whom the Firm is insured, and to the 
Home-office Factory Inspector. Entry has also to be 
mude in the register prescribed by the Home-office. 

The Time Office Accident Report after confirma- 
tion of the foreman has to be passed by the Works 
Superintendent. 

An ‘accident’ clerk is attached to the Time 
Oftice for dealing with all correspondence and records 
requisite for accident compensation. This associa- 
tion of duties is almost imperative to enable accident 
absences to be properly observed. 

The Works Medical Referee interviews all accident 
cases On Wednesday morning each week, except 
when attendance is not possible. Letters are sent 
worded as follows : 

Re Your Accident. 
We must ask you to attend at the Time Office 
ot sasaras laa eae AS ts gabse enw ePeeys ts reersatyaneacets 
If you are unfit to attend, please ask your Doctor to confirm 
this on your Medical Certificate when you send it. 
If you have already resumed your work there will be no 
necessity to attend. 

In the early days of the Works Medical Referee, 
when. discussing his relation to accident cases, it was 
agreed with the Insurance Company that it should 
pay one-third of his salary up to a maximum of 
£150 a year. 

This was offered in recognition of the duties under- 
taken by the Works Medical Referee on behalf of 
the Insurance Company, as to certifying disability 


af 





point towards this end must be neglected nowadays. 
His efforts in the direction of accident prevention 
is touched on later. 

The evidence in question is simply this: that the 
Insurance Company’s experience in the first year, 
1914-15, was such as to make it ask prohibitive 
terms for renewal, and the business was passed to 
another company accordingly, which gave a much 
reduced rate. This proved to be too low, and as 
the outcome of the new Insurance Company’s ex- 
perience in 1915-16 it would only receive for 1916- 
17 at the rate of 16s. per cent., i.e., per £100 of wages 
paid. Even this proved unprofitable, and when re- 
newing for 1917-18 the rate quoted was 20s. per cent. 
The post of Works Medical Referee was inaugurated 
in April, 1917, so that for half the period when the 
16s. rate was found unprofitable this was in spite of 
any economy arising from the presence of a Doctor 
at the Works. The improved Works Casualty Station 
was opened at the close of the 1916-17 Insurance 
year. Therefore, for the year 1917-18 the Works 
Medical Referee was thoroughly established and the 
Works Casualty Station in full operation. These 
combined circumstances operated in favour of the 
Insurance Company, to the extent that it made 
sufficient profit out of the 20s. rate to recoup 
itself for the previous two years’ losses, and was 
prepared to accept renewal for 1918-19 at 17s. per 
cent. On the current annual wages bill of £1,000,000, 
the saving in premiums would have amounted to 
£1500 per annum. 

The premium rates quoted are really all on the high 
side, and in being that, they only reflect the com- 














week by week and for settling minor cases. The | paratively unfavourable conditions of working 
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ACCIDENT 
Time 


Particulars of Injury (=tate also if Fatal, Severe or Slight) 


Was machinery in motion by power at time of accident ? 


By whose negligence, if any, was accident caused ?.......... ° 


Witnesses of accident 


Dates. 
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Insurance Co. 
First Notice. 





The above figures are not offered as proving increased 
efficiency in accident prevention, and it is not con- 
venient in this article to go properly into statistics. 
The point aimed at is to give some idea of the cha- 
racter of injuries dealt with. It is, however, neces- 
sary to qualify these figures as to the extent to which 
the injuries were at all serious. 

The following table gives the year’s figures accord- 
ingly :— 
Number of accidents epeet.2 at ate 


Casualty Station .. 6138 
Per ceut. 
Number of cases not involving loss of ashift 5133 = 83.63 
Number of cases eciheariting loss of one or 
more shifts ° 1005 = 16.37 


The very high asians of cases ‘alias the injured 
man did not lose a shift, i.e., either went back to 
work at once after treatment or resumed next day, 
is a striking indication of the thoroughness with 
which accidents, however trifling, are reported 
under the arrangement already set out. Inciden- 
tally it discounts the desirability of having first-aid 
boxes round the shops, if only that the production 
of other men would have been needlessly interfered 
with on at least 5000 occasions during the year 
if treatment had been given in the shops for trifling 
injuries. There would-in any case be the need for 
a Works Casualty Station for the more serious in- 
juries, and it has been proved that one skilful nurse 
ean cope with both serious and minor injuries, and 
keep valuable records of the character of all injuries 
so as better to point the way to possible prevention. 
Of the 1005 cases of injury involving absence of 
one or more shifts, 495, or almost exactly one half, 
did not involve absence for more than seven shifts, 
so that the men concerned did not receive compensa- 
tion pay. Of the rest who were a compensation, 
the analysis is as follows :— 
Number who lost more than one.week and less than two weeks 53 
Number who lost two weeks and Jess than four weeks .. .. 259 
Number who lost four weeks and over . - 198 
It will have been noted that the Works’ Regulation 
quoted above calls for the re-dressing of injuries 
at the Works’ Casualty Station after the first re- 
dressing to be sanctioned by the Works’ Medical 
Referee. The ticket used is illustrated in Fig. 38. 
This arrangement enables the Works’ Medical Re- 
feree to satisfy himself of the progress of the treat- 
ment in every case, and so ensure unfavourable 
developments being detected in good time. 


CASUALTY RE-DRESSING TICKET. 


When an injury has been attended to TWICE at the Works 
Casualty Station, further dressings will only be given on produc- 
tion of this ticket signed by the Works Medical! Referee. 





NAME. CHECK NO. 





Date to which Re-dressings 


Medica! Referee’s Signature 
aliowed. 


and Date. 














Front 


Notes and Instructionsas to Re-dressings.) Dates of Re-dressings, 
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conclusion was soon reached that the acceptance , Wg to unavoidable congestion of machinery. 


by the Firm of this subsidy was unsound in principle, 
on the grounds that the Works Medical Referee had 
dual interests and responsibilities. The work and 
correspondence in question was continued, but the 
Insurance Company’s contribution was declined. 
The evidence as to how far the Works Medical 
Referee’s services in relation to accident absence 
and compensation were beneficial to the Firm from 
@ financial point of view, is not such as to lend itself 
to very precise demonstration. The issue is further 
involved in view of the benefit simultaneously arising 
from the improved casualty treatment by trained 
nurses and steps taken to prevent accidents. The 
evidence available only deals with the net result, 
without discrimination as to which of these factors 
operated, or to what extent,to cause the economies 
that have resulted; but inasmuch as the Works 
Medical Referee has general charge in collaboration 
with the Lady Manager of the Works Casualty 
Station, it is reasonable to credit. him with the bulk 
of any real benefit. In any case,it is clear that his 
work tends to the reduction of accident absence, 
which is a benefit to production that cannot be readily 
expressed in money values. The easier satisfaction 


of injured persons’ claims arising out of the Works 
Medical Referee’s services, is a point towards improved 
relations between employer and employed, and no 





The following statement gives an analysis of 
accidents to men during two recent months. It 
will be noted that the totals are respectively 691 
and 410, whereas the monthly average for the year 
in which the selected months occur is 511. 


Class of Accident. Nov., 1917. May, 1918. 
1. Steel in eye from work or tool 
whilst operating 
2. Foreign matter in eyes ‘whilst 
grinding tools... Siar 54 
3. Burns on Seay due to hot steel 
from furnaces. . 
4. Burns due to hot ‘chips and 
splinters .. Ree 3 
. Wounds due to being caught and 
jammed in moving chains, 
belts, or machinery ae 35 Le 25 
6. Crushed limbs and bruises caused 
by falling shells and other 


103 67 


41 8 


o 


weights .. 64 49 
7. Shonda due to lifting, pulling, &e. 24 16 
8. Hernia through strain ‘ —_ 3 
9. Electric shock .. — -- 
10. Minor wounds, cuts, &e., oo ‘from 
sharp edges of work and tools 196 113 
11. Wounds reported septic due to 
steel or copper - — &e. eS 27 
12. Miscellaneous a Dae 45 
Total number of connslty: cases 691 410 
Fatal accident 1 _ 
Total number of men ‘working 3131 2930 
Percentage. of casualties to numbers 
working .. ear Gas ee 22.06 13.87 























Coming to the question of the prevention of acci- 
dents, this aspect has not been neglected, particu- 
larly as to eye accidents, but it is only within the’ last 
two or three months that proper attention has been 
given to the matter. The channel adopted has been 
to form a Technical Suggestions Committee, the 
constitution of which is given in the following notice 
issued by: the General Manager at the time of its 
formation. 


TECHNICAL SUGGESTIONS COMMITTEE. 


Tt is proposed that a Committee shall be formed to consider 
any technical suggestions put forward by employees, and also 
to consider methods of accident prevention. 

The object of the Committee wili be to sift any suggestions, 
and make definite recommendations on the points that arise, 
to the Works Superintendent, who will review the Committee’s 
Reports and pass same forward to myself. 

Under this arrangement every employee should have con- 
fidence that time will be found for properly and promptly 
considering every suggestion. 

T cannot bind myself to accept every recommendation of the 
Committee, but every recommendation will have my sym- 
pathetic hearing, and an early definite reply. 

The Committee will consist of two members of the technical 
staff, and three skilled employees from each shift to be nominated 
by the Works Co-ordination Committee, though not necessarily 
from their own members, together with one representative 
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Foreman. The Works Medical Referee will act as chairman. 
and the Lady Manager will be an ex officio member. 

The employee saline any suggestions shall attend before the 
Committee to explain his ideas. 

The Accident Clerk attached to the Time Office wil! act as 
Secretary, and will be responsible for submitting to the Com- 
mittee statistics as to accident cases. 

The Committee will meet fortnightly at times to be arranged 
by the Works Medica! Referee. 

Workers desirous of making a suggestion are invited to notify 
the Accident Clerk accordingly, who will advise them as to when 
their case will be heard by the Committee. The application may 
be verbal. and should state the nature of the suggestion, but 
it is not imperative to lodge elaborate drawings. If the sugges- 
tion is one that can be usefully adopted, the details will be 
worked out in due course in the Drawing-office under the Works 
Engineer. The benefit in making drawings, however, by the 
worker himself is to help him better to realise the difficulties, 
17 any, there may be in the way of the adoption of his idea. 


The deliberations of the Committee have already 
proved most valuable, and it-is regretted that the 
scheme was not started very much earlier. It was 
distinctly encouraging that the mechanics, when 
electing their representatives, took the matter seri- 
ously and made intelligent selections. 

Amongst. the items especially considered has been 
that of eye accidents. The Works Medical Referee 
has all along given serious attention to this question 
and had designed protective goggles that would be 
more acceptable to the worker than the ordinary 
kinds. The primary objections to wearing goggles 
is discomfort and interference with clear vision. 
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Special care is to be taken in the selection and fitting of slings, 
chains, ropes, and any tackle for lifting loads, and only such are 
to be used as are of ample strength for the purpose. 

Anyone who, through negligence or carelessness, subjects 
himself or herself or any other person to the liability of acci- 
dent is to be at once reported to the Works Superintendent. 


The Committee has had under consideration 
more detailed instructions in these matters, particu- 
larly for the women, and its recommendations, 
although applying to shell operations, may very 
usefully be put on record :— 

WOMEN’S SECTION. 
AVOID ACCIDENTS 
By being careful and carrying out the following instructions :— 
1, NevER CLEAN MacuIneryY WHEN IT Is IN Motion. 

It may often look safe to clean it just a little when it is in 
motion, but it is always dangerous, and fingers, hands and 
even lives are lost by forgetting this. 

2. NEVER USE A MACHINE WHICH HAS A GUARD OFF OR WHICH 

HAS A BROKEN GuaRp. 

Every guard about a machine is needed to protect you, 
otherwise it would not be there. You will probably be 
seriously hurt before you have been working very long 
on a machine if it has a guard off or broken, particularly 
if your overall gets caught. 

3. Atways Keep your Harr Property CovERED BY YOUR 

Cap. 

Otherwise, as yeu bend about at your work your hair 
might get caught in the machinery and cause a most 
serious accident to you. 

4. Never Tovcs a Movine Brett witH your Hanps. 
By so touching moving belts fingers are lost, . hands 
crushed and arms broken. 


ws 





Fig. 39—-PROTECTIVE GOGGLES 


The heating up through lack of ventilation causes ° 


both troubles, and to avoid this, the aluminium frame- 
work of the goggles is cut away as much as possible, 
as illustrated in Fig. 39, and the glass is thinner and 
of better quality than is ordinarily used. The goggles 
are made to Dr. Judson’s instructions by Messrs. 
Rowley and Co., Limited, Manchester, from whom 
they may be obtained. Although no faults can be 
found by the machinists with this type of goggles, 
the prejudice against wearing any goggles at all 
is still persistent. The Committee is giving atten- 
tion to overcoming this prejudice. The design 
is not sufficiently protective for use by grinders, and 
wire gauze protection is therefore-used in their case. 
The goggles are issued under the following scheme :— 
PROTECTIVE GOGGLES. 


Goggles made to the Works’ Medical Referee’s instructions 
are now available for issue to employees in the Machine Shops. 

Issue will be made from the Works Record Office on applica- 
tion, and each person taking a pair will be required to authorise 
the Firm to deduct 2s. 6d. from his or her wages. This sum will 
be held az a deposit against the return of the goggles. 

The sum named does not cover the cost, but the possessor of 
the goggles is entitled to treat them as his own property, and 
take them out of the works. If he loses them it is his own 
responsibility, and when he hands them back to the Firm the 
deposit of 2s. 6d. will be refunded. 

The goggles will be kept in repair by the Firm free of cost 
unless wilfully misuxed. 


A supplementary regulation applying to women 
only was given in Article VI. 

As to notices aimed at the prevention of accidents, 
the Works Regulations read as follows :— 


Works Regulations. 
No. 16. PREVENTION OF ACCIDENTS. 


PR pein are strictly forbidden to stand at any machine but 
eir own. 

Operators are warned against the grave risks of using 
gauges on work while in motion. 

All employees are strictly forbidden to touch or handle electric 
wires, motors, or other electric apparatus or appliances, or in 
any way alter or damage the same. Those employees authorised 
to control this apparatus are, of course, excepted, but must 
carefully follow the several rules provided for the purpose. 

No moving part of any machinery is, on any account, to be 
cleaned or wiped down while in motion. 

Machines must at all times be kept cleaned and oiled. 

Employees are strictly prohibited from putting on main belts 
or driving belts between main shaft and countershaft, or doing 
work on main shafting unless the engine or motor is stopped or 
slowed down. The repair and putting on of main belts is to be 
done only by the Beltman. 

Employees, when wearing any loose jacket or sleeve or any 
loose garment of any kind, are specially cautioned against the 
danger of working at or in close proximity to any machinery in 
motion, or which is liable to be put in motion. 

Employees having occasion to remove any guard or fence 
from any machine or belt must do so when the machinery is at 
rest ; and must replace the guard or fence before re-starting the 
machine or belt. 

Employees using any machinery, machine tool, or appliance 
of any description, must report to the Foreman-in-charge, 
without delay, any apparent or suspected defect or danger. 

Employees are prohibited from standing or passing unneces- 
sarily underneath suspended loads or walking under travelling 
loads. Those engaged in the lifting or moving of loads by 
cranes or otherwise are, in all cases, to give distinct warning to 
others who may be too near to keep clear. 





5. ALways Wear GOGGLES WHEN WORKING AT THOSE OPERA- 
TIONS WHERE Birs or Metal ARE LIABLE TO FLY 
INTO your EyYEs, 
Especially :—Parting-off. 
Rough Turning. 
Finished Turning. 
Basing and Facing. 
Radiusing. -—-: 
Waving and Grooving. 
Copper Band Turning. 
Remember that a very small accident to the eye may 
cause so much injury that the eye has to be removed. 
With goggles you are safe from such accidents, so wear 
them regularly, and don’t leave them at home through 
forgetfulness, as you never know what day you might get 
a piece of steel into your eye. 
APPLY TO THE Lapy MANAGER FOR A Pair OF GOGGLES. 
6. Never GauGE A SHELL WHEN IT Is TURNING. 
You might do it often without an accident, but you are 
liable to serious injury every time you do it, and, in 
addition, are liable to injure other workers. 
7. Wuitst WorkKING ON INTERNAL OPERATIONS, SUCH AS 
Cory anp Bore, 
or machining to weight, never test the smoothness of the 
shell with your finger whilst the tool is still working in it. 
8. In Facinc-orr BasEPLATEs, 
wait to file down the back ends until the tool box is well 
away from the shell. 
9 .Berore ATTEMPTING TO TIGHTEN UP A Nut 
see that the spanner has gripped it firmly, otherwise you 
will probably have a bad fall. 
10. In Turninc {‘RoucH anv FIn1sz) 
no tool must be changed whilst the shell is in motion. 
In copy and bore do not wipe out the shell whilst it is 
still in motion. 

11. Berore THrowine FinisHep SHELL FROM THE MACHINE 
look to the right and left to see that no one will catch it 
on their feet. 

. REMEMBER that most accidents are caused through LACK 
OF CARE, soif you are CAREFUL you will avoid hurting 
yourself or others If you are eareless or break the 
above rules you may get hurt, and perhaps seriously so 

If you hurt yourself at all, even slightly, ALWAYS so at 
once to the Casualty Room and have the injury attended 
to, and in order to report the accident 

. The use of d: erous practices, especially where the safety 
of other workers is concerned, regarded as = 
conduct, and Foremen and Forewomen have instructions 
to take disciplinary action accordingly. 
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PROBLEMS OF AEROPLANE IMPROVEMENT. 





TseE following extracts are taken from a pamphlet 
issued by the Naval Consulting Board of the United States. 
Although it was issued last August this pamphlet contains 
much information which is still of a useful nature. It 
was issued with the object of instructing inventors as 
to what was required and what had already been done. 


AEROPLANE Motive PowEerR IMPROVEMENT. 


The present situation with respect to the improvement 
of aeroplane motive power is that the Government is 
concentrating all its energies upon the quick production 
of the best design it has been able to select from present 
motor development. For manufacturing reasons it was 
obviously necessary to standardise this design, and just 
now the Government is not in a position to consider 
improved motors and systems of power. Such questions 
must be deferred if possible until after the pressing needs 
of the moment have been met. At all times, however, 





advances which are great enough and which have been 
sufficiently proven, necessarily command a right of way. 
Power development is moving so swiftly and there is so 
much room for its advance that nothing is really fixed, 
and no nation is taking a chance of overlooking anything 
which is really worth while. Minor improvements, 
applicable with the present motor, can be considered at 
any time if they are of sufficient value. 

Possibilities for Radical Advances.—For war uses the 
cost of power is immaterial, the important objects being :— 
(1) To secure steady, reliable operation. (2) To obtain 
lighter weights than the 2 lb. to 2.5 ]b. per horse-power now 
attained. (1.75lb. without radiator, water, piping, 
propeller, &c.) (3) To obtain more work per pound 
of fuel carried. The room for improvement is evident 
from the conditions under which the average aeroplane 
motor now operates. The following figures are approxi- 
mate. 

Energy of fuel delivered by engine shaft to 
propeller (thermal efficiency). For the 
indicated horse-power 30 per cent. 
For the brake horse-power ..  .. 

Energy consumed by engine friction .. . 

Energy lost by cooling... .. .. .- +. 30 

Energy escaping in exhaust (including that 
of unburmed feel) 6... ue te ee 


25 per cent. 
5 


Totalfuelcontents .. .. .. .. 100 
Mechanical efficiency of propeller a aiale 
Net energy of fuel delivered by propeller and 
available for flight (0.75 x 0.25) os 19 per cent, 
The field for radical improvements is an extremely 
broad one, covering all the possibilities of new power 
cycles and of gas turbines. No suggestions can be offered 
to those who wish to investigate these possibilities. 


CONSERVATIVE IMPROVEMENTS IN AIRPLANE MOTORS. 


The following is a brief presentation of some of the 
problems encountered by aircraft motor and airplane 
designers, and also some suggestions relative to the im- 
provement of apparatus and methods of function. The 
problems to be solved mainly refer to improvements in 
the motor power apparatus, its specific weight, its thermal 
efficiency referred to brake horse-power and the reliability 
of its mechanical construction. 

The present state of the art of designing aircraft motors 
may be briefly summarised as follows :—The engine types 
are practically standardised. There are two principal 
types—one having 6 or 8 vertical cylinders all in line ; 
the other being the “ V ” type with either 8 or 12 cylinders. 
It should be added that the use of aluminium has increased 
enormously the possibilities of the radial types of motors 
in moderate powers, these being designed with either 
fixed or rotating cylinders and with either air or water 
cooling. To be useful for sircraft work an engine must 
not weigh more than 2.4 pounds per brake horse-power 
(1.7 pounds without radiator, water, piping, propeller, 
&c.). It must, moreover, be composed ofsparts which 
can be readily produced by American manufacturing 
methods. The thermal efficiency of current types of 
aircraft motors referred to brake horse-power ranges from 
25 per cent. to 32 per cent., this being the proportion of 
the original heat contents of the fuel consumed which 
appears in shaft horse-power. While the efficiency of 
these engines is higher than that of any other type of 
prime mover, including commercial Diesel engines within 
the output range of aircratt engines, their economy is 
rather low at less than maximum horse-power, and every 
effort should be made to improve the economy at part load. 
The economy varies but little for considerable changes 
in altitude, so that in this matter the effect of altitude 
is not often of importance. 

Carburation.—For a given motor operating successively 
at two different altitudes under identical conditions, i.e., 
at the same speed and with the same carburetter adjust- 
ment (the same sectional areas for the passage of air, 
petrol and mixture), the amounts of air (by weight) drawn 
into the motor in the same time are proportional to the 
barometric pressures at the two altitudes. The volume 
of air drawn in remains the same. Since the density 
of the petrol does not vary with the altitude, we may 
summarise the effect of changes in altitude upon the 
mixture quality as follows: The richness of the car- 
buretter mixture increases with the altitude. It varies 
inversely as the square root of the ratio of barometric 
pressures (assuming the motor speed and throttle position 
to remain constant). While this is approximately correct 
for ordinary elevations it is decidedly true at altitudes 
over 15,000ft. 

This leads us to a consideration of the subject of car- 
buretter regulation for varying altitude. At present this 
regulation is effected by means of a device called an 
altimeter, the function of which is to control the flow of 
petrol through the carburetter nozzle. This object may 
be accomplished either by reducing the size of the orifice 
through which the liquid flows, or by reducing the équiva- 
lent head above the orifice. The equivalent head can be 
reduced by making the pressure in the float chamber 
dependent upon the pressure above the carburetter throttle, 
or by adding more air to the carburetted mixture above 
the mixing chamber. These functions are carried out 
automatically in two types of carburetters so far developed. 
One of these is the product of the Zenith Carburetor 
Company of Lyons. This comprises a barometric capsule 
which through a linkage operates a valve regulating the 
pressure in the float chamber. The other was developed 
by the Panhard-Levassor Company of Paris, and in this 
there is a diaphragm acted upon by the atmospheric 
pressure and the pressure within the carburetter. The 
motion of this diaphragm controls an auxiliary air valve 
above the primary mixing chamber of the carburetter. 

Like the density, the temperature of the air decreases 
at high altitudes, but the decease follows no regular law. 
A change in temperature affects the quality of the mixture, 
since the viscosity of the fuel changes with the tempera- 
ture, and the quantity flowing through a fixed size of 
orifice varies accordingly. However, variation of the 
mixture quality as a result of temperature changes is 
very small compared with the variation due to changes 
in barometric pressure, and the complication of any 
thermostatic arrangement for correcting the rate of 
petrol flow or of air admission might outweigh the prac- 
tical advantages gained. The value of any such apparatus 
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of the major problems on which aviation motor designers 
are at present engaged. ernie for this purpose must 
operate reliably and be light in weight ; it must be de- 
signed with a view to very high mechanical and volu- 
metric efficiency. 

Ignition.—This is a most promising field for experi- 
mental investigation. Owing to the fact that modern 
engines develop explosion pressures of from 400 to 600 
pounds per square inch and a M.E.P. of 120 to 135 
pounds, the problem of sparking plugs is a difficult one. 
The insulation must be capable of withstanding the 
enormous temperatures developed, and the plug must not 
leak. A slight leak past the insulation for a period of 
30 seconds would cause complete failure of the plug. 
The sparking points of the plugs must be maintained at 
a sufficiently high temperature to prevent an accumulation 
of carbon on them, and yet their temperature must not 
be high enough to cause pre-ignition of the combustible 
charge. This means that the sparking points must be 
maintained within a critical temperature zone. The 
chief trouble encountered with sparking plugs up to date 
has been that at low engine power the temperature of the 
sparking points is so low that the points rapidly become 
carbonised and the plug is short-circuited. This car- 
bonising can be corrected by a better system of lubrication. 

Heating and expansion of the insulated electrode tends 
to cause the insulator to fail by cracking or otherwise, 
and the fact that all good electrical insulators are poor 
conductors of heat makes it difficult to keep the tempera- 
ture of the insulator down and protect it from injury by 
overheating. The generating and distributing apparatus 
required and the ignition wiring have been developed to 
a high degree of reliability, and unless some entirely 
new scheme of ignition can be devised which overcomes 
the difficulties of the present system, we feel that the 
jump spark ignition system will maintain its present 
unique position, having no competitors. Nevertheless, 
it is to be observed that in reliability the present ignition 
systems still leave a good deal to be desired. Moreover, 
the weights are too high, and a larger output of energy 
per cylinder would simplify the plug problem. 

Engine Parts.—Engine parts of all kinds are generally 
very reliable. An analysis of the failures of parts in 
French aircraft engines during 1915 and 1916 revealed 
no single part whose failures represented more than 2 per 
cent. of the total number. Thirty per cent. of the in- 
terruptions of power were due to hits by projectiles which 
affected some portion of the power system. 

Self-starters.—Starting systems may be of three kinds 
—air, electric and powder shell. Air starters and electric 
starters are usually applied to the motors of seaplanes, 
as seaplanes are not required to operate at very great 
elevations or at very great speeds. The additional 
weight of the starting apparatus is therefore in such 
machines not a serious objection, but in reconnaissance and 
fighting planes the weight must be kept at a minimum in 
order that speeds of 140 to 180 miles per hour and very 
great altitudes may be attained. In a few cases air 
starters have been fitted to aircraft engines mounted in 
fighting planes. The system use of an air bottle 
for supplying the required amount of air under the proper 
pressure. This air is either led through a distributor to 
the motor cylinders or is used to operate a multiple 
cylinder air engine connected with the motor crank shaft 
by means of an overrunning clutch. 

At the time of writing, all starting systems have been 
discarded for battle planes. However, as electric starting 
systems of light weight have been developed in America 
to a high degree of reliability, these may be fitted to 
motors mounted in bombing planes, which are usually 
equipped with multiple motors and do not necessarily 
have to be of very high speed. The Sheffield Car Com- 
pany of Michigan has built petrol railway cars in which 
the petrol motor is started by means of a charge of, black 
powder detonated by a special mechanism in the cylinder 
head, and it is possible that this idea may be developed 
until practical results are obtained, although the problem 
is very difficult in motors with a large number of cylinders. 

Exhaust Muffere.—Exhaust mufflers would be desirable 
provided their weight were not excessive, and they were 
effective in muffling and proof against_injury from ex- 
cessive heating. Since aircraft motors of to-day are of 
200 to 600 shaft horse-power, and as heat is constantly 
passing out with the exhaust gases at a rate equal to twice 
the useful power, it is at once apparent that the con- 
struction of a suitable muffler for aircraft engines is not a 
simple problem. An automobile muffler is called upon to 
radiate about one-tenth the amount of heat which would 
pass through the aviation muffler. In working out the 
problem it will be necessary to guard against any inter- 
ference with the cooling of exhaust valves by radiation 
and conduction. 

Cooling Radiators.—Cooling radiators are one of the 
most vulnerable points of the modern fighting machine, 
the system of cooling used being substantially the same 
as that on automobiles. However, the cooling capacity 
of a given size of radiator is greatly increased on an air- 
plane by reason of the high speed at which air passes 
through the tubes. The form of radiator and its situation 
are subjects which are usually left to the plane designer. 
A radiator may absorb 20 per cent. of the engine power 
if it is not properly placed or designed for free air flow. 

Fuel System.—Fuel storage and supply systems are 
by no means satisfactory, and although a great deal of 
thought and ingenuity have been spent upon the design 
of these parts, this still remains a fruitful field for sugges- 
tion and invention. The arrangement of the fuel tanks 
and lines, and the method of fitting the fuel tanks to the 
motors are probably the least settled features of aircraft 
construction. A suggestion in this connection is to make 
the tanks and fuel lines of some high resistance steel, 
80 as to make them bullet-proof. The objection to this 
course is the great weight entailed, but this might be 
minimised by the development of special alloys possessing 
little weight and great strength. 

Fuel.—The present type of aircraft engine operates 
successfully only on fuel having a boiling point not ex- 
ceeding 250 deg. Fah. Hydrocarbon fuels of higher boiling 
points are apt to crack or become dissociated under the 
combined action of the high temperature and pressure, 
with the result that compounds are formed which produce 
&@ smoky exhaust. If we could find a fuel which carried 





the oxygen required for its combustion, the power of 
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aviation motors would be affected neither by the altitude 
nor the temperature of the atmosphere. 

Instruments.—Many new instruments have been devised 
for aircraft. These include barographs, which indicate 
and record altitude; drift meters, which indicate side 
slip of the plane through the air; inclinometers, which 
indicate the angle of the plane; tachometers, which indi- 
cate the engine speed; oil, petrol and water gauges, 
which indicate the pressure and temperature of these 
fluids, and speed indicators, which indicate the speed of 
the plane relative to the air through which it is travelling. 
All of these devices are capable of being further improved. 
Two instruments which it would be very desirable to have 
would be one giving the speed of the plane relative to 
the ground and one showing the altitude of the plane above 
the ground. Pilots flying at night with a barogrdph 
know only their altitude above sea level, and as they may 
not know the character of the ground over which they are 
flying, when they fly at low elevations—1000ft. to 2000ft. 
above sea level—they are not at all certain that they are 
at @ safe altitude. 

Two-stroke Cycle Engines.—New cycles of operation 
for heat motors and the improvement of old ones are 
possible and desirable. The most available cycle, which 
is susceptible of immediate practical development, is 
the two-stroke cycle, and engines of this type have been 
built in great numbers, though the type has attained an 
important position only in the Diesel marine and stationary 
engine field. Adhering to the principles that have been 
found ind spensable to the successful development of 
marine Diesel two-stroke engines, some useful results 
might be obtained. It is quite possible that an aircraft 
engine may be developed with a weight per horse-power 
not more than one half that of our present engines and 
with a thermal efficiency—referred to brake horse-power— 
especially at less than maximum power, better than has 
been secured with the four-stroke cycle engine up to date. 
The subject of charging, that is, supplying the fuel and 
mixing it with the required amount of air, affords great 
possibilities for development. 

PROBLEMS IN AERONAUTICS. 

Materials for Airplane Construction.—For wing surface 
or covering, linen or cotton fabric is now in common or 
practically universal use. Sheet metal or metal fabric 
has received some attention. The chief advantage would 
be non inflammability and perhaps greater durability. 
No wing covering can be considered which is markedly 
heavier than the present forms for the same strength. 
Present coverings weigh from 4 to 4.5 ounces per square 
yard and have a tensile strength per inch of width of 
70 to 80 pounds. Any proposed substitute form must 
also give a smooth and continuous surface comparable 
with that of the present forms. 

For the wing skeleton or frame, spruce and wood 
veneer are commonly employed. Broadly speaking. 
the frame is of wood construction of one design or another. 
Steel or aluminium alloys are attracting attention and 
seem to offer possibilities. Any form of construction 
in metal must meet sensibly the present relation between 
strength and weight. This means that the wing must be 
capable of sustaining up to the point of rupture a distri- 
buted load of not far from 100 pounds per square foot. 
No one should undertake the development of such con- 
struction without expert advice in applied mechanics, 
experience in steel construction, and with large shop and 
fabricating facilities available. 

For fuselage construction the present materials are 





or semi-automatic control between the limits imposed 
by the construction. 

Parachutes.—These considered as safety devices are 
not desired as a factor in the equipment of military air- 
planes. No entirely satisfactory di i device 
has yet been developed. Such devices may presumably 
play some part in civil aeronautics and under peace con- 
ditions, but under existing military conditions they are 
not considered a necessary or desirable encumbrance. 

Stabilising Devices.—The general subject of stabilising 
devices is a favourite field for inventors. Broadly speak- 
ing, there is small likelihood for the favourable considera- 
tion of such devices under present war conditions. Aero- 
nautic engineers already know perfectly well how to give 
to an airplane any desired degree of stability in any one 
of the various senses in which the word is used. The 
problem is to combine judiciously the various modes 
of stability, together with the qualities which are needful 
for military purposes. Without thorough training as 
an expert the average student of the subject is not likely 
to produce anything distinctly new or available in this 
particular field of aeronautic design. 








BOMBAY WATER-POWER DEVELOPMENTS. 





Tuat stretch of the Western Ghats which lies 
between latitude 16 deg. N. and latitude 20 deg. 
N., or between a point 200 miles due south and a 
point 80 miles due north of the city of Bombay, is 
of Deccan trap formation and is situated within the 
area of heaviest rainfall in the Indian peninsula. The 
following typical features of this section of the ghats 
show that it is a district offering peculiar facilities 
for large water-power developments : .(@) the annual 
rainfall is unfailing and very heavy, averaging about 
150in.; (b) the catchment areas are rocky, with 
steep slopes which give a high percentage run-off ; 
(c) the great Deccan trap-flows have weathered into 
large rocky and almost horizontal valleys, which 
provide excellent storage and dam sites; (d) many 
favourable storage sites lie within three miles of a 
fall of nearly 1800ft. from the level of the Deccan 
plain to that of the Konkan, the low-lying narrow 
strip of land between the ghats and the sea. 

The first claim on the facilities of this storage is for 
water to irrigate the arid plains of the Deccan. The 
irrigation programme, however, has now been settled, 
and, in valleys which are outside its scope, the Bom- 
bay Government is prepared to grant permission for 
the investigation of water-power schemes. There 
are two things which make the framing of water-power 
schemes in India a comparatively simple matter. 
The first is the existence of one of the most perfect 
surveys in the world, and the other the large amount 
of valuable information available in the irrigation 
records of the Public Works Department. The 
establishment of a Government department to make 
a water-power survey of India is being discussed, and, 
if this be done, it should prove a valuable assistance to 
industrial progress in India. Tata Sons, Ltd., of Bom- 


BOMBAY HYDRO-ELECTRIC POWER SCHEMES. 























Date of Hydraulic Works, ? 
Date commence- Approximate supply 
Company. of ment of |Gross stor-|Static head delivered to Bombay 
floatation., supply. Name of reservoir. Catchment jage above! on for 3600 hrs. each year. 
. area. | draw-off. turbines. 
iy oq. miles | m.c.ft. | feet EELP. 
; | (Lake Gostling 54 360) 
Te ne eerie Nov., 1910 Feb., 1915 } Lake Sydenham 5} 2560 | 1725 50,000 
‘ower Supply Co., Ltd. LakeWillingdon 11 6,920 J 
The Andhra Valley Power Aug., 1916 me Andhra Lake 49 15,000 1730 65,000 
Supply Co., Ltd. 
(Nila-Mula Project) —_ — Nila-Mula Lake lll 18,000 1700 150,000 
(Koyna Project) — — Helwak Lake 346 120,000 (a) 1600 300,000 (6) 





(a) Incl 


an allowance of 15,000 m.c.ft. for possible irrigation requirements. 


me 
(6) Delive: at port site, for 8000 hours per annum. 


commonly spruce, ash and wood veneer. Heavier woods, 
such as ash, can here be used to some extent. Steel or 
metal construction seems here also to offer hopeful possi- 
bilities, but under general limitations of equivalence 
regarding weight and strength compared with wood. 

Ties and Fastenings.—The use of steel wire cable for 
ties is standard and practically universal. It is hard to 
imagine material superior to the best modern alloy steel 
wire, but there seems no reason for assuming that such 
material represents the last word in the wire maker’s 
art, and there is, therefore, room for improvement even 
here, both in the material employed, in the mode of laying 
up wires to form a complex tie member, and in the form 
of section of such member. Joint fastenings are commonly 
made of sheet steel or sheet bronze. There is room for 
improvement expressed in terms of ease of manufacture, 
economical distribution of material, facility for attach- 
ment of wire cr cable ties, and general adaptation to 
purpose. . 

Pitch Adjusting Propeller.—Closely connected with the 
maintenance of the power of the engine at increasing 
altitudes is the problem of efficiently utilising such power 
through the propeller. To this end some variation of 
pitch is desirable in order to maintain a proper relation 
between the torque of the engine and the resistance of 
the blade working in air of varying densities. Such 
variations of pitch is normally attended with loss ineffi- 
ciency. This loss should be reduced to the minimum. 
The problem here is one partly of propeller design with 
reference to aerodynamic qualities and partly one of 
structural design with reference to an operating and 
reliable form which will admit of adjustment of pitch 
to meet changing conditions of operation. Such change 
may be placed under hand control or under automatic 





bay and Tata, Ltd., of London, are developing the 
water-power resources of the Western Ghats to supply 
electrical energy to the Bombay cotton mills, and to 
various other industries, and later will probably 
furnish current to the city, suburban and ghat sec- 
tions of the railways, which are to be converted for 
electric traction. The present position of their 
general supply scheme for the city and neighbourhood 
of Bombay is outlined in the accompanying table and 
in Fig. 1. 

Forming the western boundary of the Deccan and 
the watershed of the Indian peninsula is an almost 
unbroken range of mountains, the main range of 
the Sahyadris, rising from 1000ft. to 2000ft. above the 
plain. In only one or two places is this range broken ; 
it is broken near Lonavla, where the Great Indian 
Peninsula Railway passes up from the Konkan on 
to the Deccan, and again near Igatpuri, some 70 miles 
north of Lonavla. Except at the Lonavla site and at 
another possible site near Igatpuri, any large water- 
power development in that section of the Western 
Ghats which we are now considering involves the 
tunnelling of the main Sahyadri range, as is shown 
diagrammatically in Fig. 3, in a large undertaking. 
This method of development is a leading feature of 
the Andhra Valley, Nila-Mula and Koyna water- 
power schemes. 

The Tata Hydro-Electric Power Supply Company’s 
works, which were formally opened by his Excellency 
Lord Willingdon, Governor of Bombay, on Feb- 
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ruary 8th, 1915, and of which we gave an illustrated | sides. The step-down transformers, which will reduce 
account in our issue of April 16th of that year, were | the pressure from 85,800 volts to 22,000 volts, will 
also described in a paper which was read before the | consist of three banks, with three 7500 kilovolt- 
Institution of Electrical Engineers, in the latter ampére single-phase transformers in each bank. 
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Fig. 1—MAP SHOWING THE TATA, ANDHRA VALLEY, AND NILA-MULA SCHEMES 


month by Mr. A. Dickinson, M. Inst. C.E., consult- 
ing engineer to the company. Five 10,000 kilovolt- 
ampére—8000 K.W.—generators are installed in 
the power house. They generate three-phase current 
at 5000 volts, 50 cycles, and are at present supplying 
about 40,000 electrical horse-power to the mills in 
Bombay, the transmission line pressure being 
100,000 volts. 

The Andhra Valley Power Supply Company's 
undertaking, originated by Mr. H. P. Gibbs, 
general manager of the Tata Hydro-Electric Supply 
Company, is now under construction under the 
supervision of Mr. Gibbs, who is also general manager 
of the Andhra Valley Supply Company, and Sir 
Michael Nethersole, late Inspector-General of Irriga- 
tion in India. Satisfactory progress is, we understand, 
being made with the hydraulic works. Orders have 
been placed for plant for the complete installation of 
six 10,000 kilovolt-ampére—8000 kilowatts—gen - 
erating units, which will generate current at 5000 
volts, 50 cycles. There are to be three banks of 
step-up transformers having a transformation ratio 
of 1 to 20, 7.e., from 5000 to 100,000 volts, each bank 
consisting of three 8000 kilovolt-ampére, single- 








For the protection of the cable distribution system 
the transformers on the low voltage side will also 
be Y-connected, with grounded neutral, and will be 





paralleled on both the high and low tension sides. 
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reservoir, however, will not be designed to utilise a] 
the run-off for power purposes. 

Practically the whole output of both the Tata 
Hydro-Electric and the Andhra Valley Supply 
Companies is, so we gather, definitely contracted for, 
and contracts amounting to 30,000 horse-power ¢an 
be taken up at once for the Nila-Mula project. 
In the near future, therefore, the city of Bombay 
and its neighbourhood will be receiving three-phase, 
50 cycles, electric power supply from three large 
water-power stations; the total quantity availabl: 
from the three services when they are in full operation 
being 265,000 electrical horse-power delivered in the 
city for 3600 hours each year. The three undertak- 
ings are to be interconnected electrically with the 
object of enabling important consumers, such as 
the railways and the local supply company, to draw 
supply from any one of three power stations. This 
interconnection, and the existence of three sepurate 
transmission routes, should ensure absolute con- 
tinuity of supply. : 

In addition to the Nila-Mula project, the Consulting 
Department of Tata Sons, Limited, is investigating the 
water power resources of the Koyna river in the 
Western Ghats some 100 miles due south of Bombay, 
and the utilisation of that huge source of power in the 
manufacture of aluminium, nitrogen compounds, 
caustic soda and in other electro-chemical industries. 
This project, which was originated by Mr. A.'T. Arnall, 
is outlined in the table and in Fig. 2. We are in- 
formed that preliminary investigations have shown 
that the power site is capable of developing some 
300,000 horse-power years of 8000 hours each, 
delivered at the proposed factory and port site at 
Jaigarh Head at a very low cost per horse-power 
year. The leading features of the project, namely, 
(a@) the quantity of power available, (6) the probable 
low cost to consumers, (c) the fact of the power being 
available at a natural harbour, and (d) the site being 
only 100 miles by sea from the city of Bombay, 
should, it is anticipated, make it a project of great 
importance. It is not considered essential for the 
requirements of the new electro-chemical industries to 
connect the site by rail to the existing Indian railway 
system; yet, by developing the immense power 









DECCAN 


Fig. 3—DIAGRAM SHOWING TUNNELLING OF THE SAHYADRI RANGE 


The Nila-Mula project, which was also brought 
forward by Mr. Gibbs, has been surveyed, and a 
definite scheme is now being prepared to carry out 
the undertaking. As will be inferred from Fig. 1 
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’ Fig. 2—MAP SHOWING THE KOYNA RIVER PROJECT 


phase transformers. For the protection of the 
transfnission line the transformers on the high voltage 
side will be Y-connected, with grounded neutral, 
and will be paralleled on both the high and low tension 


and from the table, the catchment area of this project 
is very large, amounting as it does to 111 square miles 
in extent, and is excellently situated having regard 





to rainfall and hydrostatic head.. The storage 


resources of the Koyna River, such a large new indus- 
trial centre will be created—one of the largest in 
India—that a rail connection between the new port 
and the Madras and Southern Mahratta Railway 
would, it is suggested, become in itself an attractive 
undertaking. The Madras and Southern Mahratta 
Railway Company many years ago made a re- 
connaissance of a line from Karad, on its existing 
railway on the Deccan, through Helwak, down the 
ghats, to Chiplun; the Koyna electro-chemical 
project may possibly create new interest in this old 
railway project. 








THE OIL TANKER SAN FPLORENTINO. 





On the 4th December, there was launched at Wallsend 

by Swan, Hunter and Wigham Richardson, Limited, 
for the Eagle Oil Transport Company, the s.s. San Floren- 
tino. 
This vessel exceeds in size the ships which, quite a short 
time ago, were the biggest oil tank ships ins the world. 
Her leading dimensions are 546ft. in length overall, 
68ft. Jin. in width, with a moulded depth of 42}ft., and 
she will carry a deadweight of 18,000 tons. She is built 
on the Isherwood system of longitudinal framing, and the 
hull is divided into thirteen oil-tight compartments, 
which are subdivided by a central longitudinal oil-tight 
bulkhead. The range ot these oil holds is further divided 
transversely by three cofferdams and two pump rooms, 
all of which extend from side to side of the ship. There 
are four powerful duplex pumps, capable of discharging 
300 tons of oil an hour and connected to a very complete 
system of pipes to discharge the ship by grouping together 
a given number of oil holds in every conceivable way. 
Furthermore, four different grades of oil can be either 
loaded or discharged at the same time without getting 
mixed. About four and a half miles of pipes will be fitted 
in the San Florentino. Amidships are cabins for the cap- 
tain, officers and a few passengers The engineer officers, 
the crew and firemen are accommodated in a deckhouse 
in the after part of the ship. The propelling engines and 
boilers which will be placed aft are being built by the Walls- 
end Slipway and Engineering Company, Limited. The 
engines consist of a set of compound geared turbines 
of the Brown-Curtis type, working a single propeller and 
designed to drive the ship on trial trip, when tully laden, 
at something over 11 knots. 
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RAILWAY MATTERS. 





Att railroad passengers in Alberta Province, Canada, 
must wear masks as a precautionary measure against the 
apread of influenza. Persons without masks are not 
allowed to board trains, 


Tue Canadian Pacific service flag contains a black star 
for the 9497 employees of the company who have joined 
the colours from August, 1914, to September, 1918. a 
sliver star for 1538 employees wounded, and a gold star for 
701 employees killed. 

Tax United States Acting Secretary of War has written 
the chairman of the Senate Military Committee opposing 
the Bill for a cent a mile fare for soldiers. “ Such a 
law would result in an increase of travel over our already 
much congested railroads,” says the letter. 


THE necessity for the appointment of an independent 
chairman for the Conciliation Board on the Great Western 
Railway, owing to the retirement of Sir David Harrel, has 
led to the men’s side nominating Mr. F. 8. Button, who, 
the company’s side cordially agreeing, was unanimously 
appointed. 

ALTHOUGH the earnings were lower and the expenditure 
higher, the Burma railways, for the year ended March 31st, 
1918, were able to increase their dividends from 7 to 74 per 
cent., owing to the change in the rate of exchange. The 
increased expenditure was almost entirely due to larger 
renewals of sleepers and ballast, and the diversion of six 
miles of main line. 


CABLE advices state that prompt action is being taken 
by the Canadian Government to keep industry going in 
Canada during the period of transition from war to peace 
conditions, Already orders have been placed for 200,000 
tons of 85 lb. steel rails for the Government railways. Of 
these 125,000 tons have been placed with the Dominion 
Steel Corporation, which will deliver at the rate of 20,000 
tons per month. 


Tue Irish cross-Channel night boat services between 
Holyhead and Kingstown, Holyhead and North Wall, and 
between Fleetwood and Belfast, were restored on the 2nd 
instant. The train for the Kingstown boat leaves Euston 
8.20 p.m., for the North Wall boat at 9 p.m., and for the 
Flee.wood-Belfast boat at 4.45 p.m. The boats for 
‘ngland leave Kingstown 7.45 p.m., North Wall 9.15 p.m., 
and Belfast 9.15 p.m., and are due at Euston at 5.30, 8.35 
and 12.55 respectively. 

Tue North-Eastern Railway Company has issued a 
companion poster to that of the Controller of Coal Mines. 
It says that if half a shovelful per engine mile could be 
saved the yearly saving of coal on the North-Eastern 
Railway would be 89,000 tons, equivalent to 180 big train 
loads and sufficient to supply 22,250 small houses with 
their yearly quantity of fuel. The poster is headed “ To 
Enginemen. Coal Shortage”’ and closes ‘‘ Do your bit by 
saving half a shovelful per mile.” 


THE Canadian Board of Railway Commissioners, having 
recognised the frequency of collisions, consider that the 
matter of adopting automatic train control should be 
seriously investigated. It has, therefore, recommended 
that the various railroads operating in Canada should 
appoint a special committee, and let the selected repre- 
sentatives express their views, after full consideration and 
investigation has been made. The companies have been 
asked to report within ninety days. 


THe Grand Trunk Pacific and the Canadian Northern 
Companies, says a Winnipeg telegram, have announced 
that they have concluded an agreement to use each others 
tracks and terminal facil‘ties where such use would result in 
economy and provide better service. The first to be dealt 
with is the Grand Trunx Pacific line between Regina and 
Moose Jaw, which wil! ow be also used by the Canadian 
Northern, and the la ter company’s terminl at Moose 
Jaw will be used by the Grand Trunk Pacific. 


Tur remark as to the United States railways made by 
President Wilson, and referred to in this column of our 
issue of the 6th inst., was as follows :—‘‘ The question 
which causes me the greatest anxiety is the question of the 
policy to be adopted towards the railroads. I frankly turn 
to you for counsel upon it. I have no confident judgment 
of my own. I do not see how any thoughtful man can 
have who knows anything of the complexity of the pro- 
blem. Nothing can be gained by becoming partisans of 
any particular plan of settlement.” 


INTERVIEWED recently as to the “ nightly squash on the 
Underground railways’’ Mr. W. E. Blake, th» superin- 
tendent of the line, Metropolitan District Railway, said 
that no fewer than 1046 trains pass every day, either east - 
ward or westward, through the stations between South 
Kensington and Mansion House. The trains on_ the 
Tistrict and the Tubes could be increased by 25 per cent., 
but the rolling stock cannot be had at once. On the 
Tubes there were at present twenty-two motor coaches 
and thirty-three trailer cars more than at the beginning 
of the war. 


On Friday last, the 6th instant, the President of the 
Board of Trade met the representatives of the Associated 
Society of Locomotive Engineers and Firemen, in redemp- 
tion of the promise made in August, 1917, to do so within 
a month of the cessation of hostilities, as to the adoption 
of an eight-hours basic day. This was agreed to without 
further adjournment, the change to be made as from 
February Ist next. The representatives of the National 
Union of Railwaymen subsequently saw the President, and 
a similar agreement was arrived at with regard to their 
members, As yet only the men and women “ engaged 
in the manipulation of traffic ’ are to benefit. 


Accorpine to the Board of Tfade returns the exports 
of railway material forthe ten months ending October 31st 
were as follows, the corresponding figures for 1917 being 
8..0wn in brackets :—Locomotives, £1,004,591 (£1,406, 159); 
rails, £448,482 (£618,524) ; carriages, £346,361 (£233,637) ; 
wagons, £270,859 (£374,758), wheels and axles, £302,255 
(£119,492); tires and axles, £494,080 (£470,857) ; ‘chairs 
and metal sleepers, £115,907 (£66,081); miscellaneous 
permanent way material, £495,126 (£410,842); total 
permanent way material, £1,059,515 (£1,095,447). The 


weight of rails exported was 23,828 tons (34,933 tons) 
and of chairs and sleepers, 7327 tons (5168 tons). 
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NOTES AND MEMORANDA. 





America claims the credit of the first vessel put to- 
gether by electric welding. Several yeais ago the Geary 
Boiler Works at Ashtabula, Ohio, built a 60ft. tug by the 
welding process, It has been in service on the Great 
Lakes, and has given great satisfaction. So far as the 
Electric Welding Committee knows, this is the first 
electrically welded vessel of any size built anywhere 
n the world. ; 


IVIDENCE of the astonishing influence of the war in 
quickening American energy am@»enterprise is seen in 
almost every department of chemical activity. At the 
end of 1917 practically every “intermediate”? of im- 
portance was being produced in the country; the pro- 
duction of phenol in 1917 was more than double that of 
1916. More than 200 plants are making sulphuric acid 
in the States, and the production of the present year will 
be 1,500,000 tons greater than in any previous year. 


Exports of tin-plates, terne-plates, and taggers tin from 
the United States during the fivst seven months of 1918 
amounted to 390,805,210 Ilb., as compared with 
325,096,643 lb. for the corresp nding period of 1917, 
an increase of 20 per cent. France registered the largest 

rcentage increase of any single important country, taking 
22,830,412 lb., as against 6,938,300 Ib. in 1917, an increase 
of 229 per cent. Exports to Italy also increased more than 
200 per cent., advancing from 15,619,545 lb. in 1917 to 
47,917,909 lb. in 1918. 


WHEN the war broke in August, 1914, there were only 
six factories in America, employing possibly 350 to 400 
operatives, manufacturing coal-tar colours, with an 
approximate production of 3000 tons. American dyestuffs 
in 1914 depended almost entirely upon the mere assembling 
of *‘ intermediates ’’ delivered from German sources. The 
total annual consumption of synthetic colours in 1914 
in the United States was about 27,000 tons. To-day there 
are probably fifty responsible manufacturing establishments 
producing dyestuffs in America, and the production is 
well above 35,000 tons, all made from American coal-tar. 


Tue Electric Welding Committee of the United States 
Shipping Board Emergency Fleet Corporation has decided 
to recommend the construction of a 9300-ton deadweight 
ship to be built by electric welding. The recommendation 
has not yet been approved because experts believe a smaller 
ship should first be constructed. Meanwhile,.says the 
Tron Age, there is about to be built for demonstration pur- 
poses at the yard of the Federal Shipbuilding Corporation 
at Kearny, N.J., a 42ft. electrically welded midship 
section of a 9600-ton ship. The methods of assembling and 
welding to be used on this section are due to A. J. Mason. 
consulting engineer for the United States Shipping Board 
and member of the Electric Welding Committee. 


To make liquid indigo the indigo plant, after being cut 
and gathered, is first placed in casks, specially made with 
plugged holes in the side, which are filled with water. After 
soaking a few days lime is added, and in about one week’s 
time the stem and branches of the plant are removed. 
Each day the contents of the cask, after being well stirred 
and beaten,’are allowed to settle, and on the following 
morning, before this process is repeated, some of the plugs 
are removed, allowing the water above the sediment which 
had formed overnight to escape. Gradually the water is 
thus eliminated and liquid indigo is found in the bottom 
of thecasks. These casks vary in size, some of them being 
as large as 12ft. deep by 10ft. in diameter, and are made of 
thick pine boards held together by bamboo hoops. 


ACCORDING to a report to the Executive Committee of 
the American Water Works Association made by Messrs. 
L. G. Metcalf, G. A. Johnsen and G. W. Fuller, returns 
from about fifty municipally and corporately owned plants 
indicate that labour costs were 13 per cent. higher in 1916 
and 27 per cent. higher in 1917 than before the war, while 
labour has decreased 25 to 35 per cent. in efficiency. Con- 
struction costs have more than doubled. Coal and fuel 
oil for waterworks operation have also more than doubled 
and chemicals have gone up 50 to 100 per cent. Normal 
annual increase in revenue has generally declined. Net 
revenues, available for capital charges and profits, have 
remained about stationary, as a rule, instead of showing 
substantial increases, thus indicating that new investment 
is not being attended to and that the divisible revenue is 
declining. 

In his address on Science and the Future to the Royal 
Society of Arts, Mr. A. A. Campbell Swinton said it 
would also be rash to deny too absolutely the possibility 
of the wireless transmission of electric energy in bulk. 
The fact that enormous quantities of energy come to us in 
that way from the sun, with a transmission density that 
near the sun’s surface is immense, shows what the ether 
is capable of doing. The production of plane waves would 
help the solution of the problem, but there is the difficulty 
of so concentrating and directing the waves that they may 
all be received on a limited area. Perhaps, however, it 
may be found that though electro-magnetic waves cannot 
be driven to go exactly and only where desired, they can 
possibly be led there. It is a problem at present beyond 
our ken, but so many marvels come to pass that one can 
never be sure of what may be brought about, provided 
always that no natural law stands in the wi y. 


AttTHoucH Canada balsam is still the best all-round 
medium at present known for the joining of optical parts 
it is far from satisfactory. Its inherent disadvantages 
are well known to all practical opticians engaged in the 
production of complex instruments. Improved methods 
of cementing or a better medium are much desired. 
Canada balsam is an oleo-resinous exudation of the so- 
called Balsam Fir, Abies-Balsamea, and its allied species. 
In the lower Canadian districts, where the Abies Cana- 
densis or Hemlock’ Sptice Fir, flourishes, it is gathered 
during the months of June and July. In August the cold 
is sufficient to prevent the balsam from exuding from 
the elongated tumour-like vesicles in the pine bark in 
which it accumulates. The balsam is colleeted in tin 
cans having sharp pointed spouts, which, when driven 
into the bases of the vesicles, serve to hold the cans in 
position as well as to direct the flow. A full-grown tree 
yields about eight ounces of oleo-resin for the first two 
years. After resting for two or three years, the tapping 
may be continued, but the yield is less. 





MISCELLANBA. 





For the reform of our coinage the Shepshed Lace 
Manufacturing Co., Ltd., suggests the division of the shilling 
into tenpence in place of the present twelve. The value 
of the penny would.thus be advanced 1.66 per cent. as 
against the 4 per cent. reduction of the pound-mill, florin- 
cent and shilling-cent systems. 


From figures just issued by the Coal Controller it appears 
that the net shortage of coal for the first y weeks of 
the year, as compared with last year, is nearly 164 million 
tons, or about 8.4 per cent. Although miners will shortly 
be returning to the mines at the rate of 5000 a day, there 
is a large leeway to be made up, and some little time must 
elapse before the increase in the output of coal is felt. 


Tur Corporation of Sheffield, having declared that it 
did not accept responsibility for certain statements made 
by Mr. Fedden, with regard to the development of elerc- 
trical power undertaking, the Incorporated Municipal 
Electrical Association has withdrawn the resolution of 
October 22nd, in which it charged the Ministry of Muni- 
tions with lack of. uniformity of treatment in granting 
permits for power stations and plant extensions. 


SPEAKING at the prize distribution of the Northampton 
Polytechnic Institute on Saturday last the Principal 
said it may now be placed on record that during its exist - 
ence this workshop has produced 14,720 high precision 
gauges, many of them accurate to the two ten-thousandths 
of an inch, and 43,511 gun parts for Woolwich Arsenal, a 
record which is believed to be in excess of the record of any 
similar educational workshop in the Metropolis. 


Tue Gas Traction Committee has arranged a Gas 
Traction Section in connection with the forthcoming 
British Scientific Products Exhibition to be held at Man- 
chester, from December 27th until the middle of January. 
The Executive Committee of the Automobile Association 
has therefore decided, by the special desire of the Gas 
Traction Committee, to postpone the closing date for 
receiving entries for the Association's £1000 Competition 
for the best method of using cowl gas as a motor car 
propellant, until January 31st, 1919. 

WF learn that the Agricultural Machinery Committee 
of the Society of Motor Manufacturers and Traders, 
Limited, recently recommended that, in view of the 
altered position, a trial of tractors about the end of Sep- 
tember next would be desirable. Replies from manufac- 
turers and importers alike give evidence of support, and 
also contain a number of suggestions which, emanating 
as they do from enginecrs who havs practical experience 
of agriculture, and in some cases are themselves also 
practical farmers, will be of the utmost value.’ 


THE attention of employers and workpeople is drawn 
to the activities of the Local Advisory Committee, recently 
3et up by the Minister of Labour in connection with the 
City of London Employment Exchange, 9, New Bridge- 
street, E.C. 4. In addition to assisting the Exchange 
in its extensive work of supplying suitable men and women 
for clerical and professional occupations in the City, the 
primary functions of the Committee relate to the empley- 
ment of men now being discharged from H.M. Forces 
(including questions as to the wages which ought to be 
paid to disabled men), and also to the arrangements for 
dealing with reconstruction problems from the labour 
point of view. 

ALTHOUGH commonly regarded as an inland city, 
Gloucester is a port of some importance, possessing a dock 
system with a water area of about 12} acres and being in 
communication with the Bristol Channel by way of the 
Gloucester and Berkeley Ship Canal. It is on the left- 
hand bank of this waterway that a concrete shipbuilding 
yard was completed in the early part of the present year 
by the Gloucester Ferro-Concrete Shipbuilding Co., Ltd., 
one of the various undertakings in the United Kingdom 
working on the Mouchel-Hennebique system of construc- 
tion. Excellent progress has been made on the building of 
the first four vessels laid down, and one of them, a 1000- 
ton sea-going barge named the Creterock, was launched— 
broadside— without a hitch of any kind on November 23rd. 


Hottow reinforced-concrete caissons of trapezoidal 
section are being used for the south breakwater now under 
construction at Racine, Wis., U.S.A., says Engineering 
News Record. They are launched on inclined ways, 
and after being floated into position are sunk upon a pre- 
pared bed of broken stone. Upon them is a super- 
structure of monolithic concrete. Similar caissons, but 
of rectangular section—with vertical sides—have been 
used for the north breakwater at Racine and also at 
Milwaukee, Sheboygan, Manitowoc and Algoma, all 
ports on the west shore of Lake Michigan. The trape- 
zoidal caissons for the work at Racine were adopted 
primarily to secure greater economy in construction and 
increased stability. The principal saving is due to the 
reduced section of superstructure, as compared with that 
of the rectangular section formerly used, the total reduc- 
tion in cost amounting to 25 dols. or more per linear foot 
of breakwater. 

In an article on ‘‘ Continuous Span Bridges and Struc- 
tural Efficiency ” in Engineering News Record, the writer 
states that much has been made of pier settlement as 
a danger to permanent serviceability of a continuous 
bridge. Past writings of many kinds appeared to set up 
such, anticipated settlement as a conclusive argument 
against the practical use of continuity. But as settle- 
ment even in serious cases is small—harmless, in view of 
the range of motion which the flexibility of a long span 
allows—probably this argument was never intended to 
be taken at face value. It seems to have been the out- 
ward evidence of a general doubt concerning the proper 
stress action of elastically continuous structures. Fngi- 
neers did not feel certain that. the shop and the erector 
would produce a bridge identical in strain-and-stress 
behaviour with that represented on the design sheet and in 
the computations. To-day this uncertainty no longer exists 
We’now know that the adjustment operation is mechani- 
cally simple. We also have learned that the required 
end reactions can be attained with great precision. 
Finally, we are told that observed and computed deflections 
checked very closely; and this is perhaps the most 
important fact of the three, as it proves definitely that our 
theory of continuous structures is adequate. 
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Civil Aerial Transport. 


Tue Committee appointed in May, 1917, to inquire 
into the development of aviation after the war for 
civil and commercial purposes, included among its 
members not only various Government officials, but 
several well-known scientists, aircraft manufacturers, 
air pilots, and others. who have helped to promote 
aeronautics in the past,and who undoubtedly have its 
future thoroughly at heart. It may therefore safely 
be assumed that the Committee has not made less 
than the best of the case before it, and that while its 
findings are unbiassed, it has not sought to give undue 
prominence to the more doubtful and difficult features 
of its subject. Yet, when we strip its report, issued 
this week to the general public, of various lengthy 
sections dealing with legal and similar matters, and 
come to those portions devoted to the purely technical 
aspects of civil aviation, we are greatly impressed by 
the cautious, non-committal attitude adopted, and 
the general absence of enthusiasm. In striking 
contrast to some views which the public has recently 
heard expressed, is the Committee’s failure, inten- 
tional or otherwise, to advance any highly optimistic 
opinions regarding the immediate future of commercial 
aeronautics. It is perhaps something to be grateful 


~ | for that the Committee has not added its voice to that 


of those who can"see nothing but a roseate future 
before aeronautics. A counter-draught, compounded 
of a little pessimism, such as is to be found between 
the lines of the Committee’s report, is, in our opinion, 
very desirable just at present. 

It will no doubt astonish some people to learn that 
there can be any doubt at all as to the future of 
aeronautics. Aviation has developed to such an 
astounding degree during the war, and has occupied 
such a prominent place in the public eye during the 
past four years or so, that it seems at first sight 
absurd to suggest that its career is not definitely 
assured for peaceful purposes. Yet in our view such 
is the case, and from the tone of the Committee’s 
report we are encouraged to believe that at least 
some of its members share our opinions on this point. 
The aeronautical developments of the past four years 
have been inspired almost entirely by the war. It is 
extremely difficult to form just at present any con- 
ception of aeronautics other than military aero- 
nautics, for the whole trend of the course of develop- 
ments has been warped in one particular direction, and 


1 {all our data for forming estimates are derived from 


war-time performances on war-time machines. The 
Committee has recognised this fact, and has wisely 
refrained from advancing any independent estimate 
as to the cost of peace-time commercial flying. Ina 
military aeroplane the running costs, and especially 
the consumption of fuel, are of quite secondary 
importance. The object is solely to attain to a certain 
performance. In an aeroplane designed to take part 
in a money-making commercial service questions of 
finance predominate. The object is to attain the 
best possible performance for the lowest possible 
cost. Obviously the data derived from the one class 
of machine are entirely inapplicable to the other 
class. In addition to running costs, we have also to 
reckon with the expenditure required for the purchase 
of machines. Here again war-time data are next to 
useless to us. The military aeroplane of the past few 
years has been produced under quite exceptional 
industrial conditions. The supply and price of raw 
materials have been strictly controlled by the Govern- 
ment, and the machines have been turned out in 
vastly larger quantities than are likely to be required 
now that the war is over. In the Committee’s report 


it is stated that, taking approximate war prices, the 
prime cost of a high-speed aeroplane works out at 
upwards of 40s. per Ib. of commercial load, and that 
of a low speed machine at upwards of 30s. These 
figures are extremely interesting, but it would be 
entirely unwise—and the Committee does not attempt 





it—to use them as a basis for estimating any item in 
the total cost of a commercial aeroplane service. Apart 
from this inability to supply any definite information 
on the vital finance of such a service, the Committee’s 
report must prove disappointing to many by reason 
of the fact that it reveals but a smallfprospect of 
utility for the commercial aeroplane. It may be said, 

indeed, to contemplate only two civil uses of flight, 

one being for the carriage of letters and the other 
being one in which the aeroplane would serve as 
something like a glorified taxi-cab. Both these uses 
are of quite minor importance. The Committee is 
not at all hopeful of the establishment just at present 
of regular aeroplane services between important 
towns. It believes that such passenger flights as may 
be undertaken in the immediate future will be of the 
nature of private-hire journeys. As regards the 
postal aeroplane, the case made out by a member of 
the Committee, whose original optimism, we notice, 
was cut down to a tenth on the expert advice of the 
member of the Committee representing the General 
Post-office, is, in our opinion, remarkable for the 
poorness of the prospects revealed. When the time 
spent in alighting and getting off is considered, when 
it is remembered that the aerodromes must be situated 
some distance outside the cities served, when we 
recollect that the sorting of the letters will have to be 
performed before and not during the journey, it must 
be confessed that the increased speed of carriage— 
the only advantage attaching to an aeroplane postal 
service—has to be considerably discounted. Indeed, 
from the estimates given in the report it appears that 
any saving of time accruing from the adoption of 
such a service will not be worth noticing under 
practical working conditions, unless the points served 
are more than 250 miles apart. At present a letter 
posted in London to-night will reach Glasgow to 

morrow morning, and a reply could be back in London 
by the morning of the day after, or, say, within forty 
hours of the posting of the original letter in London. 
According to the estimate made in the report a letter 
by the proposed aerial mail could be posted in London 
at 11.30 a.m. to-day and would reach Glasgow at 
half past three in the afternoon. Discounting the 
possibility of a night service, the reply would be posted 
at Glasgow at 11.30 a.m. the following morning, and 
would reach London at 3.40 p.m. It might or might 
not be delivered in time for business action on the 
same night, but granting that it would be received by 
the addressee at 5.30 p.m., it is clear"that the aero- 
plane service would save a matter only of ten hours 
on the double transaction. Of coursé, the -greater 
the distance covered by the service the greater would 
be the time saved. But the greater the distance the 
greater would be the cost of establishing and main- 
taining aservice. The London to Glasgow service, it is 
thought, might deal with 100 Ib. of mails per trip. 
At a shilling a letter, and allowing eight letters to the 
pound, the gross income per trip would amount to 
forty pounds, or, say, 2s. at the most per mile. This 
figure appears to us to be totally inadequate for a 
commercial undertaking. On the question of the 
carriage of goods the report says next to nothing. 
If passengers and letters present a poor case, is it to 
be wondered that the carriage of goods does not prove 
an attractive subject for discussion ? 

The report, taken as a whole,amply confirms the 
views we have already expressed with regard to the 
so-called commercial aeroplane, views for which we 
have been taken to task in certain quarters. Enthu- 
siasm can do wonders, but it cannot convert an adverse 
balance into a flourishing financial proposition. And 
finance is the only basis on which we are entitled to 
judge the soundness or otherwise of a commercial 
undertaking. Natural conditions, we submit, are as 
much against the commercial aeroplane as against the 
commercial submarine. Both are primarily instru- 
ments of warfare, and while it is readily conceivable 
that, under certain exceptional conditions, both 
might find appropriate, useful and profitable employ- 
ment for peaceful purposes, there can be but little 
doubt that neither will, in the immediate future, 
acquire a commercial importance in the least com- 
parable with that possessed by it in war time. 


Nationalised Railways. 


British railways give the best service in the 
world. American authorities, whilst claiming, with 
justice, that they hold the record for tonnage, ton- 
miles and rates per mile, admit that our roads serve 
the public better than do theirs. The standard 
of this service was years ago set by competition. 
Competition on the railway, so we are told, is dead. 
Yet the standard remains. In 1911 Mr. Russell 
Rea’s departmental committee on Railway Agree- 
ments and Amalgamations recognised that competi- 
tion between railway companies was being replaced 
by agreements and co-operation, but so little ill- 
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effect bad these understandings on the service of 
the companies that the committee recommended 
that the companies should be encouraged towards 
further amalgamation. This was mm 1911, but by 
the time war broke out three years later little, if 
anything, had been done. The possible explanation 
for this inaction is that in August, 1911, there came 
the railway strike, which was followed by an under- 
taking by Mr. Lloyd George to give the railway com- 
panies some relief. The consequent Bill would have 
brought some relief to the companies, but it was so 
strongly opposed that it had to be withdrawn. 


The opposition created to this Bill, even among 
the Government’s own supporters, evidently dis- 
couraged the companies from seeking powers for 
further amalgamations. In co-operation and in the 
adoption of uniform action as to relations with 
traders much was, however, done, and subsequent 
yeats saw a considerable improvement in the ratio 
between receipts and expenditure, even although 
labour and material were dearer, and railway rates 
stationary—the 4 per cent. increase to meet the ad- 
vances in labour was effective only from July, 1915, 
and its application was far from general. These 
better operating results were not obtained by any 
encroachment on the traders’ rights, any withdrawal 
of travelling facilities,or of any serious curtailment 
of the services the companies freely rendered, and 
yet the companies, whilst still doing well for the 
public, were improving their own position. What 
would have happened but for the war we cannot say. 
It is, however, on the companies’ records, safe to 
conjecture. that had conditions remained normal— 
trade good, and the demands of labour reasonably 
proportionate to the business done—the value of 
railway property would have improved and _ this 
without any disadvantage to the State. Paradoxical 
though the situation may be, it is the fact that it is 
the. successful road that gives the best service. Com- 
petition set the pace, and despite competition being 
dead and replaced by co-operation and unity of 
action, the pace is kept up because the companies, 
by the economies co-operation and unity have brought, 
can afford still to give good service. The war has, 
however, upset all plans, but out of the destruction 
wrought there has sprung a deeper desire and deter- 
mination for closer union and mutual operation. 
The result may be seen in the splendid work of the 
last four years; a work, though, that has brought 
consequences the end of which it is difficult to see 
and the solution of which may seriously handicap 
the trade of the country in the coming critical times. 
Some of these consequences have resulted from the 
fact that the companies are not allowed to adjust 
their income to their expenditure. War wages are 
now costing £60,000,000, to which has to be added 
the extra cost of the eight-hour day to come into 
force on February Ist next—estimated by us at 
£25,000,000 a year—and the higher price of material 
and Jabour for upkeep. In view of these increasing 
expenses, the fact that the trader demands addi- 
tional facilities for post-war business and that 
shareholders, officials and the staff want to know 
what the future of railways is to be, we asked in 
our issue of November 29th for a railway policy. 
We have had our answer. Mr. Churchill, speaking 
at Dundee on the 4th instant, said that the Govern- 
ment had made up its mind that the policy as to 
railways was to be one of nationalisation. We do 
not know how far Mr. Churchill was authorised, if 
at all, to make such a statement, and for the moment 
it should be received with reserve. True, Mr. Lloyd 
George said on November 16th that the whole policy 
of transportation was to be directly inspired and 
controlled by the State. At two meetings since he 
has mentioned the subject of transportation in his 
speeches, and it is also referred to in his manifesto, but 
on no occasion has he indicated the direction or extent 
of the proposals that are in his mind. A point that 
adds to the confusion is that Mr. Barnes, speaking 
in Glasgow on September 7th, said that the Govern- 
ment had been too busy winning the war to think 
about the future of railways. It may, of course, 
be that the subject has since been discussed and 
decided upon or discussed and left open. We re- 
cognise, however, that the Government policy is 
likely to be nationalisation, and nationalisation, we are 
satisfied, would not be for the benefit of the people. 
The financial condition of the companies is very bad, 
almost hopeless. Rates cannot be raised and possible 
economies may not realise sufficient to meet the 
increased expenditure. But is there not an inter- 
mediate course? Let the railways have such aid 


from the State as they need, on lines we suggested 
a year ago and repeated in our article of the 29th 
ultimo, in which we asked for a railway policy. 
Railways deserve well at the hand of the State for 
the excellent work done during the war, and it will 





be a genuine misfortune for them and for the country 
if they are not given an opportunity to benefit by 
the closer co-operation and greater unity of effort 
that the necessities of the war have brought upon 
them. 

We are prepared to see great changes in railway 
policy. Were the companies given State aid as 
we propose, or if by some other arrangement they 
could pass back to company management, there 
would, of necessity, be amalgamations, common-user 
of lines and stations, reduced services between 
common points, &c., and thus the public service would 
not be so good as it was. But onthe other hand, were 
the State to own the railways inefficiency and indiffer- 
ence would certainly creep in. This effect has already 
been seen in the United States, where the Director- 
General- had to-make an-appeal to the staff not to 
allow the change from company-management to 
Government control to interfere with its relations 
with the public. German railways, it is true, were 
well managed—because of the autocratic rule of 
the officials over the men and of the administration 
over the officials—but the benefits of State control 
ended at the good management. Traders got no 
sympathy and the public no benefits: each got their 
due and no more. And so it would be here were 
our railways to pass to the State. Only by mutual 
consideration for each otber and mutual forbearance 
can the railways serve the public well. Destroy 
these qualifications and the railways become in- 
different: and when indifferent, they fail in their 
duty. 








LITERATURE. 





Coal and its Scientific Uses. By Professor WILLIAM 
A. Bong, F.R.S. London: Longmans, Green and 
Co. Price 21s. net. 

ProrFEssoR Bonr’s book is one of a series of mono- 
graphs on industrial chemistry which are being 
published under the editorship of Sir Edward Thorpe. 
The series is ultimately to include some thirty 
volumes, of which, up to the present, only eight have 
made their appearance. The attempt which Sir 
Edward Thorpe is making to provide those engaged 
in technological processes with a reference library 
embracing all the more important branches of chemical 
industry is praiseworthy to the extreme, particularly 
at a time such as the present, when an author is faced 
with the probability that the greater part of his 
material will be out of date six months after it is 
written. In normal times the writer of technical 
books stands to gain, or lose, a good deal in the way 
of reputation. By assuming the réle of author, he 
directly exposes himself to criticism ; and, influenced 
by this knowledge, he contrives to take particular 
pains to instruct his readers and to avoid anything 
in the way of the inaccurate. In the unparalleled 
strain of the present, however, it is unthinkable that 
the precision and care which would ordinarily be 
bestowed are possible, and due allowance for this 
fact must be made by the reader. The wonder is 
that anybody can find time to read text-books to-day, 
still more to write them. 

So far as the fuel question is concerned, it will be 
conceded at the outset that no one is better qualified 
to deal with so pressing a problem as is Professor Bone. 
He has been associated with the matter throughout 
practically the whole of an exceptionally brilliant 
academical career, and if in places his latest effort falls 
somewhat short of expectations, it is at least possible to 
conclude that in this book we have the nucleus of 
what may, in succeeding editions, become an 
indispensable vade mecum for all industrialists who 
have their own interests at heart. Truly, in its 
present appearance the book is too full of historical 
allusions, and profuse but well-executed summaries 
of scientific investigation. So far as the suggestive 
is concerned, the author has fallen short of the 
demand, and in dealing with individual industries 
he exhibits a certain lack of knowledge as to the 
developments which have occurred during these last 
four years of purgation. 

During one of his well-known lectures, Professor 
Bone once described coal as “ a gift of Nature which, 
regardless of the interests of future generations, we 
squander for the most part in all sorts of foul and 
wasteful ways.” Taking this aphorism as his theme, 
he endeavours to point out in what manner prodigality 
may be avoided, and discusses the means now in use 
for consuming coal,so that the maximum. proportion 
of. its potential energy may be usefully recovered. 
If the reader could have his way he would ask no more 
than that the whole five hundred pages should 
continue in this strain: but, as it is, a good deal of 
valuable space is absorbed by the recapitulation of 
research, which is largely of interest to those whose 
activities are spent in academic rather than industrial 
spheres. On the other hand, it may be argued that 
the omissions of the practical man in the past were 
largely due to his inability to view his problems from 
a scientific standpoint, and there is a good deal to be 
said for the attempts which the theorist is making to 





educate his colleague in industry up to the finer 
considerations. 

An instructive view of the coal situation may be 
obtained by bearing in mind the fact that from 1903 
to 1913 the world’s demand for coal increased by no 
less than 56 per cent., and the effect on our ownsupplies 
of such a rate of increase may be gathered from the 
statement that of the known coal reserves of the world, 
less than 24 per cent. are located in Great Britain. 
The total annual output in this country amounted, 
just prior to the war, to about 260 million tons per 
annum, and as an illustration of the waste which has 
occurred, it may be pointed out that of this total 
only some 30 million tons were treated for the recovery 
of by-products. At the same time, it is necessary to 
remember that a large proportion of the coal included 
in the figure for total output is of the less volatile 
nature, and does not lend itself to carbonisation as at 
present conducted. ‘The heavy cost of coal at the 
present moment should in itself be an inducement 
towards the prevention of inefficient utilisation, for it 
would seem that little hope can be held out for any 
considerable reduction in price for some time to come. 
The factors tending to maintain current values are, 
first, the heavy increase in the price of -labour—this 
item in pre-war days accounting for over 60 per cent 
of the total cost—and the regrettable reduction in 
the output per man, which since 1892 has dropped by 
40 tons per annum, or nearly 13 per cent. Transport 
rates have, of course, been responsible for the major 
portion of the increase in cost since 1914; but this 
is an item which, now that war risks are done with, 
should show some very considerable reduction. As 
an instance of its effect, it may be mentioned that just 
prior to the war, ships of 1000 tons capacity placed 
coal in the Thames from the Northern fields for some- 
thing less than 3s. per ton, whereas to-day freight and 
shipping charges alone amount to nearly 20s. per ton. 

Chapters IIT. to IX., inclusive, deal wholly with the 
chemical composition of coal, and the methods of 
examination employed. This is subject matter which 
searcely calls for review, for it is merely a repetition 
of comparatively well-worn statements common to 
the majority of books which deal with the same subject. 
Albeit, it must be admitted that the literature is very 
scattered, so that the summary given will be useful 
to those who may be anxious to obtain 4 bird's-eye 
view of how our knowledge of the subject has been 
added to from time to time. Developments, however, 
are very rapid, thus the reader must be prepared to 
find that the story has been continued still further 
since this portion of the book was written. The 
majority of fuel consumers to-day are particularly 
concerned with the enormous increase which has 
occurred in the incombustible constituents associated 
with coal. For instance, a standard variety, which 
in pre-war times contained 8 per cent. of ash, is now 
found to run to 20 per cent., while some electrical 
undertakings have been obliged to cope with 30 per 
cent. of inert matter. Professor Bone would have 
found many readers under an obligation to him if he 
had dealt with and assailed this imposition in a 
manner such as it justly deserves, but perhaps, like 
most authors, he gives discretion a priority of valour, 
for such points can scarcely be raised without giving 
offence to one or other of the interests concerned. 
As a preventive against such waste, not only of labour 
but of transport space, the American system might be 
strongly commended to the consumer in this country. 
In the United States the practice has now become 
prevalent of fixing a “‘ standard ash content ’’ when a 
contract for the supply of coal is made. The seller 
is then entitled to receive a premium of 1 per cent. 
per ton for each whole per cent. that the average ash 
in the consignment supplied is less than the stipulated 
standard percentage. An increase of 2 per cent. in 
the ash content over the standard figure is allowed 
without altering the contract price, but any excess 
beyond this 2 per cent. margin involves a deduction 
from the contract price amounting in general to 
ld. per ton for each 1 per cent. by which the ash 
content exceeds the penalty limit. Another method 
is that of purchasing on a standard of calorific power, 
with a pro rata reduction in payment when thé 
ascertained calorific value falls below the agreed 
standard. 

So far as economy in the use of coal for steam raising 
is concerned, there can be no question that there has 
been failure among the majority of consumers to 
appreciate the fact that combustion of the kind is, 
in general, a highly complex transaction, usually 
involving many stages. Faulty furnace design, usually 
accompanied by incomplete combustion of the volatile 
products in particular, has been far too common in 
the past, although it is encouraging to find that the 
modern mechanical stoking plant is capable of 
providing comparatively scientific combustion. There 
seems, according to the author, to be a consensus of 
opinion among competent judges that, from the poitit 
of view of heat economy, the advantages of mechanical . 
stoking over hand-firing are greater the lower the 
grade of the fuel employed. Indeed, mechanical 
stoking tends to diminish the natural difference 
between a low grade and a high grade fuél in a degree 
which increases with the extent of such difference. 
This being the case, it is to be regretted that he could 
find no room for a consideration of the modern 
apparatus for consuming coke and coke-breeze, for 
the fuel interests of the country are the better served 
the more these by-products are substituted for coal, 
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and no book on the subject can be said to be complete 
which evades reference to the remarkable results 
which have been published with regard to the use of 
coke as a steam-raising fuel in the Metropolis. Again, 
amongst the descriptions of boiler-firing apparatus 
yiven, one misses the impelled draught arrangement 
introduced with such good effect by the London Coke 
Committee. 

Next to the waste of the valuable by-products of 
coal the most serious evil attendant upon the use of 
raw bituminous coal as a fuel is the pollution of the 
atmosphere with the smoke which daily issues from 
our factories and domestic chimneys. The author 
very rightly devotes a chapter to this problem, and 
the opinions he gives as to the possible abolition of 
smoke are worth studying. In his view, the hope of 
finally ridding ourselves of the evil lies mainly in 
three directions, all of which are either now quite 
practicable, or will shortly become so. The first is a 
wider extension of the use of gaseous fuels for heating 
purposes. The second is a much wider adoption of 
electricity as a motive power. The third lies in the 
direction of making and delivering some form of semi- 
carbonised coal for use as a domestic fuel at a price 
which will not exceed that of raw coal. The last- 
named is, of course, a problem which is exercising the 
minds of official investigators, whose plant at East 
Greenwich should soon be in a position for the 
commencement of experiments. 

Those who employ coal gas or the lower grade gases 
for industrial purposes will find Chapter XIV., which 
deals with the gaseous fuels derived-from coal, one of 
the most valuable in the book, in spite of the fact that 
it suffers from brevity. As is well known, there exists 
at the present moment some considerable divergency 
of opinion as to the most desirable constituency of 
town’s gas, and whereas calorific power is accepted by 
the majority as a true criterion of quality, it has yet 
to be shown whether the physical properties, such as 
flame temperature, are not at least of similar 
importance. Professor Bone—and with him many 
will agree—frankly states that in the past there has 
been too great a tendency to regard calorific power by 
itself as the paramount consideration, to the exclusion 
of such important factors as density, the range of 
explosibility, flame temperature and combustion 
intensity, and the radiative power of the flame 
produced. The last-named property is of particular 
moment, if only for the fact that few consumers 
understand that of the total energy developed during 
the combustion of gas a certain proportion is directly 
radiated away, and consequently does not appear as 
sensible heat of the products, and, therefore, in the 
determination of flame temperature. Flame tem- 
perature tests do not, accordingly, indicate the total 
energy available in useful form. The extent of 
radiation is primarily a matter of chemical composi- 
tion, and research has shown that whereas a hydrogen 
flame radiates 3 per cent. of its total heat of combus- 
tion, a carbon monoxide flame radiates 2.5 times as 
much. Herein lies the solution of the fact that workers 
with the open-hearthed steel furnace always prefer 
a producer gas with a high carbon monoxide content, 
and, therefore, a high radiative power, for the more 
effective the radiation the greater the capacity of the 
furnace. In confirmation of this fact, it may be 
recalled that at the recent meeting of the Iron and 
Steel Institute,* Mr. Cosmo Johns pointed out that 
not only is carbon monoxide to be preferred for this 
reason, but it is less detrimental to the walls of the 
furnace. The composition of gases which had given 
him the most favourable results was as follows :— 


Per cent. 
Carbon dioxide .. 3.5 
Carbon monoxide Cee: ae 29.9 
Hydrogen ars ten: 1. Sas 10.5 


Other persons, who hold that calorific value is the 
only factor which matters, but who have probably 
never studied furnace conditions at close quarters, 
have argued that the effect of composition is an 
illusion. The point illustrates how the results of 
scientific investigation can be applied to the elucida- 
tion of important practical problems, which would 
otherwise remain in an empirical state. 

The latter half of Professor Bone’s book is given up 
to a study of the carbonisation industries and the 
apparatus employed for the gasification of coal and 
coke. It must be said at once that the author’s 
treatment of the practical side of the question leaves 
the impression that he has exceeded the boundaries of 
his own particular province, and it is almost a matter 
for regret that he should have turned his hand to work 
which can only be dealt with adequately by those who 
are on the spot. A volume in itself could be written 
upon the practical aspects of each of the processes 
with which the author deals in so attenuated a manner, 
and although he provides a bibliography for those 
anxious to pursue the matter further, it is to be 
noticed that the latest works of reference are often 
not alluded to. It cannot be too strongly urged that 
if text-books are to be written and published in the 
present time of stress there is no room for the discussion 
of purely historical incidents. The author’s treat- 
ment, for instance, of the gas industry is condensed 
into some thirty pages, a large proportion of which is 
absorbed by details of the methods employed in the 
nineteenth century. The modern gas engineer will 
recoil at the ideas of his methods which are set out 


* Tue Enainesr, September 27th, 1918, page 259. 
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here, and the immense strides which he has made 
during the past four years in the direction of. 
‘‘ steaming ’’ the coal charge, and in the recovery of 
by-products essential for war purposes should at 
least be given the mention they deserve. Moreover, 
if diagrams illustrative of the apparatus employed are 
to be borrowed, they should not be taken from 
publications which may be even only a few years old 
The table given on page 298 pretends to show “ the 
cost of supplying a modern community with gas.” 
So far as the object which it sets out to fulfil is con- 
cerned, it may be said that in comparison with 
modern costs, it is inaccurate in one of its items alone 
to an extent exceeding 110 per cent. The treatment 
of water gas manufacture is, again, too brief to be of 
any service, while it may be mentioned that the two 
diagrams and one plate of the “ K*and A” plant 
illustrate the old model which the patentees have now 
superseded with a very much more effective double 
generator inserted within a single shell. In our 
present stage of enlightenment it is, perhaps, a little 
trying to meet with a repetition of that time-honoured 
story in connection with the so-called prejudice 
against the distribution of carbon monoxide, owing 
to its toxic properties, particularly in view of the 
author’s earlier remarks as to its utility as a fuel, 
owing to the exceptional radiative power of the flame. 

In conclusion, it may be worth while recording that 
the value of a work of reference of this kind depends 
largely upon its index. Unfortunately, in this case 
the index is inadequate to the point of being worthless. 








NAVAL NOTES. 


The Leonardo da Vinci. 


NEWSPAPER accounts of the Allied Fleet now at 
Constantinople mention the Italian battleship Leonardo 
da Vinci as being present. This, however, is a mistake, 
for the vessel in question is still in process of being salved 
at Taranato, whefe she foundered in August, 1916, after 
an internal explosion caused by incendiarism. The task 
of raising this 22,000-ton ship is rendered extremely 
difficult by the severity of the damage she sustained, and 
it is estimated that at least another year must elapse 
before she is again fit for sea. The vessel reported at 
Constantinople is probably a sister ship, either the Cavour 
or the Cesare. Another reputed victim of the sabotage 
conspiracy instigated by Austro-German agents in Italy 
was the light cruiser Quarto, which, according to the 
Taschenbuch der Kriegsflotten, was “‘ destroyed” by fire 
and explosion at Naples in October, 1916. We learn, 
however, that the Quarto is now in full commission and on 
active service, so that the damage she suffered cannot have 
been as serious as the German report suggests. 


Passing of the Pre-Dreadnought. 


Since the beginning of the war a large number of 
pre-Dreadnought ships have been withdrawn from active 
service, the clearance of such vessels being especially 
drastic in Germany. According to Captain Persius, no less 
than twenty-one battleships were either broken up or 
stripped of their fittings to provide material for the con- 
struction of submarines, and many cruisers shared their 
fate. In fact, it does not appear that any of the warships 
launched prior to 1907 are still in commission. With the 
surrender of the ships now at Scapa Flow the German fleet 
has therefore been reduced to eight battleships—of the 
early ‘‘ Dreadnought” type—and a mere handful of 
cruisers and destroyers. The British Navy also appears 
to have discarded the majority of its older material, for 
the only pre-Dreadnought battleships known to be in full 
commission when the armistice was signed were the “‘ King 
Edwards,” the Agamemnon, and Lord Nelson, and even 
these ships, which a few years ago were considered to be 
exceptionally powerful, possess no great fighting value 
under modern tactical conditions. But although denied 
the honour of inclusion in the Grand Fleet, many of our 
old pre-Dreadnoughts performed most valuable work 
during the struggle. The Jupiter, for instance, had a 
useful and adventurous career at Archangel as an ice- 
breaker, and other units of the *‘ Majestic’? class were 
employed as transports, their guns being transferred to 
monitors, &c. In the earlier stages of the war old battle- 
ships were detailed as escorts to troop convoys. Others 
played a modest but indispensable part in our oversea 
operations, notably in East Africa, the Pacific, and the 
Red Sea. The future of such vessels of this type as have 
survived the war is somewhat uncertain. - On the one 
hand, they will be relatively useless as ships of the line, 
and in this capacity scarcely worth the cost of care and 
maintenance parties ; on the other hand, the campaign at 
sea has demonstrated their value in subsidiary operations, 
and we have frequently had cause to congratulate our- 
selves that so many of them escaped the “ scrapping ” 
policy which was instituted some twelve years since. On 
the whole, the Admiralty may deem these ships worth 
their upkeep for a few more years. 


Construction in the United States. 


THE cessation of hostilities found American ship- 
yards engaged on a huge programme of naval construction, 
in the execution of which destroyers and submarine 
chasers were taking precedence over all other work. 
From statements made by Secretary Daniels, it appears 
that, when all the boats at present building are delivered, 
the United States Navy will possess at least three hundred 
destroyers of modern type, including, of course, the best of 
those built and building before war was declared. The last 
“pre-war”? type—Caldwell, Connor, &c.—launched in 
1916-17, was of the following dimensions : Length, 310ft.; 
beam, 3lft.; draught, 8ft.; diaplacement, 1125 tons. The 


designed speed was 30 knots, and the armament included 





four din. Q.F., two l-pdr. A.-A. guns, and twelve 2lin. 
torpedo tubes. These dimensions and other details have 


been generally retained in the destroyers built during the 
war, except that the speed has been increased to 35 knots. 
Some’ of the latest boats are stated to have attained a 
velocity of 39 knots on their trials. A new development 
is seen in the “ flush-decked” boats which constitute a 
large percentage of the total, and have become very 
popular by reason of their superior weatherliness. Of 
larger vessels the following are now under construction :— 


Battleships. 

Where Main Displace 

building. battery. Speed. ment. 

(knots) (toms) 

New Mexico New York 12 14in. 21 32, 
Mississippi Newport News 12 l4in. 21 32,000 
Idaho Camden, N.J. 12 I4in. 21 32,000 
Tennessee New York 12 14in. 21 32,300 
California Mare Island 12 14in. 21 32,300 
Colorado Camden, N.J. 8 16in. 21 32,600 
Maryland Newport News’ §8 I6in. 21 32,600 
Washington Camden, N.J. 8 16in. 21 32,600 
West Virginia Newport News 8 l6in. 21 32,600 
Battle Cruisers. 
Constitution Newport News 10 l4in. 35 34,800 
Constellation Newport News 10 l4in. 35 34,800 
Saratoga Camden, N.J. 10 14in. 35 34,800 
Lexington Fore River 10 14in. 35 34,800 
Ranger Philadelphia 10 14in. 35 34,800 
Light Cruisers. 

No. 4 Seattle 8 6in. 35 7,100 
No. 5 Seattle 8 6in. 35 7,100 
No. 6 Cramp’s 8 6in. 35 7,100 
No. 7 Cramp’s 8 Gin. 35 7,100 
No. 8 Union Ironworks 8 6in. 35 7,100 
No. 9 Union Ironworks 8 6in. 35 7,100 


Battleships and Cruisers. 


It is now permissible to state thai the battleship 
New Mexico, included in the above list, was recently com- 
pleted. Her machinery installation, consisting of the 
Melville-Macalpine: electric drive system, acted perfectly 
on trial, and gave every satisfaction. The Idaho and 
Mississippi are in an advanced state of completion, but 
progress on the other vessels was delayed in order to 
accelerate the output of destroyers. The signing of the 
armistice will enable the various yards not only to resume 
work on the battleships and cruisers already on the stocks, 
but to lay down the other vessels of these types which 
were included in the three-year programme authorised in 
1916. Slips are being prepared at the New York Navy 
Yard for the laying down of two 40,000-ton battleships, 
each of which is to be armed with twelve 16in. guns. It 
is just possible that later ships of this class will receive an 
armament of eight 18in. weapons, the first models of 
which are known to have been manufactured and tested 
with satisfactory results. Furthermore, there is some 
reason to anticipate a modification in the design of the 
light cruisers, to enable them to carry a heavier battery. 


A New French Cruiser. 


Reports from Paris indicate that the Lamotte- 
Piquet, the nameship of a new class of light cruisers, is 
either completed or approaching completion. It is nearly 
twenty years since France launched a vessel of this type, 
preference having been given to large and expensive 
armoured cruisers, which have proved very wasteful to 
run, and much too slow to be of value as scouts. The 
Lamotte-Piquet is a distinctive design, and appears to 
possess several points of advantage over her foreign con- 
temporaries. She is 453ft. in length, 45}ft. in beam, 
draws 16}ft., and displaces either 4100 or 4500 tons. She 
is fitted with Parsons turbines, driving four shafts, and has 
twelve Du Temple-Guyot boilers, of which eight are oil- 
fired. The turbines are expected to develop 42,000 horse- 
power, giving a speed of 32 knots. The armament com- 
prises eight 5.5in. Q.F. gnns of a new model, 55 calibres in 
length, using an 81 lb. projectile, and so disposed as to 
give a broadside of six and an end-on fire of four guns, all 
of which have excellent arcs of fire. Unusually good 
protection to the gun crews is afforded by 6in. shields, 
while four of the weapons are mounted in broadside case- 
mates of the same thickness. The hull for two-thirds of 
its length is protected by a 2in. belt, associated with a 
Zin. deck. The Lamotte-Piquet was built at Toulon, and 
her two sisters at private yards. They are officially 
styled ‘* conveyeurs d’escadrilles.”’ 








ELECTRICALLY-DRIVEN 38-IN. REVERSING 
COGGING MILL. 


Or recent years there has been a marked increase in the 
use, by steel makers of this country, of electricity for 
driving rolling mills. Though they were slow to realise 
the advantages which, under favourable conditions, 
accompany the use of this form of energy, and in this 
respect were considerably ‘behind continental steel 
makers, yet, when once electric driving was introduced, 
its advance was comparatively rapid. As will be observed 
from the table on page 515, for which we are indebted 
to the British Westinghouse Company, and which is 
believed to be accurate up till September last, it had at 
that date been adopted by some sixteen leading manu- 
facturing firms. 

By the courtesy of the same firm we are now enabled to 
illustrate herewith and on page 510 the electrical equipment 
of a 38in. cogging mill which has been recently installed 
in the Cleveland district, and which is designed to roll 
three-ton steel ingots 18in. by 22in. to 4in. by 4in. billets 
with an output of 60 tons per hour. 

The electrical equipment of the plant consists of the 
following machines :—(a) The mill motor, which is of 
4800 horse-power r.m.s. rating, but is capable of giving 
13,700 horse-power as a peak load, the designed speed 
being from 0 to 50/100 revolutions per minute in either 
direction. The motor has forced ventilation, the air 
being filtered ; (5) three generators, each of 1500 kilowatts 
capacity ; (c) an induction motor of 2700 brake horse- 
power, the synchronous speed of which is 600 revolutions 
per minute. The supply current is 3-phase, 60-period, at 
2400 volts. The fly-wheel of this motor weighs 30 tons, 
and its peripheral speed is 22,500ft. per minute. (d) Sepa- 
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rate machines for exciting the motor, the generators, and 
the main exciters. 

The mill motor is a double armature machine, and for 
its forced ventilation dry air filters and blowers in dupli- 
cate are provided. Fig. 1 shows the method of winding 
the commutating poles and compensating winding of the 
stator. The generator magnet winding is similar to that 
of the mill motor. It is, of course. highly important that 





per minute in either direction. These quick reversals 
are obtained by forcing the generator field for a limited 
time during every acceleration period, that is to say, the 
voltage impressed on the fields for that time is very much 
greater than normal. The initially high impressed voltage 
is brought back to normal by means of a relay which is 
connected across the main armature connections, and 
which operates when the voltage in those leads has risen 





Fig. 1—STATOR OF MILL 


the insulation of the conductors and the mechanical 
construction generally of reversing mill motors should be 


MOTOR 


to a predetermined value. At that moment the relay 
re-inserts a resistance in the field of the main generator 


of the most reliable nature, and that the design should be | exciter, and consequently the forcing ceases. By these 


carefully thought out in order that the severe conditions 
under which a rolling mill has to work may be met with- 
out risk of breakdown. In the particular motor under con- 
sideration all these points have evidently received special 
attention, the shaft, bearings, and general mechanical 
construction being massive, while mica is used both for 


means, the makers point out, almost any required rate of 
acceleration is obtainable through adjustment of the 
initial exciter voltage. 

The schematic diagram of connections—Fig. 2—shows 
the relay and resistance as provided for speeding up the 
acceleration. There are three exciter machines coupled 
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fig. 2—DIAGRAM OF ELECTRICAL CONNECTIONS 


the insulation between coil and coil and between the coils 
and ground. Moreover, the keying of the core to the 


spider is of the most substantial character. 

It is essential that a cogging mill should be able to 
reverse quickly and have a high rate of acceleration. In 
the combination of machines with which we are dealing 
the motor and equipment are designed to be capable of 
giving over 30 reversals per minute up to 32 revolutions 


together on one bed-plate, and driven by an induction 
motor of 150 brake horse-power. The small machine is 
used to excite the fields of the two larger exciters, and it 
will be observed from the diagram that the Ward Leonard 
controller operates in the fields of the exciters and not 
in the main fields. Byithis arrangement the controller 
has only to handle quite a small amount of gem less, we 
understand, than 1/50th of the main field watts. In 





consequence, the size of the controller is much reduced, and 
the ease and accuracy of its operation are largely increased. 
It might be considered that by introducing a secondary 
exciter operating on the main exciter field a certain 
amount of lag would be inevitable. As evidence that any 
sluggishness which may be present is negligible when 
forcing” is used, the makers draw attention to the 
acceleration figures which are given above, viz., over 30 
reversals per minute for the mill. ‘ : 

The fly wheel of the motor generator set is a specially 
annealed steel casting which has been designed to give 
undiminished strength at its centre, where strength is 
particularly required. It will be noted from Fig. 3 that 
the shaft does not pass through the fly-wheel, but that it 
is provided instead with two pace pgp which are 
taken by corresponding recesses formed in the solid forged 
shaft couplings. Thus the metal at the centre of the wheel 
is retained unbroken by bolt-holes or keyways. 

It will be observed that the automatic slip regulator, 
which is of the liquid type, has its weir, which controls 
the level of the electrolyte in the regulator, operated by a 
separate direct-current motor. This motor is started in 
either direction or stopped through the action of an 
alternating current relay in the form of a torque motor 
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Fig. 3—FLY-WHEEL. 


which takes its power supply from the main three-phase 
circuit through single-phase transformers. The current 
flowing in the torque motor stator is, therefore, propor- 
tionate to the load, with the. result that through the 
action of the relay, the direct-current motor being con- 
trolled thereby, the position of the weir is continuously ad- 
justed to give the required change of resistance or slip 
called for by the varying load. The relay remains station- 
ary and the weir at its closed position, from no load up to a 
predetermined load, when the varying adjustment of 
resistance suitable to the load takes place automatically. 
It is explained that the action of the relay and the direct - 
current actuating motor is extremely rapid and dead 
beat, and that the position of the weir is varied with 
accuracy and certainty. The load at which the relay will 
operate may be varied by means of tappings on the series 
transformers, so that the stored energy in the fly-wheel may 
begin to be utilised at any of several different load values 
as may be selected. 

A complete system of forced lubrication for emergency 
and for running under the usual working conditions is 
provided. The oil from the bearings is drawn off into a 
sump or tank, from which it is delivered by means of 
duplicate centrifugal pumps to an oil cooler. From the 
latter it rises to a storage tank placed in an elevated 
position, in this case about 20ft. above the level of the 
bearings. From the storage tank the oil is distributed 
to the four bearings by way of a main pipe and branches. 
The arrangements are such that should the flow of oil 
cease from any cause, the motor generator set will auto- 
matically shut down, and should the main oil tap be closed 
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Fig. 4—HORSE POWER DIAGRAM 

the motor generator set cannot be started up. A flow 
indicator of the sight-feed type is fitted at each bearing. 
In addition a flow indicator trip switch is fitted to give an 
alarm should the flow cease at any time when working. 
*_On the driver’s platform, a view of which is given on 
page 510 is fitted the Ward Leonard controller, the usual set 
of drivers’ instruments and an emergency push button. 
As already pointed out, the controller is of small and 
compact dimensions and is fitted with a single-handed 
lever. In the present instance the friction of the con- 
troller face-plate has been reduced as far as possible and 
ball bearings are fitted to the shafts, with the result that 
the controller lever has a particularly easy movement. 
At the same time a certain small degree of thrust or pull 
is purposely retained in order that the feel and position 
of the handle may be defined. The master switches for 
the live rollers, screw-downs, and other electrically driven 
auxiliaries, as well as the hydraulic controllers, are fitted 
in close proximity to the controller. 

The safety device 8.D. shown in Fig. 2 is an arrangement 
which, when operating, should there be low voltage or no 
volts on the exciter, first inserts resistance in the small 
exciter field and then opens that circuit, thus taking the 
field off all the direct-current machines. In the event of the 
exciter volts falling below normal from any cause, the 
generators would be subjected to heavy overloads, since 











Dec. 13, 1918 





THE ENGINEER 


515 








the torque over all the peaks due to rolling must be main- 
tained. As the torque is dependent on current and on the 
mill motor field strength, when the latter is decreased the 
former must be increased, and thereforean overload suffi- 
cient to take out the breaker may easily occur under these 
cireumstances. The safety device is therefore set to 
take the fields off should the exciter voltage drop to danger 
point or fail altogether, and it may also be tripped on 
emergency by the driver by means of a switch fitted on the 


owing to the control over steel supplies having been with- 
drawn they are now in a position to accept orders for 
their general lines without priority certificates. The 
large amount of marine, locomotive and boiler work is 
maki hea calls on the steel plate mills. While 
billets are obtainable at £10 7s. 6d., which it is understood 
just about covers cost of production—this is one of the 
branches to which tho subsidy applies—hoops, rolled 
from the billets, have for a long time past been selling 


Electrically Driven Reversing Rolling Millis at Work or bein7 Erected in this Country, Septemher, 1918. 




















( | Electrical 
No.| Firm. Mill. H.P. | +R.P.M. | equipment 
| | furnished by 
| ee se A ee | 
1, | Dorman, ony, gy Company isin. Finishing Mill 3,600 | a A.E.G. 
3. Birmingham Bat. Company Reversing Copper Mill 600 | | Siemens 
3. Elliot's Metal Company a “ fe 880 | 175 a 
4. Skinningrove Iron Company 26in. Cogging and Finishing Mill 8,000 | — os 
5. Alfred Hickman, Limited 30in. Re a 4,000/9,400 } 120 E.C.C. 
6. i i 24in. Bar Mill 6,000/12,000 | 120 | F.C.C. 
7. Armstrong, Whitworth Rev. Light Sheet Mill 560/2,500 | 200 1.D. and M.C. 
8. ers, Parker and Company » Lead Mill 100 | 400 | ele ae ae 
9. Palmer's Shipbuilding Company 36in. Cogging Mill 8,500 40/75 Westinghouse 
10. ” ” 36in. Finishing Mill 8,500 | 40/120 | Ps 
ll. Bolckow, Vaughan and Company 40in. Cogging Mill 13,700 | 50/100 | . 
12. | Steel, Peach and Tozer 7 rete 12,000 | — B.T.H. 
13. | Dorman, Long and Company 40in. Plate Mill 12,000 | - os 
14. Cammell, Laird and Com ny 36in. Finishing Mill 8,500 | oe | Siemens 
15. Scottish Iron and Steel Company 36in. Cogging Mill. 8,400 —_ fa 
16. Dorman, Long and Company 29in./18%in. Universal Plate Mill 12,700 | 60/100 ie: 
17. T. Fawcett and Company Reversing Lead Mill 180 455 Westinghouse 
18. Holman, Mitchell and Company os “ ‘ 180 120 a 
19. Skinningrove Repeat order _ _ Siemens 
20. Patent 8. and Axle 36in. Cogging Mill 8,600 50/80 Westinghouse 
32in. Bar and Billet Mill 11,500 60/120 re 
21; | Monmouthshire Steel Company 30in. Finishing Mill 5,300 180 Siemens 











platform. A horse power-speed diagram of the combined 
set is given in Fig. 4. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Iron Trade and Ministry of Munitions. 





Ir is felt that the discontinuance of the equalising | 


grants received from the Government by the iron and steel 
trades during the war would not necessarily involve the 
abandonment of the Midland trade to unrestricted competi- 
tion. It is this week considered likely that control will be 
maintained beyond the periods indicated for the subsidies, 
and that a market convulsion will be averted by a steady 
graduation of prices till the new centre of gravity is 
attained. ‘There is an increasing interest in the iron trade 
situation created under the new order of things. There 
is a considerable amount of inquiry on Birmingham 
Exchange premonitory to what it is believed will be an 
active buying movement which will set in as soon as 
business is firmly established on a peace footing. Re- 
strictions, hitherto imposed upon buyers, have already 
been relaxed appreciably. A very large part of the out- 
put of South Staffordshire manufactured iron and steel 
is still going into military and naval contracts. As these 
expire, ironmasters have no difficulty in making up the 
balance from the civil trade, for which demand is keen. 


The Sheet and Bar Trade. 


The iron and steel sheet houses are still busy on 
official contracts, and the bulk of the raw steel sheet bars 
available are diverted to them at the maximum price 
of £10 7s. 6d. net at makers’ works, while the finished 
sheets continue on the basis of £17 10s. for large quantities, 
rising to £19. The manufacture of galvanised corrugated 
sheets has not yet been resumed on any large scale, 
though preparations are being made. In the bar iron 
trade, in addition to the keen fresh inquiry on home 
account, some business is passing for shipment, and 
there is naturally a desire to cultivate this branch, both 
from the immediate point of view of finance and as a 
re-opening of connections which the war had suspended. 
The new export price for best bar iron is officially fixed 
at £20 per ton. Iron and steel workers’ wages are not 
to be reduced for a period of something like six months, 
so that it is clear that no substantia] drop in prices can 
be looked for yet awhile, and it all depends on the duration 
of the Government subsidies whether they do not appre- 
ciate. 


Pig Iron Trade. 


There is a good inquiry for both Midland and 
Staffs pig irons at the maximum rates. Foundry sorts 
continue in demand far beyond the supply. Unfor- 
tunately, some talk of a fairly definite kind is heard respect- 
ing the blowing out of some furnaces shortly, particularly 
in the Northamptonshire district. This trouble, of 
course, arises from the extreme difficulty of getting fuel— 
@ position which becomes increasingly acute each week— 
and from the insufficient supply of labour. A good deal 
of difficulty is being experienced at the blast-furnaces in 
this district with regard to labour, and the threatened 
blowing out of the furnaces probably has its origin in 
this rather than in the fear of over-production. Pig iron 
stocks are down to zero everywhere, and though there may 
be arrested consumption during the transition period, 
it would be regrettable if the furnaces should be idle, 
having regard to the amount of le:way that has to be made 
up. By the new pig iron prices fixed for export, the 
Ministry of Munitions ensures that buyers abroad will 
not get British material under cost of production by reason 
of the subsidy. The following are the new export rates 
for Midland pig iron :—Northamptonshire No. 3 foundry 
£6; No. 4, £5 17s. 6d. ; Staffordshire part mine foundry, 
£7 12s. 6d. ; forge, £7 10s. ; Derbyshire foundry, £7 2s. 6d.; 
forge, £7; basic, £7 7s. 6d. ; with the exception of Cleve- 
land basic, which is £7 10s. 


The Steel Trade. 


In steel the change over from war work to peace 
work develops slowly. There is no speculative buying, 
as millowners will only sell against actual specifications. 
Several large firms have announced to customers that 





at £17 15s. to £18, uncontrolled. Recently negotiations 
were started to bring the hoops under control, but it is 
unlikely that they will be continued in the altered cir- 
cumstances. 


Alleged Foreign Glass Imports. 


The National Operative Flint Glass Makers’ 
Union, the headquarters of which are in Birmingham, 
allege that an attempt is being made by glass mer- 
chants to re-introduce foreign glass imports, much of 
which have been dumped in the past. The statement has 
aroused great indignation amongst the rank and file of 
the workers, and it has just been resolved to ask questions 
upon the matter in Parliament. Immediate co-operation 
is desired with the British Glass Manufacturers to frus- 
trate merchants’ schemes. 


Light Railways for Worcestershire. 


The Board of’Agriculture has invited the Wor- 
cester County Food Production Committee to submit a 
scheme of Light Railways for approval of the Department, 
and the Committee has Just recommended the construction 
of four lines. The respective lengths are 16} miles, 8} 
miles, 214 miles, and 17} miles. The total population 
which would benefit is set down at 30,000. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Srncz& I last wrote the lists of prices for iron and 
steel valid from November 18th until further notice have 
been distributed ; and also the prices for home use to 
come _ into force on February Ist. These lists are worth 
careful study because they throw some light on the 
question of the subsidies. It is commonly remarked in 
this district that the prices which it is proposed to charge 
for iron and steel for use in the work of reconstruction, 
which is to be begun next year, are such as might seriously 
check developments and tend to drive all trade dependent 
upon these materials out of the country. Whether it 
would be possible in the present state of costs and labour 
charges to supply iron and steel in this country at sub- 
stantially lower rates is admitted to be a debatable 
question : but it is urged that there is no doubt whatever 
that in many other countries the charges will be less ; 
and that if such a state of things is allowed to continue 
all that portion of our industry which depends upon 
relatively cheap iron and steel must pass away from 
Great Britain. 


Metals. 


The feeling that prompt steps ought to be taken 
at once to free all metals trom the interference of official - 
dom is growing stronger, but it is not easy to say when 
it will be so strong as to be practically irresistible. There 
seems to be some apprehension that the Government 
proposes not only to control but to carry on trade and 
industry, at least partially, and this, ot course, would 
mean that the taxpayers’ money was used to injure the 
taxpayer. A member of the British Federation of Iron 
and Metal Merchants has said that “if this country was 
to be dependent for its vital necessities upon some per- 
manent ofticial of the Board of Trade then its days were 
numbered.’’ The engineering trade as a whole needs to 
ponder these words. Whether the freeing of the metal 
markets from all control would mean a rise or a fall in 
prices is a matter of comparatively little importance. 
In the end freedom must bring prices to a reasonable 
level, and whether that level is high or low we shall all 
knuw where we are. With regard to the outlook for 
copper it is quite interesting to note from the Tanganyika 
report that the average cost of producing the metal rose 
from £52 19s. to £61 7s. per ton during the past year, 
say a rise of about 15 per cent.; and this will perhaps 
give some idea of the enormous inflation of prices as the 
result of the war demand. There seems to be nothing 
in the nature of things besides the baneful influence of 
officialdom to prevent copper from coming down to quite 
moderate prices during the course of next year. There 
have been so far no alterations in the official prices for 
taw copper, but an addition of 4 per Ib. has been made 
to the prices of copper and brass tubes. The market for 
scrap metals has been very much disturbed, and prices 
are irregular. Dealers seem to be anxious to do as little 





as possible until the situation is clearer, but good scrap 
brass (yellow) has been offered at lower prices, and in 
some cases down to £84 per ton. This compares with the 
price of £93 asked by the Ministry of Munitions for brass 
ingots. The latter are not easily saleable, and never 
have been, because of the risk of traces of iron in them. 
There has been rather more business in tin lately, but 
consumers are by no means satisfied that the fall is over 
yet, and it will probably be well into the new year before 
any great confidence is established, even if prices keep 
steady until then. Spelter is steady, and there is now more 
inquiry coming forward on account of the galvanising 
trade. This may possible compensate for the falling off 
of the war demand, and prevent prices from slumping 
during next year. In lead one wants an open market 
in order to judge of the future course of prices. The 
holdings of the War Governments have yet to be put on 
the market, and consumers are inclined to wait until 
they can see what effect this action will have. 


Serap. 

The position in the scrap trade is still greatly 
confused, and it is quite difficult to get any adequate idea 
of the prices; but it is clear enough that the whole 
trade is disturbed, and that the prospect of enormous 
prices near at hand, not only for pig iron but for all 
finished iron and steel materials, makes holders of scrap 
very much disinclined to do business at the prices which 
they are supposed to accept under the regulations. Those 
who have what may be called potential scrap in plant and 
machinery which have become obsolete, or at best obso- 
lescent, naturaly desire to obtain the full value for it ; 
and that is a long way removed from the values upon 
which scrap merchants have to base their offers for break- 
ing up. Even the price of wrought scrap, viz., £7 5s. 
on tracks, including all charges, is out of proportion with 
the prices to be permitted for finished iron. Of course, 
it is not so much out of proportion as the price fixed for 
forge iron up to April 30th, but that is a subsidised price, 
and there is no subsidy paid to holders of scrap in order 
to keep the price down. The real price of forge iron, 
unsubsidised, is over £7 per ton, or fully £2 more than the 
subsidised price. Good heavy wrought scrap—for those 
who can use it—is certainly worth more than forge pig 
iron. As for cast scrap, the limits are ridiculous, and as a 
matter of fact, when sales take place they have to be 
at much higher figures, although it is naturally inpossible 
to get any definite quotations. It is clear that if ordinary 
foundry pig iron is to be sold at prices ranging from £7 5s. 
per ton to £8 15s. (for Scotch), delivered in Manchester, 
then good scrap must approximate to these rates. Much 
the same may be said about steel scrap, in which practically 
no new business is being done. 


Foundry Iron. 


There is still only a small supply of foundry iron 
here, and, of course, a good inquiry for it at the sub- 
sidised prices. Now that a definite,engagement is made 
to continue these subsidies until April 30th, consumers 
do not take much risk with regard to the subsidy clause, 
provided they do not buy more than they can use up 
before the given date, and there is really not much oppor- 
tunity for doing this while the supplies are so meagre. 
The amount of business done is thus mainly determined 
by the quantity of material available for prompt delivery. 
This quantity should gradually increase as time goes on. 


Strike in the Cotton Trade. 


Lancashire is again in the throes of a great strike, 
involving over 100,000 workpeople. The strike com- 
menced on Monday last, and is the outcome of the refusal 
of the masters to comply with a demand, on the part of the 
spinning section, for an increase of 40 per cent, on the 
current rate of wages, or about 60 per cent. on pre-war 
rates. Ageinst this the employers have offered an advance 
of 40 per cent. on pre-war rates, an offer which was 
declined, and has now been withdrawn. The strike 
started in the spinning branch of the trade, and unless it 
is settled shortly must be the means of throwing out of 
employment probably a quarter of a million hands engaged 
in the weaving section, for the latter is completely 
dependent upon the supply of yarns from the spinning 
mills. The workpeople are said to have refused to.submit 
the matter in dispute to arbitration, and argue that the 
employers are making large profits. This is unfortunate. 
Up to a few weeks ago the profits were no doubt above 
the average, but since the cessation of the war the prices 
of yarns have dropped considerably owing to the with- 
drawal of Government orders for aeroplane cloth and other 
materials, and the position is one of uncertainty. The 
trade unions concerned are said to be well supplied with 
funds at the present time, and unless national considera- 
tions are placed in front of selfish interests the strike may 
prove one of very serious consequences, for if it continues 
long enough not only will the spinning and weaving 
branches be affected, but also the bleaching and dyeing 
branches of this great industry. 


Exhibition of Britlsh Science Products. 


This exhibition, which is to be held at the Muni- 
cipal College of Technology at the end of this month, 
promises to be a conspicuous success. Already, I under- 
stand, the number of exhibitors is larger than that at the 
London show, and three floors of the building will be 
required to accommodate all the exhibits. These will 
include X-ray and surgical apparatus, dyes and metal- 
lurgy, magnetos, chemical glassware, microscopes, 
printing and illustration, papers, dyes, food “products, 
aircraft, electrical apparatus, physical, thermal and 
lighting apparatus, optical instruments and mechanical 
and measuring apparatus. Special features of the exhibi- 
tion will be apparatus for gas traction, chemicals and 
textiles. The entries close at the end of the present week. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is no change to note in the general conditicn 
of affairs in the hematite pig iron trade of this district. 
The demand for iron continues to be very heavy, and 
there is just as big a call as there was a couple of months 
ago. Requirements, so farfas general commercial users are 
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concerned, will be very heavy fora long time to come, and 
the tonnage of metal wanted will keep smelters just as 
busy as they can be. There are thirty-one furnaces in 
blast. This number is not likely to be augmented as yet, 
although one or two furnaces have been prepared for work. 
Steel makers at Barrow and at Workington will continue 
to take a big bulk of the output for use in their mills. 
Prices are maintained at the full maximum rates, and it 
will be well into next year before there is a readjust- 
ment. Parcels of mixed numbers of Bessemer iron are at 
127s. 6d. per ton, with special brands at 140s., both f.0.t. 


Iron Ore. 


The demand for iron ore is very full, and local 
smelters are using up the whole of the supply and angment- 
ing with foreign ores. With regard to the importations 
of Spanish and North African ores, it is now officially 
stated that Barrow has created a record in the matter of 
ore discharged, no less than 3151 tons being taken out of 
a single steamer in 214 hours. By the rapid discharge of 
ore cargoes at Barrow it is computed by the Director of 
Munitions Overseas Transport that during two years 
1000 ship-days were saved, representing twenty passages 
with ore trom Spain to Barrow. 


Steel. 

In the steel trade the activity is not quite so 
marked as of late. At Barrow the plate mills have been 
closed down,and it is not certain when a restart will be 
made, but the rail mills are going on very shortly to mest 
the keen demand that is being experienced for railway 
metal. Heavy rails are at £10 17s. 6d. to £11 per ton, 
light rails £14 to £16, and heavy tram rails £14 to £15 per 
ton. Billets are at £10 17s. 6d. to £11 per ton. 


Shipbuilding and Engineering. 


There is a very busy state of things in the ship- 
building and engineering trades, with more attention being 
paid to the construction of merchant tonnage. The 
making of ferro-conerete vessels at Barrow is also being 
pushed forward, and another launch is expected shortly. 


Fuel. 

The demand for steam coal is brisk, and the 
quotation remains at 32s. 6d. to 33s. 6d. per ton delivered. 
House coal is at 34s. to 42s. 4d. per ton delivered. For 
coke there is a smart demand, and East Coast qualities 
are at 39s. to 41s. 9d. per ton delivered, with Lancashire 
sorts at 37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Coming Boom. 


THINGS in this industrial centre are certainly 
beginning to assume more definite shape regarding re- 
construction, which is, after all,a very broad term, and 
could probably not be satisfactorily defined by half the 
people who very freely use it. It was really too early to 
expect definiteness, yet it is clearly manifesting itself. 
Perhaps the most important direction this manifestation 
is taking is toward the reconstruction of labour staffs ; 
at least, it seems to me the most important at the moment, 
because no headway can possibly be made until the labour 
dislocation period has been safely negotiated. That 
it is being negotiated cannot be gainsaid. The operation 
is taking almost a normal course. This is a surprising 
promise of a rapid recovery when all the circumstances 
areremembered. The general forecast of the early post-war 
days included a certain period of unemployment before 
anything like an industrial boom could be entered upon. 
Instead of that, there is in this area already a pressing 
demand for. men, especially for skilled and semi-skilled 
workers, and for the present it looks as if the available 
supply is seriously deficient. It means that the peace- 
trade boom is already leaving the slips, and will have 
taken the water long before many thouyht it possible. 
Two hindrances to more rapid progress are the general 
election and the coming Christmas holiday. The workers 
are preparing to keep the latter in a way which has been 
impossible to them since the Christmas of 1913, and it is 
being freely stated that many firms intend closing their 
works for a full week or even longer. It may, therefore, 
be taken as certain that the trade boom will not be 
actually Jaunched until the early days of 1919. 


Labour Finding its Level. 


In the meantime the important work of re- 
constructing labour staffs is proceeding satisfactorily 
up to a certain point. Men who came to the Sheffield 
district from other callings and towns are departing. 
Colonials who came over to augment engineering staffs, 
when such help wes vitally needed, are booking their pas- 
sages home again. Belgians are seeking repatriation. 
Shopkeepers, whose knowledge of lathe-work gained during 
the war is quite passable in a crowd, are returning to re- 
construct their businesses. Sheffield men who, under the 
National Service system, were drafted away to various 
munition-making centres, are coming back. But the point 
at which difficulty is experienced, is the pressing need 
now for the return of the skilled men—or those of them 
who survive and are fit—who left in large numbers for 
the colours in the early days of the war. They ought never 
to have been allowed to go, as their services were needed 
badly at home, and the question by which employers 
are confronted now is whether the demobilisation of 
“ pivotal” men, and the release of thousands of skilled 
and semi-skilled young men who were demanded by the 
military authorities in more recent days will take place 
in time to permit this labour staff reconstruction to be 
completed early in the new year, or to a sufficient extent, 
to allow the coming trade boom to develop unhindered. 
Demobilisation is a big problem, and if it is found by 
experience that, though launched, the boom cannot be 
made ready for sea for a few months, that fact must be 
borne in mind, 


| Societies. 
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Prospects Promising. 


Trade conditions are certainly becoming very 
promising. Excellent orders are coming forward to make 
up for some of those cancellea, and manufacturers are 
being pressed to take in hand those which the war had 
for so long held up. All round the prospects seem, so 
far as one can discern, very good, in spite of a little pessi- 
mism in certain circles. Steel makers, whose capacity 
has been many times increased during the war, have the 
fullest confidence in the future. They believe that the 
whole of their output will before long be severely taxed, 
and in that belief they are continuing to expand their 
plant, the installation of still more furnaces being provided 
for. Indeed, it is now very freely recognised that what- 
ever Sheffield’s output was in pre-war days, it was nothing 
to be compared with the “might have been” and the 
“‘will be.” It had always been contended that what 
Sheffield lacked in quantity was more than made up for 
in quality ; but what is being recognised now is the possi- 
bility of combining quantity with quality, and that is 
to be Sheffield’s policy for the future. 


After the Franco-Prussian War. 


The other day I had an interesting chat with a 
business friend, whe is probably the doyen of Sheffield 
metal merchants. He showed me some of his records 
of prices immediately after the Franco-Prussian War. 
In those days there was no such thing as a ‘ controlled” 
market. Makers and merchants did practically what they 
liked. Germany was out of the field as a competitor, 
of course, and the United States was not making steel 
then in the competitive way she does now. We practically 
had the field to ourselves. A great trade boom followed 
the close of hostilities. Cleveland pig iron rose from 
48s. basis price to ]05s., and hematite from about 60s. 
to 180s. to 190s. Steel rails were sold at £21, boiler plates 
at £28. Bar iron rose to £25 to £26, and blast-furnace 
coke to 45s. a ton. By 1875-76 the boom had expended 
itself, and was followed by a disastrous slump, in which 
firms that had pinned their faith to a long continuance 
of the high prices suffered severely, and in the Middles. 
brough district particularly there were many failures of 
firms in the hands of which had been left big contracts 
at high rates. Blast-furnace coke fell to 7s. a ton at the 
ovens. Pig iron was sold at the works for 29s., whilst a 
transaction was reported at Frodingham at 26s. a ton. 
It is not suggested that on this occasion history may 
repeat itself, though it is perhaps as well to remember 
what has occurred in the past. It is, for instance, being 
very freely suggested that as soon as Government control 
is removed from iron and steel prices they will bound 
upward. Should that be the case to any appreciable 
extent trade expansion will be adversely aftected and 
conditions even less desirable than those described may 
arise. 


Edge Tools, Files, and Cutlery. 


A really remarkable forward. movement in the 
edge tools, file and cutlery industries has been com- 
menced, and there is every appearance of important re- 
sults following. A new centre has been formed at the 
University for the studying of the application of engineer- 
ing methods in the three trades, and quite large numbers 
are attending a series of lectures which has been arranged. 
An effort is being made to form a research association, 
in support of which it is hoped to secure a Government 
grant,and three technical societies——one for each industry 
—are being established for the reading and discussion 
of papers dealing with improvements upon present methods 
of production and with technical difficulties as they may 
arise. Advanced members of the edge tool trade have 
for some time past been feeling their way toward more 
modern methods, and considerable improvements have 
of late been effected in the file-making trade. Both in- 
dustries have had the advantage of being in close touch 
with the heavier departments of the steel trade, which 
are always kept up to date in every way. The cutlery 
trade, however, the oldest of Sheffield’s industries, seems 
always to have been detached from the rest of the steel 
trade, with the result that, so far as modern methods are 
concerned, it has been in many respects left behind. 
As a result of the new movement, there is now likely to 
be witnessed a great effort to modernise it, and to expand 
the output, and this excellent spirit will be fostered by 
thé preposed research association and the new technical 
In the Applied Science Department of the 
University, a machine has been constructed for grinding 
a hollow stamp-forged razor blade in a single process 
on engineering lines, leaving nothing but the polishing 
and whetting to be done. The results achieved are so 
far very good, and it is believed that very shortly the 
machine will be perfected for a rapid output of razors of 
a standard size, shape and finish. This method means, 
of course, a revolution in an industry in which so much 
importance has been attached to the hand work of the 
craftsman, and for that reason there may be some who 
will regard the innovation askance, but the majority 
of the members of the trade have already become accus- 
tomed to various types of grinding machines, although 
with most, if not all of them, the wheels have to be changed 
several times in hollow yrinding, and then there remains 
a considerable amount of work to be done by hand, 
whereas by the newest process there is no changing of 
wheels and, as explained, only the polishing and whetting 
remain to be done. Demonstrations with this machine 
are given at the University, and great interest is being 
manifested in it. It is hoped that eventually a kind of 
machinery bureau will be established there for the benefit 
of the industry as a whole and as a medium through which 
there may be exchanges of ideas as to machinery improve- 
ments. Regarding the file trade, one of the earliest sub- 
jects of research is to be into the question of the cutting of 
file teeth upon engineering principles instead of by present 
methods which, in most cases, are unscientific, and there- 
fore, lacking in uniformity of accuracy and strength. 


Round the Works. 


An interesting evidence of trade expansion is 
to hand in the fact that a Sheffield firm of furnace builders 
—G. P. Wincott, Limited——has received a contract for 
the erection of a 50-ton open-hearth basic steel furnace 
at the Bynea Steelworks, South Wales, and gas producers. 
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The same firm is to make an annealing furnace and gas 
producers for Lysaghts’ new works in Australia, and a 
plate-heating furnace and gas producer for Richardsons, 
Westgarths, at Hartlepool. 


Iron,} Steel, and Coal.| 


Regarding iron and steel prices it seems that 
no settled conditions may be looked for until the end of 
January, and it is also probable that trade itself will not 
settle down until then. There is a general feeling here 
that the ultimate revision of prices will be quite appre. 
ciably upward in order to counterbalance matters for 
makers when the subsidies they have been receiving are 
removed. The demand for steam coals, under prevailing 
conditions, keeps remarkably strong, both for inland 
and for shipment. The latter is easily understood, 
because it is almost all on account of Government re- 
quirements and for France and Italy, where the need i- 
very great. Gasworks are urgent buyers, stocks being 
extremely low. Slacks are in short supply and house 
coals are unchanged. The demand for blast-furnace 
coke is not quite so heavy. There is little business pos- 
sible on the open market. Best South Yorkshire steam 
hards quote 23s. to 23s. 6d.; best Derbyshire, 22s. 6d. 
to 23s.; seconds, 21s. 6d: to 22s.; cobbles, ditto; nuts, 
2ls. to 22s.; washed smalls, 18s. 6d. to 19s. ; best hard 
slacks, 18s. 3d. to 18s. 9d. ; seconds, 17s. 9d. to 18s. 3d. ; 
soft nutty, 17s. 6d. to 18s.; peas, 163. to 16s. 6d.; and 
small slacks, 13s. to 14s. In house sorts branch quotes 
27s. to 27s. 6d. and best Silkstone 23s. 6d. to 24s. 6d., 
all per ton at pit. Tnere seem excellent prospects now 
of en immediate resumption of development work in 
the Doncaster and North Notts coal areas. 

LATFR. 
A report reached Sheffield late on Wednesday to the 
effect that the export of South Yorkshire coal has been 
stopped entirely for the rest of the month, and that the 
same decision had been come to regarding West York- 
shire coal, with the exception of shipments to Italy and 
Norway. 








NORTH OF ENGLAND. 
(From our vwn Correspondent,) 
Transition Problems. 


A.rnoueH working through a maze of difficult 
problems, consequent upon the transition from war to 
peace conditions, manufacturers, on tne whole, are in a 
fairly optimistic mood as to the eventual outcome. In the 
iron and steel trades there is every reason to take a hopeful 
view of the prospects. The official announcements as to 
the Government's intentions with r d to prices and 
subsidies have cleared away much uncertainty, and 
indicate that the authorities are endeavouring, as far as 
possible, to smooth the path during the transition period. 
A general opinion prevails that the changing over process 
will be carried through fairly easily and without any of the 
great dislocation that was at one time feared. At present 
a certain amount of slackness exists, as was inevitable, but 
new orders are now coming along not only from the home 
market, but from abroad, and all the signs point to a time 
of great activity. The shipbuilding trade, too, is in a 
very satisfactory position. It is recognised that the 
North-East Coast will be even more than in previous years 
a leading area for the building of ships. The activity in 
the various yards is as great as ever, but in no case so far 
has there been any attempt to revolutionise works by 
introducing new types of vessels. So far as export trade 
generally is concerned the outlook is by no means pro- 
mising, Judging by the experience of the coal trade during 
the last two or three weeks. With the restoration of 
freer navigation, and the liberation of shipping, an impetus 
was generally expected. The change, however, is different. 
There is tonnage in abundance. But there is no pheno- 
menal expansion in the exportation of coal—the coal is to 
seek. 


The Labour Outlook, 


The state of affairs in the labour world is causing 
much anxiety. At present the prospects seem to be seen 
‘*as through a glass darkly,” but if reason prevails 
the way should be opened to an unexampled period of 
prosperity in which the workers will have their legitimate 
share. Up to the present no great difficulty has been 
experienced. in finding employment for the large number 
of munition workers who have finished their tasks at the 
factories ; but it is scarcely probable that the whole of the 
remainder can be immediately absorbed in peace industries. 
With skilled workers there is no trouble whatever. But 
there is a mass of unskilled Jabour that may, in the near 
future, provide a serious problem. Large numbers of 
these unskilled workers, who have been earning upwards 
of £5 a week, are now enrolling their names at the Employ- 
ment Bureaus, and in most cases offer to do anything ; but 
it is usually found that. they hesitate to accept lower paid 
work than that to which they have recently been accus- 
tomed. 


Cleveland Iron Trade. 


New export prices are now in operation. The 
prices are for delivery f.o.b. cash, and apply equally to 
makers, merchants, or agents, with the proviso that a 
discount of 1} per cent. may be allowed by makers to 
merchants and agents. With these conditions attached, 
and subject to a drawback payable to the Government on 
all exports on account of subsidies, the export price of 
No. 3 Cleveland g.m.b., No. 4 foundry, and No. 4 forge is 
advanced to 145s. per ton, and Cleveland basic iron is 
150s. The continued strength of the demand, particularly, 
for foundry iron, and the general scarcity of supplies, 
continue the prevailing features of the trade.. The demand 
both on home and foreign account is daily expanding, but 
it is very difficult to place orders for early delivery. For 
the current month makers are sold to the full limit of their 
productive capacity, and are not disposed to enter into 
further commitments. The output of foundry iron is far 
short of the normal. The furnaces are in many instances 
working most unsatisfactorily, partly owing to labour 
difficulties, but chiefly to the need for repairs or relining. 
This has inevitably a detrimental efféct upon the quality 
of the make, and from some furnaces little but forge 
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qualities are being turned out. Thus consumers who are 
jn @ position to use forge iron have much the better pros- 
pect of obtaining supplies, but for all qualities the demand 
exceeds the supply. There is still a fair quantity of iron 
being shipped coastwise, but less is going to Allied coun- 
tries, and shipments so far this month are very light. 
There are, however, prospects of a substantial trade with 
neutral countries if only the iron can be spared ; but in view 
ot the urgency of the home demand it would appear that a 
necessary preliminary to the re-opening of our export trade 
would be the increase of production by the blowing in of 
more furnaces. Home prices are unaltered, No. 3 Cleve- 
land and the lower qualities being 95s., with a premium 
of 4s. for No, 1. 


Hematite Pig Iron. 


There is a heavy demand for hematite, both on 
home and foreign account. Shipments are on a very 
limited scale, the home need being so urgent, and there 
seems no prospect of any early relaxation of the system 
of controlled distribution, which, permitting the accumula- 
tion of stocks, has, on the whole, assured equality of treat- 
ment. The home price of mixed numbers is still 122s. 6d. 
per ton, but the export figure has been advanced to 
172s. 6d. 


Furnace Coke. 


The coke position is reported to be a little 
stringent, but as yet none of the works are seriously 
inconvenienced, and on the whole the blast-furnaces are 
faring better than other branches of industry. Good 
medium furnace qualities are still fixed at 35s. 6d., delivered 
at the works. 


Manufactured Iron and Steel. 


In the finished iron and steel trade there is a fair 
amount of activity. Some of the smaller works engaged 
in semi-finished products are feeling the uncertainties of 
the transition period, but the heavy demand for ship- 
building material, for constructional steel, and for railway 
material, ensures the big steel plants being engaged to 
their utmost capacity. A large quantity of rails is being 
turned out, and some big contracts are being executed for 
Ireland. All the finished ironworks are working at full 
capacity, and in all branches there is a growing volume 
of business, 


Realised Prices of Manufactured Iron. 


Under the sliding seale arrangement adopted 
by the Board of Conciliation and Arbitration for the 
Manufactured Iron Trade of the North of England, the 
men are entitled to an advance of 9d. per ton on puddling, 
and 7} per cent. on all other forge and mill wages, but in4 
accordance with the settlements arranged by the Ministry 
of Munitions, this advance will be merged into the 12} 

r cent. bonus granted on January 3rd, and 7} per cent. 
aa granted on February 20th under those settlements. 
The accountants’ report shows that the output for the 
two months ended 3ist October was 7732 tons, as against 
6324 tons in the previous two months. The average 
net selling price was £15 6s. 3.69d. as against £14 11s. 9.96d. 
It is pointed out that in accordance with the instructions 
of the Ministry of Munitions the average realised price 
should be increased in respect of subsidies granted to pig 
iron makers by the sum of 20s. per ton on sales for home 
consumption After making this adjustment the average 
price is increased to £16 5s 10.08d. per ton. 


The Coal Trade. 


The situation in the Northern coal trade has 
become exceedingly difficult so far as the arranging of 
deliveries is concerned. The pressure for supplies all 
round is unabated, and tonnage is more favourable than 
it has heen for over four years past, but the great obstacle 
is an acute shortage of wagons. This is mainly caused 
by the very Jarge amount of gas coals now being sent to 
the Metropolitan area by railway—a journey which 
occupies fully seven days. Coalowners’ are impressing 
it upon the Coal Controller that with coasting tonnage 
abundant and many boats lying in the ports waiting cargo, 
it would be better to send the coals by sea to London, 
and employ the wayons in carrying the coal from the 
pits to the shipping spouts. The coals would thus reach 
London with no delay, the boats could be turned round 
promptly, making the return voyage in something like 
four days, the gas companies would get their coals, and 
the pits would be able to raise the coal at full pressure, 
having no wagon delays to contend with. The output 
at the pits generally throughout the Northern counties 
is rathor better than recently, but there is not likely to 
be any substantial increase of production for some weeks, 
when men from the army are expected to be available in 
numbers. The market maintains all its recent strength. 
Requisition demands are fully sustained and, if anything, 
each day shows an increasing pressure. In the neutral 
trade orders are very numerous, but there are no coals for 
sale this month, and very little for January or February. 
For these later positions high prices are obtainable. Best 
steams in large or small quantities are readily snapped 
up at 80s. to 85s., second steams are similarly firm at 
70s. to 75s., and small steams at 60s. Household coals 
are in strong request for the inland market, and export 
licences are steadily refused. The pressure for supplies 
is very keen, merchants being eager to lay in stocks before 
the holiday season comes on. Gas coals, under heavy 
demand from the home gasworks and similar undertakings, 
are not on offer in the neutral trade section. Special 
qualities can command up to 65s., and ordinary classes 
up to 60s., although, for lack of supplies, prices remain a 
mere matter of discussion. There is brisk inquiry for 
bunker coals as, apart from controlled tonnage, there are 
many neutral boats waiting for supplies. For this class 
of trade 60s. is asked, and even at this figure sellers are 
hard ‘to find. Manufacturing coals of all qualities are 
fully absorbed on home account, shipments being on a 
very small scale. Coke is steadier and unchanged. The 
minimum neutral prices are as follows :—Best Northum- 
berland steams, Davidson, Cowper and Bothals, 70s. , un- 
screened, 61s. Sd. ; smal!s, 45s. ; Tyne primes, bests, 69s. ; 
unscreened, 61s.; smalls, 45s.; Hastings, Hartleys, 
unscreened, 56s. Sd ; 


Cramlingtons, &c., bests, 64s. ; 





smalls, 42s.; best Durham sereened steams, Class I., 


70s.; Class II., 67s.; unscreened gas coals, 52s. 6d. ; 
unscreened coking coals, 52s. 6d. ;  wunsereened 
bunkers, ordinary, 52s. 6d. ; bests, 55s.; smithy 


and peas, 60s.; double screen nuts, 60s.; foundry and 
furnace coke, 65s. ; gas coke, 50s. The maximum quota- 
tions for the Allies are as follows :—Best Blyth steams, 
37s. ; Tyne primes, 36s. 6d. ; ‘Tyne prime smalls, 27s. 6d. ; 
second steams, 32s. 6d. to 34s.; North Northumberland 
smalls, 25s. to 27s. 6d.; Blyth smalls, 27s.; smithies, 
31s. to 32s. 6d.; peas and nuts, 3ls. to 32s.; best gas, 
32s. ; second gas, 30s. 6d. ; coking coals, 31s. 6d. ; coking 
smalls, 30s. 6d.; household coals, 35s. to 37s.; foundry 
coke, 50s.; gas-house coke, 4s. ; best bunker coals, 
348. to 34s. 6d.; ordinary qualities, 33s. to 33s. 6d. ; 
specials, 39s. Principal quotations for the home trade 
are as follows :—Northumberlands, best Blyth steams, 
33s. 6d. to 35s. 6d.: second Blyth steams, 29s. 6d. to 
323. 6d ; Tyne prime steams, 33s. 6d. to 25s. ; unscreened, 
for bunkers, 27s. 6d. to 29s.; household coals, 26s. 6d. 
to 27s. 6d. ; best Blyth smalls, 25s. 6d. ; smithies, 31s. 6d. 
to 36s. 6d.; North Northumberland smalls, 25s. 6d. ; 
peas and nuts, 35s. to 37s. 6d.; Durhams, steam (loco- 
motive), 33s. to 35s. : special Wear gas, 3ls. 6d. to 33s. ; 
best yas, 29s. to 31s. 6d. ; second gas, 27s. 6d. to 30s. 6d. ; 
ordinary bunkers, 30s. ; best bunkers, 3ls. 6d. ; superior 
qualities, 34s.; smithies, 3ls.; peas and nuts, 31s. ; 
coking coals, 29s. to 30s. 


’ Works Amalgamation. 


It was announced this week that the Seaton 
Carew Iron Company had effected an alliance of interests 
with the Cargo Fleet Iron and Steel Company, the South 
Durham Steel Company, and other industrial enterprises 
comprising the Furness Group. The property of the 
Seaton Carew Company covers a total of 183 acres. The 
plant consists of four blast-furnaces of modern construc- 
tion with all the necessary auxiliary plant, producing 
high-class hematite pig iron and special iron. In addition, 
there is an installation of coke ovens with by-product plant. 








SCOTLAND 
(From our own Correspondent.) 
Improving Conditions. 


Tuocan we have still a long way to travel before 
conditions are once again normal, the general outlook 
is more encouraging. Inquiries from all directions are 
expanding and markets are brighter, and whenever pro- 
ducers are in a position to give deliveries orders will not 
be lacking. In the meantime many orders hung up 
during the war are now being dealt with. The fixing 
of export prices provides a working basis, and all that is 
now required is sufficient labour to produce the necessary 
material and sufficient tonnage to convey the various pro- 
ducts to overseas consumers. From letters received in 
the Glasgow district within the past few days, there is 
plenty of evidence that the German is once again on the 
job. There appears little doubt, however, that his success 
will be meagre if at all appreciable. 


Labour Affairs. 


To relieve the shortage of coal the employers 
have approached the Lanarkshire Miners’ Union with a 
request that miners continue working on Saturdays until 
the end of January. The Union has agreed that, if each 
miner is paid a sum of £1 for the loss of work, as a con- 
sequence of the Armistice celebrations, and if the men 
receive the double war wage for each idle Saturday they 
work the proposal will be favourably received. The 
Secretary of the Scottish Foremens Protective Associa- 
tion has been informed by the Ministry of Munitions that 
the 45s. 6d. over pre-war rates recommended to be paid 
to foremen and heads of departments as from August 10th, 
1918, should include all war bonuses and class advances, 
and also overtime payments, but not any individual 
advances given for merit or other similar reason. The 
communication further states that an additional 7s. a 
week to foremen and heads of departments, and 6s. a 
week to under-foremen has been recommended to take 
effect from December Ist, 1918. 


Pig Iron. 


The demand for pig iron continues as keen as 
ever and outputs are quickly disposed of. Export in- 
quiries are growing and makers are assured of plenty of 
business when restrictions are lifted. It is said that the 
position with regard to carrying tonnage is becoming 
more satisfactory. Now that prices have been fixed 
there should be nothing to hinder the export of any 
quantities remaining after home requirements are met, 
and any surplus thus dealt with will be eagerly weleomed 
by overseas customers. 


Quotations. 


Monkland and Govan, f.a.s. at Glasgow, Nos. 1, 
169s. ; Nos. 3, 164s. ; Clyde, Carnbroe, Gartsherrie, Sum- 
merlee, Calder, Langloan, Nos. 1, 170s. 6d., Nos. 3, 
165s. 6a. ; Glengarnock at Ardrossan, No. 1, 170s. 6d. ; 
No. 3, 165s. 6d.; Eglinton, at Ardrossan or Troon, and 
Dalmellington at Ayr, Nos. 1, 169s.; Nos. 3, 164s. ; 
Shotts and Carron, at Leith, Nos. 1, 170s. 6d.; Nos. 3, 
165s. 6d. per ton. 


Finished Iron and Steel. 


New business at the steel mills is in fair quantity, 
and along with old orders still being run of. is sufficient to 
provide constant employment. Shipbuilding demands 
remain well to the fore, but general specifications are be- 
coming more numerous, and provided nothing arises to 
upset the peaceful settlement of international affairs the 
gradual expansion of general business will go steadily 
forward. The price fixed for malleable iron for export 
reached the anticipated figure of £20 per ton, which con- 
aitutes a record. Business at the works is plentiful 
at present, and mills are running steadily. In some 
quarters it is thought that when makers are once more 
compelled to be on the look-out for orders prices may suffer 





considerable reduction, and some buyers are holding off 
in the meantime, preferring to await further developments. 
Black sheet makers are particularly busy in the production 
of the heavier gauges. 


Coal. 

No great expansion in the output of coal is yet 
noticeable, and the restrictions on shipments continue 
and are likely to be even more stringent between now and 
the end of the year. The Supplies Committee is deter- 
mined to do everything possible to ensure sufficient stocks 
to carry over the approaching holiday season. All classes 
of eoal are in keen demand, and local industrial and house- 
hold consumers are receiving fair deliveries. It is not 
expected that the return of miners from the army will 
have much apparent effect before the end of January 
at the earliest. The aggregate shipments from Scottish 
ports during the past week amounted to 114,403 tons, 
compared with 109,775 in the preceding week, and 139,470 
tons in the same week last year. Ell coal, f.o.b. at Glas- 
gow, 32s. 6d. to 35s.; splint, 35s. to 37s.; navigation, 
37s. ; steams, 34s. 6d.; treble nuts, 39%s.; doubles, 29s. ; 
singles, 28s.; best screened navigation, at Methil or Burnt- 
island, 36s. to 38s. ; first-class steams, 35s.; third class, 
steams, 3ls.; best steams, at Leith, 33s. 6d.; secondary 
qualities, 32s, 6d. per ton. ; 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Leaders v. Miners. 


For once in a way the Executive of the South 
Wales Miners’ Federation is unanimous in opposing the 
rank and file, or rather the decision of a coalfield conference 
attended by 195 delegates, representing 143,100 workmen. 
This conference on Saturday last had under discussion the 
dispute between the miners and examiners at the Bedwas 
collieries, which have been idle since November 2nd. 
Constitutional methods of dealing with the trouble have 
failed to bring about a settlement, and it would almost 
appear that the feeling between the two sections, viz., 
miners and the colliery examiners, is more bitter than 
usual. It is alleged that the charges made by the Bedwas 
miners against the examiners were cubstantiated in the 
case of only two of these officials ; but notwithstanding this 
fact, the Bedwas workmen made the obviously unreason- 
able demand that the whole of the examiners should be 
dismissed. The conference decision came quite as a bomb- 
shell, as this gathering actually decided to support the 
miners in their claim, and instructed the Executive 
Council to tender seven days’ notice to terminate contracts 
throughout the coalfield, and to communicate with the 
Coal Controller. The decision to give seven days’ notice 
was in itself a clear breach of the agreement of 1915, 
Clause 26 of which provides that contracts can only be 
terminated by either side by giving fourteen days’ notice. 
Thus, on account of a wholly unreasonable claim, the 
conference was prepared to plunge the whole coalfield into 
a general strike, at a time when coal supplies are quite 
inadegaute to meet requirements, and utterly regardless 
of national and international interests. The Executive 
Council immediately decided to meet on Monday to 
consider the situation, and it is an indication of its appre- 
ciation of the fact that the conference resolution was 
altogether unwarranted, that the Council at once agreed 
unanimously that notices could not be tendered to termi- 
nate contracts in support of the workmen at the Bedwas 
colliery, and, as a matter of fact, no notices have been 
served on the owners. This, however, does not finally end 
the matter, as another conference is necessary in order to 
rescind the resolution of Saturday last, and it has been 
decided to call it for Thursday, 19th inst. In its 
resolution the Executive Council recognised that the 
conference decision would work injustice, and when the 
delegates meet again on the 19th inst. it is proposed to 
recommend the conference to withdraw the demand for 
the dismissal of the overmen and foremen at the Bedwas 
colliery, other than the two foremen against whom charges 
have been made, which charges the Executive Council 
agrees to have been well founded. 


Admiralty and Coal Prices. 


South Wales coalowners who supply coals for 
Admiralty purposes have recently come to agreement 
concerning the prices to be paid for supplies during the 
past year. Negotiations had been carried on for some 
months, the owners strongly representing that the prices 
were inadequate, and that they were substantially below 
the Coal Controller’s schedule, even for lower grade 
qualities. The prices which have now been agreed upon 
are even now below the schedule for coals exported to 
Allied countries by 2s. per ton in most instances. The 
increases which have been granted by the Admiralty 
authorities operate as from the Ist January last and are as 
follows :—3s. per ton from January Ist to June 23rd ; 
2s. 6d. per ton from June 24th to June 30th; 2s. from 
July Ist to August 3lst, and 6d. per ton from September 
lst till further notice. The aggregate increase therefore 
from the beginning of the year is 8s. per ton, which brings 
the prices up to from 35s. to 38s. for large coals, according 
to grade, while smalls rule now from about 22s. 6d. to 26s. 
The increase conceded as from September Ist of 6d. per 
ton is intended to cover the extra cost in respect of the 
tipping and weighing charges, which were advanced by the 
Dock authorities as from that date. Washed nuts are to 
be paid for at 1s. 6d. per ton less than the f.o.b. price of 
the corresponding large, and washed beans and peas at 
3s. 6d. or 4s. less per ton f.o.b., according to quality. 
Washed duff is advanced from 18s. on January Ist to 23s. 
as from September Ist onwards, while the new prices for 
unwashed duff range from 18s. to 22s., according to 
quality. These prices are to continue in force subject to 
three months’ notice of alteration by either side, after 
January 31st next. 


Forcing Down Freight Rates. 


Just as during the war all engaged in the coal 
trade were on the qui vive for altered conditions, which 
invariably were in the direction of tightening the screw on 
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business and enterprise, now everyone is watching for 
signs and indications of a reversal of that state. As all 
know, freight rates have soared during hostilities to pre- 
viously unheard of figures. Neutral owners have bene- 
fited by the high rates very substantially, but if report is 
true determined effort is to be made to reduce the rates. 
The report is current that the French Government has 
issued a decree that importers of coals are not to pay more 
than a certain price for their supplies. Seeing, however, 
that the coal prices are fixed as per the Coal Controller’s 
schedule, it is obvious that if there is to be a reduction in 
the c.i.f. price of coal then it must be the freight rate that 
suffers. Freight rates are not fixed, but figure in the Coal 
Controller’s directions as maximum rates. So far the 
_price which French importers must not exceed for their 
coal supplies has not been announced, but it is understood 
that it is on such a basis that not only must neutral 
owners, if they want employment for their tonnage by the 
Allies, accept the same rates as apply to British vessels, 
but that it involves a substantial reduction in the rates 
which figure as the maximum even for British vessels. 
For the past week or two it has been reported in shipping 
circles that pressure has been exerted by the Inter-Allied 
Chartering Executive to break neutral rates, and when 
neutral owners have been negotiating business the fact 
has been pointed out that Allied tonnage is practically 
sufficient to lift the limited supply of coals available, and 
that if they want a freight then possibly business can be 
arranged if neutral owners are prepared to accept the rates 
applicable to British tonnage. 


Current Business. 


Unusually strong conditions have characterised 
all branches of the coal market. Tonnage supplies are 
abnormally heavy, and despite the number of steamers 
which is being ordered away in ballast, the quantity of 
tonnage is far in excess of what can be dealt with. A week 
ago it was evident that many vessels would be detained 
for a very considerable period before getting a loading 
turn, but it is now practically certain that numbers of 
steamers will not get their requirements before the end of 
this month. Colliery companies have received a com- 
munication from the District Coal and Coke Supplies 
Committee that the Coal Controller desires that for the 
remainder of this month home consumers should get 
preference over export business in the matter of coal 
supplies, and that as regards.coals for the South-Western 
counties, if colliery companies have not sufficient wagons 
the railway companies should facilitate deliveries as far as 
possible by assisting in the matter of rolling stock. In 
these circumstances exporters will find it more difficult than 
ever to secure their needs. Additional supplies of coal are 
undoubtedly needed by the railways to meet the extra 
demands made upon them by increased traftic during the 
next few weeks, while it is evident that the Coal Controller 
desires that all consumers should be relieved of anxiety 
during the holiday period as to their coal supplies now that 
the position in other directions is not so acute and urgent. 
Coal production, however, is far from satisfactory, and the 
searcity is accentuated by the number of temporary 
stoppages occurring as the result of disputes. Further- 
more, the complaint is heard that many miners are deliber- 
ately refraining from putting forth their best efforts, and 
are too ready to be content with the minimum wage. All 
grades of coal are readily. absorbed, and colliery com- 
panies are fully stemmed. Coke is also firm, and very 
searce, very little business being done for shipment. The 
Admiralty authorities have agreed to an increase of 5s, 
per ton for the supplies taken by them for shipment, thus 
bringing their price up to 48s per ton at the pits. Patent 
fuel makers are full up with orders, pitwood being un- 
changed and in fair supply. 

LatFrr. 

Coal market conditions continue to display great 
strength, the demand all round being abnormal. Since 
the arrangement was made between the Miners’ Federation 
and the coalowners that holidays should be taken on 
Saturday (Election Day), at those collieries in the divisions 
where Parliamentary contests take place, the Coal Con- 
troller has communicated with the secretary of the South 
Wales Miners’ Federation calling attention to the serious 
shortage in the supply of coal. The secretary of the 
Federation therefore urges that there shall be full work on 
Friday night, and that no colliery will stop on Saturday, 
otherwise than is necessary for election purposes. Large 
quantities of coal are going inland, but many collieries 
doubt whether they will be able to carry out the desire of 
the Controller to complete the whole of this month's 
deliveries by the 21st. 


Sehedule Prices (Fixed for Allies). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
283. 6d.; washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s ; 
best Eastern Valleys, 36s: seconds, Fastern Valleys, 35s. 
Bituminous coal ; Best households, 40s.; good households, 
37s. 9d.; No. 3 Rhondda large, 27s. 9d ; smalls, 33s.; No. 2 
Rhondda large, 34s.; through, 29s. and 30s. 6d.; smalls, 
24s. and 26s.; best washed nuts, 37s.; seconds, 35s. 6d.; 
best washed peas, 34s. 6d.; seconds, 33s. 6d.; patent fuel, 
37s. (6d extra France and Italy) ; coke, 54s. 6d.; pitwood, 
ex ship, 65s. Neutral prices (minima): Best smokeless 
large, 50s.; best. seconds, 47s. 6d.; seconds, 46:.; ordinary 
large steams, 45s.; best drys, 45s.; ordinary drys, 42s. 6d.; 
best house coal (export), 50s ; good qualities, 46s.; No. 3 
Rhondda large, 46s.; No. 3 smalls, 38s.; No. 2 Rhondda 
large, 41s.; No. 2 through, 35s. 6d.: No. 2 through seconds, 
33s.; patent fuel, 15s.; and coke, 70s.. 


Newport. 

Business has been very difficult owing to the fact 
that there is practically no free coal available. Stocks are 
non-existent, except in the case of smalls, which in bad 
times had been hanked. Shipments have been very active, 
the docks being well off in the matter of tonnage. Outputs 
’ have suffered in this district by stoppages, and on Saturday 
the coalowners have agreed to a stop day at collieries in 
districts where there are electoral contests. The home 


demand for coals continues very brisk. Schedule prices 
(fixed for Allies) : —Steam coal: Best Newport Black Vein 





large, 37s.; Western Valleys, 36s.; best Eastern Valleys, 
36s.; other sorts, 35s.; steam smalls, 25s. to 27s. Bitu- 
minous coals : Best house, 4s.: seconds, 37s. 9d; patent 
fuel, 37s.; pitwood, ex ship, 65s, Neutral prices (minima) : 
Best Newport Black Vein, 45s; Western Valleys, 43s. 6d.; 
best Eastern Valleys, 43s. 6d.; Eastern Valleys, other sorts, 
42s ; best house coals, 50s.; seconds, 46s.; patent fuel, 45s,; 
and coke 70s, 


Swansea. 


The abundant supplies of tonnage have worked a 
considerable change in the anthracite coal market, the tone 
of which is very strong. Anthracite, large, and cobbles, 
nuts, and beans have been very scarce, the consequence 
being that prices have exceeded the minimum under the 
Coal Controller's schedule in respect of sales to neutral 
consumers. The prices for neutral business are 7s. above 
the minimum figures, but steam coals continue at the 
minimum figures in the schedule. Schedule prices (fixed 
for Allies) :—-Anthracite: Best breaking large, 37s; 
second breaking large, 36s.; third breaking large, 34s. 6¢.; 
Red Vein large, 34s. 6d.; machine made cobbles, 46s. to 
49s. 6d.; French nuts, 46s. to 49s. 6d.; stove nuts, 46s. to 
49s. 6d.; heans, 40s. to 42s.; machine made large peas, 27s.; 
tubbly culm, 18s. and 20s.; duff, 13s. 6d. and 15s. 6d. 
Steam coal : Best large, 37s.; seconds, 34s.; bunkers, 2s. 
and 30s. 6d.; smalls, 24s. and 26s. Bituminous coal : 
Through and through, 34s.; smalls, 31s ; patent fuel, 37s. 
Neutral prices quoted :—Best large anthracite, 52s.; 
seconds, 50s. 6d.; thirds, 48s.; Red Vein, 45s.; machine 
made cobbles, French nuts, and stove nuts, 61s. to 67s.; 
machine made beans, 54s, to 57s.; machine made peas, 45s ; 
rubbly culm, 26s.; breaker duff, 16s.; best large steams, 
45s.; second quality, 41s.; best through, 35s. fid.; second 
through, 33s.; bituminous through, 41s.; smalls, 32s.; and 
patent fuel, 45s. 


Tin-plates. 


Labour shortage continues to be responsible for 
restriction in production. Works are very busy, but 
makers are not inclined to book orders ahead until prices 
become more settled for oil sizes and plates for shipment to 
neutral countries. T!.e present official maximum: price is 
30s. 103d. per box for 1.C. 14 + 20 « 112 sheets net f.o.r. 
works for home trade : block tin, £274 10s. per ton cash ; 
£269 10s. per ton three months: copper, £122 per ton 
cash and tor three months; lead, Spanish, £40 10s. per 
ton ; spelter, £56 per ton. 








LLOYD'S REGISTER SHIPBUILDING RETURNS. 


A WELCOMF sign that the long war is indeed over is 
the reappearance of Lloyd's Register Shipbuilding returns. 
The document just issued deals with the quarter ended 
30th September, 1918. It is explained at the outset that, 
in consequence of the war, it has not been possible to 
compile complete information regarding the shipbuilding 
industry throughout the world. The present returns 
comprise all merchant vessels in course of construction 
in the United Kingdom, the British Dominions, and Allied 
and neutral countries. Warships and vessels built to 
the order of the Admiralty for other than mercantile 
purposes are excluded. 

The returns of merchant vessels under construction, 
which only take into account vessels of 100 tons and up- 
wards the construction of which has actually been com- 
menced, show that there were 383 merchant vessels of 
1,746,933 tons gross under construction in the United 
Kingdom at the close of the quarter in question, ended 
30th September, 1918. Of this number 373, of 1,742,083 
gross tonnage, were steel steam ships, and ten of 4,850 
gross tons steel sailing ships. Ferro-concrete vessels 
are not included, as practically all such vessels now under 
construction are for Admiralty account. The tonnage 
now under construction in the United Kingdom is about 
68,000 tons less than that which was in hand at the end 
of last quarter, and 132,600 tons less than the tonnage 
building 12 months ago. Of the merchant vessels being 
built in the United Kingdom at the end of September, 
310 of 1,418,037 tons are under the inspection of the Sur- 
veyors of Lloyd's Register with a view to classification 
by this society. 

Five of the sailing ships were under 500 tons, four 
between 500 and 1000 tons, and one between 1000 and 
2000 tons. Of the steam ships, forty-one were between 
2000 and 3000 tons; forty-four between 3000 and 4000 
tons, fourteen between 4000 and 5000 tons, 139 between 
5000 and 6000 tons; thirty-six betwoen 6000 and 8000 
tons: twenty-seven between 8000 and 10,000 tons; 
four between 10,000 and 12,000 tons, six between 12,000 
and 15,000 tons, one between 15,000 and 20,000 tons, 
and two between 20,000 and 25,000 tons. The total 
number of merchant vessels under construction in Allied 
and neutral countries is given as being 2144, with a total 
gross tonnage of 6,371,388, made up of 1966 steamers of 
6,258,194 gross tons and 178 sailing vessels of 113,194 
gross tons Of this total no less than 1020 vessels of 
3,382,799 gross tons are being built in the United States. 











LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





OUTPUT OF SCOTTISH SHALE OIL. 


Sir,—In your issue of 29th ult., the above is put at only 
70,000 gallons annually. This is an obvious error. In a atandard 
work entitled ‘‘ The Oil Conquest of the World,” issued some 
time ago, on page 193 it is stated that the six Scottish oil com- 
panies operating employed 10,000 men, with an annual wages 
bill of one million sterling, and an output of 20 million gallons 
illuminating oil, 5 million gallons of naphtha, 22 million gallons 
Inbricating oil, 25,000 tons of paraffin wax, and 54,000 tons of 
sulphate of ammonia. Since these figures were compiled there 
has been a large increace in the output, but at present I cannot 
give the exact figures. But, apart from that, 70,000 gallons oil 
would represent a ridiculously small output per ton of shale 
raised and distilled. The yield of the Dunnet and Curly Lothian 








Deo. 18, 1918 








shale together is 324 gallons per ton lab., and 29 to 29}"gallons 
in actual practice. The Broxburn and Fell shale yield 40 gallons 
lab., and (I think) about 36 gallons in actual practice. The 
average yield of Scottish shale is 25 gallons of oil perton. “ Tha 
English Oil Fields, Limited,” claim that they can extract 
40 gallons per ton, and it is claimed for the recently discovered 
American shale fields that they will yield 40 to 50 gallons per ton, 
and that in one instance 90 gallons per ton had been obtained, 
Without endorsing the accuracy of the Norfolk and American 
claims, and tounding only on the average Scottish yield, it is 
perfectly obvious that the Scottish output of shale must yield 
an enormously greater quantity than 70,000 gallons of oi! 
annually, H. J. Peppre. 

Edinburgh, December 6th. 

[ We are obliged to our correspondent for his correction. The 
figure is a fairly obvious mistake for 70,000 tons of fuel oil. Tt 
was estimated in 1913—see “ Oil Fuel,” by Vivian B. Lewis— 
that 50,000 tons could be recovered, and recent events would 
appear to have raised the output to 70,000 tons.—Ep. THE E.] 


THE MENAT SUSPENSION BRIDGE. 


Srr,—In the issue of Engineering and Contracting for October 
30th last is a reprint of an article from your publication, entitled 
“Tests on Tie Bars from the 90-Year Old Menai Suspension 
Bridge.’ You state, ‘‘ The fractures occurred always through 
solid metal, and not at a weld, and revealed a coarsely crystalline 
structure. The conclusion was reached therefore that the 
trouble was due to fatigue in the metal.” 

Here we have the old familiar bogey of “ Fatigue.’ The 
factor of safety for the bars, ellowing for full live load, but 
neglecting wind stresses, is given aseight ; how, then, could there 
have been fatigue in the metal urless there was a condition of 
over stress reaching the elastic limit ? It would seem probable 
that the crystalline structure at points of fracture was caused by 
the internal stresses, from cooling, set up by the welding method 
of manufacture for these wrought iron eyebars, In the old days 
of bridge building in this country, when we used welded bends 
on wrought iron eyebars, the bars under test often broke near 
the weld, notwithstanding the fact that the sectional area 
there was greater than that of the body of the bar. It appeared 
that the injurions effects of local heating were not always 
removed by subsequent annealing: and it would appear that 
this will be the case when the eyebars in the Menai Suspension 
Bridge are thus treated, unless the bars are raised to high heat 
and re-working of the metal—to restore the original fibrous 
strneture of the wrought iron—be resorted to. If this re-working 
of the metal is not done, it wi!l be interesting to see the results 
of tests upon the annealed eyebars. 

F. H. Franktanp, 
Consulting Engineer. 
New York, November 14th. 





ELECTRIC RAILWAY ROLLING STOCK. 


Srr,—Why do the Underground Railways not put a placard 
in each ‘ double-ender”’ car telling passengers to pass out by 
the forward door’? This would soon become a habit, and 
incomers would then enter by the after door, obviating the two 
irritated and conflicting stream: at all the doors, and the con- 
sequent delay of the trains. As for the comparatively few 
“ single-ended ”’ cars, they might well be gradually altered by 
the provision of doors at the closed end. One marvels that they 
should ever have been tolerated for Tube traffic. 

Another point : Some dark and foggy day a railway company 
will damage a wealthy and litigious alighting passenger. There- 
after they will put along the platform edge a strip of whitewash 
which has gaps in it—a dotted line or even a line with its inner 
edge ragged, instead of the present full line which, altogether 
too neat and sliding smoothly past, gives no indication to the 
passenger that the train is not at a standstill. Perhaps the 
solicitor’s department will consider this, 
fe Se A 


December 7th. 


MODERN SEWAGE TREATMENT. 


Sir,—With reference to the short account of Dr. E. Ardern’s 
lecture—‘‘ Modern Sewage Treatment '’—to the Junior Institu- 
tion of Mechanical Engineers, which appears under ‘‘ Provincial 
Letters (Lancashire) in your issue of the 29th ult., would you 
kindly allow me to qualify the statement, ascribed to me, as to 
the value of the residual activated sludge for fertilising purposes ? 

The opinion I wished to express was that, by this method of 
purification the value of the highly nitrogenous sludge, of very 
definite value, so produced would amply balance the running 
costs of the process. 

The extent of reduction of an authority's liabilities becomes 
more and more evident when one compares this intensive process 
of purification with the orthodox precipitation and filtration 
methods, but I did not mean to suggest for.one moment that 
interest on capital expenditure, administrative costs, and so 
forth could he met by the sale of activated sludge. 

8S. Ernest MELLING. 
Manchester, December 7th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 





@ Messrs. Starrorp Ransome and R. GILBERT-CooPER, consult - 
ing organisers, who have hitherto carried on business at Parlia- 
ment Mansions, Victoria-street, have removed to new offices at 
108. Victoria-street, Westminster, 8.W. 1. Telephone: Victoria 
6733. 


Tar Henry Wetts On. Company, of Imperial Oil Works, 
Bloom-street, Salford, Manchester, asks us to state that it has 
removed its head offices to 11, Haymarket, 8.W. 1, which is 
under the personal charge of Mr. Henry M. Wells, the principal 
of the firm. Telephone, No. 2046 Regent, London. Tele- 
graphic address, “ Olhenwelco,”’ Phone, London. 

Tat Stanton Tronworks Company, Limited, has opened a 
branch office at Grosvenor Chambers, Deansgate. Manchester. 
The office is under the management of Mr. G. W. Turner, and all 
matters relating to pig iron, cast: iron — special castings, 
ironstone and slag sales in that district will be conducted from 
that office, The telephone number is 4945 City, and the tele- 
graphie address ‘‘ Spigot, Manchester.”’ 
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SALFORD ELECTRIC POWER STATION. 


Parente 
Owixna to the unprecedented demand for electrical 
energy for power purposes in the large manufacturing 
centres of the United Kingdom during the past four years, 
power station engineers have been hard pressed to keep 
pace with it. Where it has not been practicable to build 
new stations, improved and more up-to-date plant has 
had to be introduced to replace machinery which had 
become obsolete. A typical exumple of this kind is that 
of the Salford Corporation power station in Frederick-road, 
Pendleton. The Borongh of Salford possessed a power 
station of a sort as long ago as 1895, with a total capacity 
of 360 kilowatts, but within four years of that date the 
demands for current, chiefly on account of the electrifica- 
tion of the tramway system, necessitated the erection of a 
new station on the present site, with a capacity of 6400 
kilowatts, supplemerted by two storage batteries having 
a combined capacity of 270 kilowatts for three hours. 
The plant comprised sixteen Lancashire boilers and eight 
Browett-Lindley vertical engines coupled direct to Mather 
and Platt dynamos, each having a rated output of 800 
kilowatts. This plant was supplemented later by three 
direct-current turbo-generators of 1000 kilowatts capacity 
exch, and a further large storage battery with a capacity of 
675 kilowatts for three hours. By the aid of these piece- 
meal additions the output grew from about 1} million units 
in 1902 to 19 million units in 1914. 

Several years prior to that date the committee, realising 
the disadvantages of a power station on a restricted site 
with inadequate coaling and condensing facilities, obtained 
reports from various experts as to the necessity for erecting 
@ new power station to meet the growing demand for energy. 
The various reports agreed that a new station was neces 
sary, but the committee, loth to face the financial burden, 
which would probably mean a deficit in revenue accounts 
for several years, allowed mattérs to drift. However, in 
June, 1914, the committee decided, on the advice of their 
n-wly appointed engineer, Mr. J. A. Robertson, M.LE.E., 
to adopt a high-tension system of transmission, and a 
turbo-generator of 5000 kilowatts capacity at 6600 volts, 
50 periods, was ordered. This set was delivered and 
eected in the remarkably short period of nineteen weeks, 
and effected an immediate improvement on working costs. 
It was felt, however, that to install modern plant at the 
Frederick-road site could at best be only a temporary 
moasure, and the question of a new station was again 
thoroughly considered, with the result that in February, 
1915, the committee decided to.erect a new station on a 
site adjoining the Corporation Sewage Works in Weaste. 
Unfortunately, the restrictions imposed by the Treasury 
on few expenditure by local authorities took effect shortly 
afterwards, and the committee had no choice but to post- 
pone the new scheme for the time being. 

The results of running the new plant. proved so favourahle 
that a duplicate of the first set was purchased and erected 
in 1915, and a third set of the same capacity, comprising 
a Willans-Zoelly turbine coupled to a Westinghouse 
alternator, was put into commission last year, so that the 
power station is now equipped with 15,000 kilowatts of 
modern generating plant, which has displaced eight 
reciprocating engines of a total capacity of 6500 kilowatts, 


MR. J. A. ROBERTSON, M.I1.E.E., ENGINEER 
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SHOWING THE ENGINE ROOM WITH NEW TURBO-GENERATORS 


| The illustration given below shows the engine-room with 
the original reciprocating plant, while at the top of this 
page we give an illustration showing the same engine-room 
as it appears to-day. 

To accommodate the new plant several interesting 
problems had to be dealt with, as it was necessary to keep as 





engine-room floor level. The condenser is placed directly 
beneath the turbine, while the auxiliary plant is at the side 
under the floor level. The whole set of 5000 kilowatts 
capacity, including condenser and auxiliaries, occupies 
therefore no more floor space than the reciprocating set 
of 750 kilowatts which it displaced. The two sets sub- 











THE ENGINE ROOM, 


much as possible of the old plant running to cope with the 
demand ; only one engine set could be removed to accom- 
modate the first turbine set installed in 1914, and the 
latter had therefore to be placed across the engine-room, 
occupying almost its full width. Fortunately, plenty of head 
room was available, and it was possible to erect the 





turbine on a steel] and conercte erection 12ft. above the 











SHOWING ORIGINAL PLANT 


sequently installed have, as will he observed, been placed 
longitudinally in the room, giving more space for auxiliaries 
and permitting the introduction of air filters for the 
alternators. ‘ 

The first two sets are of the Westinghouse -Rateau 
impulse type running at 1500 revolutions per minute, and 
driving Westinghouse alternators of the compensated 
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type. The auxiliary plant comprises a turbine-driven 
Le Blanc rotary air pump and extractor pump on the same 
shaft, the circulating pump being motor driven. The 
third set comprises a turbine of the Willans-Zoelly type 
driving a Westinghouse alternator. The c ondensing plant 
for this set is on the Muller-Jose principle, the water for the 
ejector being supplied from the cooling tower main through 
a turbine-driven gpump, the turbine also driving the 
extractor pump. 


The original plant in the boiler-house, comprising 





trated light, very efficient lenses, and considerable care 
in installation and alignment. Owing to the concentra- 
tion necessary the signal has a very small spread of beam. 
Medium-range signals are used by many electric railways 
in interurban service. They may be of relatively inex- 
pensive construction and with considerable spread of the 
projected beam. Short-range light signals are used 
where medium siz2 and expense are the deciding factors. 

In the report of the Signal Association it is stated that 
coloured and position-light signals for day and night use 








NEW BOILER PLANT AT 


sixteen 30ft. by 8ft. Lancashire boilers and one Babcock 
and Wilcox water-tube boiler, has been supplemented by 
two marine type Babcock and Wilcox boilers, with super- 
heaters, economisers, and induced draught, having a 
combined capacity of 70,000 lb. of steam per hour. These 
boilers are fitted with ‘‘ Underfeed” stokers and forced 
draught. Owing to the lack of space for extensions, the 
two boilers have been erected in a temporary building at 
the end of the engine-house. 

Tn conjunction with the system of high-tension genera- 
tion, rotary sub-stations have been equipped in the 
Blackfriars district, and also in the Trafford. Park district, 
with a capacity of 7500 kilowatts, and rotary converter 
plant, with a capacity of 5559 kilowatts, is installed at 
Frederick-road. A transformer sub-station has been 
erected and equipped in the Ordsal district, and nine 
transformer sub-stations have been placed on consumers’ 
premises. 

The improvements carried out have enabled the under- 
taking to increase its output of electricity trom 17 million 
units in 1913-14 to 33 million units for the last completed 
year. It is felt, however, that the disadvantages of 
Frederick-road site would not justify under present circum- 
stances any further expenaiture, and to meet the require- 
ments of the immediate future the Corporation has recently 
entered into an agreement with Manchester to take a bulk 
supply equal to 4000 kilowatts under a three years’ agree- 
ment. This supply will be in addition to the bulk supply 
which is available from the Lancashire Power Company of 
2000 kilowatts. It is estimated that the power supplied 
from the Corporation mains does not at present represent 
more than one-third of the total power used within the 
borough, and in view of the general tendency to adopt 
electricity for power purposes, as well as its possible 
application to metallurgical and chemical processes in the 
future, it is felt that the conditions justify a new 
station within the horough, or in conjunction with neigh- 
bouring authorities on the lines recommended in the 
recent report issued by the Board of Trade Committee. 








LAMPS FOR DAYLIGHT SIGNALS ON 
RAILWAYS. 


Use of electric lamps for day indications as well as 
night indications of railway signals has been reported upon 
favourably by the American Railway Signal Association. 
These lamp signals are of three classes: First, position- 
light signals, in which the various indications are given 
by rows of white lights in different positions, as tried on 
the Pennsylvania Railroad, and described in THE Enet- 
NEER some time ago. Second, colour-light signals, 
giving the indications by varying colours, as used ex- 
tensively on underground railways and electric railways 
in America. Third, position-colour light signals, in which 
both position and colour of the lights are combined to 
give the indications. Signals of this last class are in the 
tentative stage at present. 

The lamp signals employed have to meet three condi- 
tions: Long range, medium range, and short range. 


The first are for high-speed traffic and require a concen- 
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reduce the liability of failures by the elimination of all 
moving parts except the control relays. Light-signals 
have greater visibility and range than the semaphore 
under adverse conditions of weather and background, 
while the close indications compare favourably. Light- 
signals give uniform indications at all times. Other 
types of signals give indications by position in daylight, by 
colour at night, and by both during the transition periods. 
The various aspects of the position-light signals are equal 
in intensity, range and visibility. 

In general practice the number of aspects of any one 
arm of a semaphore signal are limited to three. With 
the position-light signal, four distinctive positions may be 
used, while the number of indications given by coloured- 
light signals is limited only by the number and com- 
binations of colours available. 

Where electric current is ready at hand, the cost of 
operating light signals is less than for operating motor 
semaphore signals. The current consumption under 
normal automatic signal conditions is as follows: Position- 
light signals, four 5-watt lamps, 20 watts. One coloured 
light, 35 to 50 watts. For interlocking signals the con- 
sumption is increased according to the number of lights 
displayed, but the ratio is the sam>. Cost of maintenance 
of light signals is considerably less than that for motor- 
operated signals, and as the coloured-light signal has less 
lights to renew it has an advantage in this respect over 
the position-light signal. 

Economical use of light signals is limited to points where 
current is obtainable, and in such cases this type of signal 
has advantages over other types. The position-light 
signal can be installed in any situation where loading 
gauge clearance will permit the erection of the ordinary 
semaphore signal. The coloured-light signal, however, 
can be used in more restricted clearances. 








PULVERISED COAL FUEL IN AN AMERICAN 
SMELTING PLANT. 


LEAD smelting with pulverised coal as fuel for the fur- 
naces, boilers and kettles has been adopted in the new 
Bunker Hill lead smeltery, in Nevada, as a threatened 
shortage of fue] oil was impending while the plant was 
under construction. Freedom from dust is a character- 
istic of this installation, which was built by the Bonnot 
Company on the Holbeck return-circuit system. The 
crushing is done under partial vacuum, and the pulverised 
coal is circulated throughout the plant in a closed circuit, 
the excess being returned to the bins after the desired 
amount of coal has been drawn off by deflectors to burners 
at desired points. The cheap slack coal used is weighed 
and dried, and then fed by plungers to a pair of Bonnot 
pulverisers, from which the product is drawn by an 
exhaust fan and delivered to a 25-ton bin. Of this pro- 
duct about 85 per cent. will pass a 220-mesh sieve. The 
coal is circulated in mains, in amount proportionate 
to the amount of air. When a burner is opened so as 
to take air and fuel from the circulating system, the air 
pressure in the main drops, and this drop causes the 
blower to pump in more air. The consequent opening of 
the air intake valve causes the coal feeder to operate at 








higher speed, so that the relation of air to coal is main. 
tained constant. The distributing main is 15in, diameter, 
and the return main 8in., while the length of the pipe 
system is about 1500ft. The pulveriser will crush 20) 
tons of coal in 8 hours, which is sufficient for a 24 hours 
supply for the softening, lead refining, Faur, cupel and 
silver-refining furnaces, as well as for a 150 horse-power 
boiler used at the copper sulphate works. 








MINISTRY OF MUNITIONS ORDERS. 





EXPORT PRICES. IRON AND STEEL 


THE following fixed prices are to be charged for deliveries 
for export until further notice, except for deliveries under 
contracts made prior to 16th November, 1918, for whic! 
priority certificates and export licences have already bee: 
obtained. 

These prices are for delivery f.o.b. port of shipment for 
net cash against documents, and apply equally to makers, 
merchants and agents. Makers may, however, allow t. 
merchants or agents a discount not exceeding 1} per cent. 

A merchant or agent purchasing steel for export is tv 
make a declaration in writing to the steel makers to that 
effect in respect of each such purchase. 
Fixed basis 

prices. 


List. Per ton. 
em. a. 
Ship, bridge and tank = A 1610 6 
Boiler plates ‘ ae Cc 17 10 6 
Chequer plates .. paras) )-tp le 18 0 0 
Ship, bridge and tank ‘thin, plates a ge ee ae 19 10 6 
Angles and other sectional material > ne 1662 6 
Small angien, feepand fate .. .. «» «» E 20 0 6 
Joists .. ° ie er Oa ee m2 6 
Rounds, squares ‘and ‘hexagons ceccas oes. 1710 6 
Small rounds, squares and hexagons se) ane 20 0 (0 
Rails, 60 lb. per yard and over ee 15 10 oO 

» under 60 Ib. per yard down to ana in- 
eluding 50 Ib. ahs 15 12 6 

» under 50 lb. per yard down to and in- 
cluding 45 lb. per yard . 1610 0 

» under 45 lb. per vard down to and in- 
cluding 40 lb. per yard... 18 10 0 

» under 40 lb. per yard down to and in- 
cluding 30 lb. per yard... 19 0 0 

» under 30 lb. per yard down to and in- 
eluding 20lb. per yard ;. 19 10 0 

» under 20 lb. per yard down to and in 
cluding 14 Ib. per yard oak 6 20 0 0 
under 14lb. per yard .. .. .. .. 20 10 0 
Billets per Sch. E, description (A) rye 1310 6 
Billets per Sch. E, description (B) and (Cc ) a> 15 0 0 


Extras.—Same as for home sales—-see authorised list. 
The above prices apply to steel supplied either by steel 
makers or re-rollers 


Bar iron ch os. oh...-ei ee ee tbat abe 20 0 «6 


A drawback is payable to the Government on exports 
of the above materials on account of subsidies. 


EXPORT PRICES. PIG IRON. 


The following fixed prices are to be charged for deliveries 
for export until further notice, except for deliveries under 
contracts made prior to 16th November, 1918, for which 
priority certificates and export licences have already been 
obtained. 

These prices are for delivery f.o.b. port of shipment for 
net cash against documents, and apply eqyally to makers, 
merchants and agents. Makers may, however. allow to 
merchants or agents a discount not exceeding 1} per cent. 

A merchant or agent purchasing iron for export is to 
make a declaration in writing to the ironmakers to that 
effect in respect of each such purchase. 


Per ton. 
Hematite Pig Iron— Za 6 
East Coast Mixed Nos.1,2and3 .. .. .. 812 6 
Scottish po a as ee 812 6 
Welsh oo ye ye 8 12 6 
West Coast Pa Taal ee 817 6 
Malleable Hematite Pig Iron— 
Refined cupola cast .. 1010 0 
Cast direct from blast- furnaces, lane bis all 
7 6 


grades .. q bach eet "ia 9 
F bas and Forge Pig Pian 

Cleveland, No. 3 foundry 

Ditto forge . 

Derbyshire, Leicestershire and Nottingham, 
No. 3 foundry . 

Ditto No. 4 forge 

Lincolnshire foundry 

Ditto forge 

Northamptonshire, No. 3 foundry 

Ditto No. 4 forge ° 7 

North Staffordshire foundry 

Ditto No. 4 forge 

South Staffordshire, ‘Shropshire and Worces- 


as) 
a] 
= 


S357 GS =2 +2 +13 +3 3 
= 


tershire part-mine foundry 712 6 

Ditto part-mine forge 710 0 
Scottish, No. 3 foundry 8 4 0 

Basic Piy Iron-— 

Cleveland .. = 710 0 
Derbyshire, Leicestershire and Nottingham Se pe eee 
Lincolnshire o..2 bes gat eh, bere ee ay Mae 
Northamptonshire ees Se... 

ite Se 


North Staffordshire .. 
South aggro Shropshire and Worce: "ex: 
tershire .. . : oe oa 
Subject to all aia variations for qualit y which have 
been sanctioned by the Ministry for the home trade. A 
drawback is payable to the Government on exports of the 
above materiais on account of subsidies. 


LIST OF STEEL PRICES TO COME INTO OPERA. 
TION FOR HOME DELIVERIES ON AND AFTER 
FEBRUARY Ist, 1919. 


gs. d 
Ship, bridge and tank plates .. 40 (0 
Chequer plates—a1ild steel, diamond patte rn 1510 0 
Boiler plates... esc 15-0 0 
Ship, bridge and tank thin plates as is 0 0 
Angles and bulb angles. .. FS ie? eet | 13 12 6 
Suail ppg tevsmmd Gate 4.0 uc ke pe 1610 O 
Joists .. : 13.12 6 
Rails, 60 lb. ‘per yard and. over | ie oe 
Rails, 50 lb. per yard and over, but under 60 Ib. 
peryard.. . es eae 2 13 10 0 
Rounds, squares and ‘hexagons Be orep 14 5 O 
. 1610 0 


Small rounds, squares and hexagons .. .. 
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Kolled Blooms, Billets and Slabs— 

(a) Base price covers all ordinary rolling down 
qualities up to .25 carbon inclusive, or up 
to 32 tons per square inch tensile (includ- 
ing Lloyds ship quality), or where the 
maximum percentage of sulphur or phos- 
phorus is not specified to be below .06. 





Test at makers’ works is to be final. as 13-32. ¢ 
(b) For forging small articles such as shell 
bases, base-plates, fuse parts, &c., where 
neither special cropping of the ingot nor 
special analysis is called for, tensile not 
exceeding 32 tons es AS ee 1215 0 
(c) Hard qualities (such as wire qualities) 
above .25 carbon to..85 carbon inclusive, 
where no special cropping of the ingot is 
called for, and where maximum percentage 
of sulphur and phosphorus is specified to 
be .06, and for steel specified with tensile 
strain up to 45 tons per square inch 1215 0 
Ingots— 
(yg) Ingots for re-rolling, of same quality and 
description as detailed in (a)above .. 9 56 0 
Ingots for forging—Weight up to 7} tons 
inclusive dae nen BER sie che. See 13.17 6 
Weight over 7} tons and up to 20 tons 
inclusive Ko  labe ea ot le 1417 6 
Weight over 20 tons .. 15 17 6 
Fixed basis 
prices. 
Per ton. 
a Sir 
Rails, under 50 lb. per yard down to and includ- 
ing 46 lb. per yard 3 .. «1 «- «- « 15 2 6 
» under 45 lb. per yard down to and includ- 
— «eo i ee er eee 17 0 0 
» under 40 lb. per yard down to and includ- 
PM. 66: ck ee ot op. 29 28° 8 
» under 30 lb. per yard down to and includ- 
dt ee eee eee is 0 0 
»» under 20!b. per yard down to and includ- 
ing 14lb.peryard .. .. ‘nes <s ) en e 
» under l4lb. peryard .. .. .. .. 19 0 90 
Hollow bridge rails, 45 Ib. per yard and over 1510 0 


All the above prices apply to steel supplied either by 
steel makers or re-rollers. The above prices may be 
subject to revision should any substantial change take 
place in the cost of wages or materials. 


BAR IRON FOR HOME DELIVERY. 


The present basis price for bar iron for home delivery, 
namely, £14 15s. per ton, f.o.t. makers’ works, will remain 
in force until further notice. 


CRANES. 

The Minister of Munitions has announced that the 
Cranes Order, 1916, made by him and dated the 20th 
December, 1916, hac been revoked as from December 6th. 
lt is further announced that such revocation will not 
affect the previous operation of the Order or the validity 
of any action taken thereunder or the liability to any 
penalty or punishment in respect of any contravention 
or failure to comply with the Order prior to such revoca- 
tion, or any proceeding or remedy in respect of such 
penalty or punishment. 





MOTOR ENGINES AND VEHICLES. 

The Minister of Munitions has also announced that as 
from the same date the Motor Engines and Vehicles 
Order, 1917, made by him and dated the 6th January, 
1917, is revoked, but that such revocation will not affect 
the previous operation of the Order or the validity of any 
action taken thereunder or the liability to any penalty 
or punishment in respect of any contravention or failure 
to comply with the Order prior to such revocation, or any 
proceeding or remedy in respect of such penalty or punish- 
ment. 


SHELLAC. 

Under the date of 10th December, 1918, the Minister 
of Munitions announced that the Shellac Control Order, 
1918, made by him and dated the 12th March, 1918, was 
revoked. ‘The revocation will not affect the previous 
operation of the Order or the validity of any action taken 
thereunder or the liability to any penalty or punishment 
in respect of any contravention or tailure to comply with 
the Order prior to such revocation, or any proceeding 
or remedy in respect of such penalty or punishment. 


RELAXATION OF PRIORITY FOR GOVERNMENT 
WORK. 


On December 11th the Minister of Munitions gave 
notice that all uncompleted contracts for the Admiralty, 
War-office and Ministry of Munitions which had been 
placed in Classes A or B, including tho various grades 
thereof, P 1, P 2, P 3, P 4, P 5, P 6, under the Order as to 
priority of March 8th, 1917, need no longer be given the 
priority attaching to them under the Order, except in 
cases where the contractor is notified in writing or by 
official notice in the Press that a particular classification 
is still required to be given to any particular contract. 
Contractors must notify the ordering Departments of the 
Admiralty, War-office, or Ministry of Munitions responsible 
for the contracts in question of any modification of the 
original date of completion resulting from this relaxation 
of the Order as to priority. 








EDUCATIONAL INTELLIGENCE. 





UNIVERSITY OF LONDON, UNIVERSITY COLLEGE: 


ARRANGEMENTS at University College have now been com- 
leted :— 
. (1) To enable students, whose courses of engineering have 
been interrupted by war service, to resume them as nearly as 
= at the point at which they left off, by rejoining at the 
eginning of the second term, January 13th, 1919. 

(2) To enable students, who were unable to begin their 
engineering studies last October owing to war conditions, to 
begin them ye entering next term, January 13th, 1919. 

For both classes of students additional work will be provided 
during parts of the Easter and Long Vacations, so as to enable 
them to get in a full session’s work between January and August, 


1919, 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Rranch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. : 

The date first given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 











STEAM ENGINES. 


116,696 (7836 of 1918). May 10th, 1918.—-Srur¥FING-BOXxEs, 
Henrik Anathor-Henriksen, Kristianssand, Norway. 

In this packing for piston-rods, the pressure is applied to the 
packing by a piston H operated by fluid pressure. This pressure 
piston is of the annular differential pattern, the larger diameter 
of which is placed within the packing box, while the narrow end 
can slide in the packing box cover I, the pressure fluid being 
admitted to an annular channel Q. The exterior packing 


N° 116,696 








sleeve B is fastened to the cylinder bottom A. Near the inner 
end of the packing is arranged a bushing, which serves as a 
guide for the piston-rod D. The packing rings E are suitably 
of a wedge-shaped cross section and are made hollow to allow 
them to yield. Each ring consists of eight parts and between 
each of the rings is placed a metal ring F of similar form to the 
rings E, but arranged in opposite relation to the same, so that 
the broadest part of the rings F lies against the narrowest part 
of the rings E. Each ring F consists of eight separate parts.— 
November 7th, 1918. 


INTERNAL COMBUSTION ENGINES. 


120,312 (1897 of 1918). February Ist, 1918—Srarrine 
Device, Alfred Ernest White, 88-90, Chancery-lane, London, 
W.C. 2 (a communication from the Dayton Engineering 
Laboratories Company, Dayton, U.S.A.). 

This is an electric starter and controlling device. The in- 
vention provides a new combination of parts in which a motor 
provided with a normally decentred armature and a helix 
connected therewith, with a pinion on the helix, are combined 
with a switch controlled by the movement of the pinion, for 
applying the full power of the motor when the pinion has been 
connected with the engine. M is the starting motor, on the 
elongated end of the armature shaft of which is a driving pinion 
which is capable of endwise movement along a special spline 
or thread. Upon the inner end of the pinion hub B and 
insulated therefrom is an annular switch member in the form 
of a copper ring C, adapted. when the pinion is in full engagement 
with the gear D, to engage the brushes E—F and close the circuit 
therethrough to receive the full working current from the 


+ 


N° 120,312 
























battery to turn the engine. The brushes are shown supported 
by and insulated from the motor frame G and connected in 
series with the motor through the ring C to a contact H 
engaged by the switch arm 8S. The armature is journalled nor- 
mally to be displaced from its field by a spring J. Upon 
establishing the initial engaging circuit through the resistance 
R the armature will be shifted into its field agairist the pressure 
of the spring, carrying with it the operating collar K and pinion 
B, the latter being brought into partial or retarding engage- 
ment with the fly-wheel gear D. On the rotation of the armature 
the pinion will be shifted into full engagement with the gear. 
Upon the kicking out of the pinion by starting of the engine, 
the circuit will be broken owing to the shifting of the ring C, 
and the spring J will then displace the armature to complete 
the disengaging of the pinion. As the switch S will have been 
moved into a position engaging only the contacts M, H, the cir- 
cuit will be completely broken.—November 7th, 1918. 


120,285 (17,856 of 1917). December 3rd, 1917.—VatvEe 
MEcHANISM FOR Rapiat. Enernes, The Daimler Company, 
Limited, and others, Coventry. 

The valve operating mechanism of radial engines constructed 

according to this invention, as shown in Figs. 1 and 2, comprises 

means whereby the separate inlet tappets arranged in one plane 
at right angles to the crank shaft and exhaust valve tappets 
arranged in another and parallel plane, are independently 
controlled from a single excentric, as distinguished from mech- 
anism for operating tappets arranged to employ two excentrics, 
one for the inlet and another for the exhaust tappets, each eccen- 
tric having a valve-operating ring loose thereon, with teeth on 
the ring engaging teeth ona stationary casing, these teeth also 
operating the tappets. In carrying out the invention a re- 


volving member B is operated by the single excentric A. The 
revolving member carries inlet valve operating cams C D in 
one plane and exhaust valve-operating cams in another plane at 





right angles to the crank shaft directly to operate the separate 





tappets of the exhaust and inlet valves. The gear teeth E 
of the cam ring B being excentric to the teeth F of the 
stationary member G and engaging therewith at one part, pro- 
duce a controlled rotary motion of the cam ring when the crank 
shaft revolves, and the motion of the cam ring and the shape of 
its cam surfaces are therefore such that the exhaust and inlet 
valves of each cylinder are separately operated. The separate 
inlet and exhaust valve tappets for each bank of cylinders 


N°120,285 








can be independently controlled from a single excentric, the lift 
of a valve with this mechanism being effected in part by the 
excentric and in part by the cam profile, the functions of the two 
members being equally important. During that part of the 
motion of the excentric when there is a considerable axial com- 
ponent, the excentric exercises the major part of the control 
of the valve, but while the excentric is passing through the region 
of its dead centre an axial component of motion is derived from 
the profile of the moving cam.—November 7th, 1918. 


112,425 (16,620 of 1917). November 13th, 1917.—Hor Piates 
For Hor Burs Eneres, Bessemer Gas Engine Company, 
Grove City, County of Mercer, Penn., U.S.A. (assignees 
of Harold Fell Shepherd, 410, Lincoln-avenue, Grove City). 

The hot plate forms one wall of a receptacle which is 
arranged in a jacketed housing. The receptacle has a flange 
which is seated on the outer face of the housing and clamped 
in position by a condensing head. The condensing head has 

a cavity which is connected with the circulating pipes. 

A liquid is provided for the receptacles. This liquid fully covers 

the plate, the level being indicated by dotted line. This 

liquid has a vaporising point at the ignition point of the ex- 
plosive mixture. Sulphur, which is a liquid at the temperatures 
to which it is here ordinarily subjected and which has a vaporis- 
ing point of 446 deg. Cent. at atmospheric pressure, is well 
adapted for the purpose. Mercury. which has a vaporising 
point at 360 deg. Cent., may be used to advantage with some 
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mixtures. In operation the heat generated in the combustion 
chamber is communicated to the plate. This heat is absorbed 
by the liquid, and so long as this heat is at or below the vaporis- 
ing point of the liquid no vapour is formed and no heat is thus 
dissipated. Inasmuch as there is a very slight connection 
between the receptacle and the surrounding walls, it is evident 
that a very slight amount of heat can be thus dissipated. As 
soon as the temperature rises above the boiling point of the 
liquid vapour is formed, and this vapour rising, comes into contact 
with the condensing head. which is constantly cooled by a 
circulating medium, such as water, introduced through one 
pipe and discharged through the other. The liquid so con- 
densed returns to the body of the liquid, and remains there 
until again vaporised through the absorption of sufficient heat 
from the plate to accomplish this. The space above the liquid 
level forms an insulating space between the condenser and the 
liquid. Consequently, very little heat is directly dissipated. 
—November 7th, 1918. 


120,431 (16,266 of 1917). November 7th, 1917.—Macnertos 
BritishThomson-Houston Company, Ltd., 83, Cannon-street, 
London, E.C. 4, and others. Bee: 

This magneto is of the inductor type in which the distributor 
brush and its journal, the driving wheel bearing, high-tension 
current collector and safety spark gap electrodes are so con- 
structed and assembled that they form a unit which can be 
inserted or withdrawn as a whole. Fig. 1 is a sectional elevation 
of the collecting and distributing mechanism, and Fig. 2 an end 
view with the cover removed. A represents the permanent 
magnet with an aperture B through which the collector C pro- 
jects into contact with a terminal of the high-tension coil. This 
contact is enclosed in an insulating sleeve D, having an enlarged 
end E. The sleeve is mounted in a metallic sleeve F which 
rotates in a bearing G and forms the journal! for the distributor. 
The enlarged end E is provided with a hollow neck which is 
screwed into this sleeve. Aninsulator H which carries the dis- 
tributing brush is formed integral with the sleeve D, and has 
conducting sleeve K embedded in it. making electrical contact 
with a conductor L passing through the sleeve and engaging the 
collector C. Mounted within the sleeve K is a spring-pressed 
adjustable sparking contact M co-operating with a number of con- 
ducting segments N embedded in an insulating cover O. Asafety 
spark gap is provided, consisting of a strip of conducting material 





P in contact with the sleeve K and co-operating with a serrated 
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sparking contact Q carried by a spur wheel R secured to the 
metallic sleeve F and driven trom the rotor shaft by means of 
a pinion S. Current for starting is supplied from a hand driven 
auxiliary magneto, this current being conveyed by a conductor 
entering an aperture W formed in the cover O, where it is held 
by aserew X. This screw X passes through a conducting plate Z 


N?120,431 








which is in engagement with a sleeve inside which is a spring 
pressed brush bearing on a contact plate moulded into the 
insulator H. The contact plate is electrically connected to an 


—November 7th, 1918. 


120,531 (11,238 of 1918). July 9th, 1918.—Cyzinper Covers, 
Bertram E. Dunbar Kilburn, € thancery-lane Station Cham. 
bers, High Holborn, London, W.C.1 (a communication from 
Sulzer Fréres, Société Anonyme, Winterthur, Switzerland). 

The cover forming the subject of this invention has an inner 


wall F which does not extend radially beyond the joint G be- | 120,452 (16,845 of 1917). November 15th, 1917.—Fuse.aci 


tween the cover and the cylinder A. The dotted lines on the 
right-hand side of the figure indicate a construction hitherto 


after being riveted into place the central opening of the wheel 
may be bored out to proper dimensions. The plates are held 
in spaced relation at their peripheries by spacing members F 
to which the plates are riveted. G indicates the turbine buckets, 
which may be fastened to the wheel in any suitable manner and 
auxiliary sparking contact which co-operates with the segments H indicates a shaft on which the wheel is mounted. It is stated 
N at starting. The plate Z and sleeve are moulded into the that this wheel has the advantage that it is cheap to manufacture. 
distributor cover O, which is secured to the distributor housing. | iSht in weight, and at the same time sufficiently strong and rigid 

©: | to withstand all stresses set up in it due to centrifugal force and 
unequa lexpansion.—November 7th, 1918. 


or buckets are-secured between the outer edges of sheet metal 
plates pressed to the desired shape. A wheel is shown com- 
prising two plates A and B, each provided with an offset C, 
which preferably extends at about right angles to the plane 
of the plates. The hub of the wheel is formed by providing the 
plates at their central opening with flanges D, over which are 
forced rings E which are riveted. ‘These rings may be forced into 
place with a sufficiently tight fit slightly to distort the flanges, and 
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AERONAUTICS. 


Construction, James Joseph Murray, 42nd street and 


| into the duct C, which in its turn delivers it into the tuyere 4 
where it is quickly drawn in by the strong current of air lowing 
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through the same. This carbon dust iguites instantly on arrival 
in the blast-furnace.—November 7th, 1918. 




















FORTHCOMING ENGAGEMENTS. 





TO-DAY. 
Tue Juntor Ixstirution or ENGINEERS.—-39, Victoria-street, 


Westminster, 5.W. 1. ‘* Air Compressing,” by Mr. H. P. 
Anderson, 7.30 p.m. 


SATURDAY, DECEMBER l4ru. 


MANcHEsTER ASSOCIATION oF ENGINEERS.-—Grand Hotel, 
Manchester. Paper, ‘The Development of Reinforced Con- 


crete,” by Mr. B. Taylor. 6.30 p.m. 


Nortu or Eneianp Instirute oF MininG AND MECHANICAL 
ENGINEERS.—Wood Memorial Hall, Newcastle-on-Tyne. Paper, 


known in which the wall F is extended radially beyond the 
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joint. The point marked M indicates approximately the place 
where in the old constructions cracks have often developed 
owing to differences of temperature. The cover is provided 
with the usual central opening D to accommodate the casing K 
containing the fuel valve H and the starting valve I.—Novem- 
ber 14th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


120,493 (1960 of 1918). February 2nd, 1918.—ReEaMERS AND 
Taps, Vickers, Ltd., Vickers House, Broadway, West- 
minster, and others. 

This reamer has an adjusting cone B which projects through the 
centre of the shell A or holder, and is provided at its end with 

a reduced stem over which is placed a locking ring D fitting closely 
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in the shell and engaging against a sloping face on each of the 
cutting blades C, so as to bind them on the cone and against 
retaining taces on the shell at the outerends of the blade 
slots. A nut E on the end of the cone stem serves to tighten 
up the ring and blades C_—November 14th, 1918. 


TURBINE MACHINERY. 


120,317 (2310 of 1918). February 8th, 1918.—TuRBINE 
WueEEts, The British Thomson-Houston Co., Ltd., 83, Cannon- 
street, London, E.C.4 (a communication fram the General 
Electric Company, Schenectady, New York). 


Broadway, New York. 
Figs. 1 and 2 show a side elevation and cross section of an 
aeroplane body constructed according to this invention. ‘There 
is a pair of bearers A which extend longitudinally of the body 
B within the same, and fastened rigidly to the transverse mem- 


* The Training of Students in Coal Mining, with special reference 
to the Scheme of the Enyineering Training Organisation,” by 
Professor F. W. Hardwick. 2 p.m. 


MONDAY, DECEMBER lé6ru. 


bers C. The planes D are connected by means of posts or struts 
E directly to the beams being shown as secured thereto by fasten- Tue Ixsrrrurion or EtecrricaL ENGINEERS 


ScorrisH 


ing means F. The landing gear is shown as comprising a pair of | Cenrre.—The Rooms, 207, Bath-street, Glasgow. Presidential 
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V-shaped legs H supporting at their lower ends an axle G upon 
which is mounted a pair of wheels J. The legs are connected 
rigidly by means K directly to the bearers. The engine em- 
bodies the usual engine bearers L, and is fastened between and 
directly to the main bearers A by fastening means M. If desired 
the seats N and O for the aviator and observer or other occupant 
may also be fastened by braces or hangers directly to the main 
beams.—November 14th, 1918. 


MINES AND METALS. 


109,452 (12,863 of 1917). September 7th, 1917.—Aprpanatus 
FoR TREATING ORES IN THE Brast-FURNACE, Lucien Paul 
Basset, 92, Rue de la Victoire, Paris. 

This process and apparatus are particularly intended for the 
treatment of iron ores for the manufacture of iron and steel 
of the kind in which finely pulverised carbon or coal is intro- 
duced together with the air for combustion into the lower part 
of the blast-furnace to provide the necessary heat. As shown, 
Ais a tuyere, B is the shaft of the blast-furnace, Cis a duct receiv- 
ing the discharge of a screw conveyor D which receives its charge 
from a vessel E containing very finely subdivided carbon. 
Compressed air coming from a blower is supplied to the tuyere 
which delivers the air into the lower part of the blast-furnace. 
The blast-furnace may be charged with the ore to be treated to- 
gether with the flux, such as iron oxide Fe,O, and a limestone 
flux, in suitable proportions, or it may be charged with these 
materials and carbon in some form. The screw conveyor D is 
driven at the requisite speed by any suitable gearing. When the 


address, by Mr. C. H. Wordingham. 7.30 p.m. 


TUESDAY, DECEMBER lira. 


Tae Instrrurion or Locomotive Enoingeers: Leeps 
CeNTRE.—Philosophical Hall, Park-row, Leeds. Paper, ‘‘ Three- 
cylinder Locomotives,” by Mr. Holcroft. 7 p.m. 

Tue INpustrRiAL Reconstruction Councit.—Hall of the 
Institute of Journalists, 2 and 4, Tudor-street, E.C. 4. Confer- 
ence on Restriction of Output. Subject introduced by Mr. 
Wilfrid Hill. 6 p.m. 

Tue Institution or Perroteum Trecuno.ocisrs.—House of 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Paper, 
“The Production of Oil from Mineral Sources,’”’ by Mr. F. 
Mollwo Perkin. 5.30 p.m. 


Norru-East Coast Instirution OF ENGINEERS AND SuHIP- 
BUILDERS.—Lecture Theatre, Literary and Philosophical Society, 
Newcastle-on-Tyne. Paper, “’ Shipbuilding Development in the 
United States and Canada,” by Mr. W. R. Gray and Mr. E. F. 
Clarke. 6.15 p.m. 

Tue Institution or C1vi_ EnGtInrerRS.—Great George-street, 
Westminster, 8.W. 1. Papers to be discussed, ‘* Road Corruga- 
tion,” by Mr. E, L. Leeming ; “‘ Investigations in the Structure 
of Road Surfaces,” by Mr. F. Wood: ‘‘ Notes on Road Con- 
struction and Maintenance,” by Mr. T. B. Bower. 5.30 p.m. 


WEDNESDAY, DECEMBER 18ru. 


Liverroot Encrxerrinc Sociery.—Royal Institution, Col- 
quitt-street, Liverpool. Paper, ‘* The Growth and Arrangement 
of Industrial Boiler Plants,” by Mr. H.8. Rowe. 8 p.m. 


Roya MEetTEoRro.ocicat Socizty.—70, Victoria-street, West- 
minster, S.W. 1. Papers (1) “A Cloud Phenomenon,” by 
Captain C. J. P. Cave : (2) “ Notes on a Meteorological Journal 
at Wei-Hai-Wei, Report by’ Commander A. E. House, R.N., 
1910-16.” by Mr. C. E. P. Brooks ; (3) ‘‘ The Annual Symmetrical 
Variation of Certain Element>. and a Note on the Choice of 
Seasons.”’ by Captain E.H.Chapman. 5 p.m, 


THURSDAY, DECEMBER 19rx. 


Tue Concrete InstrruTe.—Denison House, Westminster, 
S.W. 1. Paper, ‘* Aisthetic Design in Reinforced Concrete 
Baildings,” by Mr. C. F. A. Voysey. 5.30 p.m. 

Tux Intummyatinc Encingertnc Society.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. ‘‘ Summary of Progress 
in Photometry, with special reference to War Problems.” 8 p.m, 
Tue INstrruTion or Evectricat Encincers.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 
** Carbon Brushes: Conside in Relation to the Design and 
Operation of Electrical Machinery,” by Mr. P. Hunter-Brown. 
6 p.m, 


FRIDAY, DECEMBER 20ru. 


Jonion Instrrutton or Enoinerrs: Mipianp Secrion.— 
University, Edmund-street, Birmingham. Paper, “‘ The Manu- 
facture of Cast Iron Pipes,’ by Mr. T. E. Dimbiedy. 7.45 p.m. 
Tue Junior Inst1ruTiIon or EncineERs.—Royal Society of 
Arts, John-street, Adelphi, W.C. 2. Presidential address, 
“What War has Done for Engineers, and the Part Engineers 
will have to Play in Reconstruction,” by Col. R. E. B. Crompton. 
7.30 p.m. 


SATURDAY, DECEMBER 21st. 


Tue Institution oF Locomotive. ENcIngeers.—Caxton Hall, 





furnace has been ignited in any suitable manner, the conveyor 





This invention applies to turbine wheels in which the blades 


Westminster, S.W. 1. Paper, “ The:Training of the Locomotive 


D is caused to rotate so as to deliver carbon from the vessel E Engineer,” by Mr. J. E, Mercer. 2.30 p.m. 








speescy FSstsee2ss s> poy HS. 


~re 7 

















Estab/ished 1856. 











ngine 


tr. 


Registered as a Newspaper. 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 35, NORFOLK ST., STRAND, LONDON, W.C. 2 





"Vou CXXVI.—No. 3286] 


LONDON: FRIDAY EVENING, DECEMBER 20, 1918 


[Price { scrrumane } NINEPENCE 


BY INLAED POS 








Draughtsman and Techni- 
’ CAL INSTRUCTOR BEOTIMED for the 
wuld wvaAosl vluVaenoMb>T RAIL’ AY for 
ea h of twelve months’ service with 
pene aston. oe as ~~ om yt 
& ranuu. Ww su lependents 
4 Ae and first erg ig oy Tie beral leave in Eog 
Mecuan’ — 


Free quarters 
hea yo full a. Candidxtes, w' ght capable 

Draughtaman, «ving soured technical know: 
Sees and tne y, and ability yhpeeumaan ona = = lectares 

ey ices, &., should a.» +d at ouce titer) to the 
‘Gro AGENTS FOR THE COLONIES, rh Millbauk, | not had asourd expe 
Loudon, 8. W. 1. 1371 a 

not 


anted, Assistant in Sales De- 


MENT of firm supplying special material to 
Steel val py tins, industries. ust be young and ene: ic 
Some knowledge of Elec’rical Engineering preferab.e but not 
essent al. A permanent position with prospects for gs 
right man.— Address, f 609, The Engineer Office. 


Engineer Required by a Large 


Fantettare mR Come Soe on, to as - ay rie 

CH FACTORY in Ag Mt: taly A know- 

ledge 4 pan Hydra ecg may Noy Klectro 7 
essential. he ust be 


Salary + Ee age 
oeennt with ‘the Italian lan 





anted for Important Company 

in the Kast Midlauus, a FiktsT-CLASS WOKK 
MANAGER No one will te appointed to the ition who hes 
ce in control of large works, inciuding 
fouudry, smith shop, machine and erecting ae and who ir 





PATENTS AND DESIGNS ACT, 1907. 


Notice is Hereby Given that 


CYRIL SS080e & rULLLs, of 18, Kanelagh-avenue, 
fe Com Le Udon , Ltigincer, SEEKS LEAVs 

D the P KIC 4TION of LETTEKS PATENT 
No Ae sib grented to him for * Ia pte tons.” 
Particulars preposed amendmunt were set forth in the 
Tilustrated Official Journal (Patents), issued on the llun 


D euaer, 19.8, “ Letitia tied, 05 Wh 
AD 8, may give notice pposition e 
Aime a ent by y beter Patents Form No. 18 at the Patent 
uthampton-buildin, rr W.C., within one 
ear month frum the date of the said Journal. 
W. TEMPLE FRANKS, 
Comptroller-General. 


he a i 


licant :— 
WLINGSON, 
Patent Ager ts, 

bar Chaucery-iane 


Agents for A 
PAGE aa E ao 


1303 





[The Proprietorsof Letters Patent 


0. 20:6/1915, re! Py te 
* IMPROV EMEDTs iN MACH wr FOR SWINGLING 


UR 3 BREAKING AND SWINGLING FLAX,” 
POSE of ow PATENT, or to GRANT 
on reasonable terms with a 
ot the patent in this country. 
CRUIKSHANK oat FAIRWEATHER, Limited, 
aucery-lane, London, W.O, 2, 1312 a 
THE 


TECHNICAL COLLEGE, 


LOUGHBOROUGH, 
LEICESTERSHIRE. 


H. SCHOFIELD, M.B.E., B.Sc (Hons) Lond., A.&.C.8¢. 
Assoc. M. Inst. C.K, Principal. 








DEPARTMENTS OF MECHANICAL AND 
ELECIRICAL ENGINEERING. 





COMPLETE COURSES ~ TRAINING are a ip 
both Theory aad Practice of Mechanical E ri 





The Workshop: of the prcdeen provide eccsumcdiation for 
500 students warking at the same time. 


The equipment is on ‘moet modern and comprehensive lines, 

and ses Wlant for =acuing, ating. Milling, Grinding. 
‘Automatic Lathe Uperat i and pg, Tool ana 
Gauge Wane Seat Foundry Work, Patternmaking, rar | 

si t Treatment, Viewing and Testing of a 
kin 


None but first-class work of a productive character is under- 
taken oy the Students, working under the sailled supervision 
ofa fall qualified Technical Staff. 

of five years, d 


years, during 
which vee Work Tala Training t in all th the a We sections will be aap 
and this be accompanied by a ful, Tnevretical 
men in the Le.ture Rooms and Laboratories. 


Intending Students should be at least sixteen years of age. 
and have had a gvod Public School or Secondary Education. 


The Fee is £5 6s. Term, and the NEXT TERM wii 
COMMENCE on JANUARY Mth, es 


R ai dati 


he Col’ a ty 1 or wi hi nog with ‘Titastretoe 
the eRe, 3 rs of whic’! er 
Prosrec' tus, will lorwarded applicaaon to tht 


W. A. BROCKINGTON, O.BE, MA, 








991 Director of Education. 
[ihe Sir John Cass Technical 
IyvsT. TUTE. 


JEWRY-STREET ALDGATE, E.C. 3. 


DEPARTMENT OF METALLURGY. 


A COUTURE of TWELVE LECTURES, accompanied by 
suitable laboratory work and practical demonstratious, on 
THE MECHANICAL TESTING OF METALS 

AND ALLOYs, 
will be given by 
E. M. BOOTE 


(Manager and Chief Metallurgist, Martino’s 
Treating and Testing Works), 


On THURSDAY EVENINGS, 
from Seven to Ten p.m., 
commencing THURSDAY. JANUARY léth, 1919. 
A Detailed Syllabus of the Course may be had upon appl . 


tation to the PRINCIPAL. 
Board. 
5 2 neal SEGINEES. 


er 
: The afd ure pre) to receive 
APPLIOATI NS fi By the OFFICE of CHIEF ENGIN LER 
“— the Board. 
nl be a wecomt in addition to Engineering attain- 
me: Me wil ged oe It is — to 
make the a salary of £2500 a 


appointment ell 4 held during the pleasure of The 3 Board, 
and the Chief sapaase will be required to give his wh le tian 
, ee directly 








Water 


pa td - and r, ust ot r 7 

D rivate practice or other em 

ment. e Chief of Rugine r will not be pomaes Ss ous mpeg 
to the Superannustion and Provident Fund, nor will 


Boards 
he be entitled to a Superannuation allowance. 
Applications, which need not be accompanied 
nee must be on forms to be obtained from the bert af 
Board, 2 South-place, Finsbury- pre pote, Bs 
boa) must be delivered to hini at that ad in 
envelopes, endor ed “Chief Engineer,” not aortas than 10 o’ol ck 
* a.m. on the lst Fobrvary. 19:9. Personal canvassing is strictly 
prvhibited and will disquahfy ery cre 
PILLING, 
Clerk of the Board. 
2, South-place, 
winapory-pevemset, 
n, E.C. 2, 


Londen. 
_ 3rd November, 1918. 1308 





anted by by Firm of Commercial 
Heap Posiead MAR aise ashistan by mg | 
__ footed, 1148, The ngineer Orion, ale oI Bar 





ze. —Replv, Pan 
y xperien rus ty x 724, c.0 Mitchells eet 
tintin Agency, 1, Snow: bi’, FC. 1, 


E28 gineer Wanted having Theo- 


KETIUAL knowl and cal ex, Fone, a 5 
hog ‘Machinery eememeaents eae cture of 








tata pa 
4 substantial salary w! to one sersing necessary 
= W366, sg i gineer 


— and experience.—Address, 


Wanted for India, Electrician 


with thorough practicai kuow,edge Aiteruating Curre.t, 
age goes 2, reautred, -—A apply by Agen stating age, experience, 
and salary 229, care Beacons, Leadeuhall- 
street, London 1394 a 


anted, for the Wood-working 


P of Eogiueering Works, an experienced SU Phn- 
INTENDENT; thoroughly conversant with the action 
by machinery of complete ne yor ie parts for sssembiy 
vo, Wawuficstions, and salary.—Adadress, 971, bo 

W \/ anted, for Works in South 
WALES. ENGINEER to TAKE FULL CHARUE of 
Erection aud Cunwruction work. Experience of uperation 
and erection of Sellers, Engines, Conveyors and hiectrica: 


Machinery essential. rite, stating age, experience, and 
salasy Te¢ required, te 1162, The Engineer Uftice. on 1162 a 


Wanted Immediately, Man to 


ise and Control sheet Mewl Department in 
1 rge suena ane Factory. App.icuut mus b» expuie. ced aud 
relaabie ; capab e of aeveloping ail classes of Sheet Metat wurs 
at competiuve rates ly men wich up-to date =e arenes o1 
moderu methods will ve considered —Address, staring age. 
experience, ali salary required, to 12:9, Ihe Engineer 1289", re. 














in control of men ae stone 
ualifications and salery required, to 


stating age, 
Soap Works, Irlam, near Manchester. 


Wanted, | Civil - Engineering 


Baldings ior be. fly nal Rai and 

an ve wa 

‘erro-cuncrete work. ; for : 

ad eng tg ge pertioular of iver. and 

stclodng regan Box 613, ™. 
lon, W.C. 2. 





Wanted, Draughtsman, . Thor- 


GHLY conversant with Vil seating Rng 


and Bone Dezrea ing Plants. — 
and salary required, to M onary Rosie D DUWNe aud a Sate: 
SON. Lt  Caaes mason “null. 





[ingineering Assistant Wanted 


ts Uhif E. giucer of targe Seed Crushing Mills and 
etueries near Loudon ; general experience in Mechanical and 
“lectrica: Eogine ering ‘and Mill Machinery essential; must 
tave hai good techuical training.—Ador ss, Caer Te experience, 
age, and salary require 1. to 1385 The Engineer O 


;stimator and Rate Fixer Re- 


QULKED to take FULL CHARGE of this vepariment 
Must have had experie.ce in Estim«ting for large and smaii 
Motor Car compo.enis in large quantities on efficient repeti- 





tion lines ; ten oA = ee vziven to ove who has experi- 
ence ines’ geen Soret ings. Good prospects for smart 
ery ae The Engineer cer Office. 1278 a 





istimator Wanted, First-class 


Man, young, used to Kstum ony ‘tor Peankey cine oo Mangos, 

General Macnine, Strucuural, Boiler, and F. ust 

nave had shop training —Winte, stating age, ¢ pa Bonet and 

ont required to x 211, Sells, Ltd., 168, Fiee Fe 
roe 


[{xperimental Engineer Re- 


QUIRED by large Ieee Company; man who 
cau t ke control in absence of chief Must be a scieati — 
train d Mechanic«] Engineer, abe to coutroi the design an 
coustruction «f heav: wi Ao a light mechinisme Position is one 
f respons. bil. adap aud requiring man of wide expeiience, who 

nents <3 a a ry 








W anted, Machine Shop Super- 
ln LENDEN £ by a firm of Commercial Motor Vehicle 
Manufacvurers. Must have hed previous cipenleuve iu large 
Machine > pe high-cl-ss work. Uuly fi st-ciass man with 
iultiative au ped <n of hustuvg werk through the shops need 
appiy.—Address, giving ful: iculars of expcrieuce, age, 
aud salary requirei, «© 549. Tae Kagiueer + )ffice #586 a 


Waateu, Machine Shop Super- 


INI BNVENT tor large Engineer: Co 0. 
Repetition work. Uxuly those ade Sioahed 
lling to pa) 





who have m 
ph Bieta me. taee to waste “Adda + ent. " 
god salary to the right man.— s@s8. giving full particu ars 
4 Sm mes age, aud salary req orks, ‘the we 





Wanted Manager for Machine}? 


fenton Gistsi.tj, experienced mm veuer.! 

coring W Salary £lo per week Ouly capable men 

(intiohy need app. -—Adaiess, pepelo, The Eagineer Office 
neferences requi' 3610 a 


anted, Mechanical Engineer, 

th Uodlege traiuing, to ASSIST in wv. SIGNINe 

“aM ' aAGINKES. Large works in Lancashire. + 4 

in Saiee. am Turbine work useful.—Address, 1136, The F> eer 
a 


wan anted, Melting Shop Manager 


enced in makiug acid and asic Siee'. dtu 
ge e, “exper ence, references, and salary —Address, etic, 
orteous and Co., Advertising Ageats, Giasgow. 


W anted, Rate Fixer for General 


[an gintorng Works, Manchester aistrict «mp oyiny 
«bout 250 hands, — ‘cvariug: ae Compressors, Steam 
wd Water Fitti sgs. age, ex ee th A ngiueet 
— (this must t.. Mwah Tey 1355, Thi 


W anted, Testing Waniapar for 


large Laaien EKugi.eer.ug Works. Must have g.od 
ecunical education, and practical experience in Testing Int r- 
asl Combustion Engines —Address, giving fu.l ——— tw 
365 The Engineer Uffice 1365 a 


Wanted, Traveiler, with Thor- 


UUGH knowledge of scrap iron Traue and Ubsvle.e 
Macuinesy ; must bs reltabie and energetic uan, with tact aud 
previvus experience. Good salary and commus on offered.— 

.adr ss Sa Td o_o to S-KAP, c.o. Taylers, 30, 
Fieet st. eet, EU 1307 a 


n Opening Occurs for a 
thorouguzy Saiuu wD DESI. Nan of Internal Com- 
busvion Engines, with good techuicsl education aud address. 
Au excellent opportuuity fora capable weer with ipiti.- 
inet and eg Nene mag ¥ oo al. — expe: — of B oe: ern 
nes an eb age, exper “ae and salary 
coquired.—Addresa, 1214, ‘tne ene Office. 1214 




















ssistant Representative 
— vd voses by weli-nnuWa Kiecurical Cable 
M. er, and & ary commis>i»u —Addr.ss, 
to 1368 techuicat a j other oA mee: and full my uate 
‘Lhe r ngineer Off 


([hemist (Ix peridot for Steel 


Found:y iu Scouts... operatang Mlevuric Furnaces. must 
ve capable Mctaliurgist, with gooa Koons of Steel-making 
and able to control Laboratory. te gta he tter, Sam ful 
eaperience, age, and salary, to p aA! a... " 

A 


(jhief Engineer Wanted to Take 


von yp)! ae ‘ —> of ali Plast aud Machiuvery in a sarge 
a thore mie, Or Rnowiodge of Mighapesd Gecerating Geir, bist. 
a oroug' nowledge of High-spee erating Sets, rlec- 
trical I cage jun, Ventilation, &c., and 
competent to advise upon questions of Works. Exvens.ou, 
Lay-out of New — and Machinery. To a thoroughly com- 
petent poe the tion is permanent and ve — 











vravty, stati articulars as to experien age, and 
salary re ju ,--4 will be treated in strictest  comadench, 
to 129, fhe Kngineer office. 1209 a 


cad quickly ada pt himself to requireinent 
anufacture.— Address, 1546, The £vgin 16a 


Fixperienced 1 whe Rate Fi verforHigh: 


Engine Repetition ee —Address, giviug 
fait mye ood of poriticns previously beld, &c , to The 
Engineer 1353 4 


{ixperienced Works Manager 

wANT&v for high-class Engine Repetition Work. 
Must b2 an expert iu Prouuc. on. A — wus fruu the a 
men cnly will be entertained —. 











Add:ess, stating fu 

ticulars of previous wie .Tience, which wilt be — in Mihe 
strictest con Ndenee, 1357, The Engineer (ffice. 387 a 

rs oundry Manager for Makin 

TUUL WURK. Castings of highest class required, macy 

tition lines a ow Weighs up Ww abu d rom 

thor ugh y practical, good o ga 


wer, and omnes e of atin ou! —_ economicaily ; own eating 
Address, in strict conndenc-. ing age, experience qu + ifica- 
oa and sala'y &c . to 1500, Th+ Engineer Office 1300 a 


3 geen Knyineer Wanted to: 


so og only technical men used — aing up- 
UNIUK 
e Enginee: 





ting Instaiia:ionus need apply. 
DraventsMan WANTED.—Address, Sica 





Vaneger or Foreman Required 
i tu Urgaui-e ont pune — a Departmcut for tur 
uapufactare .f high-c teri 


knowledge of Batte 
nes od diet tuarian.—Addr ss, 1 


a ne wg md for starv- 
re Applica ts must have a 
acvure and ont be 
The Engineer Off 
A 


M ning.—An Active Man 

Ahk Tv as ASS SLANT for Northern Nigeria, our 
tomed to work on the rivers, ured to “ Kwpire’.r 

~ Banks” ~~ 3 oe ae giving as fa part iculars we ey: — 

salary bs icKers ans 

5, Nicholas lane, Et E.C. 4 1800s 


Patent Agency.—Assistant for 

Provinces, quai.tied to prepare bar yygenrens Draft Speci- 

fications dilate yusullvativus, abd salaty.—Auuleos, 
PATENT, Wm. Porteousand Co., rertinng Agents, yl © 
a 

Re resentative-- Wanted for 

orth of [reland, by well-known Firm of Electrical 

Labe Masers and Angmeers. alu COmluss0L.— 


Salary 
address, stating technicd and other quatincativns, and tul 
particuars, | to Lo! 1017, The Engiueer Uffice. ee ae 


echnical Assistant Required by 


Weil-huown AeroLau ical Klum *O Ashist IM Sire-slug 
Machin s aud ty carry ou. iuvestigatacns on the strength of au 
Metai Aeropianes — one nts to state age, experietice, and 
salary required, to 13/6, The nngioeer Uffice. 1376 a 

















Wanted, Draughtsman, Thor- 


bei ore daing ria mn Seed me ed Ex- 
ing and Uil & -fins pe aT s ating - 
pr ig E, DO Apply, os 


ence and enler, te THUM Ni td., 
Ca"nou-treet, Hu’l. 1325 a 


Li hese Draughtsman, Well up 
in pig pa dress vu ae of = —_ nae 
cagen oe 1k Pus Be ior ig re 1305 a 


Wanted, Experienced Designer 


OF HEAVY MACHINE TOOLS, and competent to 
TAKE CH AkGE UF DKAWING Ut £1CK.- State ex, erience, 
age, and salary reqnired.—Address, 957, The a 
a 


Wanted, Experienced Dravghts- 


MAN and D SRee, by Geek 60 Lance Cn 














tructional tugiweers. Prac ical knowledge of this class of 
work ersential.— Write, P580, The neer Office, stating age, 
experie:ce, last gitua’ion and salary required, P580 a 





Wanted, Ex Se Jig. and 
for large Electrical W orgs in the 
eet Ko cite ot aay cae men.— ‘Address, 
stating age, Scoutence, ahd salary required, 760, “ ba) 
a 


Wanted, First-class Draughts- 


MAN for Oil Engine work. Preference given to.one 

iv semi Die agi engines; it situation. 

ence and salary pnladetin, hy She 
r a 





with e: 
io cheng — 


Wanted for North of England,: 


DRAUGHTSMAN, to undertake Desigu of Petrol 
Engines for nuectric 1, ghung sets up to lw Br. Must be ex- 
penenced man — ae ae experience, and salary 
fequited, to 128, Ti e Engineer 1285 a 


Vee smaeseeieee wa ere 











anted, Immediately, Several 


Smart ve UNIOR DRAUGHTSMEN, preferably used 


to Steam Kuyiue anu Baler vesg: gnomes vo suitable 
pplicants tate fuil a age, experience, and 
waiary requi et.—Address, 1080, The # ngineer +sfice. :0804 

















anted, Machine Tvol or Me- 

mali Machi e Toots in Engineering Works from b it to wotur 

drive. Electrical knowleige not esse. tinl.—Giv ae Bae 

salary required, to 1293, 1 

Wear Temporary Draug om 

gna sero well up in Stoue ery 7 ea one 

ddress, 

Ae a 

ry “Good “Op pening Occurs for 

a SMART YOU.G MAN with DO. nod ite out 

avle to assist foreman in smali shop, comp s8i:¢ poe “4 
machine tools.—Address, stiti g.age, wages ape ex) 

Assistant Draughtsman Wanted 

of odie Fer able aud Det Mee oy ed iu —- 

Oo tke es dress, st «ting age, experience, 
eapinteos Comet — eae 3! or deen bah 
he bnginecr Uffice 
[raugh tsman (Assistant) for 
I 


CHAs1-AL ee to ge exiting 
book of pe, experience, an ee 
Crushing Machi: 
a os for the Miul.nds.—. 
ence. U e capable of demonstrating on mac 
ence, also references, to 1323, Ths ogi Engiveer Office. 
of up-to-date rortable and Semi-Port«bie 
salary reduired, to 
(Chief Draughtsman Required 
Sa ary 
g.ving full particulars and encivsiug cepy of refereuces, — 
N _— TUULS ——_ and Instailation of New 





Machi er,.-aud, suating full- pfticulars of capern De, 
age. and salary amor red 1671, The Noe neer (Office V7la 





Technical Assis ant Required for 


PsWER PLANT WURK. to aswsu | rgely in the 
sc ent.tic c ntrol of Builer House oper.tion — Applications 
givivg tull particulars of training an od experiene, 
wi h copies of testimouials age, und a shoul 
b+ adoressed t. RUWNTREE and CO. uovind = 
Uept., Yors, and endorsed * Techu cal ‘Ass'st nt.” 


The Association of Saccatinaed 

and SHIPBUILDING DRAUGHTSMEN.—APPLi- 
Callus ate vueu Lr the avsluou of adic tant 
SECRETARY. Applica: ts must be members <f the A. E.s.L 
agp abilit: anuum, risi f 


SuCRETARY. 8, = reais London, 8. 


to be marked ** Assistai 
orks Engineer. — A real 
y, lb we 


= oat aud Tay oT Pages Compan: 

vicinity of Mauches.i, teoQy-IKREs Cowpetent WURKS 
“KNGINEER. Saves. -nts must possess sound gene'al eng:- 
neermg- knowledge; shoulu have sume experience of Textile 
works ; must be capabie of taking charge of e Ste m ara 
Electrical Power p.an nuwiedge of 








and. must have some 


Machine Draughtswan - lications, vay age, previous 
Tie Benen sud salary reuuited must be addressed to 1301, 
The Odes, aud endorsed _* Kugineer.”__1501 a 





(Jom petent Advertising . Man, 
accustomed to poe, oyge et & Copy and Laying- 
Al UNUM, pects 


ae a, Ld 1 gia hg ow St os _ 
man.— ress, giv ue est patiowars, Box 29, 
—" PEAUUCK ©U., Ltd., County es wer 





(Jenstructional ngineering. 
WaN1ED, oy an vid-establisheu urm uf bridge-ba Iders 
and Constructional Kngineers, a SALMO MAA ie dunt au their 
London UOmee. Must Pym sound commercia ability, god 
knowledge of — and ) and of hom 
and foreign tra 

PR ia, the Engineer Office, neta age, full i ang 


Engineer Wanted for Culd Stor- 


ave Works abroad. Stave age and fuil 








oad ae 1 howe J they are ed sound h —_ vend et of 
HK, Bx sl, Tf. Browne's 
Ady vortining Offloes, Qooen Vistorin-treet, 6. 4 1286 a 








anted,.a- Really — First-class 
~ MEUHANICAL Fa nen HAT 
kuuwledge of qi kind of Furnace Furnase work aaa od State age, 


, and salar pply yo 
, meutioning me eer” mand No Ai 
employed on Goverument work =: be 


| Wanted at Once, Two Jig and 


Ttuv. DRaUGHis by. Must be — com- 
pct. nt.—Address, giv ng fulest pa ticulars and previous 
experience, &c., tol » Ahe hmgineer Office. 1384 a 


ae: by Progressive Firm 


‘Nast neers first-class UnAUGHTSMAN with 














ance; also Jiu y yn man 

Tati Eng Monge wie of So rs of 
e eer Urfice, » 

age, ¢ ) salary » &. BHa 








| taughtsman. — For Designin 

Combination and Dvep Drawing Tools for Press w 
WANTSD w Witvou Gist: kt —Auuress, giving Tull nee Pe 
to 5 9. the Engweer « flice 


[)raughtsman (vig and Tool). — 
an UPENING OUCURS ina large Midland Factory for 
Jig and 1001 DRAUUM TDMA. wilD up to- 
suufacture of motor rs and 
gineer ” Office. 


P33, “The En: 





@. Experience’ 
date cnowieug? of mnethods of m 
ig and tool design —Address, 





535 a 
raughtsman, Leading - Assis- 
TANT, REQUIRED for Iron and Works, upkeep 


and large ba.cun0ns.— Augers, .270, ‘Ihe Knu,mecr 
with nae ences, age, © terience pa ») rv quir 


[raugbtsman, Neat-and Quick 


at Detailing. Good ity to acquire technical 

a ig wilu scSiguing ut ANverua: LCOMVUsUON euglucd, 

State age and salary required.—Ad iress, 1529, Tne peat 
Uffice. 


tics, 
2A 





ec 





ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 


are obtainable through 


WHEATLEY KIRK, PRICE & CO, 
6, Watling-street, LONDON, E.C. 4; 
Albert-square, Manchester ; 

26, Collingwood-street, Newsastle-en-Tyne. 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &z.. 
Paeus L1., Ul, IV,, VIIL, XCL., XOVIIL, 


é 


Indes we ad 
Paes XYCI!. 











ii 











ghtsman Required for 


Draughtsme 
1 ; 7 
ie had good sents ideas, Seating any real ured, for Fa 





ffice. 
D= htsman Required (for 
Yorkshire Firm), - having experience in four-cycle 





Semi-Diesel Oi! Engines. 
Address, 1169, The estiner 


Drazgh tsman Required in Con- 
ON with Design of Internal Combustion Engines 
and Light Cars. Good opening for practical a 


d uired, to WARD, 87, 
Wilelign nes Kitteta, e™ “? P8794 


p= htsman es Railway 


c iepmmendatan, aden aug ape oven to 
Leoeniapen Required, with 
Copratt itt Nes experience Formanout ws E pinet and soo gary. 


dress, 1203. The Engineer 


1169 a 




















nu ghtsman | at aie) 
Peay. Y si righ: 
Deeeenace Wanted by Lange e 


in East Anglia, 
decane! agtarerng tra FN Fa) ex Sing tally. 4 
of Blots rac Rosine Tis The i iting Fal : ag 


Draughtsman Wanted, Experi-| 2. 


Work, State sal d 
Bay yy — Tes 


hisman Wanted, Experi- | #6 


in Electric e W. Lt es salary be 
aeieed. tod experience, to 1278. The “Piano 


Drang ughtsman Wanted Immedi- 
fw 4 Pe Mill, under Government ° control, 


M preferred. State 
malar? povuired Address WM. JOYNSON and SON, pad 
Mills, St. Mary Oray, Kent. 


[raughtsman Wanted, Must 


perience in Motor Cardesign. Good ition for 
suitable ap; ey? ” uired. 


Setarese 123. The Engineer OMoe Has 5 
Drezghtsman Wanted, Prefer- 


with Bx in Steam Plant — 
Address, mains ane ee Aa) P574, The 
—— Pot a 























everal First-cl 
REQMESD wit with oF 
cl 


8 Draughtsmen 
to 4 

salary to cot ing pares we gaaee Cadbury wkd 

Sheffield § Steel Works Havin 

+f oS ee the canes Beate 


AN 
desi for new t partmental 
Manager. Avplleaats should ave Remmi experi- 
once, and pre! ay some experience et the of Ji + and 
er®. should state the salary 


bested yuthdetalled yur garusnlar Falls te us @ elt - 








Stak inane sae a ree 
Xeldhoon STe, Phe Busiuser Omics 





Tool pert ners (First- 
dee Me TOOL) W. for 
aoe yea fecal oo 

ey ae th Fel ea garters, See 





igner, Chief of Depart: 


M eB ble of 
must nae aoa gape gt Too ds ane 


sed Gauge ie in tee Teles a 

aed enomve nog ee for suitable’ = 

East lence, 2, 
pea - bi. Bel Sells Te. “eh lowes treet, 


Two Draughtsmen Required for 


Tool Desi 





THE ENGINEER 
——— 








anted at Once, Shift Engi 
wy for 14,000 K.W. mt Station. a ced 

mnrietaatdty Scie Sa | 

Tengiteer Om fice, eae 12004" 








Dec. 20, 1918 
ne 





Ingineer (Young), at Present 


cioeenpying of draughtsman, with sound 
Sines APE AtPOL 





anted, Man Accustomed to 


econom' mic Steam Raising, both Lancashire and Tubular 
Boilers ; must be ly practical, and able to secure best 
commercial —State age, experience, and salary requi 
to 1302, The Engineer Ofiee. . 1302 a 


Wanted. a Resident Fitter and 


TURNER. Good w: and permanent employment 





ae engineeri + Be rim ri 
, home or abr: — "Por 
— 

ngineer (3), Honours Degree 
agip ipcening A. ie Samertones ; Capt. RAF; RR. 

MENTAL ond obligation ; could organise EX: ERI. 
AL ed INVENTION NS DEPT for firm building Inde. 
Machinery. Krowledge of Patent Office methods ang 
yo designer.— Address, P566, The Enginver Office. P5665 a 


Epgineer (32) ae for Engage. 


MENT as poses nAGES or ENGIN oR, 








for a suitable man.—Apply, B.F.8, CO., Ltd., Asb » Survey. Public schoo! edueati O.. Certificate. 
: = lant, includt: ioe a na k ent a i 
anted Immediately, Man | pinfincudl's Machine Tool work and Factory Construction 


f TAR ENTIRE C ‘ARGE of No 4 
wenoed ty hiEr L setting own tools. and turning 
rst-class job to Ay timate —Address, 1316, The —— 


f llwrights or Fitters Willing 


Oo Millwrights’ REQUIRED IMMaDY 

ATELY. “wit Mulwce . Tepetince, and rate required, to 
“M.,” Lake ani 

Braintree Essex. 


Elliot, Lid. gineers and Steel Founders, 
Wanted Immediately, Two Esti- 
Mat ts Eo ena Quer CLERKS, accustomed to be op a | 


Engivee: age, Ser, references an 
salarv required to 1514, The Engineer 0 1314 + 


(Host Clerk Wanted by a Firm 











of General Regine eers = tio of Eugland.—Address, 
———- uaslifica: — past experience, age, 
poe by expected, t © 1373. The neer Office 1373 a 





rawing-office Clerk Wanted 


for Routine rors as nection with Drawings, 8: 
' : A i eRe 


tions for Parts, &c. arge of Print om 
man man or ancharged ‘soldier: wBtate salary.—Ad: 





[are Firm of oer Slane; 
oy o ae Commercial Mutor Vebi:les REQUIRE 
O8T CLERK, with experience of up-to-date method: 

tod ete shares, stating age, experience, eas pe 





St! Plant and Engine 


The Engineer Office. 





tions ian The auitable * ve tg ae ~z* —_ hy 
Wanted, a Capable Foreman in 
Tool-room en; a Typ yp ay of Tie oe pd, 4 Tt | 


Jig. None bu Rey edi i ad enpeciones need mT 
Wanted Immediately, Assistant 


AN (Working) for Machine Sh: of Sen 
pagineony Wate, Weitere? sbotee | = 
best een On from men and machines. etidrens, “1382 ae 


ce. 











aughtsmen, Experienced in 
my BE REQUIRED 4 + Shy = angie Keply pr 


Seas oess aey 
ghtsmen Rogaired with 


Dregs 
in the Mach’ Toois, 
cg Ee Salle ry 
Naz ughtsmen, Senior and Junior, 
x 2 cen for pA a S°RrTe = WORK is 

Office. ee 
pater —Wanted, by an 


A 
in the Manchester distric a num: 
ber of PBeaughtauen wit with CT gee arnt 

















post-war 

= diiron, tating age, experience, and salary _ 

Praughtsmen Wanted. One]- 
heavy M 


of aeeieed— ee for 
| Ro a al Firm in South of Bugle vat 
ie stEeineme, and salary LAs, te aoe 





— with Good at 


WANTED AT ONCE Ck = Asp gi Wire Drawing Plant, 
fuse sEFRECH, Limited, ton, 
Engineer-Draughtsman mentee 


General Mechanicat ye HOW WATRME cod 


Lid., Megindering Depaftinent, Tork 
Gr chine ead 


with sound experience of Gas, Oil or Petrui 
: gzperience and sulary req eared Address, 1°46 The 














anted, Tool Room n Foreman, 


ae a Sida aetna Maa Cal 
a 2 " t t 
m | op? experience, need apply. We want a man who understands 





di ving full peri nd 
eh og FF Fine Dauimecr Omen “Poir*: 





Large and Old Established 
LUVvOMU TVK BOILERS of i tfpee aod sine, and RE | Plane 
QUIRE the pba 2 oe ae 

Pa - pte yA 


Ps FOREMAN. 


oDRRL es eaten ta pareulary, to Box A., 0.0. W. H. 
(tharg argehand Wanted for Assem- 


BIBS SHOP, em; hands, mostly 
angie ti ligh oP wn Sa tin matiutactaring — ite 


nnn apy ener, oir Tati, ise when fe, 


oremen Erectors Wanted | for 
TEEL RUOFIas must be 
eink Serco and Fm ad nee an wag Su wages tequred on nae 


2 EiRBY » Ltd., Morriston, 8: 
foreman, f for Coremaking De: 
Pare ot hatonweie jm eo m. Apblicants ts RI 
Addveee, F425. The Engineer (fc 


os) Foreman Moulder Wanted, Ener- 


GETIC man, for in Manchester district 
achine Tool and General ae eee 


Sea re 
bomen Wanted, First: class, 


for PR oO 
got th) oe in an 











peed samy 











Good 8 Mechanical Draughtsman 


RED t London wide 
perience, aso pt kno es 5 a ction W Work. 
— ¥ euttable man.—Addreas, 1361, onst 
Ferma A 


Jig g and Tool Drau ughtsman, also 


VRAUGHTSMAN for Motor Tool Makers, Too! 


Turn Caters Grinders, and 6 for 
Tool Hoom.—Apply, GUY ow gel Tyas 


048 4 








Jig and Tool Draughtsman 
REQUIRED for 4" a N.W. London. pectenae 
essential. Permanency and 


State experience and elary required omer “ikea ko 1348, 


= bagee 
J ie Draughtsman Wanted 


— Firm engaged in yoy menage tn of Steam G. 


and + ~ a to P575, thee = ruts, experince, | 


ocomotive Draugh tsman, — 
pg ge thoroughly competent nd Bali GHT3- 

by Locumotive Butluers, West of #Engiand.—Ad 
tating sxpateass, age, and salary required, 1126, 








1126 a 


M echanical Drau ugh tsmen, | i 


SENIOR and JUNIOR, REQ ED in London 





peemea. Oak wh R apne herd oes ib 


F oundry Foreman aE fot 
itast be om ant Cain Hahtinl mateea eal 
rae aa 





all latest methods ; own ddress 


rol carom 


Fonadry Forem an Wanted 

ki VELOP EXISTING SYSTEM OF 

PLATS. ont jatxct iN a oe 2 smail Foundry in the 
Midlands, energetic, with 4 th 








Asari (42) Desires Post as 


geslerant WURKS MANAGER or Chief Draughts- 
er, general and elec'ricai, Salary 
ei oe —Address, P599, The Engineer OTe 


Tigaaiaan Wanted as Engi 


DEFK-IN-CHARGK, 27 years’ sea service, in which 
aie as —Address, Z, M. 215, c.o. Deacon's, 7, Lander er 
5 


Boiler Works Manage 
A reliable BOILER EXPERT, with thorough ctical 
anton. & an energetic and capable ery D araEs 


open corres lence with Firm of good s' i 
“lan to securi VADMINISTRATIVE™ APPOINT mvt 
Address, P473, Engineer O: 


Buyer of One’ of the Largest 


honses in the country DESIRES alee! hme 
ut liberty shortly 5 Engineering, Building, and other classes of 
material.—Address, P502, The ‘bagincer Office. PS02 5 








ment.— 





niser. Ao once 
Write, 2. C. J. M., care Deacon's, Leadenba en SES 





Sao (40), with 20 Poa? 


tee otc and Becton experience, ond @ thorough 


rrr Es 
ie: hy a Y wer a timating, 
ane SUMAN 


DEPARI- 
jfield Officer, R.E., Mechanica] 





tines OM HH forewent ouhie Manager). heaven, 
R24 » 
and Blectri . KE eer, mw. credential: 
SREKS POST as Waden or with Consntting fee 
still serving.— Addreon Ps71, Ths Engineer Office, ¥ 


[nternal Combustion Hingineer, 
having extensive reo of the nm, Manufacture, 
; also expérience of prim¢c 
a firm z che 





vesting, and operat of Diesels 
movers in eral, IRES BERTH wit 


neers —A Spens T889, The Engineer Office. 





[ron and Steel Trade.— 


Advertiser (35) DESIRES CHANGE. 2 
ye ~ exceptional eee! inside and outside 
nd pproved 





wit al A 
ability in sales-development, particularly 
SECTIONS, BARS, PLATES, 
BRIGHT STEKL, &c. 
Accustomed _ fall a care = could success- 
fay jouse. Highest 
opti a0 and rectid of ad of 2 Tess, 
1145, The Engineer Office. 1145 » 


Ren Engineer, Release:! 


— the Cee woe we Ministry of Munitions, at 
presen. seer le Government Lpey ts DESIRts 
esronsiBL APPOLNTMENT at Home or Abroad. Sound 
a techaic.l, commercial and admiuistrative experience. 

Vollege education.—Address, P601, The Engineer Office. em 
n 


Mechanical Engineer (39) Desires 
PUSITION yy years’ practical y ogbamionce in in 
ma! ne Engiveeri Structural, a 
corks lay-ont, eretiion, an and ronuiaig of works; first == 
Dranghtsinan ; good controlier of men. Last W years entire 
control of ine and G ing Works at 
home — Address, 997, The ae Office. 997 » 


Mechanical Engineer, 18 Years’ 

design x.d manufacture of small bign- 

class me DESIRE3 RESPONSIBLE POSITION in 
Loudon or West of Snow d 

Wide e i gare repetition work and modern methods of 

with iniiative; used to contro! 














ivil Engineer and Surveyor (41) 


DES: RE-ENGAGEMENT. Competent Surveyor, 
pat portend ys vee Supervision, PRs cada, Tere 





Bulldees” a works, ces. Moderate sary. 
—Address, S97" he Peer ‘Ofiee. PST » 
ivil Engineer, Canadan, at 


mate ot 


- ESIRES. d isati RK 
upon omo: 3a tion. 
SPoWsiaee Frguge, DESIR Grea reine! he Bast.— 
Address, P5I4, 4, The Engineer Off P514 5 


Oiyil | Bastaswe (33) Wants 


POSITION, Dovcw sad Harbour Construction preferred. 
Experienced in constructional desiga and survey work. God 
yaschiemen © and quantity surveyor,—Address, P668, hy 
Engin P68 


(vil Engineer (35), in Army 


since ae sonnel B 1914, proposes to Resin his Appoint- 

nent in an Roginesri ne Service Ab-oad, «ud SEEK> «4 

sasros SIBLE POSITION with a Consuiting Engineer or 

mtractors in Evgland. Highes: academic and 

quontient qualifieations in construction, design and adminis 

ration, and s five languages fluently. —Address. P578, 
The Engineer P578 8 








ice 





(JKommercial Mech. Engineer, 
A.MI1.C.E, (40), Desires to Represent tirsy-siass Engi- 
aeering Firm in London * SALES MANAGER or none 
sentative oo salary and co 

duced last two years £100.06 000. —Address, P476, The “Engines 








TO pag ty og 
conomy is the Best Paying 


Fora of Profit. A 20/- per week anes in running e 
penses is equi to £1000 i t5 per ceut, - 
The outsider sees thi ch yom any pass daily and not 
uotice, ue they pny Fe mais 
For expert advice and anitance— 
Apply J. R. MASSEY, 
25, Mar' et-street, Manchester. 








1341 8 
Fiectrical Engineer. —A ppoint- 
MEANT DESIRED by Hiectrical beats tul.y trained 


pnb eaies in traction lay-out ¢f all descriptions ; acme 
Y; ex ~‘ome home and abroad. 


Balatenancs 4 The Enainesr 1072 8 
[lectrical Engineer, Shortly be 


compotion’. 15 sepre — Electrical Engineer to large 
sown 5 previous Stash ting and coutrecting eugineer ; good 











repetition a Soe need apply unless teres ed in the 
production of by semi os ~ ima The — 
— pa 1342 1 
[ron Foundry Foreman Required 
ist to tng Castings of @ wan poe Peter Must bea 4 
t orga lag 4 tp and coutrdl wen bane B repetition a @ good Knepledge 
experience, and Wingibeat a capola the Engineer Ope | Seer 
A 
aa Shop Foreman or 
SUPERINTENDEN . 


WasteD a ee of 
reial Movor Vebicie Manufacturers in 


Ev glau 
Must have had previous ‘4 sacking Shop on 
ni is res ape control lied “and 
ag an 


ve Bras te eons 





immeédiateiy. Men experieucei in sod coke 
turbines, and pelton wheeis preferred. Dy 
and salary required.—Address, P534, ‘Toe aogier 


jES%4 a 
M echanieal Drang ner | ae 
eat Rare 


ing Works; 
essrs. Young, . Austen & Your 





ings. Address 





Havelock: her, share, an OPEN t4 
SENIOk DRAUGH fan Nand EPUTY SN AGER for 
ngewe | Must be capable of taking entire charge of arawing- 

— for 


office. and experienced in prepa:ing schemes 

nesta ph es _— ~¥ 4 lants 
ermanency Apply only, ng 

age, salary re-quired, past experience, 1128 a 


Senior Draughtsmen ndureee 





oulder Bp Required by 


on a tt PRpatton Gua Hoa a Be eee cay 


guiding "Machines df le. 
en ie? Via . 
= ia: Small General En. [3 

R ust 


WEL ae ea 


ejubisa “t permanent one and is goat 
fall and red 
particulars salary ar 





mem ae ‘eae 
4 a a ph Lum 





ol Shop Foreman.—E neer- 
es f Une tek yen 





immediately. Two or three for lay-out a and d 

of Post-war by large ers aA 
the Midlands; previous "apetense ‘eom tial 

with good for suitable men. ‘ite, neon ox 
ence, when at liberty, and salary req tired. ion 

The Engineer Office 





Z| Baets iy, for sul req: 








of Power Co.'s su’ 3s, Goverument t depts 
Pe 


Address P476, The 
ngineer, A.M.I. Mech. E, 


pass MANAGER, PRODUCLION ENGINEER, 4 

ilar intment. Good niser. Shortly diseo, aged 
i Government work.—Address, The 

BK 





from impo 





Bpginess Energetic, Aged 26, 
TS R&SPUNSIBLe yee pre #usce graduaté- 
fineerip py vate! and 44 years’ practical ex- 

orme in t eoante?, would be 

of use Would p prefer po a job on constructional or civil 
side. int i to go anywhere within reason. At liberty in 
Jen—ENGT IK, 22, Ui place, N ee 


Engineer- -Manager Seeks Situa- 


TION, 15 Prd fl exprieuce on Suction Gas Engines, = 4 
iampressars and Pumpiig Machinery Waterworks pliant 


— Hebe. The Kagt Exceileut refereuces. Martied; age 32 + 
neer Office. P65 pb 


eto 


yut by apaipreation | inworsan) hasboas re 
[¥) Ge for family ms; 25 years’ through 
experience in 8 ih defence works, “ha harbour con 
=e other pu works ; energetic, 
a ‘nbrol of m 
The 


Senetecer Office. P588 8 











“Prevently Carrying 


ir and 
d, 


peostn 
ois ih» 











\ngineer, with Extensive Gom- 
aI Ferg by em INS. Good ors ces 


veo ele Technical Train- 
ee in marine pte en on dm trials, 


Sera 








of wtsed labour Excelent references. 
dress, P5835, The Eneineer Office. P58 » 


Position Wanted. — Production 


Manager, 45, tho hly. practical in dealing with «- 
aaa waithns ouihs of ‘of most modern engineering practice and 
nt controling 1200 workwen, OPEN 

for PEN NGAGEMES 


in Janua:y.—Address, P545, by 








econstruction in France. — 
peel eens (27), used to a ea Station, Tramway 
t Layou's and Maintenance, WISHES an 


‘ower Plant 
APPUINTM ENT ina FOR BiOAL ‘CAPACITY in Tienes, 
such as draughting out schem hes references, b ti 
educational and business. Address, P564, The ~~ om 
6 


Representative (London), | Gocd 


and Eo wer. 
ce. Sper 








Jeneral Engineeridg Firms. = to 
rewnisites. —Address, P611, The Engineer 


Russian ( ( Young), About to Re- 

os to GET INTO TUUCH w th 
*iaMS DESIROUS of OPuNING up TKADE there. Unive - 
met Leena and commercial training.—Address, PS =~ 








Supervising Engineer Desires 
ean Seer od agate ye 18 years’ experience in 


ig yan Peer ay ne ong construction and maintenance ; layout 
of plant Wi:e experience in heat, light, power, and ventila. 
con. ser, possessing ini ve and ability, and 
ased to control of mitei labour. xcellent referetices.— 
Address, PR8. The Ergineer (Men, P5*2 » 


orks Manager, or Machine 
Ssh Mat ona ss BERSH; 40 years of age 
ical snd practical experience in alt 





% years’ souud theu 





oranches. we = ski led mechanic, possessing initiative and 
——— t. ble organiser aud up-to-date in er of 

on Aad reas, P547, The esitioor mice. 
B.Sc. 


Young Engineer (26), 
(ang ) Lond. (Exter.ai Graauate), vE>s1 RES APPOINT- 
MuNT as ASSISLANT oe een mney Ereeerainy ip or near 
London 94 years’ experience in steel Works, particularly in 
design of new plant.—Adaress, P602, The Engineer — 


[)raughtsman- “Designer ( (Y aug) 
Well uz in stresses and strains, US3i hos CHAN 
Apply, P608, The Kngipeer Office 


[Praug ghtsman, Heating and Yen- 
Tika taee, Desines SIfUATIUN. Ks«perienced in 
steam and hot water heatiug, hot water services, also p wer 
pliant lay ey * monty, stating terms and salary, to . mn 








the Eng.neer 





hief Foreman, Aero Engine 

Fitters, i Hy meg Du Akers 

vOsITION’ bees oe ee coriahed Furm. Good refs, Londow dis- 
trig preferred.—Addrese #562, The Ensineer Office, P562 B 


fopemes (80) Requires Similar 
POSITION in foalroom of Biss Machine shop by any part of 


315 
tet: “class Tie 
Addre-a, *£57 The Engineer Office. PSS7 5 


foreman (42), Desires ao 
Mtn t on COMMERCIAL MUTOR CONSPRUCHi Uw 
i pon of all units, Ses ) gear ag frout a = 


es, &c Pre-w: 
= ean control labour. nadason, P5098, The ‘sagtanes Lory 


per! Foreman (Iron) De- 


yo V9 CHANGE, used to high-class work in dry and 
sand. Good organiser; ags 52 —Address, 1612, Phe 
po ons Office. P6i2 » 


For continuation of Situation 
Advertisements see page iv. 


“ASQUITH” DRILLS tor 
WALUE, OUTPUT 
ee Ms gue ae oh 
Geed DelWeries 
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THE FABRICATED SHIP IN AMERICA. 


“FABRICATED ship” is a catch term born of a 
natural desire for brevity of expression; and’ adopted 
in America in the last twelve months in lieu ‘of a 
longer phrase which really explains the nature of a 
novel order of ocean-going craft. The fabricated ship 
js a combination of efforts in which the naval archi- 
tect, the structural stee! worker, and the builder of 
bridges and the like have united to meet a crisis. 
The fundamental aim was quantity production— 
quantity production at a time when — shipbuilding 
materials, as they are commonly understood, were 
falling far short of the steadily increasing demands ; 
and the problem was to make available other sources 
of steel supplies and to recruit many thousands of 
workers from departments of labour that previously 
had never contributed in any way to the production 
of ships. Finally, in order to meet the exigencies 
of the case, it was determined to resort to the whole- 
sale methods of factory production. The fabricated 
vessel, therefore, might, more appropriately, be 
described as a manufactured freighter. 

A little over a year ago, when Brigadier-General 
George W. Goethals, of the United States Army, 
was general manager of the Emergency Fleet Corpora- 
tion, he was struggling valiantly with the task of 





be had in large quantities, and to design the ship 
so that they could be worked into her with a minimum 
of alteration through bending; and next, so 
to design the parts that fabrication could be 
readily undertaken by bridge and structural engi- 
neers. To meet this condition the elimination of 
curves and the substitution of straight lines and angles 
wherever possible was necessitated. 

The decks are without camber and _ generally 
without shear; the sides throughout the length of 
the parallel body are perpendicular: the bottom is 
flat, and is merged with the sides by a short and abrupt 
curved bilge. By eliminating the dead rise charac- 
teristic of most vessels it was made possible to adopt 
a uniform size of floor throughout the parallel body 
and to have recourse to longitudinals which would 
all be of the same height. Forward and aft of the 
parallel body, the model coincides with reasonable 
closeness with that of the run of ocean-going cargo 
carriers. As the illustrations accompanying this 
article plainly show, the fabricated ships being turned 
out by the Submarine Boat Corporation are very 
good looking vessels. More than that, tests at the 
Model Experimental Basin at the Washington Navy 
Yard have disclosed that the ships are rather eco- 
nomical in their propulsive requirements, with a 
block coefficient of 0.76, being as easy to drive 
at their designed speed as boats of the ordinary 





four cargo holds, a deep tank, and the two spaces for 
the boilers and main engines. The cargo will be stowed 
in the holds and on the *tween decks. The peak 
tanks, both forward and aft, will be used as trimming 
tanks, and are designed to carry salt water for that 
purpose. The after peak tank, however, may be 
used for the stowage of fresh water, if so desired. 
With the single exception of one compartment, the 
whole of the double bottom will be utilised for the 
carriage of oil fuel, and to this end the centre keelson 
is built water-tight from end to end. By means of 
this central water-tight partition, compartment No. 4 
is made into double tanks for the accommodation. of 
fresh water for boiler feed. In the boiler-room there 
is provided a separate settling tank. Although .in- 
tended ordinarily for the stowage of fuel oil, the double 
bottom tanks are arranged so that they may carry 
water ballast. The fuel oil capacity is purposely 
designed to be ample enough to take any of these 
vessels from an American Atlantic port to Europe 
and back again without replenishment. 

# There are five main cargo hatches: four directly 
through the upper deck and one through the bridge 
deck. There are hatches also through the second 
decks. Steel derrick posts, six in number, are fitted 
at the hatches. Holes are cut in the posts under 
the decks for the purpose of ventilation, and these 
openings are fitted with sliding plate covers. The 
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adapting means by which the Government’s ambi- 
tious programme of cargo carriers could be executed. 
It is a matter of history how reluctant he was to accept 
the tonnage of wooden vessels insisted upon by one 
of his associates in the Corporation. He did not 
believe in the timber freighter as a substitute for the 
ship of steel, and he was hopeful that ways might be 
found to enlarge existing steel mills and to increase 
their productiveness so that the building of the 
wooden cargo carrier might be reduced to an 
absolute minimum. The path out of the woods was 
proposed by Mr. Henry R. Sutphen, Vice-President 
of the Submarine Boat Corporation, but was offered 
in a direction hitherto unconsidered. As matters 
progressed, the planning of the so-called ‘ fabricated 
ship”? was left to Mr. Theodore E. Ferris, a well- 
known naval architect and marine engineer of New 
York City. At the start, the purpose was to produce 
a 3500-ton deadweight type. which should be superior 
to the wooden vessels of the same capacity already 
ordered by the Emergency Fleet Corporation. From 
time to time, General Goethals, bent upon getting 
as much for his money as possible, kept on increasing 
the size of the prospective novel cargo carriers, and 
in the end a deadweight capacity of 5000 tons was 
settled upon for the hundred and fifty ships ordered 
from the Submarine Boat Corporation. 

The primary problem of the design was twofold : 
first, to use structural shapes and plates that could 











OF THE AGAWAM BEFORE, DURING AND AFTER 


model, of like displacement and similar speed. The 
effect of the usual shear is obtained by giving the upper 
deck, forward, a flat rise of five feet to the stem. 
This. with the slightly flaring bow, gives the desired 
measure of added buoyaney when driving into a 
head sea. The parallel middle body constitutes 
about 43 per cent. of the design’s total length. 

The principal dimensions and general character- 
istics are as follows : 


Feet 
Length between perpendiculars, about .. 325 
Length over all i 335 
Beam, moulded 465 


Depth at side to upper deck Kt Ses 28 
Load draught = ae 
Number of propellers 
Propelling engine, turbine of 
Speed 


1500 horse-power 
10} knots an hour 

Deadweight capacity 5000 tons 

The vessels are constructed upon a_ transverse 
system of framing, and the double bottom extends 
from the after peak bulkhead forward to the collision 
bulkhead. There is but one complete deck, the upper 
deck, extending from bow to stern. Forward and 
aft beneath the upper deck’are two short partial 
decks. There are, besides, a forecastle deck, a bridge 
deck and a poop deck. Without exception. the decks 
are worked flat both athwartships and fore and aft. 

Internally, the vessels are subdivided by seven 
water-tight steel bulkheads, of which all but one rise 
from the tank top to the upper deck. There are 














HER LAUNCH 


cargo booms, eight in number, at hatches Nos. 1, 2, 
4, and 5, are designed to handle loads of five tons 
each. There are eight double-cylinder, single-drum, 
single-geared reversible winches. 8}in. by 8in., 
situated at the hatches on the upper deck, and two 
6hin. by 8in., double cylinder, single-drum, geared 
reversible winches, with two winch heads on the 
bridge deck at hatch No. 3. The steam winches 
are connected by means of galvanised iron steam and 
exhaust pipes with copper branches from the main 
line in a manner that permits the winches to be driven 
from either of the main boilers independently. 
Ventilation is effected by means of natural draught, 
through metal ventilators and cowls leading into 
the living quarters, the holds, and the working spaces. 
In the after engine-room bulkhead there is fitted a 
sliding water-tight door which can be operated by 
a threaded shaft reaching down from the deck. bh 
On the forecastle deck is placed a spur-geared 
windlass. The windlass is fitted with two wildcats 
and two winch heads for warping the ship. The 
vessel is equipped with both hand and steam steering 
gear, and the latter is of the right-and-left-hand 
screw type, placed aft within the poop and direct 
connected to the rudder head. There is a steam 
driven capstan on the poop deck. The vessel is 
lighted electrically, “and the current is supplied by 
two 10-kilowatt marine type generating sets, which 
are direct connected and driven by reciprocating 
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engines. There is an ice-making machine of one-ton 
capacity, which operates on the direct expansion 
ammonia system. The living quarters are heated 
by steam. 

Inasmuch as quantity production is the keynote 
in building these ships, it was essential that the steam 
generators and the propelling machinery should be 
of types capable of being manufactured in multiples. 
Therefore, water-tube boilers and turbines were 
adopted. The boilers are of the well-known Babcock 
and Wilcox make, capable of maintaining a working 
pressure of 200 Ib. per square inch. The oil-burning 
system is typically up to date. Both the inner 
bottom and the settling tanks are provided with 
heating coils. Two fuel oil heaters and duplex 
suction and discharge strainers are installed in the 
oil lines, and so arranged that either strainer can be 
cleaned without shutting down the pumps. The 
heaters are supplied with live steam and drained 
through a trap to the inspection tank. The piping 
is so arranged that either pump can pump through 
or around either of the heaters. 

The propelling machinery consists of a geared 
Westinghouse turbine capable of developing 1500 
shaft horse-power at 90 revolutions a minute. The 
turbine is connected to the propeller shaft by a 
helical, double-reduction gear with a ratio of speed 
reduction of 40 to 1. The astern turbine is housed in 
the same casing as the ahead turbine, and when fur- 
nished with the same amount of steam as that needed 
for full-load conditions will develop quite one-third 
of the full speed of the ahead torque on not more than 
one-third ‘of the full-speed revolutions per minute. 
The steam consumption of the turbine, when going 
ahead at 90 revolutions per minute of the main shaft, 
should not exceed 12.5 Ib. per shaft horse-power 
hour. At least, that is the estimated consumption 
with dry saturated steam at 185 Ib. gauge pres- 
sure at the throttle and 28in. vacuum, referred to a 
30in. barometer, in the condenser. The thrust 
bearing, of the Kingsbury type, is incorporated with 
the low-speed gear and casing. A water service 
pipe is fitted along the shaft tunnel with a spray pipe 
at each bearing. The lubrication of the turbine 
bearings and gears is by oil supplied by a gravity 
tank in the engine hatch. Two oil coolers of ample 
capacity are provided for cooling the lubricating 
oil. In the engine-room there is a cylindrical surface 
condenser, and water will be supplied to it by a 


centrifugal pump having a  12in. suction and 
discharge. This pump will have a capacity of 2400 


gallons per minute against a head of 15ft., and will 
be driven by a steam turbine through gearing. The 
main air-pumping equipment includes two turbo- 
driven. hot-well pumps and two Westinghouse- 
LeBlane air ejectors. There are twelve independent 
pumps for various services. There is a feed-water 
heater capable of heating 25,000 1b. of feed-water 
per hour, from 90 to 212 deg., when using exhaust 
steam at 5lb. per square inch gauge pressure. 
An evaporator with a capacity of 15 tons in 12 hours 
isalso installed. The exhaust from all the auxiliary 
machinery is condensed in an auxiliary condenser 
arranged in the engine-room and having 800 square 
feet of cooling surface. 

With the exception of five per cent. of the work, 
determined by its relation to the total weight of the 
hull, that is to say, 95 per cent. of the material 
for building the ships at the Newark Bay yard 
is fabricated at outlying establishments. To fur- 
nish it quite twenty-eight steel mills and fifty-six 
so-called fabricating plants are drawn upon, not to 
mention the contributive labours of 200 foundries, 
machine, pipe, joinery, and equipment shops, which 
figure more or less extensively in the finally finished 
eargo carrier. These outside works are scattered 
far and wide, from Indiana to Massachusetts, and 
in the aggregate employ some tens of thousands of 
men. Co-ordination of these disassociated works 
would be quite impossible but for certain methods 
inaugurated by the Submarine Boat Corporation. 

The Submarine Boat Corporation allows the steel 
mills and fabricating plants a maximum tolerance 
of just one-sixteenth of an inch, and despite this ex- 
tremely narrow range of variation from exactness, 
there has been an astonishingly small measure of 
failure. For instance, take the case of the Agawam, 
the first of the vessels launched at Newark Bay, and 
illustrated in our pages to-day. Just one piece of 
steel was scrapped during the course of her building, 
and that was due to an effort to bend the metal cold, 
the heating furnaces now installed being at the time 
unready for service. With the exceptions of the 
frames and some of the plates of the bow and stern 
sections, which are bent and rolled to the required 
shape at Newark Bay, substantially all of the materials 
for other portions of the Submarine Boat Corpora- 
tion’s ships are fabricated elsewhere. For instance, 
the channel bar frames of the parallel body, with their 
brackets, are made up at outlying establishments, 
and are shipped to Newark Bay ready to be stood 
up in position and riveted into place. The floors 
are similarly prepared at distant plants, and reach 
the assembling yard in a condition to be put in place 
with a minimum of locally driven rivets. The shell 


plating and the deck plating are cut and punched 
before being dispatched to the assembling plant, 
and clips and brackets are, in most instances, cut 
and punched before leaving the remote steel mills 
or fabricating works. 





Tt is estimated that there are required for each of 
these 5000-ton ireighters substantially 420,000 
rivets, and quite 120,000 of them are driven before 
the various parts are shipped to the assembling yards. 
Success would not be possible if it were not for the 
fact that the structural steel workers at the con- 
tributive mills and fabricating plants have been doing 
virtually the same character of work for a good many 
years. Paper patterns and not wooden templates 
were chosen as the means of guiding the various 
contributive steel mills and fabricating plants, be- 
cause it was obvious that wooden templates would 
be subject to distortion in transit. The paper used 
is a fairly heavy fibroid material which has a rather 
low coefficient of expansion. It is quite like the 
terra-cotta cardboard, which is familiar to most of 
us. It is received in rolls, and is dampened just 
enough to get rid of its curl. Then, when properly 
dry, it is marked and cut in accordance with the 
developments on the scrieve-board. There is then 
drawn upon the pattern somewhere a single heavy 
line with waterproof ink or paint, and the length of 
this line agrees exactly with the dimension marked 
alongside of it. Finally, for the better protection 
of the pattern, and to lessen the effect of the state 
of the air, it is coated with shellac. 

When the pattern reaches the fabricating plant 
or the steel mill, the index line just described is 
measured. If the line does not agree with the given 
dimension measured by a steel tape, then the pattern 
is treated to bring it into coincidence. Experience 
has proved that the variation one way or the other 
is trifling, and that only a little steaming or a modest 
application of dry heat suftices to put the pattern 
in a proper state to guide in the making of the working 
templates. 

Inasmuch as local steel tapes determine the measure 
of this variation, it is naturally of prime importance 
that every tape at each and all of the outside works 














SCORE BOARD AT NEWARK BAY SHIPYARD 


should be uniform, and all are tested against a single 
standard tape at Newark Bay. 

The riveters at the yard are drawn from all 
available sources. and in a large measure are recruited 
from men that have done steel structural work in 
its various phases outside of the field of shipbuilding. 
Most of these men very quickly adapt themselves 
to the assembling work required of them at the 
Newark Bay Yard, and the rest of the force needed 
is built up by calling to the work men generally 
who have never handled a “ rivet gun,’ and know 
nothing about holding-on, heating, caulking, and 
reaming. Nevertheless, by means of the system 
of intensive training—vocational guidance—-adopted 
at the plant, it has been found practicable to take 
willing greenhorns and to qualify them in a few 
weeks to do thoroughly first-class work. At the 
Newark Bay yard there are 15,000 employees. The 
working gang on each vessel averages about 500 men, 
and because all the ships are absolutely identical, 
it is possible to induce a stimulating spirit of rivalry 
in speed of performance, and this upon an indis- 
putable basis of even terms in the race. 

The yard launched its first ship on the 30th of May ; 
three more were put overboard on the 4th of July ; 
and seven others were in the water by the end of 
September. The plant has now a large accumulation 
of steel at hand, and is in a position to forge steadily 
ahead in its effort to attain its full pace in production, 
i.e., three ships a week! The score board on which 
the progress of vessels is recorded is shown above. 
The silhouettes are moved from left to right as the 
vessels advance towards completion. No small 
part of the successful operation of the Newark Bay 
yard is directly due to the lay-out of the plant. 
There are twenty-eight building slips occupying a 
waterfront span of substantially half a mile. Elec- 
trically operated derricks, each having a maximum 
lifting capacity of three tons, are placed between 





alternate ways, and arranged with a reach which 
will enable them to deal with the materials for 
pair of ships. The railway tracks also lead in be. 
tween each succeeding pair of slips, and, in this way, 
make it feasible to deal with carloads of steel, &e., 
by means of the tower derricks. The derricks can 
unload from either of the tracks flanking a pair of 
slips. Just inland and at the head of each pair of 
ways there is a guy derrick, having a maximum reach 
of 82ft., which is ample to bring materials within 
its scope to points where they can be picked up by 
the nearest tower derrick between neighbouring 
vessels. Immediately beneath the guy derricks ar 
stored the reserve materials, which are to be used in 
assembling the vessels that will occupy the blocks 
directly after the launching of the ships under con. 
struction. In short, it has been realised by the mer 
responsible for the planning of the Newark Bay 
yard, that it takes time and costs money to move 
any object any distance, and, therefore, it has bee, 
their object to cut out lost motion, and to make the 
feed of steel and equipment flow as easily and by the 
shortest routes to the points of incorporation within 
the growing craft. 

Between each companion pair of building slips 
and beneath the tower derricks is situated an ad- 
ministrative building for the superintendent anc 
foremen in charge of the two ships. Within this 
structure is kept a complete set of plans and all other 
needful data. With the exception of the rivet forges, 
which have their blowers operated electrically, all 
of the other power tools are driven by compressed air. 
To facilitate this, there are risers or standpipes at 
numerous points along both sides of each slip, and 
they, every few feet up, are fitted with a group of 
taps. In this way, while using only comparativel) 
short lengths of hose, it is practicable to reach ever) 
part of the vessel under construction and to do the 
needful riveting, caulking, chipping, and reaming. 
The rivets are not shipped to the yard packed in 
kegs, as has so long been the practice in the ship- 
building world, but they are delivered in bulk in 
carload lots, and are unloaded and distributed by 
means of electro-magnets. This results in a saving 
of 2 dols. on every ton of rivets, or 200 dols. on each 
ship at the yard. 

On the Ist of October, 1917, the site of the 
Newark Bay yard was a marsh, and a goodly portion 
of its present terra firma lay below the water. The 
land that has been built: up and built upon in the 
interval has been made by pumping sand from the 
bottom of Newark Bay, the operation serving the 
twofold purpose of creating ground and of dredging 
channels by which the cargo carriers, when finished, 
will be able to reach the open sea. 








THE L.V.G. TWO-SEATER BIPLANES. 
No. II.* 


Undercarriage-—The landing gears of both the 
C.V. and the C.VI. machines are similar, and in 
general arrangement conform to the practice that is 
now almost standard. The vee struts are of stream- 
line section, and are constructed of fabric-covered 
wood. The practice of using wood for undercarriage 
struts is unusual in enemy machines, but is in con- 
formity with the other struts—interplane and centre 
section—on the C.VI. machine. The major and 
minor axes of the cross section of one of the front 
struts—and all four, front and rear, are of equal 
dimensions—are respectively 4fin. and 2°/,in. 

The upper and lower extremities of the struts are 
capped with steel sockets, which allow of attachment 
to the fuselage at the upper extremities and at the 
lower ends serve to connect the two limbs of the vee, 
and to provide accommodation for the shock absorber. 
Figs. 27 and 28 show respectively the component 
parts of the attachment to the fuselage, and the 
socket at the lower part of the vee. From Fig. 27 
it will be noticed that the ball at the head of the strut 
beds into a hemispherical socket attached to the 
fuselage. The lower half of the ball articulates with a 
curved surface on the ferrule, which is slipped over 
the attachment. In assembling this joint—and that 
is a matter of seconds only—the ball is passed through 
the opening provided on the ferrule, and the ferrule 
is then slipped over the body lug and pinned in place. 
All four body attachments are of this type in the 
C.VI. machine, but in the C.V. model the joint is 
made by simply pinning the ball to its socket, without 
the refinement of a ferrule. 

The shock absorber is of the coil spring type, with 
three small diameter springs lying side by side, as 
indicated in Fig. 28. A Joop of cable limits the amount 
of axle travel. Between the lower extremities of the 
vees is a steel compression tube of l}in. outside 
diameter, and behind this tube lies the axle, which is 
encased in a 3-ply fairing. The compression tube is 
not included in the fairing, and when the axle is raised 
as the machine lands, the fairing travels with the 
axle. This method allows of good accessibility to 
these components, but is not quite so good an arrange- 
ment from the streamline point of view as the com- 
mon method of allowing the axle to lift out of a fixed 
fairing. 


The schedule of principal weights, which is repro- 
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“Tre Enainecr” 


duced below, is of considerable interest as regards | 
the undercarriage. The wheels are 810 by 125, and | 
the track measures €ft. Tin. The cross bracing does | 


not start from either the front or rear fuselage attach- | the control lever, at the head of which is the usual | the rudder bar, is solved in different ways. 


ments, but from the front spar joint on the fuselage. | 
Principal Weights.—The following is a schedule of | 
the principal weights of the C.VI. type of machine :— | 
Ib. 


or centre 
440 
Lower wing, covered ‘complete (no ‘ailerons) ' 4 76 1 
Upper wing, covered complete (with ailerons) .. 85 
Centre section without struts or cable... 64 
Centre section N strut .. .. 2. 22°) oe; wo oe 5 
Interplane strut, each 
Aileron, covered, each 
Balanced elevator, covered, complete i in one . piece 
Undercarriage, agar :— 
3 veos, bare : pawesee Ces we ee lee 29 
2 wheels, with tires 5 
2 axle caps, with pins : 
2 shock absorber bobbins .. 
2 shock absorbers 
Axle and fairing 
Compression tube in front of asie 
2 bracing wires, with strainers 
4 ferrules ‘ 
Undercarriage, complete os | Sey ie a tease 
Tail skid, bare ° Serer ora’ 4 
Brass oil tank, with 20in. “copper pipe ° 
Ammunition magazine (aluminium) 
Exhaust, pipe weRL I) aren” he yee des 


ozs, 
Fuselage, without undercarriage, engine, 
section .. 
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Spinner. ‘* 
Dynamo, without propeller a 
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The —~ o> described in the present issue and in our issue of 
December 6th are at present at the Enemy Aircraft View Room, 





Re, which is now open to the public on certain week-days.— 


a and is supported on four brackets, marked 


| through the lower wing near the rear spar, and run 

















Controls.—As is the case throughout the design. 
the controls of the two aeroplanes are generally 
similar, but differ in detail. In the C.V. machine 


two-handed grip, operates two rocking shafts which | 
| are perpendicular to one another. The transverse 
tube, which actuates the elevators, is cranked in the | 


, D, E and F, in Fig. 29, which act as bearings. To | 


a middle point of this transverse tube is pinned | 
| the front half of a jaw formed on the bottom of the | 
| control lever. 
| the centre of the pin B, which passes through the rear 
| half of the jaw and is itself always exactly in line with 
| the bearing of the transverse shaft. 
| complicated arrangement allows the transverse shaft 


The pin A always points directly to 


This somewhat 


to be rotated round the axis C, D, B, E, F, and at the 
same time permits the other shaft to rock on its own 
bearings. A simple contracting band brake, controlled 
by a Bowden lever and cable, serves to lock the eleva- 
tor controls in any desired position. This brake is 
found in both types of machine. 

The C.VI. controls are arranged somewhat differently, 
and are shown in Fig, 31, which clearly explains their 
operation. The naked aileron contro] cables pass 


over the aluminium pulleys illustrated in Fig. 32. 
The upper extremities of these cables are attached 
to the welded control lever which works in a slot in 
the upper plane. The differences between the two 
typesin the matter of the aileron lever has already been 





commented upon. The rudder bars of the two 


re 
* Swain Sc 


designs—see Figs. 41 and 42—are on the same general 
plan, but the problem of leading the cables round the 
base of the large petrol tank immediately behind 
In the 
later type a semi-circular extension to the rudder 
bar avoids the necessity for the two extra pulleys and 
bearings found in the C.V. type. 

Engine Mounting and Control—The 230 H.P. 
Benz engine is mounted on wooden bearers of rec- 
tangular section, 13in. wide and 3}in. deep, supported 
on the cross bulkheads in the front of the fuselage. 
In the C.V. machine there is a steel tubular strut on 
each side, which is in compression between the rear 
portion of the engine bearer and the front undercar- 
riage joint—see Fig. 18 ante. As has already been 
mentioned, the rearrangement of the fuselage bulk- 
heads allows this strut to be dispensed with in the 
C.VI. model. The throttle lever is of the familiar 
ratchet-quadrant type. In the C.V. machine there 
is no interconnected throttle lever on the control 
stick, and although the C.VI. control lever is missing, 
it is fairly certain that this is true of this type also. 
Those bulkheads which are likely to receive oil drip- 
pings from the crank case are protected by aluminium 
strips employed in the manner shown in Fig. 30. 

Oil and Petrol Sysiems.—Both machines have a 
main petrol tank under the pilot’s seat, and a gravity 
tank attached to the upper plane. In the C.V. 
machine the latter tank is placed on the upper sur- 
face of the port~plane, alongside the narrow centre 
section. The later type has the tank beneath the 
port upper plane. In this case the filler passes through 
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the plane, with the cap on the upper plane surface. | tical (C.V.) radiator is composed of flat vertical films 
The C.VI. main tank has a capacity of 47 gallons, and | (sic) which are crimped and set “‘ staggered ” so that 
the gravity tank a capacity of 5} gallons, thus giving | their appearance is similar to that of a honeycomb 








to 0.5 kilos. per square em. ; a Maximall petrol gauge 
for the main tank, a grease pump, and throttle and 


| ignition levers of the usual type. 
a total petrol capacity of 524 gallons. A hand petrol | radiator. The C.VI. type has the usual oval section | 
pump allows the pilot to fill the gravity tank from the | brass tubes running perpendicular to the chord of | vided with circular camera holes in the flooring, and 
main tank, and an engine petrol pump draws fuel | the wing. Fig. 37 shows a sketch of the earlier | 


The observer's cockpits of both machines are pro. 


each hole is fitted with an aluminium cover, but these 


from the main tank and passes it on under pressure | radiator, and Fig. 36 illustrates its supports. The | covers are manipulated differently. The aperture of 
to a small cylindrical compartment of the main tank, | shutters work on different systems. The vertical | the C.V. machine is about Yin. in diameter, and the 
whence it flows to the carburetter. This is the usual | shutter of the C.V. machine is of the roller blind type, | type of cover shown in Fig. 34 is used. That of the 


Benz system. The exhaust pipes—Fig 33—are' with cables which operate positively, one to unroll|C.VI. model is 12in. in diameter, and is covered 


























TET LTE 9, 


2; 
4 
QA} 
4 
{ 
} 
4 

4 





“Tre EnGinecr” 1): 


DETAILS 


of welded sheet steel, and in the C.VI. machine are 
earried higher than is usual. 

Ratiator—The respective positions occupied by the 
radiators in the two models are quite different, though 
both are in conformity with enemy practice. Refer- 
ence to the general arrangement drawings will make 
it clear that the C.V. radiator is supported in front of 
the leading edge of the upper plane on struts clamped 
tg the cabane, while that of the C.VI. occupies the 
middle part of the centre section and is flush with the 
eurvature The construction also differs. The ver- 
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and the other to roll up the blind. This shutter puts 
out of action approximately one-third of the radiator 
area. The C.V1. shutter effect is obtained by moving 
a handle which alters the slope of nine parallel hinged 
flaps, as illustrated in Fig. 35. 

Instruments.—The pilot’s cockpit is not provided 
with a dashboard, but the instruments are distributed 
chiefly on the left-hand side of the pilot. They com- 
prise the usual Bosch starting magneto and key 
switch ; an oil-pressure gauge calibrated to 4 kilos. 
per square cm.; a petrol-pressure gauge graduated 





simply by an aluminium sheet which slides in 
parallel grooves outside the fuselage. The C.VI. 
machine was fitted with a complete’ wireless 
outfit when captured, but of the internal fittings only 
the aerial and reel remain, and they are entirely 
standard. The current was obtained from a dynamo 
attached to the undercarriage strut, which is still 
in situ, though its propeller is missing. This dynamo 
is shown in Fig. 38. The fitting shown in Fig. 39 
was found on the starboard side of the C.V. machine 
It is obviously a release for some light object, but its 
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precise function is unknown. Fig. 40 shows the C.VI. 
gun ring: it will be noticed that the padded clip 
is not in its usual vertical position. 

Fabric and Dope.—-The usual printed fabric with a 
design of coloured polygons is used, and nothing 
regarding either the fabric or the painting calls for 
comment. 








THE GEORGIAN BAY CANAL. 
By J. J. BELL, M.A. 


PROBABLY one of the first great public works 
which will be undertaken by Canada after the close 
of the present war will be the construction of the 
Georgian Bay Canal.* With the cessation of 
hostilities there will doubtless be a great rush of 
immigration into Canada, and the production of 
grain in the Western provinces will be so enhanced 
that, to use a simile of the late Sir William Vanhorne, 
there will have to be an enlargement of the spout 
to accommodate the increased capacity of the hopper. 
The wheat crop alone, exclusive of other grain, 
of 1915, the record year in the provinces of Manitoba, 
Saskatchewan, and Alberta, was over 376,000,000 
bushels, as compared with 160,000,000 bushels in 
1914, of which at least 200,000,000 bushels was 
available for export, and had to be conveyed to 
the seaboard. Three trans-continental railways found 
themselves seriously taxed to accommodate this traffic, 
and further means of transit will have to be provided 
before long. 

At present a considerable portion of the wheat 
exported is conveyed by water, at least part of the 
way. It is carried by the railways to Fort William 
and Port Arthur, twin cities on Lake Superior, 
where it is loaded on vessels which carry it by the 


location—one fourth bend in quarter of a mile— 
and provision will have to be made to prevent vessels 
from meeting within this cutting. Above and below 
this narrow turn the channel is both wide and deep. 

On the Nipissing reach, Lake Nipissing will be 
raised by a dam at the Chaudiére Falls on French 
River, 8ft. above ordinary low water. There are four 
outlets to Lake Nipissing, three small ones north of 
Channel Island, and the main outlet on the south 
side. The three small ones will furnish an outlet for 
the flow while the Chaudiére lock is under con- 
struction, and will then be closed by solid concrete 
dams. 

The summit lies immediately east of Lake Nipissing, 
at the town of North Bay. The lake being shallow 
former has about five miles of artificial waterway, | it will be necessary to excavate a channel a little 
the latter 11 miles. By the St. Lawrence route the | over 1} miles, averaging 22ft. deep, to bring the 
canal enters Montreal harbour at its upper end. By | canal into 22ft. of water in Lake Nipissing. This 
the alternate route it joins the St. Lawrence at | cut will be in soft material. By the raising of the 
Bout d'Isle, 11 miles below the lower boundary of | level of Lake Nipissing some damage will be done 
Montreal harbour. | to farm lands west of the lake, and two miles of the 

The route may be subdivided as follows, as | Canadian Pacific Railway track along the east of the 
regards width:—Canal cuts, 200ft. to 300ft wide, | lake will have to be raised. A lock of 29ft. lift 
including necessary restrictions at locks, 28 miles ;| brings the canal up to summit level, which is Trout 
improved channels, submerged sides, 300ft. wide, | Lake, 34 miles east of Lake Nipissing by the route 
66 miles; free channels, 300ft. to 1000ft. wide and | followed. 
over, 346 miles. Total 440 miles. The sides of all An alternative plan to make Lake Nipissing the 
submerged cuts will be shown by piers or clusters | summit was investigated, but found for many reasons 
of piles. Along curves these piles will be provided | to be objectionable, largely on account of increased 
with lights. | cost, which would be 10,000,000 dols. The only reason 

The. size of narrow portions will be made large | for adopting the alternative plan would be to secure 
enough to prevent a current exceeding 4ft. per|an ample supply of water at summit level, but as 
second, or 2? miles per hour. Cuttings with a flat | there is a large drainage area tributary to Turtle 
slope will have arise of lft. vertical to 2ft. horizontal. | Lake, it has been decided that the supply by the 

The depth of 22ft. will more than equal that of | route adopted will be ample, for present require- 
the channels connecting the great lakes, where, | ments at least. In the remote event of more being 
owing to the lake fluctuations, only from 17ft. to 19ft. | required it can be obtained by diverting the Amable 
| du Fond River, which flows from the south,,4from 


route is an artificial waterway, with the exception 
of a few small lakes through which it passes. 
This cut leads into Trout Lake, thence into Turtle 
Lake, the little Mattawa River, and Talon Lake to 
Sand Bay, 21 miles, then through a cut 3 miles 
to the Mattawa River, which is utilised as far as 
the town of Mattawa, 13 miles, where another cut 
of three-quarters of a mile gives an entrance to the 
Ottawa River, which, expanding into large and deep 
lakes in many places is followed to the foot of Oka 
Lake, otherwise known as Lake of Two Mountains, 
293 miles. From there to Montreal, 25 miles, either 
the St. Lawrence or a branch of the Ottawa, called 
Riviére des Prairies, or Back River, which flows | 
north of the island of Montreal, may be used. The 
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great lakes and St. Lawrence River to Montreal. | can be depended on. 
The distance from Fort William to Liverpool by | @To come down to a little more detail. The first | its present outlet into the summit lakes, at an 
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the Georgian Bay Canal would be 4123 miles, or 
282 miles shorter than the present route by the 
St. Lawrence, and 860 miles shorter than the United 
States water route by the Hudson River. 

As to time, a lake freight boat, with a maximum 
speed of twelve miles an hour, would require 70 
hours for the passage from the mouth of French 
River to Montreal. The season of navigation averages 
210 days. from May to November. 

A complete survey has been made of the route 
of the canal. There are already 346 miles of navi- 
gable lake and river, and 66 miles of channel to 
be dredged, leaving 28 miles of canal to be 
excavated, making a total distance of 440 miles 
from the entrance at the mouth of the French River 
to Montreal. The plans show a lift of 98ft. from 
the Georgian Bay to the summit level at Trout 
Lake, immediately east of Lake Nipissing. This can 
be overcome by four locks, of from 21ft. to 29ft. lift. 
The summit is 659ft. above the river level at Montreal, 
and this section will require 23 locks, of from 5ft. to 
50tt. lift. The plans provide a 22-foot waterway for 
lake boats 600ft. long, 60ft. beam and 20ft. draught. 
The cost is estimated at 100,000,000 dols., and the 
time for completion ten years. 

The style of navigation is that known as the 
dam and lock system, with slack water between 
structures. For that part of the route from 
Georgian Bay, the watersheds separating the great 
lakes and the Ottawa River, a distance of 81 miles, 
the French and Pickerel rivers and Lake Nipissing, 
are utilised. For the distance of 3} miles, the 





* A report on a scheme for the canal was prepared by tho 
Canadian Public Works, and was presented to the Canadian 
Parliament as Jong ago as July, 1908. We discussed the report 
as well as further studies and investigations which had been 
made in connection with the proposed undertaking, in our 
issue of April 4th, 1913. 

+ The total grain crop of the three prairie provinces was 
estimated at 737,682,000 bushels, including wheat, oats, 


barley and flax, 
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expenditure of'900,000"dols. This-would increase the 
supply from 540 to 1240 cubic feet per second. To 
save water the power for operating the gates and 
furnishing electric light at the summit may be brought 
from an outside source, with a supplementary in- 
stallation at each lock in case of interruption. 
Another possibility is the pumping of water into 
the summit level from Lake Nipissing. This, how- 
ever, is a remote alternative. . 

The cut from Lake Nipissing to Trout Lake 
involves some heavy excavation, entirely in rock. 
The height of land is within half-a-mile of Trout 
Lake. The cut will. be very deep at one point, 
running some 70ft. for about one-eighth of a mile, 
averaging 40ft. for five-eighths of a mile, and the 
remainder averaging 14ft. 

East of Trout Lake lie Turtle and Talon Lakes. 
The difference in level between the two former is 
lft. and between the two latter 26ft. They would 
all be raised to summit level by a dam at the east 
end of Talon Lake. The latter would be raised 
41ft., but as the shores are high no damage would 
be done. At the summit level ten dams will be 
required, varying in length from 150ft. to 650ft., and 
in height from T7ft. to 17ft., to close gaps and 
depressions where the raised water would run out 
to Lake Nipissing. 

From Talon Lake the route follows the Mattawa 
River 13 miles to the town of Mattawa, where it 
joins the Ottawa. Leaving Talon Lake two alter- 
natives were open, either to follow the natural 
course of the Mattawa River or to cut a straight 
canal from Talon Lake, through the divide to the 
foot of Paresseux Falls, placing therein the necessary 
locks. The former was discarded as it involved 
sharp turns and heavy excavation to obtain sufficient 
area at grade. The latter necessitates some heavy 
excavation, in one place at least 50ft. in depth, but 
gives a straighter cut and better lock sites. To 
make the necessary descent there will be two flights 


section will be through French River, a large and 
rapid stream, the outlet of Lake Nipissing. The 
river flows for its entire length of 63 miles through 
granite-gneiss rock. The low water fall is 62ft. and 
the flood range varies from Sft. to 10ft. Considerable 
improvement will be required at French River 
Harbour, where the canal enters the Georgian Bay. 
The entrance is narrow, the coast dangerous, and 
safe water is not found in the lake till the Bustard 
Islands are reached, 4 miles from the shore. The 
improvement of this channel is not included in the 
estimate for the canal. 

From the shore of the Georgian Bay for 2 miles 
up the river to the first lock considerable scattered 
excavation will be required to obtain a channel 
width of 300ft., and the requisite depth of 22ft. 
A line of crib work, 1200ft. long, will mark the 
entrance to the canal. 

At several places on French River there are two 
or more parallel streams, separated by long narrow 
islands. Dams will have to be constructed, in one 
instance four in number, four different 
branches of the river. A number of rapids will 
drowned out. Some cuttings across an island 
in one place, and through points to straighten, and 
otf sides to widen the channel, will be necessary. 
Where not required for filling the material can be 
wasted. 

From the Georgian Bay entrance to Ox Lake 
the route will be through the middle outlet of French 
River, which furnishes a less expensive and better 
channel and alignment than through the main body 
of the French River. Above Ox Lake the canal 
leaves the French River and follows the Pickerel 
River, which is paralle] to, and 2 miles south of the 
French River, to Horse-shooe Falls, where, through a 
sharp turn, it re-enters the French River. By this 
route the canal is lengthened 2} miles, but a better 
channel is obtained. Through the cut at Horse-shoe 
will exist the sharpest bend of the whole canal 
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of locks, 1} miles apart, two locks in each, with a 
drop of 60ft. at each flight. The upper Mattawa 
River from Paresseaux Falls eastward to Les Epines 
is very straight. The Larose and four minor rapids 
will be drowned out by the dam and lock at Les 
Epines. The Plain Chant reach is practically a lake 
enclosed by high hills. Its surface will be raised 
23ft. by a dam and lock at the foot of the lake. The 
Mattawa reach extends from the foot of Plain Chant 
Lake to where the Mattawa River enters the Ottawa, 
3 miles. The line will pass behind the town of 
Mattawa, following a natural depression. The 
Mattawa will be raised 10ft. by a dam across the 
river one-third of a mile above its mouth. 

From Mattawa to Montreal the course of the 
Ottawa River is followed. The various reaches are 
for the most part formed by dams and locks where 
rapids occur. In a number of cases smaller rapids 
are drowned out. At Roche Capitaine the rapid 
is 2$ miles long, and very tortuous. A cut has to 
be made through an island, where the locks will be 
placed. In the reach above, the river is wide and 
deep, between high hills, and practically straight. 
On the Deux Riviéres reach, owing to flooding, a 
re-location of the Canadian Pacific Railway for 6} 
miles will have to be made. In the Pembroke 
reach a dam at the Paquette rapids raises Lower 
Allumette Lake, an expansion of the Ottawa, to 
the same level as Deep River, a deep expansion of 
the Ottawa, making a long reach of 56 miles. Con- 
siderable excavation will have to be done. On the 
Coulonge reach there will be some very heavy 
excavation of rock, earth, gravel, and boulders, and 
sand dredging for two miles. Roche Fendu is a 
canyon river for eight miles. A number of rapids 
will be drowned out. 

In Portage du Fort reach a lock at the Cheneaux 
rapids is the first of three that make the rise of 100ft. 
between Chat’s Lake and Coulonge over the granite 
ridge that extends diagonally across Ontario, torming 
the 1000 islands and ending in the Adirondacks. 
An alternative route by way of the channel on the 
north side of Calumet Island, a large island in the 
Ottawa, was examined, but the route adopted was 
decided to be the best. Several other short alter- 
native routes have also been surveyed. On one of 
these are some old works of an interesting character, 
namely, a dam and two timber locks, the latter 
probably the largest ever built. They were con- 
structed in 1876, and created a stretch of slack 
water navigation 75 miles long. Rail communication 
was extended to Pembroke about that time and no 
boat traffic was developed. The works have now 
fallen into decay. It is possible that on further 
examination the route where these works are may 
be found the most advantageous. 

The Chats Falls at the eastern end of the Arnprior 
reach are caused by a spur of Laurentian rock, 
which extends across the river. A cut of 1} miles in 
granite rock, and a lock of 50ft. lift overcomes this 
obstacle, which is the only interruption to navi- 
gation in a distance of 52 miles. Steamers run 
above and below the Chats, and the routes were 
formerly connected by a horse railway, 3 miles Jong. 
The Chats lock is the highest on the route. It is 
in solid rock, lined with concrete, a 10ft. wall on 
the surface bringing it up to the required height. 
The lower gates will require to be 72ft. high, and 
though this seems an extreme it is quite feasible. 

The Aylmer reach extends to Hull, a city on the 
opposite side of the river from Ottawa. At Ottawa 
and Hull are numerous industries driven by water 
power, with which it is undesirable to interfere. 
Brewery Creek, which leaves the river above Hull 
and running past the city joins it again below, 
offers a natural and suitable route for the canal. 
A lock at the entrance with a dam across the river 
drowns out the Deschenes and Remicks rapids. 
A second lock is placed at the lower end of the 
valley of the creek, one mile down, and gives the 
necessary lift to overcome the Chaudiére Falls. 
Considerable excavation will have to be done on 
the Aylmer and Hull reaches, and bridges built to 
provide for numerous railway and road crossings. 

On the Ottawa reach of 61 miles there are only 
four places where dredging will be required, and no 
rock work will be necessary in the river. Above 
the lock at Hawkesbury there will be a cut of two 
miles in which the surface level of the river will 
be retained. North of this canal the Grenville 
rapids will exist as at present, down to the lock. 
On this reach there will be 18,000 acres of land 
flooded, principally shore flats. At present there is 
barge navigation between Ottawa and Montreal, 
but the existing canals provide a draught of only 7ft. 
at extreme low water. 

A lock at Point Fortune, with that at Hawkes- 
bury, will bring the level over the Vaudreuil ridge 
to Oka Lake. In the lake some dredging will be 
required, largely in soft material. A lock at the 
historic village of St. Anne, the scene of Moore’s 
Canadian Boat Song, will bring the level down to 
that of Lake St. Louis, a lake expansion of the St. 
Lawrence, which the canal will then enter. The north 
side of Lake St. Louis is shallow and the surface 
fluctuates so that considerable excavation and 
dredging will be required. Below Lachine an em- 
banked canal will be constructed for two miles, and 
then a cut made across the point for three miles to 
Verdun, where the lock, to overcome the Lachine 
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rapids, will be placed. Below Verdun an impounded 
basin affording an upper harbour will be formed by 
embankments, and a lock opposite the custom house 
will bring down the level to that of the lower harbour 
at Montreal. 

An alternative route for the eastern end of the 
canal, which would make the eastern terminus at 
the foot of Montreal harbour, has been suggested and 
surveyed. This route would leave Oka lake by what 
is known as back river, north of the island of 
Montreal. It would be somewhat longer but would 
cost less by about 5,000,000 dols. Through the east 
end of Oka lake there would be 4,500,000 cubic 
feet of sand dredging, and then 11 miles of canal to 
Recollet lock, with a drop of 35ft. A good part 
of the Back River would remain in its natural 
condition. This route would involve one lock less 
than the other one by St. Anne and Lachine. 

Intimately connected with the navigation scheme 
is the question of control of the flood waters of the 
Ottawa River. This will be effected by creating 
large storage reservoirs in which the surplus waters 
can be retained during flood season and released in 
the low water periods. The northern part of the 
Ottawa valley is remarkable for the number of lakes 
it contains. It thus affords great possibilities for 
the storage of water. 

Forty-five dams will be required on the canal, 18 
of considerable size. This does not include those 
for forming storage reservoirs. Where the quantity 
of water is much above the canal requirements the 
rock fill type has been adopted. Where it is im- 
portant to conserve the water for lockages, concrete 
dams have been designed. The stop log system of 
regulating sluices has been adopted, with a few 
exceptions where Stoney sluices are deemed necessary. 

At three points there will be flights of two locks. 
Elsewhere there are single locks. All locks are 
designed to be built of concrete on rock foundations. 
Approach piers will be of cribwork. The gates will 
be of steel, and for safety two pairs of upper and 
two pairs of lower gates are provided, with additional 
lower unwatering gates if necessary. The method of 
filling and emptying the lock chambers is left for 
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future consideration: Four methods are in use, 
each having its advantages. The locks will be 
operated and the canal lighted by electricity. 

A large number of crossings have to be provided 
for. Thirteen railway lines cross the canal route, 
and many highway bridges will have to be built. 
The bridges will all be of the bascule type, single or 
double leaf, some of them with double track. 
Between Montreal and Georgian Bay there are now 
13 bridges along the line of the canal. In five cases 
the present structures will not be interfered with, 
the canal line cutting their approaches. 

On several of the reaches considerable land will 
be permanently flooded. Most of it is now inundated 
for several weeks during the high water stages. 
Compensation will have to be made at a fair valuation, 
which is included in the estimated cost. Damages 
amount to about eight per cent. of the total cost 
of the project. 

The plans for the construction of the canal alter 
the general features of the river, which is a series- 
of deep and wide basins connected by restricted parts, 
which are broken by falls and heavy rapids. The 
discharge varies largely but not suddenly. The 
greatest discharge comes once a year and about the 
same time. The extreme high water discharge is 
estimated at over 300,000 cubic feet per second at 
the outlet, the extreme low water discharge may be 
20,000, thus showing a relation between low and 
high of 1 to 15. The highest flood range on record 
was 25ft. For the purposes of lockage the falls are 
concentrated and all the small rapids obliterated. 
The dams built for navigation purposes will con- 
centrate the water power at a limited number of 
points, and will destroy few powers now developed. 
The data collected show that nearly 1,000,000 horse- 
power can be secured along the Ottawa and French 
Rivers. It is doubtful whether more than 150,000 
horse-power at minimum flow could be developed 
under present conditions. The power generated 
would pay a large part of the cost of construction. 














BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 
No. XII.* 
THE DISPATCH OF THE EXPEDITIONARY FORCE. 


War was declared as from the midnight of Tuesday, 
August 4th, and the War-office gave the Railway 
Executive Committee sixty hours in which to get the 
necessary rolling stock and locomotive power together 
in order to convey the striking force of the British 
Expeditionary Force to Southampton. The Com. 
mittee was, however, able to report, within forty. 
eight hours, that all was ready, and at 7 p.m. on Sun- 
day, the 10th, embarkation was begun. Sir John 
French, in his first dispatch of 7th September, 1914, 
said “The transport of the troops from England, 
both by sea and rail, was effected in the best order 
and without a check. Each unit arrived at its des- 
tination in this country (France) well within the 
scheduled time. The concentration was practically 
complete on the evening of Friday, the 21st ultimo.” 

The whole of the railway arrangements for the 
concentration, transport and loading up of the 
Expeditionary Force, including the striking force, 
had been long before worked out by the Railway 
Executive Committee in conjunction with the Army 
authorities. Southampton had been decided upon 
as the port of embarkation, and between Sunday, 
the 10th, and Sunday, the 31st, there were 670 special 
trains worked into that port; the heaviest period 
was from 10 p.m. on the 21st to 6 p.m. on the 22nd, 
when seventy-three trains were dealt with. 

The trains came from all parts, and the timings 
had to be so arranged that they arrived at South- 
ampton in a certain order and at a predetermined 
time, so as to be taken to the particular quay at which 
the selected transport was lying. Anticipating 
somewhat a subsequent reference, it may be said that 
a most interesting feature of the embarkation plans 
was the programme of movements to be made at 
Southampton. All was laid down _ beforehand ; 
nothing was left to the last moment or to be provided 
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for at the time. The berth each transport was to 
occupy and when to be in position; the time each 
train would arrive, what regiment it would carry and 
how many men, guns and stores; into what road 
it was to be turned and what was to be done with the 
carriages when empty. 

One of the essentials to success in the railway 
operations for the military has been that the company 
towards which the troops have to come has to take the 
initiative as to their transport. The Army authori- 
ties do not concern themselves as to the time of de- 
parture, the route taken or the length of time the 
journey takes ; they specify simply the hour at which 
the troops have to arrive at their destination. The 
train workings are thus arranged, one may say, 
backwards. If it be a movement from Salisbury 
Plain to Edinburgh, the hour at which the men must 
reach the latter point is the main factor ; of course, 
the number of officers and men, total of guns, amount 
of stores, &c., has to be told but, as regards train 
timings, it is only the required hour of arrival that 
is specified. The Army authorities do not, however, 
communicate with the terminal company in all 
cases ; each command has what is known as a secre- 
tarial company. The Southern Command has the 
London and South-Western, the Western Command 
has the London and North-Western as has the 
Eastern Command, the Northern Command goes 
to the North-Eastern, and the Scottish to the North 
British. An exception to the rule as to the terminal 
company was made with the American troops. 
The essential factor in this case was not the time when 
they arrived at their concentration camp, but their 
dispatch from their port of arrival out of the way of 
succeeding troops. 

Ordinarily the secretarial company, on receiving 
notice of a movement, calls a meeting of representa- 
tives of the companies concerned, and arranges routes, 
timings, provision of carriages, &c. In fixing timings 
regard is paid to the hour at which the men must 
reach their destination. If the movement is from 
Ludgershall on Salisbury Plain to Edinburgh, the 
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North British would be the secretarial company, 
but if the journey were in the opposite direction it 
would be the London and South-Western, even 
although the latter company’s system would not 
be effected. Since the outbreak of hostilities, the 
number of movements, even those wholly inland, 
have been so numerous, and what was a serious matter, 
many of them, being urgent, and have had to be 
made at short notice, that a quicker method of arrang- 
ing routes had to be devised. The War-office then 
took up the matter. It divided up the country into 
sectors and, in conjunction with the railway com- 
panies, arranged routes and point to point timings 
for connections between every sector. 

The London and South-Western was, of course, 
the secretarial company for a movement to South- 
ampton, but, as regards the Expeditionary Force, 
the details were worked out long before as part of 
the scheme of National Defence. We have said that 
there were 670 specials from all parts of the kingdom, 
so it will be appreciated that it was a big task to 
prepare a programme for these trains that should 
give the departure times, the arrival time at junctions 
with foreign companies, and the arrival on the London 


and South-Western line and at Southampton. The 
latter company’s system was entered at various 


points, and it took some dove-tailing so to arrange 
the timings that the trains arrived at the last con- 
verging point, and followed each other into the docks 
without being subject to delay. It was, however, 
done, and, moreover, every train arrived at its destina- 
tion on or before time. 

The amount of local detail necessary was alone 
remarkable. After the timing of the trains had been 
worked backwards from the hour of arrival to the 
time of departure there had to be arranged where 
the empty carriages had to be found, the hour at 
which they were to leave that place for the point of 
departure, the platform from which the train was 
to start, the hour by which troops had to be at the 
station, and the entrance they were to use. As an 
illustration of the mass of detail this entailed, the 
following particulars of the troop movements from 
Perth on Saturday and Sunday, August 15th and 
16th, are given. The table and plan of the station 
on page 528 will be of assistance in grasping the details. 


Earn, were for trains going to the North British 
Railway. Bridge of Earn is on that company’s line, 
and the carriages were stored on the up and down 
lines of the Newburgh branch, between Bridge of 
Earn Junction and Abernethy; both lines being 
blocked for this purpose at 6 p.m. on the Saturday. 

Each train was timed to arrive in Perth just before 
the men were due to enter the station. About two 
and a half hours were given for loading up; where 
there were guns three hours were allowed. 

The military authorities allowed twenty-four 
hours for the work, which was to commence at mid- 
night on the Saturday and finish by midnight on the 
Sunday ; but it was agreed that the movement should 
be accelerated, and the last train left Perth at 3.30 p-m. 
—eight and a half hours in advance of the allowance 
made by the military. 

It would be very interesting, did our space permit, 
to trace the journeys of these troops to Southampton. 
Few of them, it may be said, made the journey direct ; 
most of them were taken to concentration camps, 
e.g., practically all those from Perth went to Bedford. 
It will, however, give a good idea of what had to be 
accomplished if we recite some of the movements 
made on the two days named—August 15th and 16th. 

On these days there were sixty-four special trains 
with troops passed through Carlisle and twenty-eight 
through Berwick. Of the former there were—from 
Stirling ten; Auchterarder two: Perth—vid Cale- 
donian—twenty-five; Perth—vid North British—nine; 
Glasgow two, Muirhead (Glasgow) three, Gourock one, 
Aberdeen eight; Dunfermline three; Dundee one. 
Of the twenty-eight through Berwick there were : 
from Dingwall two, Beauly three, Inverness twelve, 
Blairgowrie eleven. 

Those through Carlisle, except the nine from Perth 
and the twelve from Aberdeen, Dunfermline and 
Dundee, were worked by the Caledonian throughout ; 
the exceptions being worked by the North British 
vid Edinburgh. The two from Dingwall, three from 
Beauly and twelve from Inverness, were worked by 
the Highland to Keith, thence to Aberdeen by the 
Great North of Scotland and to Tweedmouth— 
the first station south of Berwick—by the North 
British, which company also worked the eleven 
trains from Blairgowrie throughout, although that 








Table showing arrangements for dispatching Troops from Perth. 


Detachment. Empty carriages leave. 


3rd Co. Highland Div. T. and 
i Gehies | Sec Se <e .|Methven Branch 
H.Q. Gordon Infantry, Brig.) 
No. 3 Sec. Div. Sig. ..  .»+|Barnhill 
Half Batt. 4th Gordons .. ..| Bridge of Earn 
Half Ist Batt. Ist High. Brig.| 
R.F.A... .. «+. «+  ~-|Methven Branch 
Half Ist Batt. Ist High. Brig.| 
.F.A. .. «. «+ +. «e{Methven Branch 
Half Batt. 4th Gordons .._ ..|Bridge of Earn 
Half 2nd Batt. Ist High. Brig. 
R.F.A. .. .. «. «. «-|/Methven Branch 
Half 2nd Batt. lst High. Brig.| 
R.F.A... «.- «. «- «-|/Methven Branch 
Half Batt. 5th Gordons .. .. Bridge of Earn 
Half 3rd Batt. Ist High. Brig. 
oY See 
Half 3rd Batt. 


8.30 p.m. 


9 p.m. 
9.50 p.m. 


10 p.m. 


10.30 p.in. 
/11.20 p.m. } 


11.30 p. m. 


}12 
}12.50 a.m. 


- «+ «+ «+|Methven Branch |] 

Ist High. Brig..Methven Branch (2 

. Bridge of Earn 2.3 
3 
3 


Half Batt. 5th Gordons .. 80 a.m 

Half Batt. 6th Gordons .. . Bridge of Earn 20 a.m. 

Half Batt. 6th Gordons ..|Bridge of Earn 50 a.m. 

Half Forfar Batt. 2nd High. | 
- Methven Branch /|4 a.m 


2 are ee 
Half Forfar Batt. 2nd High. 
R.F.A. . c . 


Troops enter Station. Troop Train Departs. 





Caledonian-road |9 p.m. |West Loading Bank |12 midnight 
| 
Leonard-street* [9.30 p.m. (No. 3 12.30 a.m. 
Glasgow-road 10p.m. {No.5 l a.m. 
Glasgow-road /10.30 p.m. 'No. 4 1.30 a.m. 
Glasgow-road |11 p.m. No. 10 2 a.m. 
Glasgow -road /11.30 p.m. |No. 9 2.30 a.m. 
| | 
St.Catherine’s-rd. t! 12 |North Cattle Bank+ (3 a.m. 
Caledonian-road |12.30 a.m. |West Loading Bank 3.30 a.in. 
Leonard-street* [1 a.m. \No. 3 a.m. 
Glasgow-road (2.15 a.m. |No. 4 4.30 a.m 
Glasgow-road |2.30a.m. (No. 10 5 a.m 
Glasgow-road |3 a.m. No. 9 5.30 a.m 
Glasgow-road /3.30 a.m. |No. 7 South 6 a.m. 
Glasgow-road |4 a.m. No. 7 North 6.30 a.m 
Caledonian-road [4.30a.m. |West Loading Bank |7 a.m. 











. ae eee ae ..|Methven Branch /4.15 a.m. | St.Catherine’s-rd.+|4.45 a.m. |North Cattle Bankt \7 30 a.m 
Half Batt. 7th Gordons .. 0% |Bridge of Earn 4.50 a.m Glasgow-ro: 5 a.m. INo. 5 8 a.m. 
Half Batt. 7th Gordons .._ ../ Bridge of Earn 5.20a.m. | Glasgow-road 5.30 a.m. INo. 4 |8.30 a.m 
Half Fife Batt. 2nd High.| | 

MA. 0k. ses 24 ot ne 5.30 a.m. | Glasgow-road 6 a.m. No. 10 '9 a.m 
Half Fife Batt. 2nd High. | | 

PeRs ss. cs ae ce 6» oh 1/6 a.m. Leonard-street* (6.30 a.m. |No. 3 19.30 a.m. 
H.Q. Div. Artillery .. .. -| Barnhill 16.30 a.m. Caledonian-road |7 a.m. East Side Main 10 a.m. 
One-third Amm. Col, 2nd High. | Loading Bank 

Brig. R.F.A. +. +. .-|Barnhill |7 a.m. St.Catherine’s-rd.t+/7.30 a.m. |North Goods Yard} |10.30 a.m. 
One-third Amm. Col. 2nd High.| | 

Brig. R.F.A. ee ee 8 a.m. Glasgow-road 8.30a.m. (|No. 4 }1] a.m. 
Half ist Batt. 3rd High. How.| 

Brig. R.F.A...° ..  ..  ..|Barnhill 8.15 a.m. | Glasgow-road 9 a.m. |No. 10 11.30 a.m. 
Half Ist Batt. 3rd High. How. | | 

Brig. R.7.A:...... «+. ~.|Barnhill 8.30 a.m. | Caledonian-road = /9 a.m. |West Loading Bank /|12 noon 
Half 2nd Batt. 3rd High. How.| | 

Brig. R.F.A. .» +. «|Barnhill 19 acm, Leonard-street* [9.30 a.m. (No. 3 12.30 p.m. 
Half 2nd Batt. 3rd High. How.| | 

Brig. R.F.A. .» + {Barnhill |9.30 a.m. Glasgow-road 10 a.m. No. 5 }1 p.m. 
A Squad. Ist Scottish Horse ../ Barnhill 10.30 a.m. | St. Catherine’s-rd. |11 a.m. North Cattle Bank [1.30 p.m. 
B Squad. Ist Scottish Horse ..|Barnhill |11.30 a.m. | Caledonian-road {12 West Loading Bank |2 p.m. 
H.Q. Div. Transport _.._..|Bridge of Earn [11.50 a.m. | Glasgow-road 12 |No. 4 2.30 p.m. 
C Squad. Ist Scottish Horse .. aed 11.45 a.m. Leonard-street 12.30 p.m. |No. 3 3 p.m. 
H.Q. Div. R.E. and No. 1 Sec. | 

Sig. Co. aighsel s i-» eo 1 |12 Glasgow-road 12.30 p.m. |No. 9 3.30 p.m. 
H.Q. High. Div. T. and 8. Col.| 

and Half H.Q. Co. -. _..|Barnhill /12.30 p.m. | Caledonian-road {1 p.m. East Side Main Bank|4 p.m. 
H.Q. High. Div. T. and 8. Col. } 

and Half H.Q.Co. ra ve 1.45 p.m. Caledonian-road |2.15 p.m. |West Loading Bank |4.30 p-m. 

1 ' 








* Horses and Guns entered by Caledonian Road, Men by Leonard Street. 


To enable this work to be carried out, the branch 
line between Methven Junction and Methven on 
the Crief line had to be temporarily closed for two 
days for the storage of a large number of carriages 
required for the movement, while the Dundee and 
Perth down main line between Kinfauns and Glen- 
earse, the first and second stations respectively 
from Perth, had also to be closed for two days for 
a like purpose, and the Dundee trains, both up and 
down, were conducted over the up line of rails; 
single line working being put into operation between 
these points. 

The carriages, which were stabled at Bridge of 


+ Not on the sketch. 


station is on the Caledonian. The Carlisle trains 
were worked forward by the Midland Company, 
and the Berwick by the North-Eastern from Tweed- 
mouth, where the transfer facilities are much better 
than at Berwick. The conveyance of the troops 
from Blairgowrie vid Dundee, instead of vid Perth, 
avoided the train being reversed at Coupar Angus. 
They were taken vid Forfar, and joined the North 
British main line at Dundee. 

The movement began at Stirling and at Auch- 
terarder at 12 noon on the Saturday, and at Perth and 
Inverness at 12 midnight. The first of the sixty-four 
trains through Carlisle was due at 3.35 p.m. Saturday, 








and between that hour and midnight seven from the 
Caledonian were due; from midnight to 9 a.m. Sunday, 
ten Caledonian and two North British; from 9 a.m. 
to 12 noon, seven Caledonian and five North British ; 
from 12 noon to 6 p.m., twelve Caledonian and eleven 
North British; and from 6 p.m. to 9.45 p.m., seven 
Caledonian and three North British. 

The composition of the trains varied according to 
the number of horses and of guns taken. Where | 
there were few of these the composition was generally 
one composite, ten thirds, six cattle trucks for horses, 
eight carriage trucks for baggage, and a guards’ van 
at each end. For artillery companies there were, 
generally, only two-thirds, but thirteen cattle trucks 
and fourteen carriage trucks. The speed for mixed 
trains like these was 20 miles per hour, and 5 hours 
10 minutes were allowed for the journey from Perth 
to Carlisle, with five minutes for locomotive purposes 
at Stirling, Carstairs and Lockerbie. The North 
British trains from Perth were given six hours to 
Carlisle, and those from Aberdeen nine hours. The 
former trains made stops at Edinburgh and Hawick, 
and the latter at Dundee, Edinburgh and Hawick. 
In each case the stop at Edinburgh was for twenty 
minutes. The Berwick trains ran from Edinburgh 
to ‘lweedmouth without a stop, being allowed two 
hours seven minutes for this. The reason for the 
longer wait at Edinburgh was to water the horses ; 
the horses on the Caledonian route were watered at 
Carlisle. 

All the trains carried a number which was the same 
throughout the journey, whatsoever line the train 
was on. The numbers were marked prominently 
by printed boards on the engine and both ends of the 
train. The numbers had a prefix: Na for naval 
trains, X for Expeditionary Force, Se. for troops 
from Scotland, M for Mobilisation and, later, for 
Mediterranean. A special block signal was used for 
all military trains so that the signalmen would know 
the importance of the trains approaching them, 
and all telegrams relating to them had a special code 
prefix. Among the other instructions given to the 
staff were some relating to the provision of sufficient 
locomotive power at various places where severe 
gradients were experienced. 

It may be noted that as the running of the first 
train from Stirling, due Carlisle 3.35 p.m. on the 
Saturday might have been interfered with by the 
2 p.m. “up corridor’ from Glasgow, the latter was 
diverted at Glasgow to the Glasgow and South- 
Western line, and ran over that system to Gretna 
Junction. ‘The same thing was done on Sunday 
morning with the 9.55 from Glasgow to London. 








THE RETIREMENT OF SIR JOHN A. F. 
ASPINALL. 


Iv is announced that after the end of next January 
Sir John A. F. Aspinall will retire from his position 
as General Manager of the Lancashire and Yorkshire 
Railway. and that he will be given a seat on the 
Board of the company. That Sir John’s retirement 
from the post which ho has held with such distinction 
for so many years—nearly twenty—will occasion 
widespread regret goes without saying, yet it must 
be a source of congratulation to those who will, 
in future, be his co-directors, that they are not en- 
tirely to lose the benefits of his advice and counsel. 

It is not too much to say that Sir John Aspinail 
has made the Lancashire and Yorkshire Railway the 
fine go-ahead line that it is. He has devoted the 
whole of his energies during a period of thirty-two 
years’ service to increasing its prosperity and widen- 
ing its sphere of influence. He was among the first 
of the railway managers to adopt electric traction, 
and the success of those portions of the company’s 
systems which have been electrified have borne 
ample evidence to the correctness of his decision to 
employ electric traction on them. 

As chief mechanical engineer of the line, a post 
which he accepted as long ago as 1886, he was re- 
sponsible for the design and erection of the works at 
Horwich, which rank among the foremost of the great 
tailway shops of the kingdom in excellence of lay- 
out and equipment. His locomotives, too, were 
justly considered as second to none for the work 
which they were intended to perform. 

It was an unusual step for the directors to take in 
1899, when they were faced with the necessity of 
choosing a general manager in succession to Mr. 
Stafford, to appoint a mechanical engineer to fill 
the post. But Mr. Aspinall—as he then was—in 
addition to being an engineer of the highest rank, was, 
also an organiser of outstanding ability, and the 
success which has attended his administration has 
amply proved the wisdom of the Board’s choice. 

During the war, Sir John, who for a short time 
at the commencement was actually a_ prisoner 
in Germany, has rendered yeoman service to the 
country at large and to the allied cause by his labours 
on the Railway Executive Committee. The Germans 
added one more to their many blunders when they 
allowed such a valuable man as Sir John to escape 
from their clutches ! 

Everyone will join in wishing him many years of 
life in which to enjoy the partial leisure which will 
now be his. His duties as President of the Institution 
of Civil Engineers will, however, keep him fairly 
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busy for some time to come, and as he is not, we fancy, 
a man who is likely to sit still and do nothing, we 
should not by any means be surprised to find his 
activities making themselves felt in other directions. 








THE INDUSTRIAL DEVELOPMENT OF 
NORWAY. 


kingdom of Norway should occupy in the 
of the war one of the foremost positions 
among the few neutral countries which con- 
stantly remained really neutral during the course of 
hostilities, and the recent agreement between that 
country on the one hand, and the United States and 
Great Britain on the other, will tend further to 
cement together the friendly relations which have 
always existed between the Anglo-Saxon races and 
the Norwegians since Norway became an independent 
nation. Notwithstanding the heavy losses in ships, 
totalling approximately 800,000 gross tons, through 
the hostile action of German submarines, the Nor- 
wegians have never hesitated to assert their right 
to the free use of the seas, and they have thus earned 
the gratitude of those other nations which can claim 
to exhibit the civilisation of the world, as compared 
with the barbarous policy of the Germans. Yet under 
the operation of these conditions the Norwegians in 
various ways—ocean transport, shipbuilding, marine 
insurance, &c.—have derived considerable financial 
benefit, despite the losses in ships and lives, and it 
was only natural that they should devote a portion 
of the money to the promotion of the industrial 
development of their country, whilst their enterprise 
has also extended to the investment of large sums 
in shipbuilding companies in the United States, 
some of which are largely owned and managed by 
Norwegian subjects. The desire to stimulate native 
industrial activity has been occasioned, not only by 
the wish to become independent as far as possible 
of external sources of manufactures, but also by the 
recognition that after the conclusion of peace the 
countries which formerly supplied some of the re- 
quirements of Norway will be so busily occupied in 
setting their own houses in order that they will be 
unable to resume business in these directions with 
Norway in the early period which will! follow the 
signing of peace, or, at all events, to the 
extent which the Norwegians would desire. As. a 
result of this expressed belief, the idea of natiorial 
development has grown, and in one respect it has 
at last secured the attention and financial support 
of the Government, namely, in regard to the irén 
and steel industry. i 
One of the principal problems in Norway at the 
moment concerns the present and future supply of 
raw materials for the iron and steel industry, upon 
which the progress or retardation of the develop- 
ment of the engineering and shipbuilding industries 
depends. During 1917 the question of smelting 
native iron ores for the production of iron and steel 
made no advance, chiefly owing, it is alleged, 
the lack of technical and commercial experience, 
and the open market there has no system of pro- 
tection by way of import duties on iron and steel. 
The Government, however, appointed a committee 
last year to investigate the subject of the smelting 
of iron ore, with the object of producing iron and 
steel. At the request of the Government, one com- 
pany has already embarked upon the reduction, by 
electricity, of ore from the Braastad mines, which 
is said to be specially suitable for this method of 
treatment and which, so far, has vielded favourable 
results. Apart from the British-owned mines in 
the Dunderland valley, which are reported to have 
resumed working with American machinery, it is 
hoped to smelt the native ore in the country in 
future, instead of exporting it to Sweden and other 
countries. A second company was formed at 
the end of 1917 to erect blast-furnaces in the West- 
land for the treatment of ore. New iron and steel 
works are also in course of construction at Sandviken 
and Narvik, although it is uncertain as yet whether 
they will include blast-furnaces as well as steel plant 
and rolling mills. In addition, new open-hearth 
furnaces have been, or are being, installed, whilst a 
number of small electric furnaces, on the Swedish 
Rennerfelt system, have been erected for the treat- 
ment of scrap iron. Some of these developments 
are attributed to the conclusions arrived at by the 
Government committee previously mentioned, and 
which have resulted in the Government having 
undertaken to advance long-term loans to two or 
three companies, and at the same time to pay a 
bounty, for five years, of from 6s. 6d. to 16s. 6d. 
per ton on the production of rolled iron and steel, 
the highest sum being applicable to thin sheets, for 
the output of which a company has been formed 
to produce 18,000 tons per annum. The bounties 
will only be paid, however, on the tonnage destined 
for inland consumption, and on condition that the 
dividends paid do not exceed by one per cent. the 
discount rate of the Bank of Norway in the years 
concerned. It does not appear to have yet been 
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seitled how the fuel question is to be solved, apart 
from. peat and-charcoal, but presumably reliance is 
still to be placed upon imports of coal and coke. 





If all the schemes now in progress are successfully 
carried into practice, it is estimated that in from 
two to three years time Norway will be in a position 
to meet nearly all her requirements in the matter 
of iron and steel, based upon the present annual 
consumption. The realisation of this assumption is 
rendered all the more necessary by reason of the 
belief which is entertained that it will be impossible 
to rely upon increased imports of iron and steel from 
Great Britain—and a larger tonnage than formerly 
is required for the growing engineering and ship- 
building industries—as the latter can have no interest 
in promoting exports when the tonnage is needed 
urgently for shipbuilding purposes. On the other 
hand, the production of Sweden is scarcely con- 
siderably more than the country’s highly developed 
industry can consume, and recent events show that 
Sweden is determined to export manufactures, 
instead of raw and semi-finished materials. On 
the other hand, imports from the United States 
are almost out of the question, owing to the high 
freight rates, and to the known fact that the 
Americans prefer to work up their own pig iron and 
steel, whilst the future position of Germany in the 
matter of iron and steel is an unknown quantity. 

As far as the engineering industry is concerned, 
the leading Norwegian company has recently absorbed 
six other works, and now has a total share capital 
of £1,750,000. Each of the works is to specialise 
its production, and the Government has granted a 
large loan, free of interest, in order to enable one 
of the combined works to construct one hundred 
locomotives per annum. The output of internal 
combustion engines in Norway is increasing, although 
many engines still had to be imported from Sweden 
last year in order to meet the demand. In addition, 
extensions of the cellulose works have taken place, 
and an electrolytic copper factory is being brought 
into operation, together with a new extraction com- 
pany, whilst the Norwegian Government has acquired 
native pyrites mines which were principally owned 
by French shareholders. 

Taken altogether the Norwegians have made con- 
siderable industrial progress during the course of 
the war; although definite results can only be 
expected when the schemes and works have stood 
the test of practical experience and in competition 
with other countries. 








INSTITUTION OF _WATER ENGINEERS. 


THERE was something a te the pre-war atmosphere at 
the winter meeting of the Institution of Water Engineers 
on December 13th, when a full programme of three papers 
was got through in an afternoon’s session. Mr. F. W. 
McCullough, Belfast, the retiring President, was in the 
chair, and there was a larger attendance than at any of 
the meetings held during the war. 

The first paper,on “‘ The Relation of Rainfall to Con- 
figuration,’ was read by Mr. Carle Salter, Joint Director 
of the British Rainfall Organisation, which was founded 
by Dr. H. R. Mill, whose cartographical studies of rainfall 
distribution are so well known. Indeed, it is from the 
very numerous maps of rainfall distribution constructed 
by Dr. Mill during the past eighteen years, that practically 
all our direct information as to the relation of rainfall 
to configuration in the British Isles must be drawn. 
Whilst the paper was largely of meteorological interest, 
there was in it a direct practical appeal to water engineers 
from two points of view. In the first place, the abundance 
of rainfall in the British Isles in relation to the water 
needs of the population has led to comparatively little 
attention being paid to the factors governing rainfall 
until recent years, and the author alleged that, largely 
owing to this neglect, some extremely rich sources of 
water have been appropriated by comparatively small 
towns, leading to wastage, whereas the great centres of 
population had, sometimes, to acquire and combine a 
number of poorer catchment areas in order to satisfy 
their needs. Now that each year sees the number of 
available gathering grounds dwindling, so that as time 
goes on it becomes increasingly difficult to meet the 
requirements of these great centres of population, it 
clearly is a matter of paramount importance to devote 
@ greater measure of attention to the scientific study of 
our natural resources in the matter of rainfall. Therefore, 
if the study of the relation of rainfall to configuration is 
to advance, it is highly important that every opportunity 
should be taken to start new records of rainfall in districts 
where no gauges are at present at work. Every one of these 
gauges would, if conscientiously observed, add something 
to the sum total of our knowledge, not only of the fall in 
the immediate vicinity of the gauge, but probably also 
in other places of similar geographical characteristics. 
The study of the physical processes of rain formation, and 
of the complex nature of the interaction of the various 
controlling factors, has made it manifest that a purely 
mathematical solution is hardly within the limits of 
possibility ; consequently, it is essential that rainfall 
maps should be prepared for almost every area. 

The British Rainfall Organisation is a voluntary body, 
and attention was called in the discussion to the fact that 
in 1917, out of 812 water undertakings in the United 
Kingdom, only thirty six subscribed to the funds, the 
amount being £1100, and that the net result of that year’s 
work was that Dr. Mill had to make good a deficit of £90. 


Several speakers expressed the emphatic opinion that the: 


British Rainfall Organisation should be under State 
control and maintenance. 

A paper on “Stream Flow and Percolation Water ” 
was submitted by Mr. Samuel Hall, Assistant Water 
Engineer at Belfast. The matter discussed is one upon 
which admittedly little is definitely known at present, 
and considerable investigation is needed. ‘Tie author, many 





years ago, began a careful study of the conditions 
which govern and control the ever varying flow of streams 
and rivers in Scotland and Ireland, and in the paper he 
puts down in great detail some of the conclusions he has 
arrived at, incidentally appealing to those engineers who 
either have or can obtain reliable data to bring them forward 
for the benefit of the younger members. The subject is 
treated broadly, and many well-known conclusions are 
repeated in order to make the matter clearer. The general 
point made is that it is useless to apply to one area figures 
obtained from another. Evaporation loss is known to vary 
considerably in different areas, and percolation losses 
cannot be determined by the mere inspection of a drainage 
area. Thus calculations and estimates of storage capacity, 
size of weir, and outlet culvert based on rule of thumb 
formule and so-called judgment, are liable to lead, and 
have in some cases led, to waste of money. There is 
much need for further investigation of stream flow and 
evaporation, subjects which particularly concern water 
engineers, and which have been sadly neglected up to the 
present. Every drainage area has its peculiarities due 
to conditions therein, and all the conditions, so far as they 
concern water engineers, can ~— be determined by 
investigation of a flow curve. Such curves are given in 
the paper. 

The third paper was of a directly practical nature, 
dealing with the freezing of the reservoir outlet works 
of the Irvine District Water Board on January 25th, 19i7, 
and again on January 18th, 1918. Mr. Gilbert Christie, 
the author of the paper, and engineer to the Board, 
said the Airdrie and Coatbridge Waterworks had a similar 
experience in 1917, and as these latter works are of a 
modern type, with draw off pipes projecting clear of the 
shaft and with large bell mouth inlet pipes turned upwards, 
it would seem to show that the stoppage in his own case 
was not due, as some were inclined to think, to the older 
type of shaft at the author’s works. After relating the 
circumstances, the author says that it can scarcely be 
doubted that the trouble experienced was caused by the 
formation of ice in a crystalline form throughout the 
unfrozen area of the reservoir,a process resulting from, 
and greatly accelerated by the low temperature, coinciding 
with the agitation of the water by a strong wind. Owing 
to the consumption of water in the district being enor- 
mously increased, the quantity drawn from the reservoir 
was more than double that for which the works were 
originally constructed. This heavy draw through the 
stand pipe caused the loose masses of frazil ice—ice 
which appears in running water when the temperature 
of the water falls below 32 deg. Fah. and where sheet ice 
cannot form owing to the movement of the water—near 
the surface of the water to be carried towards the wire 
screen and valves, to which it adhered in an irregular 
manner until there had been built, from the top down- 
wards, an ever hardening wall sufficient to stop percolation. 
To find a quite certain means of prevention under such 
circumstances would be extremely difficult, says the author, 
but no doubt it would be an advantage to reduce the rate 
of flow under similar circumstances by drawing the water 
from each reservoir separately. As, however, the trouble 
was, perhaps primarily, due to the existence of the area 
of agitated open water round the shaft, and the consequent 
production of frazil ice, the author considers that the early 
formation of a sheet of surface ica covering the water in 
the immediate vicinity of the shaft would most probably 
be an effective protection against the recurrence of the 
phenomenon. The formation of such a sheet of ice over 
the disturbed water might be induced by floating light 
wooden hurdles on its surface. Ice would be readily 
formed in the comparatively calm water which would 
exist between the hurdles, and with this barrier once 
established, it is probable that no further trouble would be 
experienced. These are the only means of prevention 
which suggest themselves as at all likely to prove an ade- 
quate safeguard against a similar occurrence in the future, 
and if adopted at the commencement of a cold spell 
when the conditions were favourable to the formation 
of frazil ice in large quantities they would, in all pro- 
bability, secure the desired protection with a minimum 
of labour and of expense. 

In the discussion several speakers referred to similar 
experiences, and it was mentioned that in St. John’s, 
Nova Scotia, floating rafts on the lines of those advocated 
in the paper have been successfully adopted. Another 
means adopted in Canada and in Russia is the introduc- 
tion of steam at not a very high temperature near the 
point where the stoppage is likely to oceur through the 
accumulation of ice. It appears that quite a low tempera- 
ture is sufficient to affect the desired end. The greater 
study of the problems of ice formation was generally 
urged. 








Royat Institution. —A Christmas course of juvenile lectures 
will be deliv ered by Professor D’Arcy Thompson on “* The Fish of 
the Sea,” beginning on December 31st at 3 o'clock. Courses of 
Jectures will be given before Easter by Professor Spenser Wilkin- 
son on ‘* Lessons of the War ”’ ; Professor MacGregor Morris on 
** Study of Electric Ares and their Applications ” ; Captain G. P. 
Thomson on ‘*‘ The Development of Aeroplanes in the Great 
War,” and ** The Dynamies of Flying ’’ ; Professor Hele-Shaw 
on‘ Clutches ” ; Professor Arthur Keith on‘ British Ethnology : 
The People of Scotland ” ; Professor Norman Collie on *‘ Chemical 
Studies of Oriental Porcelain”; Dr. William Wilson on ‘‘ The 
Movements of the Sun, Earth and Moon ”’ (illustrated by a new 
astronomical model); Pro:essor H. M. Lefroy, on ‘ Insect 
Enemies of our Food Supplies,” and ‘* How Silk is Grown and 
Made ”’; Mr. Charles Aitken (Director of National Gallery of 
British Arts) on ‘‘ Rosetti, Whistler and Sargent ”’ ; Professor 
C. H. Lees on “ Fire Cracks and the Forces Producing Them ” 
Professor A, Findlay on ‘‘ Colloidal Matter and its Properties ”’ 
Rev. Canon Hannay on * The Irish Literary Renaissance” ; 
Prof. H. P. Allen (Director of the Royal wy of Music) on 
“The Works of J. 8S. Bach” (with musical illustrations by 
members of the Bach Choir); Hon. J. W. Fortescue on ‘‘ The 
Empire’s Share in England’s Wars”’ ; and Professor Sir J. J. 
Thomson (Master of Trinity) on “ epee Analysis and its 
Application to Atomic Structure.” The Friday discourses will 
begin on January 1th, when Professor Sir James Dewar will 
give a lecture on “ Liquid Air and the War” ; and discourses 
will also be delivered by the eg. gentlemen :—Temp. 
Lieut.-Col. A. Balfour, Professor H. H. Turner, Professor J. G. 
Adami, Professor C.:G. Knott, Mr. A. T. Hare, Professor J. A. 
McClelland, Professor H. C. H. Carpenter, Professor Arthur, 
Keith, Professor W. W. Watts, Sir John H. A. Macdonald, and 
Professor Sir J. J. Thomson. 
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RAILWAY MATTERS. 


Last winter over 20,000 of the freight cars belonging 
to Canadian railroads were held up in the United States 
owing to freight congestion there. 


Tue Railway Executive Committee has notified the 
various railway companies that it agrees to all railway 
servants, including the salaried staff, whose salaries do 
not exceed £200 per annum, having a day’s pay, including 
war wages, in commemoration of Armistice Day. 

At a meeting on the 25th ultimo of the Secttish Railway 
Stockholders’ Protection Association, it was stated that the 
membership was now nearly 16,000, and that a meeting 
was shortly to be held in London of gentlemen who are 
promoting a similar association for stockholders of English 
railways. 

Tue Northern Railway of France has sent to the Press 
a statement showing the systematic destruction of the 
tracks by the Germans, right up to the signing of the armis- 
tice, and pointing out that 1731 bridges, 330 stations, 
practically the whole of the telegraph and telephone wires 
and the water supplies have been destroyed. 


Tue United States Railroad Administration is to be the 
first to benefit from the lifting, by the War Industries 
Board, of the embargo on steel for non-war projects. 
As soon as the freight cars for the American military 
railways in France and those for Italy are out of the way, 
the frei ght equipment for the United States railways is 
to be put in hand possibly about January Ist. 


Britisa railway companies are now busy with the 
necessary train arrangements for conveying men from 
overseas and from home stations te the demobilisation 
camps, and thence to their respective homes or other 
places to which the men wish to be conveyed. There are 
io be fifteen or so such demobilisation camps, and as many 
thousands in the aggregate are to be demobilised daily, 
he railway companies have to make special arrangements 
for their conveyance. 


THe Canadian Railway War Board has issued a state- 
ment that, thanks to the foresight of the Canadian Gov- 
ernment in ordering engines at a time when some of the 
roads in Canada were unable to finance and purchase, 
the power situation on Canadian roads is now fairly satis- 
factory. Two hundred new engines are now in service 
on the Canadian Northern, Grand Trunk and Canadian 
Government lines. The scarcity of locomotives, which 
was on the verge of becoming acute last winter, is now 
greatly modified. 

SPEAKING at Derby on the 6th instant after the con- 
cession of the eight-hours day, Mr. J. H. Thomas, the 
former member and a present candidate for that borough, 
said that there were many outstanding questions yet to 
be settled relating to railwaymen's wages and conditions, 
the first of which was uniformity for all grades. This 
problem was rendered less difficult by the official (sic) 
statement that the railways were not going back to 
private ownership. That meant that the railways would 
not be run for private profit, with the consequence that 
some systems were starved while others were well supplied, 
but rather with a view to developing the country as a whole. 
Railwaymen would contribute towards the solution of 
management. 

In The Times of the 13th instant was a contribution 
from a correspondent in which it was said that the Chief 
Secretary, in company with Mr. H. G. Burgess—who, 
whilst the chief representative in Ireland of the London 
and North-Western Railway, is the Irish Shipping and 
Coal Controller—had visited many parts of the country 
to investigate personally industrial possibilities. As 
a result of these studies a scheme of Irish reconstruction 
was prepared which recommended a large and systematic 
development of Ireland’s long neglected resources. It 
dealt with mines, bogs, arterial drainage, fisheries and 
forestry, and put prime importance on the improvement 
of railway, road and canal transport, and on the better- 
ment of harbour facilities. The correspondent added 
that the scheme had received the approval of the War 
Cabinet and the Ministry of Reconstruction, but had 
since been politically torpedoed. In the issue of The 
Times of the following day the latter statement was 
contradicted by the Irish Secretary’s office. 


Some of the worst accidents on British railways hap- 
pened during the month of December. The next worst 
disasters to those at Armagh and Quintinshill were in 
that month. These were: (1) The derailment at Shipton- 
on-Cherwell, Great Western Railway, on the Christmas 
Eve of 1874, due to a broken tire, and causing thirty-four 
deaths ; (2) the Tay Bridge disaster of December 28th, 
1879, in which seventy-three persons were drowned. 
The gh = collision in the tunnel between the Great 
Northern and North London railways at Canonbury, due 
to irregular block-working, and causing five deaths, 
happened on December 10th, 1881. The derailment 
of the express from Manchester to the West of England 
at Chelford, London and North-Western Railway, due to 
a wagon being blown out of a siding and fouling the up 
main line, occurred on December 22nd, 1894, and caused 
fourteen deaths. The collision in a dense fog at Wivels- 
field, London, Brighton and South Coast, on December 
23rd, 1899, caused six deaths, whilst the fire at the Dingle 
station of the Liverpool Overhead Railway on the same 
day in 190] also caused six deaths. The derailment, 
owing to the driver of a Great Central train missing his 
way in a dense fog, at Aylesbury, on the same day in 1903, 
led to four servants being killed. The collision of De- 
cember 28th, 1906, when a North British driver, not pro- 
ceeding with sufficient care at a time when the signalling 
was disorganised during a severe snowstorm, ran into a 
standing Caledonian train at Elliot Junction, caused 
twenty-two deaths. Five passengers were killed in the 
collision at Willesden, London and North-Western, on 
December 5th, 1910, and nine at Hawes Junction, Midland 
Railway, on the 24th of the same month ; both collisions 
were due to trains, engines, &c., being overlooked. On 
December 18th, 1915, the collision at Jarrow, North- 
Eastern Railway, caused by a light engine being overlooked 
in a dense fog, caused seventeen deaths. In none of these 
cases was the increased traffic for Christmas and the 


New Year a contributory cause ; climatic conditions were 
the main factor. 





NOTES AND MEMORANDA 


At the Carville power station, Newcastle-on-Tyne, the 
latest section of the boiler house is designed for 275 lb. 
pressure, and at Glasgow the boiler pressure at the new 
works is to be 250 Ib. per square inch. 


ACCORDING to good authcrity considerably more than 
3000 technical articles, dealing with the problem of 
nitrogen fixation from all points of view, have appeared 
in English and foreign languages to date. In the same 
period thousands of patents pertaining to the processes 
have appeared. 


Accorpine to information received from one of the 
leading East Coast shipyards of America, says Marine 
Enyineering, the best day’s work on a shell with pneu- 
matic riveting is 700 rivets of Zin. diameter, and for hand 
work, under the same conditions 430. An average days 
work is considerably less than this, and may be taken as 
being 510 rivets with pneumatic riveters against 264 with 
a hand squad for work on all parts of one ship. 


Nort long ago Dr. H. Kamerlingh Onnes, of Leyden, 
showed that by reducing the temperature of metals to the 
temperature of liquid helium, or to within less than 4 deg. 
of the absolute ze:o of temperature, or more than 450 deg. 
below zero Fah., these lose practically all resistance, and 
become nearly perfect conductors. Under these conditions 
an electric current, once started by an electromotive 
force applied to a cooled mercury ring, was found to persist 
for hours after the electromotive force had been removed. 


For very large sets, above 50,000 kilowatts, says Mr. 
J. H. Shaw ina paper read before the Institution ot Elec- 
trical Engineers, the cross-compound turbo-generator will 
no doubt be used, the high-pressure turbine being attached 
to a generator, and the low-pressure turbine to another 
gencrator. Each set can then be run at its most suitable 
speed, with resulting high efficiency. ‘This arrangement 
will no doubt lead to re-heating the steam after it leaves 
the Inigh-pressure turbine -and before entering the low- 
pressure machine. 

Writinc in the Journal of the Engineers’ Club of 
Philadelphia, Commander S. V. Goodall says, with respect 
to their attitude towards electric welding, the various 
practical shipbuilders in America and Great Britain may 
be divided roughly into three classes. First, the very few 
who speak as though a riveted joint were the most sacred 
and efficient institution ever conferred by Divine Provi- 
dence upon unworthy man ; secondly, the very few who 
speak and dream of rivetless ships and noiseless shipyards, 
peopled largely by women ; and, finally, there is the great 
majority of shipbuilders who are too busy to develop new 
though promising methods, but who will employ any new 
process when convinced of its merits. 


FIFTEEN tests of Washington coals, in lots of about 
10 tons, have recently been made at the Western Avenue 
Power Station, Seattle, in a 300 horse-power Babcock and 
Wilcox boiler. The results, as reported by the chief 
engineer, are in part as follows :—Evaporation per lb. of 
coal, from and at 212 deg. Fah., 8 lb. to 9.3 lb.; carbon 
dioxide in flue gas, 13 to 17 per cent.; B.Th.U. per Ib. of 
powdered coal, 9688 to 12,734 ; efficiency, 65 to 77 per cent. 
In operation an evaporation of 8.5 ]b. is expected. By 
way of comparison it may be noted that the same com- 
pany’s Post-street power plant, where chain grate stokers 
are used, with similar coals, under boilers aggregating 
3000 horse-power, shows an evaporation of about 6 Ib. per 
Ib. of coal. 


Tur production of yarn from paper was known in Japan 
more than a century ago, but machinery for this purpose 
was first used in America in 1862. German patents were 
taken out in 1890, but it is only during the present war that 
the industry has attained enormous importance. 900,000 
spindles treated 45,000 tons of paper yarn in Germany in 
1917, the estimated value of which was £50,000,000, and, 
in addition, large quantities were imported from Sweden. 
The strength of the yarn is nearly cqual to that of cotton, 
and it can be woven into textile materials almost as durable 
and washable as cotton goods. The yarn is made from 
the best quality paper, and it is said that 88,000,000 cubic 
feet of timber are used in Germany alone for the manuiac- 
ture of paper yarn. 

THE utilisation of the large peat areas in the north part 
of Jutland is receiving much attention. The area is said 
to be as much as 28,000 acres, which, according to Ingent- 
oren. could be completely drained by gravitation, and the 
total contents might be equivalent to 23 million tons of 
coal. It is suggested that the peat could be utilised (1) as 
air-dried briquettes used for heating the boilers of adjacent 
electrical supply works ; (2) as machine made briquettes 
sold for general consumption as far away as the cost of 
transport will allow ; (3) as peat litter to be sold to neigh- 
bouring farmers ; (4) the lower parts of the bogs should be 
reclaimed and used for agriculture. The heating value of 
the peat is assumed to be half that of coal. The works 
required should be executed by private enterprise, aided 
by the State, and the cost of reclamation would amount 
to £50,000. The first 9000 acres could be dealt with in 
twenty years, and the rest of the land occupied in course of 
time as the peat is cleared away. 


AN excellent substitute for celluloid in making surgical 
and orthopsedic appliances and artificial arms, also as a 
covering for artificial legs, says the Munitions Inventions 
Department, is Certus glue and muslin. This material 
gives results equal to that obtained by the celluloid, 
acetone and calcium chloride process at a fraction of the 
cost. It is light, strong, non-inflammable, takes an 
excellent finish, and is practically impervious to moisture 
when varnished. The process is the same as in the making 
of celluloid appliances, the liquid cement being well 
worked into the muslin—or stockinette—during winding 
round the plaster-of-Paris cast. In mixing in a perfectly 
clean earthenware vessel, take equal measures—not weights 
—of Certus glue powder—supplied by Central Chemicals, 
Limited, 283, West End-lane, London, N.W. 6—and cold 
water. After mixing with a wooden spatula for five 
minutes, allow to stand for another ten minutes, during 
which time the mixture will turn from a paste, to liquid 
by chemical action. It is then ready for use. When dry 
the finished product can be sand-papered. smooth and 
varnished or polished. 





MISCELLANEA. 


WE are informed that the council of the British En- 
gineers’ Association has appointed Mr. ). A. Bremner 
chief organising and executive officer of the Association.- 


Ir is announced that the Motor Transport Employers’ 
Federation, with Major-General S. 8. Long, C.B. (Lever 
Bros., Limited), as chairman, and a very strong Central 
Council, representative of the various trade interests 
throughout the country, is actively interesting itself in 
the establishment of a Joint Industrial Council for the trans- 
port industry. 

THE first meeting of the Steam Vehicle Section of the 
Society of Motor Manufacturers and Traders was held at 
the society’s offices, 83, Pall-mall, on Thursday, 
December 12th, when the chair was taken by the president 
of the society, Mr. A. Brown, who explained the forma- 
tion and working of the Society’s Section Committees. 
It was resolved to hold another meeting on Wednesday, 
January 15th. 

WE learn from the Ministry of Reconstruction that 
since the 2nd December, 1918, seven additional Interim 
Industrial Reconstruction Committees have been formed 
in the following trades :—(1) Artificial stone, (2) brass 
and copper, (3) women’s light clothing, (4) lead mining, (5) 
lead, (6) zinc and spelter, (7) sugar refining. There are 
now twenty-nine of these committees at work, some of 
which are reaching the stage at which they will soon be 
convertible into full Joint Industrial Councils. 

Durie the past four years the Institute of Chemistry 
has been the chief agency through which chemists have 
been engaged for Government service both with the forces 
and in industries connected with the war. With the ap- 
proach of more normal conditions, the Institute is now 
co-operating with the Appointments Department of the 
Ministry of Labour, which is concerned with the re- 
settlement of officers, and is also in touch with a large 
number of chemists who have been engaged under the 
Ministry of Munitions and in controlled establishments. 


Wuite there has so far not been much success attending 
the exploitation of New Zealand’s oil-bearing regions, news 
has come to hand, says The Petroleum Review, that 
there are immense possibilities of obtaining petroleum: 
products from other and as yet quite undeveloped sources. 
The process of extracting crude oil from kauri peat gum 
swamps is now being energetically pushed forward, and, 
according to a report just received, there seems to be an 
almost unlimited source of petroleum supply. It is stated 
that one company has the rights over 40,000 acres of these 
old swamp lands. 

A NOVEL ship repair job has been recently carried out 
by Messrs. Hume Bros., of Buenos Aires. The ship was 
a wooden vessel called the Paloma Argentina, of some 
200 tons displacement. The wooden ribs of the vessel were 
quite rotted away at the bottom, and the repair consisted 
in casting in armoured concrete ribs between the existing 
wooden ribs, the ribs being bonded to the skin by coach 
screws driven partly into the latter. Here and there 
extra deep concrete ribs with special reinforcement were 
taken over the inner or false keel. The repair is reported 
to be quite successful, and as the concrete takes the place 
of ballast, has added nothing to the weight of the vessel. 

THE Government has agreed that, having regard to the 
desirability of stimulating employment on useful work 
at the present time, the expenditure of highway authori- 
ties in charge of the more important roads in Great Britain 
on the basis of their pre-war programmes of renewal and 
maintenance, enlarged as these will necessarily be by 
the rise of prices, shall be supplemented by grants in aid 
for additional work to an aggregate amount of £10,000,000, 
of which £1,750,000 will be provided out of the Road 
Improvement Fund towards works of improvement, and 
£8,250,000 will be drawn from the National Exchequer. 
The administration and distribution of the new grants 
will rest with the Road Board. 

In connection with the manufacture of munitions by the 
London County Council the main efforts of the organisa- 
tion were directed to the manufacture of precision gauges. 
About 83,000 gauges were delivered and passed by the 
National Physical Laboratory ; in addition, 65 orders for 
miscellaneous types of accessories were completed. More- 
over 12,000 students were in training, of whom about 9000 
completed their courses satisfactorily and were placed 
inemployment. Machinery and equipment to the amount 
of about £17,000 was purchased for manufacture and re- 
mains the property of the Council. The total value of the 
work carred out for the manufacture of munitions and 
the training of munition workers is of the order of £300,000. 


«« As youare no doubt aware,” writes Mr. C. Saxton, ¢/o 
Nuttall and Co., Limited, Ravenhead, St. Helens, the 
Institutions of Civil, Electric and Mechanical Engineers, 
assisted in 1914 in the formation of a unit known as the 
Divisional Engineers, which was attached to the Royal 
Naval Division. As many of these men are now dis- 
charged, or are being demobilised under the present 
scheme, I shall be greatly obliged if you will kindly insert 
a short paragraph in your paper asking any member of 
the original No. 3 section of the Ist Field Company to 
communicate with me at the above address. My reason 
for this is that several of us are very anxious to get in 
touch with as many of the original men as possible, with 
a view to making arrangements for a re-union.” 


WE learn that the Committee on the Metallurgy of 
Copper and Zinc of the Department of Scientific and In- 
dustrial Research has charged the secretary of the In- 
stitute of Metals, 36, Victoria-street, S.W.1, with the 
duty of conducting an inquiry relative to manufactured 
products of copper and copper alloys. The term “ pro- 
duet” in this connection is intended to include semi- 
finished material received from the metal works, and also 
the finished product where installed under conditions of 
actual service. The committee is anxious to’ ascertain 
from users of such copper products as castings, plates, 
sheets, rods, tubes, wires, stampings, forgings, &c., to 
what extent these products fail to meet requirements in 
process of further manufacture and in conditions of actual 
service, and is issuing a questionnaire to such users. It 
is hoped ultimately that researches may be initiated 
with a view to removing any existing troubles and to 
obtaining materials possessing ‘the required properties. 
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Agents Abroad for the Sale of The Engineer. 
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DEATH. 





On the 13th December, 1918, Joun RicHarps MANNING, 
M. Inst. C.E., of Brunswick House, Forest Hill, S.E. 23, aged 86 
years. 
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The Elements of Naval Power. 


Has the naval campaign of 1914-1918 vindicated 
or condemned as unsound the principles which 
governed warship design in the preceding years ? 
Has it confirmed or disproved our estimate of the 
tactical value of such factors as gun-power, speed, 
and armour? No conclusive answer can be given 
to these questions unti] we have a great deal more 
data to go upon than are available now. Nevertheless, 
it may be neither premature nor untimely to examine 
the meagre information we do possess, in an endeavour 
to determine how certain theories relating to 
naval matériel have stood the test of actual war. 
Taking the two principal belligerents, we find a pro- 
nounced difference of opinion on the relative value 
of the three factors mentioned above. In recent 
years British naval thought may be said to have 
favoured the development of gun-power and speed 
at the expense of protection, to which German de- 
signers paid what seemed an excessive amount of 
attention. This divergence is particularly marked 
in the battle-cruisers belonging to the two Powers. 
For example, the Princess Royal, launched in 1912 
and displacing 26,350 tons, was given a speed of 
almost 30 knots and a battery of eight 13.5in. guns, 
while her armour belt is understood to be 9in. thick. 
The Seydlitz, a contemporary ship of 24,600 tons, 
has a speed of 27 or 28 knots and carries ten 1lin. 
guns, but her vitals are shielded by 12in. armour, 
in addition to several decks and a most elaborate 
system of subdivision. An even greater contrast 
is furnished by the latest completed vessels of this 
class, if information from German sources may be 
trusted. H.M.S. Repulse is credited with a dis- 
placement of 30,000 tons, a designed speed of << 30 
knots or over,” and a battery of six 15in. guns, nothing 
being said about protection. The Hindenburg, on 
approximately the same displacement, mounts eight 
guns, assumed to be 12in., was designed for a speed 
of 26.5 knots, and is burdened with some 7500 tons 
of armour. Until very recently the disparity in 
the percentage of weight allotted to guns and armour 
was no less marked in the battleships of the two 
Powers, ¢.y., the King George V., with ten 13.5in. 
guns and 12in. armour, and the Koenig, with ten 
12in. guns and 14in. armour. A great fleet action, 
fought to a finish, would no doubt have definitely 
settled the question as to which type is tactically 
the best—the heavily-gunned but lightly armoured 
British ship, or the lightly armed and strongly pro- 
tected German. As it is, the point remains more or 
less in dispute: while the precise value of high speed, 
and the extent to which its attainment justifies 
the sacrifice of other elements, is also undetermined. 
Only two actions occurred in which capital ships 
of the Dreadnought era were matched against their 
‘opposite numbers.” Of these two the Dogger 
Bank engagement was a running fight at extreme 
range. The only victim was the Bliicher, and as she 
did not belong to either of the types with which 
we are now dealing, the circumstances in which she 
was lost are irrelevant. This battle, however, did 
provide some valuable data on the subjects of gun- 
power and protection. Of the three German battle- 
cruisers engaged, the Seydlitz and Derfflinger, for a 
considerable period were under a heavy and accurate 
fire from the 13.5in. and 12in. guns of their pursuers. 
Both were hit repeatedly, but as neither slackened 
fire nor decreased speed it is evident that the damage 
they sustained was not very severe. The German 
version admitted a number of hits on the Seydlitz, 
but maintained that the British high explosive shell 





was for the most part kept out by her armour, the 
only serious hit being from a projectile which struck 
the deck and exploded below the aftermost barbette, 
putting it out of action. On the British side the 
Lion was struck in the starboard engine-room, re- 
ceiving an injury “ reported as incapable of immediate 
repair,” while the Tiger, the only otber ship hit by 
the enemy, suffered some superficial damage. Both 
in volume and weight of fire we had a decided superi- 
ority, and there seems little doubt that the enemy 
owed his escape to the stout armour of his ships. At 
Jutland the material results were much more de- 
cisive, and foreign critics have hailed them as a 
complete vindication of German designs. Three 
British battle-cruisers were destroyed at a compara- 
tively early stage of the battle, but in each case the 
disappearance was so tragically sudden that the pre- 
cise nature of the damage can only be conjectured. 
As, however, each ship vanished in a single great 
upheaval, it is virtually certain that one or more of 
the magazines were involved. Eye-witnesses state 
that the Queen Mary was straddled by a salvo fired 
at very long range, the projectiles falling almost 
vertically, and they assume that a projectile must have 
entered the thinly armoured crown of one of the 
barbette shields, the flash of the explosion penetrating 
to the magazine. This would have been possible 
with a single stage ammunition hoist, but the public 
had been given to understand that such hoists were 
discarded in the British Navy several years ago in 
favour of the two stage system. Be that as it may, 
the experience of Jutland suggests the great impor- 
tance of horizontal protection: to ships of the line. 
A simple calculation will show that vertical armour 
of great thickness may be no defence against pro- 
jectiles fired at the long ranges that prevail to-day, 
for at, say, 22,500 yards the angle of fall of a 14in. 
shell is 22 deg., and with the heavier guns and im- 
proved methods of control now coming into use, 
plunging fire threatens to become the rule. Clearly, 
therefore, the conventional system of clothing the 
battleship’s sides with thick armour and limiting her 
horizontal protection to a couple of thin decks will 
have to be modified if armour is to be of any use at 
all. If the Germans contrived to give their ships 
remarkably good protection it was mainly due to the 
elaborate and costly experiments with target ships 
which they had been carrying on for several years 
before the war. They spent great sums in fitting 
out obsolete vessels and attacking them under condi- 
tions as realistic as possible, and in this way they 
must have obtained many useful ideas which were 
duly embodied in new construction. .Our own ex- 
periments in the same direction were few and far 
between, and owing to financial considerations 
their practical utility was much more restricted. 
In this respect we appear to have been guilty of 
false economy. 

The calibre question is quite as important as that 
of armour, probably more so, and here again the 
lessons of the war, though perhaps not quite con- 
clusive, deserve to be carefully studied. Since the 


| appearance of the Dreadnought the tendency in the 


British service has been towards very heavy guns. 
From the 12in. 45 cal. we went to the 12in. 50 cal. 
model, from that to the 13.5in. (1250 Ib. shell) and 
then to an improved mark of the same calibre (1400 Ib. 
shell), then to the 15in., and, more recently it is 
understood, to guns even heavier. In consequence 
of this policy the displacement of our capital ships 
grew very rapidly, and it was necessary to effect 
a compromise by reducing the number of guns— 
in other words, we preferred weight to volume. 
On the question as to whether this policy was sound 
or unsound we retain an open mind, because the 
authentic facts on which alone a decision might be 
based are still withheld. But it is not to be denied 
that the Germans’ 12in., and even their llin. guns, 
proved remarkably effective at the extreme range 
consistent with accuracy, and the advantages we 
derived from having fewer but heavier guns in each 
ship have yet to be disclosed. It appears to have 
been demonstrated that a ‘“ knock-out blow” may 
be administered at any practicable range by a com- 
paratively medium gun such as the ]2in., whereas 
the view formerly held in naval circles here was that 
heavier weapons were needed to achieve this end. 
It must, however, be remembered that Germany 
and Austria had evolved an uncommonly powerful 
type of 12in. gun, which used a projectile of nearly 
1000 Ib. in weight, though the weight of the gun 
itself did not exceed 51 tons. In view of war ex- 
perience it does not appear that a ship mounting 
eight heavy guns enjoys any signal advantage over 
one mounting ten medium guns, and it remains as 
true as ever that, given equal marksmanship, the 
ship with the most guns will score the most hits. 
The tactical value of.speed is too large a subject to 
be dealt with here, but on this question, as on that 
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ef armament and armour, careful re-consideration 
of pre-war theories would seem to be desirable before 
we are committed to a new programme of naval 
construction. 


An Eight Hours’ Cay in Germany. 


ONE of the most unexpected and at the same time 
astonishing results of the war is the general intro- 
duction of an eight hours’ day throughout Prussia, 
and in all probability in the other Federal States 
which form part of Germany, for what has been 
conceded to labour in the largest State can not be 
withheld under present circumstances from the others, 
especially as the associations of employers and the 
trade unions represent the whole country. During 
the past thirty years the repeated efforts made by 
the trade unions to secure recognition have failed, 
and although many strikes on labour questions have 
resulted in favour of the workmen, they have not 
affected any considerable body of men. In fact, 
where strikes of magnitude have occurred. as in the 
eoal and engineering trades, they have terminated 
to the advantage of the employers. The cause is 
to be found in the fact that the employers were well 
organised in associations, which in turn were fre- 
quently formed into combinations of associations, 
and thus they were able to present a united front to 
any labour movement. The war, however, has 
brought about a great alteration in this condition 
of affairs. It has been obvious to outside observers 
for some time past, from the reports of labour unrest, 
that the German workmen were in a state of fermen- 
tation which was only kept in check by military 
control. With the failure of this control and the 
advent of the revolution, the workmen have since 
claimed and been granted what they conceive to 
be their rights. 

The world is now confronted with one of the most 
marvellous labour transformations that have ever 
taken place in a comparatively brief period of a few 
weeks, a transformation which will have far-reaching 
effects in the future competitive capabilities in the 
world’s markets on the part of Germany as a whole 
or of Prussia and the other States individually. Let 
us see what has happened. Signed by Ebert and 
Haase, “ the Council of the National Commissioners,” 
an official statement was issued on November 16th 
announcing that the principal associations of em- 
ployers had reached agreements with the various 
trade unions, on a number of points, which have now 
come into operation. In the first place the employers 
have undertaken to recognise the trade unions as 
representing the workmen, and no limitation has 
been fixed as to the right of combination by workmen 
and workwomen. Secondly, the discharged soldiers 
are to be reinstated in their former occupations, 
and the labour exchanges are to be jointly managed 
by employers and workmen on an equal basis. In 
the third place, the working conditions, both for 
men and women, are to be arranged by means of a 
collective agreement, and the negotiations are to 
be entered upon immediately, and arbitration boards 
consisting of an equal number of representatives 
of the employers and the workmen are being con- 
stituted. The fourth clause of the general agree- 
ments provides for the introduction of a maximum 
working day of eight hours for all industrial estab- 
lishments, without any reduction in wages. In 
addition a central committee, composed of an equa! 
number of employers and workmen, is to be appointed 
to consider questions of principle in so far as they 
concern the collective regulation of wages and working 
conditions. and the settlement of disputes which 
affect several groups of trades. These, then, are the 
general outlines of the agreements, which apply to 
quite a number of industries: these resemblances 
to those obtaining here will not escape the attention 
of the reader. Among the numerous signatories, 
besides the trade unions, are to be found the Associa- 
tion of German Employers’ Federations, the Federa- 
tion of Metal Manufacturers, the Employers’ Federa- 
tion for the district of the North-Western group 
of the Association of Iron and Steel Producers, the 
Westphalian Colliery Owners’ Federation, the Federa- 
tion of Wagon Works, the Employers’ Federation 
for the Textile Industry, the Berlin Employers’ 
Federation for the Chemical Industry, the Emplovers’ 
Federation for the Paper, Cardboard and Cellulose 
Industry, the Upper Silesian Mining and Iron and 
Steel Association, the Association of Iron and Steel 
Producers, and the Central Federation for the Elec- 
trical Engineering Industry, and a number of other 
associations representing other trades or industries. 
The agreements came into force on the date of signa- 
ture by representatives of the respective employers’ 
associations and the trade unions, and are to continue 
until further notice, with the mutual right of deter- 











mination by three months’ notice, unless legislative 
measures prescribe otherwise. 

Obviously, other reasons than those officially 
revealed are required to explain the sudden depar- 
ture from customary procedure, and among these 
reasons there is no doubt that the spectre of national- 
isation of the industrial works in Prussia occupies 
a leading place. Perhaps it is incorrect to refer to 
a spectre, because a “* government’ commission has 
been appointed to report on and suggest which 
industries should be expropriated by the State ; 
and if it could be shown that the workmen under the 
new agreements which have been outlined would be 
better situated socially if the now private works 
were not vested in State ownership, this argument 
might tend to check the idea of nationalisation. 
It may be, too, that the concessions made by the 
employers have been prompted by the belief that in 
granting improved working conditions they may 
escape the transfer of their works to the State. Bu 
whatever may be the cause, the organs of public 
opinion, in so far as they represent the interests of 
employers, and in so far as they are permitted to 
express an opinion, do not conceal the fact that 
the reduction in the length of the working day simul- 
taneously with the maintenance of wages will have 
the disastrous effect upon the country of decreasing 
the production and increasing the prime costs, and 
of handing over the Germans to the * dirty com- 
petition of foreigners,”’ particularly enemy countries. 
It is manifest that the loss of Alsace-Lorraine and 
the probable secession of Luxemburg from the 
German Customs Union must necessarily curtail 
the production of Germany in the future, and reduce 
the tonnage of goods available for export markets. 
But with the additional restriction in the output 
and the consequential increase in the costs of pro- 
duction due to the adoption of the eight hours’ day, 
German rivalry in international markets will be 
much less acute in the future than in the past. We 
are not disposed to make any stronger statement 
on this point for the present, because industrial and 
labour conditions have changed and may undergo 
further alterations in other countries which have also 
been belligerents, but in any case the industrial 
advantage which Germany might have retained 
by adhering to her past methods will in all probability 
be sacrificed. It is now certain that the forty-seven 
hour week will be adopted in this country, and it 
remains to be seen if Germany, working under very 
similar labour conditions, will yet be able by the indus- 
trious habits of her people to produce and to sell 
more cheaply than we» can. 








LINKS IN THE HISTORY OF ENGINEERING. 
By RHYS JENKINS. 
No. VIL* 


ItLusTRATIONS of mechanical appliances of various 
kinds are frequently to be met with in illuminated 
manuscripts of early date, but one of the earliest 
productions now extant that we can term, with 
propriety, an engineering sketch is that of an Elize- 
bethan inventor, John Payne of Glastonbury. Payne, 
in 1573, obtained a patent for his invention of 
‘**Certayne mylnes for grindynge of corne,” such as 
he had “ buylded within the precyncte of the scyte 
of the late monasterye of Glastonbury.”’ He had, 
before this date, addressed a letter ¢ to Lord Burghley 
asking his assistance, and explaining the invention by 
the aid of the pen-and-ink skesch reproduced on p. 535. 
It is, indeed, but a sketch and is in no sense a working 
drawing, as, for instance, it does not indicate any 
means for supporting the horizontal shaft. However, 
it serves to bring out very clearly the combination of 
a hand-driving gear and a tread-wheel geared to- 
gether and to the spindle of a grinding mill. The 
various parts are explained or described -by inscrip- 
tions upon or adjacent to them. It will be seen that 
the millstone spindle carries a “treadell’’ in gear 
with ‘‘the cogwhele”’’ on “the spyndell,”’ which 
carries at each end “‘ a payse whele of ledd”’ 12ft. in 
diameter. In the left-hand wheel is fixed a crank to 
be worked by ‘“‘a man stondyng laboryth with 
armys, lame in legges laboryth with armys.”’ At the 
right-hand end of the spindle is a “ trendell”’ in 
gear with a ‘‘ cogwhele ”’ on an inclined shaft—*‘ the 
ax, furst mocyon,” upon which is mounted “ a payse 
whele of Jedd callyd the Trade whele where uppon 
men or horse stondyth and with the weighte of theire 
bodys dryveth the myll.”’ This wheel is 12ft. in 
diameter. The inscription on the right-hand side 
of the figure reads—‘* Lame in armys laboryth with 
legges; men holding by armys laboryth with legges 
the wayght of their bodyes; menne or _ horse 
dryvyth ; iij men or one lytle nagg gryndyth ii or 
iii bz. whete the ower. or xii of malte or more.” 


* No. V. appeared July 19th and No. VI. October 18th, 
+ Lansdown” MS. 101. No: 19. . ae 


Above the millstones we have ‘‘ the beane for cory. ” 
and below them “the trowe for meale,” and the 
lower end of the millstone spindle carries yet another 
‘*“payse whele of ledd.”” At the top left-hand corney 
of the sheet is the inscription ** To the right Honorable 
The Lord Threasoror, my good Lorde,” and then 
across the top we read *‘ This myll may stond in a 
rome of xii foote in hayth and bredth. in length xy 
tens. The charges xxvli. xiiis. iiiid. The sengle my] 
to be dryven by handes onelye—xiiili. vis. viiid. whiche 
ys for servyse of the feld and gryndythxxty bz. whete 
the daye, to fyende m‘. persons and may be taken in 
pesys and caryed in carte or wagen. A lesse to 
gryend in travell in the wagen, one twyse this 
bygnes dothe twyse soe moche worke, with half the 
labor.” At the bottom left-hand corner the inven. 
tion is stated to be ‘‘ Good for Barwyke Portesmouth 
ar Irelande or where water mylles or wyend mylles 
ar not. Good for Gentyllmens howses that have noe 
mylles to occupy the Rogges.”’ Below the signature 
of John Payne we are told that this, “‘ being the furst 
that ever was made the next shalbe better yf yt 
please yor honnor to assyst me.” 
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FOOT-MILL FROM AGRICOLA 


Although it is taken up to some extent with a 
repetition of the matter given on the sketch, John 
Payne's letter is sufficiently quaint and interesting to 
be given in full ({). He writes : 

Mye duetye doune to yo" good Lordshipp with 
humble thankes for yor letters to my Lorde Mayor 
in my behalfe. / where there hath bynne as yet 
nothing doune towchyng Brydwell the moost 
parte wyllyng I should have yt but some other 
offycers contrarye would have my worke, to theire 
vse and preferment but not my self. / Soe my good 
Lorde I have lately fynyshyd a lytle handmyll 
whiche my Lorde Me sor hath sene gryend as moche 
corne with the labur of ij menne as they doe at 
Brydwell with x / that ys to say ij menne with 
handes ij bz the ower or ij menne with ffeete ij 
bz the Ower, / yf they be lame in armes then they 
maye erne theire Lyvinges with theire legges, yf 
they be lame in theire Legges thenne they maye erne 
theire lyvinges with theire armes / a lytle nagg 
alsoe maye goe vppon the whele. / yt wyll gryende 
xx bz whete in one daye / to fyende one thowsande 
persons /in the feld or else in castell. / tenne of 
theise wyll fyende tenne thowsand persons. / and 
wy] be carryed in x cartes one in one carte or 
waggen /and soe to be made to gryende in 
travell / good for Irelande, Barwyke, Portesmoth 
or other where of Servyse / whiche I thowght good 
to certefye yor honnor herof as duetye byendyth 
me for that yor honnor sayde ye would fayne se 
the handmyll. /I thowght good to bestowe my 
counnyng in this being the first that ever I made 
being sorye I cannot well remove the same to 
present to yor honnor / Hoping yor Lordshipp at 
yor next commyng into London wyll take the 
paynes to see yt /or else to cause some of yor 
servauntes to see and certefye yor honnor therof / 
where mye Lorde Mayor and some other Aldermen 
well dysposyd myendyth to have xxv of theym 
in every warde one for the Roges and iij or iiij or 
of the greater sorte as at Brydwell the Brydgehowse 
and Leddenhall my request ys yor honnor wyll 
wryte agayne for me vnto theym. / whereuppon 
they must nedes conclude with me / I have bynne 
at greate charges my good Lorde to bring this to 
Light, and nowe withowte some preferment I 
am lyke to take harme / as onelesse yor honnor helpe 
to defende me with a proteccon for ij yeres | 
doubte I shal be troblyd as I have byn alredye 
to long to wryte. / yet all London cannot aske ne 
CCli I prayse god / they shal be trewlye aurd 
sweryd as my worke maye purchase the same / | 
hope to the contentacon of my credytors / yt ys @ 


t 





; pagent the writer is indebted to Mr. E. Wyndham Hulme. 





(t) For the transcript. of this letter and. also. of .the. latters - 
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greate discorygement vnto me to spende all my 
‘Lyving to bring soche a pese of worke to Light 
and have noe helpe. / Soe withowte yor honnors 
helpe I knowe none towardes me. / 

A nomber of the commons of this Cytye that 
have founde ease by gryending have offeryd me a 
fyftene to byld more of theym At this present 
not able to buyld one other handmyll withowte 
helpe yf yt please yor honnor to have one buldyd 
ut Seotlande at the storehowse / to serve the 
(Queyns howse. / for the charges of CCli besydes 
the howse yt would save the Queyn CCli yerelye 
in her howsehold / as her Offycers have sayde. / 
the charges of one of the lytle handmylles ffoote- 
myll or horsemyll ys but xxxlé or xxvjli xiij* iiij’ 
but the larger yt ys made the easyer yt ys dryven / 
Dyvers Gentyllmen have sayde, Kyng Henrye ys 
deade none wyll esteme this worke, yf my Lorde 
Threasoror doe not. / Soe my good Lorde in this 
servyse for the Queyn yt may please yor honnor 
to helpe me by privelege, or other weys / withowte 
whiche my worke and I am lyke to perrysshe, / 
God I hope wyll strengthen my good meanyng 
to the Comenwelth and move the hartes of wel- 
dysposyd to this worke. / God send yor good 
Lordshipp helth with the increase of honnor. 

Irenmonger Lane this fyrst of June. Yor 
honnors to commaunde as yor servaunt in all his 
worke soe fer as my lame carkes may travell 

JOuN PAYNE 

[Cra]ving pardon to trouble yor honnor with 
all theise wordes 

I have sent the plat of my worke. 
ever I made. 

[Endorsed] Jo. Paine 

his Invention of a handmill. 


the fyrst that 


It seems from this letter that Payne had previously 


and the museular force of the operator were brought 
into play. The free use which he makes of fly-wheels, 
or as he terms them “ payse wheles,” is also very 
noticeable. 

The better to appreciate his work, it may be well 
to take a rapid survey of the progress of invention 
in this particular field. Passing over the use of 
the tread-mill in China, we find deseribed in the 
* Architecture’ of Vitruvias (about 25 B.Cc.), an 
arrangement with the men treading inside a drum, 
in connection with a machine for raising water. 
In the Como edition of this work, published in 1521, 
this is illustrated. In the “‘ Codice Atlantico”’ of 
Leonardo da Vinci we find a sketch of a wheel 
with the men treading outside it, in connection with 
a sort of machine arbalest. Then, in that store- 
house of mediwval machinery, Agricola’s “De re 
Metallice.”’ we find a chain pump worked by men 
treading inside a large wheel, and another arrange- 
ment applied to winding from a mine in which two 
men push round with their feet an horizontal plat- 
form, while with their hands they grasp fixed bars. 

It would appear that the machines described by 
Agricola were in use in his time in the mines of 
Germany, and probably a knowledge of them would 
have been introduced into England by the German 
miners brought over in the time of Queen Elizabeth. 
The rotating platform arrangement of Agricola may 
have been the parent of Payne’s invention, but it 
will be understood that it brought into play the 
muscles only of the operators, whereas, in virtue 
of the inclination of the platform, Payne utilised 
the weight as well. 

Whether John Payne was really the first inventor 
of this feature must remain a matter for conjecture. 
At any rate, as soon after this date as 1588 we find 
it in “ Le diverse et artificiose machine ’’ of Capitano 
| Agostino Ramelli, and in 1621 it is embodied in a 
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JOHN PAYNE’S HUMAN 





approached Lord Burghley in reference to the in- 
vention, also that he was now in debt and liable to 
imprisonment ; further, that he had not yet received 
his ** privilege’ or patent, so that the letter is of 
earlier date than June, 1573, the date of the patent. 

Probably the inventor, unsuccessful in his efforts 
to establish the mill in London, although it is clear 
that he had made one ona small scale, had repaired 
to Glastonbury and obtained permission from the 
owners of the Abbey to erect his mill there. The 
mention of his ‘ lame carkes ”’ may perhaps explain 
the inventor’s solicitude to provide work for those 
*‘ lame in legges ” and “‘ lame in armys.” His desire 
to have his invention tried at Bridewell was due to 
the fact that the occupants were kept at work, 
among other things, at grinding corn by means of 
hand-mills, so that the cireumstances were favourable 
for a comparison of his invention with existing 
machines. 

There is, perhaps, some little difficulty in saying 
exactly what John Payne regarded as his invention ; 
but when we consider that in his day the only known 
sources of mechanical power were wind and water, 
and that in many situations neither of these would 
be available, we shall not be far wrong in saying that 
he had in view broadly a portable mill worked by 
men or horses for grinding corn and such like pur- 
poses. The hand-mill and the tread-wheel were 
known separately, but probably it was new to 
combine them. Payne’s tread-wheel, too, appears 
to present a distinctly novel feature—the rotating 
platform is set at: an angle, so that both the weight 





| 


POWER ENGINE. 1573 


mill shown in Zonea’s ** Novo Teatro di machine 
et edifici.”” 

In the middle of the eighteenth century, cattle 
mills on this principle were in use in Hungary, but 
by that time all knowledge of it had been lost in 
this country, and, a little later, we find the Society 
of Arts awarding a premium to a Mr. White for the 
invention of a crane worked by an inclined tread- 
wheel, the idea of which was supposed to have 
originated with him. In the early part of the last 
century a large number of tread-mill cranes, or, 
as they were termed, “ walking cranes”’ were con- 


structed ; usually they were adapted to receive the 


men inside a rotating drum. In Mayhew’s ** London 
Labour’ the cranes at the London docks are 
rferred to in the following terms :—‘ Six or 


eight men enter a wooden cylinder or drum, upon 
which are nailed battens ; and the men laying hold 
of ropes commence treading the wheel round, occa- 
sionally singing the while, and stamping time in a 
manner that is pleasant from its novelty. The 
wheel is generally about sixteen feet in diameter, 
and eight to nine feet broad, and the six or eight 
men treading within it will lift from sixteen to eighteen 
hundredweight—and often a ton—forty times an 
hour, an average of twenty-seven feet high. Other 
men will get out a cargo of from $00 to 900 casks of 
wine, each cask averaging about five hundredweight, 
and being lifted about eighteen feet, in a day and 
a half.” 

Such cranes, in spite of a certain degree of danger 





attending their use and of some little difficulty 





| hiiels, it is stated, was felt in obtaining men to 


work them after the introduction of the tread-mill 
into prisons, remained in use until comparatively 
recent times, and until: displaced by steam and 
hydraulic cranes. 


The Letters Patent granted to JouN PAYNE is 
here subjoined. It is an interesting sample of 
Elizabethan practice which differs in a marked 
degree from that of the present day in many 
respects. Some of its clauses will be read with 
interest. 


Parent Rox. 15 Eliz. part 9 M. 33. 


Elizabeth by the grace of God, ete. To all men 
etc. gretynge. Whereas we have bene crediblye 
enformed that oure lovynge subjecte John Payne 
of Glastonburye in oure Countye of Somersett 
gent. hathe by hys greate chardges and travell 
devysed and buylded wythin the precyncte of 
the scyte of the late monasterye of Glastonbury 
aforesaid certayne mylnes for grindynge of Corne 
suche as have not bene made nor vsed wythin this 
oure realme or any other oure domynions very 
necessarye and commodyous for this oure realme 
and other oure domynions and oure lovynge 
subjectes of the same considerynge therefore howe 
moche the fyrste Inventors of this or any other 
thing profytable for the comon weale are to be 
favored and encoraged. We lett you wytte that 
of oure especyall grace certayne knowledge and 
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mere mocyon we have lycenced and by theis 
presentes for vs oure heires and successors doe 
gyve full lycence power and auctoritye unto oure 
said lovyng subjecte John Payne his executors and 
assignes to make and practyse durynge the space 
of twentye one yeres next ensuynge the date hereof 
and fullye te be complete and ended, and to his 
best profytt and commoditye all and every suche 
kynde manner and sorte of mylnes as he hathe 
invented and that hath not bene vsed heretofore 
wythin this oure realme of England or any other 
oure domynions. And we will and commaunde 
all and every other person and persons nowe or 
at any other tyme hereafter abidynge wythin this 
oure realme whatsoever they be that they nor any 
of them make or cause to be made any of the. said 
mylnes or any parte or parcell thereof durynge 
the said terme of xxi yeres wythout the specyall 
consente of the said John Payne his executors or 
assignes fyrste obtayned in writynge vpon payne 
that every one so offendynge to forfayte for every 
tyme so offendynge fyve hundred poundes of laufu!l 
Englyshe money the one halfe thereof to be levyed 
to the use of us oure heires and successors and 
the other halfe thereof to the use and behoofe of 
the said John Payne his executors and assignes for 
every offence commytted and donne by any person 
or persons contrarie to this oure expresse mencion 
and commaundement, and as they and every of 
them so offendynge will aunswere at their further 
perill. And we also further wyll and commaund 
all Justices of Peace Mayors Bailyfies Constables 
and all other oure officers mynisters and subjects 
whatsoever that they and every of them be ayding 
and assystinge from tyme to tyme and at all tymes 
hereafter when neede shall requyre durynge the 
terme aforesaid to the sayd John Payne his executois 
and assignes and to all and every his and theire 
servauntes that* they and every of them maye 
have holde use exercise and enjoye this oure 
lyeence and pryviledge durynge the said terme of xxi 
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yeres accordynge to the true purporte and meanynge 
of the same any statute etc. Provided alwayes 
that yt shal be laufull for all maner of person or 
persons to make or cause to be made all and every 
other kinde or sort of mylnes as be or have bene 
vsed or occupyed wythin oure said realme or any 
oure domynions for grindynge of Corne as afore- 
said in as large and ample maner as they or any 
of them myght have done before the grauntynge 
of theis oure letters pattentes oure said graunte 
or any thinge therein contayned to the contrarie 
in any wyse notwythstanding, that expresse 
mencion, ete. Iv WyTNEs etc. Wytnes oure self at 
Gorhamburye the xiiith daye of June, ete. 
per breve de privato Sigillo. 








RECONSTRUCTION OF A RETAINING WALL 
ON THE GREAT CENTRAL RAILWAY. 


Tue work of rebuilding a considerable length of 
retaining wall which is now in progress on the Great 
Central Railway at a point a quarter of a mile north 
of Wembley Hill Station on the Neasden and Northolt 
section of the line presents some interesting features. 
The retaining wall which is being rebuilt dates from 
the year 1905, when the alternative main line route 
between Marylebone and the North id High Wy- 
combe was opened for traffic. Wembley cutting is 
one mile in length, with a maximum depth of 60ft. 
The soil is London clay throughout and about 640,000 
cubic yards of this material had to be excavated in 
the course of the work. On the north side of the 
cutting a big surcharged retaining wall, 1584ft. in 
length, was constructed. The wall is 30ft. high and 
was built in trench, the excavation being about 40ft. 
deep and 18ft. wide. There is a wall on the south 
side of the cutting of similar construction but of less 
length. Both walls are formed of concrete faced 
with blue brindle bricks. The batter is 1 in 8, and the 
slope above the walls is 3 to 1. For drainage pur- 
poses a series of chases 12in. square and spaced 10ft. 
apart were constructed and packed with dry rubble 
filling and at foundation level these are connected to 
Gin. drainage pipes. The retaining wall on the north 
side of the line was carried to a maximum height 
above rail level of 3lft., the maximum thickness 
being 14ft. 7iin. Additional strength was imparted 
to the wall by the insertion of concrete toes lit. 
long and carried to a depth of 14ft. below formation. 
These toes were inserted at intervals of one chain 
along the whole length of the wall. 

No trouble had been experienced with either of the 


warned of the situation. Observations indicated that 
the movement was extending, and it became obvious 
that failure of some kind was likely to take place. 
Even while consideration was being given to the 
advisability of placing struts in position between 
the wall and the opposite side of the line, there was 
a rapid movement of the wall of the character indi- 
cated in the engravings given on p. 532, which caused 
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Fig. 1—TYPICAL CROSS SECTION, SHOWING 


it to travel forward a distance of 20ft. in less than 
half an hour, pushing up the ground in front of it 
and displacing three out of the four running tracks. 
As the engravings indicate, cracks developed in 
the wall at various points. They causing a loud report, 
and as an air raid was in progress at the time the 
impression prevailed in the neighbourhood that bombs 





were being dropped by hostile aircraft in the vicinity. 
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although the movement of the wall only took place 
at a late hour of the evening, Great Central services 
were running into and out of Paddington at an early 
hour next day. It was possible to maintain a service 
from Marylebone to Wembley, but two or three 
local stations had to be temporarily closed for trattic 
and reliance placed on road transport. 
The,immediate task of the engineering department 
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OLD AND NEW WALLSSAND COUNTERFORT 


was to provide for traffic again passing over the 
Great Central tracks, and as no further signs of move- 
ment in the wall were observed, it was decided to 
level the slope of the cutting on the side opposite 
to the movement and to slew the existing tracks 
southward. It was necessary to bring in about 
1500 cubic yards of material to level up the ground 
to provide two new roads, and the whole of this work, 
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Fig. 3—ELEVATION AND PLAN OF NEW RETAINING WALL AND COUNTERFORTS 


walls or cutting slopes in the cutting with the excep- 
tion of small surface slips incidental to such works 
in the London clay. On February 18th last, however, 
a report was made by the permanent way inspector 
to the chief engineer’s office that there was a move- 
ment in the permanent way of the up slow line ad- 
jacent to the north retaining wall. It was decided 
that the wall should be carefully watched for signs of 
further movement, and the traffic department was 





A feature is that in spite of the considerable dis- 
placement which took place, the wall still occupied 
a fairly vertical position, and beyond a very slight 
movement during the days succeeding the main 
disturbance, no further effects of the slide were 
observed. It was, of course, necessary imme- 
diately to suspend all traffic on this section of line, 


including the putting in position of the series of struts 
shown in Fig. 2, was taken vigorously in hand, so 
that only fourteen days elapsed before through 
traffic was resumed, which under the circumstances 
must be regarded as a very creditable piece of work. 
With regard to the cause of the movement of the 
wall, although no definite statement can be made, 





but arrangements were made for places north ‘of 
Wembley to be served from Paddington, so that 


it seems likely that it was due to the characteristics 
of the blue clay which in the Wembley cutting 
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underlies the yellow London clay. In this connection 
it may be pointed out that Mr. Brysson Cunningham, 
in his treatise on Dock Engineering, refers to instances 
of failure in dock walls founded on the blue clay. 
He points out that this material “ apparently firm 
in itself often conceals planes of non-adhesive sur- 
faces in such a state of greasiness that they slide 
over one another with the greatest facility. These 
planes may be some distance below the foundation 
level and involve the upper stratum of clay in the 
forward movement of the wall, as actually took place 
at South-West India Dock.’ He goes on to say: 
“A blue clay formation has been responsible for the 
sliding of dock walls at Southampton, Calcutta, 
Avonmouth, and elsewhere. Normally and generally 
bluish in colour, the upper layers of this clay are 
sometimes yellow, due to the change of a protoxide 
of iron into peroxide by the action of air and 
moisture.” It is a fact that in Wembley cutting, 
in excavating for the rebuilding of the wall, 
planes the surfaces of which were greasy, were en- 
countered at the bottom and below the old wall, 
and they may have contributed to the movement. 

One of the first steps taken was the putting in 
position beneath the railway lines of struts between 
the undamaged portions of the retaining wall and 
the opposite wall on the south side of the cutting, 
as well as to the foundations of the wing wall of the 
over-bridge which crosses the railway at the north 
end of the cutting. When the question of making 
permanent repairs came up for consideration, it was 
decided to construct a new wall on the line of the 
old one to connect with the undamaged sections at 
either end, before interfering with the section of wall, 
528ft. in length, which had moved forward in front 
of it. In order, however, to ensure against any 
further slide taking place, it was determined to con- 
struct a series of counterforts behind the line of the 
new wall and to place immediately adjacent to the 
point of fracture nearest Wembley Hill Station 
below ground a mass concrete block, 20ft. by 20ft. 
and 10ft. in thickness, to prevent further movement 
of the old wall. For the purpose of placing the coun- 
terforts in position, excavations have been made at 
eleven points along the line of new wall to a depth 
of about 50ft. below the surface, 30ft. long and 
12ft. wide, and spaced at 60ft. centres. The counter- 
forts are made by filling in the excavations with 
mass concrete and carrying the structure up to 
coping level, the designed height of the new wall 
being 20ft. above rail level compared with 30ft. 
for the old wall, this reduction in height being made 
possible by the flattening of the slopes. Four of the 
counterforts have now been completed, and the 
general design of them is illustrated in Fig. 1. 
It will be noted that the bases of the counterforts 
are continued to unite with the foundations of the old 
wall which will be left in place when the wall itself 
is demolished. When all the counterforts have been 
put in position the intervening spaces will be filled 
in with mass concrete for the permanent wall con- 
struction, but it is not anticipated that the work 
will be completed before June next. It is estimated 
that some 50,000 cubic yards of material will have to 
be excavated, including the flattening of the slope 
behind the new wall, and that 11,000 cubic yards of 
concrete will be required for construction. Both 
the counterforts and the adjacent sections of wall 
are being strengthened by the insertion of lengths 
of rail both vertically and horizontally in the con- 
crete. Messrs. Scott and Middleton, the contractors, 
have a good deal of plant on the site, including three 
steam cranes of about 15 tons capacity, as well as the 
necessary engine power, ballast wagons, and some 
7500 cubic feet of timber, which is being used in 
excavating for the counterforts. The whole of the 
work is being carried out under the superintendence 
of the railway company’s engineer. 








THE EFFECT OF TEMPERING ON WATER- 
QUENCHED GAUGES. 


Tue following information has been supplied to us by 
Automatic and Electric Furnaces, Ltd., 6, Old Queen- 
street, S.W. :— 

Two gauges of jin. diameter, 12 threads per inch, were 
heated in a Wild-Barfield furnace, using the pyroscopic 
detector, and were quenched in cold water. They were 
subsequently tempered in a salt bath at various increasing 
temperatures, the effective diameter of each thread and 
the scleroscope hardness being measured at each stage. 
The figures are in 10,000ths of an inch, and indicate the 
change + or — with reference to the original effective 
diameter of the gauges. The results for the two gauges 
have been averaged. 


Alter Tempered at 
Threasl. quenching. 220°C. PC. 


260° C. 300°C. 340°C. 380°C. 420°C. 

1 +25 +19 +17 4% 15 +13 +11 + 11 
2 +18 +12 +11 + 9 + 6 + 5&6 + 5 
3 +13+ 6+ 5 + 3 0 0 0 
4 +10 + 4+ 4 + 2 0-- 1 
5 + 9+4+ 4+ 2 0 0 0 
6 + 9+ 4+ 3 + 2 0 0 0 
7 19 + 5 + 6 + 3 + 2 1 + 2 
8 8 + @ +.-3.+ 2 0 0 1 
9 9 + 4+ 3 +4 2 1 1 1 
10 9 +5 + 5 + $ + g 2+ 2 
ll -~ ¢ + 2+ 2 + B+ Ewe 1T + 11 
2 + 9+ 6 + 6 + 5 + & + &@ + 8 
Scleroscope 80 70 70 62 56 53 52 
1 


Had these gauges been formed with a plain cylindrica 
end projecting in front of the screw, the first two threads 
would have been prevented from increasing more than 





the rest. The gauges would then have been fairly easily 
corrected by lapping after tempering at 220 deg. Cent. 
Practically no lapping would be required if they were tem- 
pered at 340 deg. Cent. There seems to be no advantage 
in going to a higher temperature than this. The same 
degree of hardness could have been obtained with con- 
siderably less distortion by quenching directly in fused 
salt. It is interesting to note that when the swelling after 
water quenching does not exceed twelve 10,000ths of an 
inch, practically the whole of it may be recovered by 
tempering at a sufficiently high temperature, but when the 
swelling exceeds this amount the steel assumes a perma- 
nently strained condition, and at the most only fourteen 
10,000ths can be recovered by tempering. 








A NEW AMERICAN PULVERISED COAL 
DEVICE. 


OnE of the latest developments in apparatus for the use 
of powdered coal as fuel is the Lopulco combination feeder 
and mixer, brought out by the American Locomotive 
Pulverised Fuel Company, of New York, for use in connec- 
tion with the Lopulco burners. 

Beneath the hopper which forms the bottom of the 
fuel bin is a horizontal feed screw of such length as to 
prevent arching or clogging of the fuel in the hopper. 
On the discharge end of this feed screw or conveyor is 
a mixing paddle. Through an annular opening surround- 
ing the casing of the screw a current of air is blown through 
this paddle, which thus churns the discharging feed and 
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the war. Marked bars are £17, unmarked £14 lds. (net at 
works in both cases); nut and bolt iron, £14 15s. (ex- 
clusive of carriage); small rounds, squares and flats, 
£17 10s. Pressure on nut and bolt iron is less heavy, but 
in all these branches there is still a good deal of priority 
work to clear off. Generally speaking, it may be pro- 
nounced that buyers are, as a rule, ordering rather care- 
fully, meeting the immediate necessities, from the stand- 
point that all constructive work undertaken at present 
prices is prohibitively expensive. This week a Birming- 
ham firm of export merchants received advices from South 
America cancelling large business placed some time ago, 
in reserve for the termination of the war. 


Black and White Sheets. 


In the black sheet mills big orders continue to 
go through on Government account. Makers are not 
enlightened as to how long these demands will be made 
on their productive capacity, consequently they are 
unable to make plans with regard to any big scale re- 
newal of the civil trade. Inquiries are on the market 
for galvanised corrugated sheets, but a few makers only 
are yet in a position to quote, and the figure given is in 
the neighbourhood of £30. Spelter keeps at from £52 
to £56, exclusive of carriage. The supply of raw. steel 
bars for the sheet mills is on an improved scale, with the 
result that there is a correspondingly smaller demand for 
plate shearings, which, where possible, have been used in 
substitution. 


Raw Iron Trade Conditions. 
The outlook in the raw iron trade has been put 
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THE LOPULCO PULVERISED COAL FEEDING DEVICE 


effects an intimate mixture of the coal and air before it 
passes to the outlet connection leading to the burner. 
The air for feeding and mixing is maintained at a pressure 
of 6 ounces by a blower. 

An electric motor of the variable speed type drives the 
feed-screw conveyor by means of a train of gearing 
with machine-cut steel gears and raw hide pinions. Ground 
or milled joints, lay bearings and accurate finish ensure 
noiseless operation and freedom from leakage. The 
power consumption ranges from } horse-power to 2 horse- 
power. Control of the feed is effected by varying the 
speed of the motor and screw conveyor. With the screw 
making 21 revolutions per minute, the fuel feed per minute 
is 6.32 lb., at 32 revolutions it is 9.76 lb., at 44 revolutions 
13.64 1b., and at 66 revolutions per minute the feed is 
20.5 1b. per minute. The size of screw can be changed 
also. A screw of 5in. diameter over the thread and 3}in. 
pitch will feed from 850 Ib. to 3400 Ib. of fuel per hour, 
with twelve intermediate rates of feed due to variable 
speed. The feeders are made in sizes. using from a mini- 
mum of 60 Ib. of fuel per hour to a maximum of 4000 Ibi 
of fuel per hour. 








PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Closing of the Year. 


THERE is so much leeway to be made up on 
manufactured iron contracts that new business is re- 
tarded. The onrush of civil business is being met on 
the Midland market by a still considerable outflow of 
work on official account. Some of it is the balance of 
contracts placed before the Armistice; some is due to 
new requisitions in view of the still heavy demands of the 
services, and particularly of the shipbuilding programme. 
The market is not severely tested for business outside 
Government contracts now running. Staffordshire best 
bar iron is mostly absorbed in the manufacture of high- 
class cables and anchors, an industry which is likely 
to remain busy. Agricultural implement firms are big 
customers for Staffordshire marked bars. A continuous 
and heavy demand exists for small rounds, squares and 
flats for Army equipment. Makers are willing to accept 
only such other orders as they can run in with this work. 
There is no lack of work to keep the mills going for some 
time, and the general impression is that prices are likely 
to increase, at least until the iron and steel works are 
entirely clear of war material. Makers are receiving 
inquiries from many quarters that have been closed during 





on a more settled basis by the Ministry’s recently pub- 
lished declaration with respect to the duration of sub- 
sidies. This will steady prices during the transition stage 
and prevent speculation and probably a market crisis. 
Greater confidence now appears to be shown by buyers, 
who seem, somewhat late in the day, to realise the ad- 
vantage they get from the continuance of the subsidy. 
They do not derive, however, very much practical benefit 
from their buying zeal, as all smelters are booking quite 
cautiously, and will not look at heavy commitments. 
To be brief, smelters have no trouble in finding a market 
for all the iron they can produce. Many of them are 
behind with deliveries. Though consumers have, on the 
whole, a better margin of material in hand, there is no 
indication of makers’ stocks changing their bare appear- 
ance. The system of allocation by the Ministry of Muni- 
tions still prevails, and the unallotted balance is disposed 
of on the hand-to-mouth principle. The new export 
price for Derbyshire, Leicestershire and Nottingham 
pig iron is £7 2s. 6d. for No. 3 foundry quality, and £7 
for forge. Northamptonshire No. 3 forge is £7, and forge 
£6 17s. 6d.; South Staffordshire part mine, £7 12s. 6d. 
foundry, and £7 10s. forge; basic iron, £7 7s. 6d. for 
the output of all districts, with the exception of Cleveland, 
which is £7 10s. At the blast-furnaces labour is scarce, 
the supply of ironstone is inadequate, and a lot of the 
coke is inferior. Northamptonshire representatives state 
that there is a possibility of one or two furnaces in that 
district being temporarily blown out, for the reasons given. 


Steel Trade and New Prices. 


The steel mills are issuing new programmes in 
respect of angles and tees, small rounds, &c., and export 
prices have been fixed in preparation for resumption of 
this branch of trade. On these a draw-back is payable 
to the Government on account of the subsidies. This, 
however, of course means that buyers abroad will be 
unable to get British material at a cheap rate by reason 
of the subsidies. Steel billets, as everyone knows, have been 
fixed at £13 10s. to £15, according to classification ; 
angles at £16 2s. 6d; boiler plates at £17 10s. ; and small 
rounds, squares and hexagons at £20. All these prices 
of export steel are high, and it is a coincidence that the 
price of billets for export should have been fixed at £15, 
a figure named a few weeks ago as that for which a large 
consignment of billets was sold by a Sheffield firm, after 
another firm had quoted £20. Business men are not 
very hopeful of large export undertakings at the new 
prices. A very common remark made with reference 
the new quotations is that if Germany has any sort of 
shipping facilities she is very likely to underquote these 
figures in foreign -markets, so that she may compensate 
herself to a large degree for the inevitable loss of export 
trade with Great Britian. In some quarters, however, 
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a good deal of reliance is placed upon the crippled state 
of our chief enemy’s shipping industry. There is plenty 
of inquiry in the field, but the situation is uncertain, and 
a fall in local steel share values testifies to considerable 
want of confidence. It is pointed out that not only has 
the productive capacity of this country more than doubled, 
but America, also, is making large extensions of plant, 
and is regarded very much as a kind of dark horse with 
reference to her future intervention in the export trade. 


Ironworks Labour. 


Labour shortage is still seriously aggravating 
the difficulties with which ironmasters still have to grapple. 
It is contributing to the confusion that prevails, and 
until it is redressed the trade cannot be got going in any- 
thing like fuli vitality. Local ironmasters have been 
quick to respond to the invitation of the Ministry of 
Reconstruction to apply for the return of workmen, but 
the numbers returned have not been numerous enough 
yet to make any impression. A gratifying feature of the 
last accountants’ report to the Midland Iron Trade Wages 
Board, is the improvement in output, the total for the 
seventeen selected manufactured iron firms being 27,290 
tons, compared with 23,739 tons in the preceding two 
months. The increase is chiefly in bars, which constitute 
over 70 per cent. of the whole production. With wages 
at an unprecedented figure, producers are realising that 
values cannot be suddenly lowered. The outlook has been 
put on a more settled basis by the Ministry’s recently 
published declaration with. respect to the duration of 
subsidies. 


Scrap. 

Wrought iron scrap is in strong demand. The 
market shrinkage in the volume of steel turnings from 
the munition establishments has created a sharp disparity 
between supply and demand. 


Birmingham Brass Trade’s Reconstruction. 


The transfer from war work to peace conditions 
is not being attended with any great difficulty in the 
Birmingham brass trades. This is the more satisfactory 
since Birmingham and district probably produce 70 per 
cent. of the whole production of the kingdom. Nearly 
all the brass and copper tubes turned out in the country 
are produced here. Lancashire and Yorkshire are the 
only other districts which manufacture tubes, and they 
possess but one mill apiece. Further, in Birmingham’s 
big electrically-operated tube and rolling mills the output 
is so large that a big export trade is regularly done. Re- 
construction of a more far-reaching character than in any 
other Birmingham industry is now foreshadowed in the 
brass trades. Valuable advances in methods of output 
have marked the past four years, and it is felt that these 
must not be lost, but must be carried into the work of 
reviving the civil trade. The new conception of the in- 
dustry is almost that of a co-operative affair, its different 
parts or branches fulfilling their own individual function, 
but much more mutually supporting each other to attain 
a common prosperity. Chief among the lessons which 
have been learned from the war is the advantage of big- 
scale production, and specialisation on a few lines is in 
future to become the policy of the different individual 
works. Improved equipment, which consists of automatic 
and semi-automatic machine tools, has given a greatly 
increased productive capacity. Machine moulding has 
been developed during the war, but not, singularly, on 
so large a scale as in some other districts, owing, the em- 
ployers say, to the higher rates of pay demanded by 
Birmingham male and female operatives. Women labour 
has enormously increased. A Whitley Committee, if 
it be constituted, will form a connecting link bet ween the 
different brass-founding districts of the kingdom, and so 
tend to remove any existing inequalities and promote 
solidarity ; but there is a strong feeling among both masters 
and men, that in Birmingham, at any rate, it must not 
supersede any of the existing local organisations for the 
se‘tlement of wages and hours of labour. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


ALTHOUGH there has been some increase in the 
feeling of freedom in the markets, it is at present more 
feeling than anything else, and it does not yet lead to much 
expansion of business. There is now more doubt about 
the long continuance of high prices, and this doubt makes 
people nervous and unwilling to enter into any engage- 
ments. The belief in the urgent need for perfect freedom 
is, however, growing, and will necessarily have its effect 
sooner or later. Delay in the carrying out of the work now 
waiting to be done must be very dangerous, because in a 
very few months there will be swarms of workers requiring 
employment, and if the work is not ready for them we shall 
certainly have trouble. Adequate supplies of the raw 
materials of industry are already urgently needed, and it 
is clear that a policy which has as its object the disposal 
without loss of the Government accumulations of these 
materials is unwise. Business men throughout the country 
know of these accumulations, but they do not know what 
effect their disposal will have upon the markets, and this 
is just the knowledge which is needed to dispel appre- 
hension and enable buyers to act freely. 


Metals. 

At the end of last week some surprise was caused 
in Manchester metal circles by the announcement that 
the controlled price of standard copper was reduced by 
£10 per ton, viz., to £111 10s. per ton. It has been stated 
on many occasions that the prices would not be interfered 
with until the beginning of the New Year, and some people 
have been relying upon this belief. The trade as a whole, 
however, has been very conservative in its buying, and was 
wise enough not to respond to the invitation of the Ministry 
of Munitions to buy the Government copper and ingot 
brass at the old prices. A new list of these prices must 
of course be issued, and if the rates fixed are on the same 
principle it will probably attract no more business than 


the former list. What will happen, unless complete 
freedom is permitted, will be that American consumers 
will have a great advantage over British consumers, apart 
from the ordinary advantage of having the metal in their 
own country. Large British consumers will not buy 
freely in the copper market until they know what specu- 
lators are prepared to do, for the release of the speculator 
from official meddling may have a very powerful effect on 
the market. It appears that amongst American copper 
producers there is a scheme for controlling the export 
trade by the establishment of a selling agency which shall 
control competition amongst sellers. The object of this 
will probably be to enable American consumers to buy 
American copper much more cheaply than the foreigner, 
and the only way to combat this preference seems to be 
more energy in developing copper supplies within the 
British Empire. If our engineering trade is to work with 
dear copper as well as dear iron and steel it will have 
difficulty in holding its own in the markets of the world. 
There is an enormous trade waiting in what may be called 
locomotive copper alone, such as copper fire-boxes, copper 
tubes, rods, &c. There has been a good inquiry for 
spelter. The galvanising trade will be taking a heavy 
tonnage as soon as it can get a full supply of steel 
sheets. To show the contraction of this trade, owing 
to lack of material, it is only necessary to compare 
the 7870 tons of sheets exported this year with the 
762,244 tons exported in 1913. We do not often see 
a trade reduced to one per cent. of its former magnitude. 
The outlook for tin remains very uncertain. Some rela- 
tively cheap lots have been offered, and it is hoped that 
reliable statistics may soon be published. The Americans 
have adarge stock of dear tin, and it does not yet appear 
how they mean to proceed to get rid of it. The control is 
not yet taken off lead, but the Spanish market has been 
freed, and lead at £38 per ton f.o.b. is being offered. 


Serap. 

The position in the market for scrap iron and 
steel remains very unsatisfactory. There is perhaps a 
growing tendency to ignore the regulations, which have 
indeed never been accepted in the Lancashire trade ; but 
a good many firms engaged in the trade prefer to wait a 
little longer before absolutely flouting the authorities in 
this matter, and hence business is held up. What is more 
important, however, is the effect of the delay in abolishing 
these restrictions on the work of preparing new supplies of 
scrap. Those who have old plant and machinery to 
dispose of to dealers and merchants naturally do not like 
offers based on the official prices for scrap, simply because 
these prices are far below what would be the value in a free 
market. They are based on subsidised iron and steel, and 
are thus pounds per ton below the real values. Hence this 
important and preliminary part of the scrap trade is held 
up, and may cause scarcity during next year. 


Foundry Iron 


The demand for foundry iron here is very good, 
but the offerings are small. The price of No. 3 Derbyshire 
is unchanged at 98s. 8d. delivered here through a merchant, 
and there are a good many buyers for it. Cleveland pig 
iron is not offered to any extent, and it is not yet stated 
clearly that merchants can de2l with this iron without any 
of the war formalities which induced a good many of them 
to abandon the trade. The reports from the Cleveland 
district show that the make of foundry quality is not up to 
a normal average yet. It is said that Scotch foundry iron 
—of course at the subsidised price—is becoming rather 
more plentiful, but a great deal will be wanted here when 
the textile machinery trade gets fully to work again. 


The Housing Question. 


There are few problems of more urgent national 
importance at the present time than that of the provision 
of houses for the working classes. It has been estimated 
that at least half a million new houses are required, and 
this is considered to be a conservative estimate. With the 
cost of building material increased by at least 100 per cent., 
and that of labour in perhaps a greater ratio, the problem 
of building dwellings that can be let at rents in any way 
comparable to those already in force seems almost insuper- 
able. Cottages that formerly cost from £200 to £250 
cannot be wart on the present lines for even twice 
this amount. A debate on the subject which took place 
at the Engineers’ Club, Manchester, on Friday last: was of 
special interest, inasmuch as it enabled practical engineers 
to air their views on methods of building construction. 
Councillor Marr, who is a recognised authority on the 
subject of housing, opened the debate, and pointed out the 
various ways in which the dearth of cottages could be 
supplied, namely, first by private enterprise, secondly by 
means of public utility societies, thirdly by public funds, 
and finally by the local authorities. He considered that, 
from an industrial point of view, the local authorities were 
the best people to undertake the work, and any losses 
involved must be spread over the community. He said 
that the houses must be forthcoming, and public machinery 
must be utilised for the purpose, while making use of the 
private builder to carry out the work. In the subsequent 
discussion a point which was mentioned, and which seems 
worthy of special consideration, was the need for quantity 
production of houses or parts of houses in large works, and 
it was suggested that some of the large factories which have 
been erected for the production of war material might be 
given over to this purpose, and that metals might be 
requisitioned to replace many of the parts which had 
hitherto been constructed of other materials. The whole 
question requires solution on a broad, well thought out 
policy to economise material, minimise cost. Due con- 
sideration must be given to such matters as geographical 
conditions and means of transit, as well as the health and 
well-being of the working classes. 


Manchester Association of Engineers. 


A paper on “ Reinforced Concrete” was read 
before the Manchester Association of Engineers on Satur- 
day last, by Mr. B. Taylor, A.M.I. Mech. E. After dealing 
with the principle involved in the design of reinforced 
concrete structures, and results of tests on beams of this 
material, the author described, with the aid of lantern 
slides, a number of buildings and works in which ferro- 





concrete had been used. These included coke bunkers at 





Dalmarnock ; water tower, theatre gallery, pit head gear, 
pit props, pontoons, dock sheds on the Manchester Ship 

Canal, railway bridges, and retaining walls. The author 
said that practically all-the objections that had been raised 
to the use of ferro-concrete had now been removed, and it 
had now become recognised and accepted as a standard form 
of construction. The Government Departments had 
accepted it for important works and encouraged others to 
use it. It was owing to the coefficient of expansion of 
concrete and steel being practically the same, being for 
concrete .000006 and for steel .0000065, that the intro- 
duction of this material had been possible. The basis of 
the calculations were the relative moduli of elasticity. This 
had been agreed upon by experts from experiments to be 
in the proportion of 1 to 15 for mild steel and concrete of 
1-2-4 mix, with slight adjustments for special miaings of 
concrete, the stee) taking the higher figure. Having 
decided on this figure, the moment of resistance was com- 
puted on the accepted basis, the steel being so disposed as 
to take up all the tensile stresses and the concrete the 
compressive stresses. 

Barrow-tn-FurRNEsS, Thursday. 
Hematites. 


There has been no cessation in the activity in the 
hematite pig iron trade, and the thirty-one furnaces 
blowing for some time past are maintaining a good volume 
of output. The demand for iron on the part of users, 
locally and on home account generally, is brisk ; so full that 
there is not much prospect of metal being available for 
export purposes as yet. Many commercial users have big 
requirements that have long gone unsatisfied, and now they 
are to get theirturn. It is probable that in the New Year 
the make of the district will be increased to some extent. 
In the meantime makers without exception are paying 
great attention to their works and putting them in a 
position to meet any demands that may spring up. Prices 
are still maintained at the old rates of 127s. 6d. per ton for 
parcels of mixed numbers of Bessemer iron, and special 
brands are at 140s. per ton, both f.o.t. The price of export 
iron has been fixed at 177s. per ton f.o.b. 


Iron Ore. 


The demand for hematite iron ore is brisk, and 
likely to remain so, and there is now hope of increased 
activity at some of the mines, not only in the matter of 
increasing output, but in important extension work, so 
soon as the men come back from the Colours. Foreign 
ores are in brisk demand. 


Steel. 

There is a fair amount of activity in the steel 
trade. The change over is more effective in the steel depart - 
ments than in that of iron smelting, for the demand for 
certain sorts has eased off. The plate mills at Barrow are 
idle, but the rail mills will shortly be busily employed, the 
demand for rails being full. Prices are unchanged all 
round, with heavy rails at £10 17s. 6d. to £11 per ton, 
light rails £14 to £16, and heavy tram rails £14 to £15 per 
ton. Billets are at £10 7s. 6d. to £11 per ton, ship plates 
£11 10s., and boiler plates £12 10s. per ton. A large 
number of men have left the engineering and munition 
trades, but employment is still brisk and likely to remain 
so. Mercantile construction is to receive a great deal of 
attention at Barrow. 


Fuel. 

There is a brisk demand for steam coal, and the 
quotation of 32s. 6d. to 33s. 6d. per ton still holds, with 
house coal at 34s. to 42s. 4d. per ton delivered. Coke is 
in active demand, with East Coast sorts at 39s. to 41s. 9d. 
per ton, and Lancashire cokes at 37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Unemployed Munition Workers. 


Tre other day I had an interesting chat with 
the chief officia! at the Labour Exchange here. It appears 
that elaborate preparations were made for dealing with 
four times as many unemployed men and women as had, 
up to a week aco, registered for out of work benefit, and 
the fact that the numbers had kept at such e relatively 
low figure was a source of considerable satisfaction. It 
was, of course, realised that such a state of affairs was 
rather too good to last very long, and in consequence the 
Exchange is expecting a rather busy time over the Christ - 
mas, by which period very many additional munition 
departments and factories will have been compelled to 
close down temporarily. The workers chiefly affected 
are women, many of whom, however, will be returning 
to domestic duties in their own households, whilst others 
will resumeemployment in some of Sheffield’s lighter trades, 
such as file making and cutlery and silver manufacture. 
There have been, nevertbeless, a large number of cases to 
deal with for unemployment grants, and a fair proportion 
refer to men. Where they are skilled or semi-skilled 
fresh employment is not difficult to arrange for them, 
but the unskilled man does not fare quite so well. In 
addition to these ex-munitioners, there is a considerable 
number of discharged men—silver badge men—registering 
for employment, and perhaps it would not be out of place 
to pass on a hint given to me that employers might keep 
the claim of these men returned from the war a little 
more directly in their minds. I sometimes hear it said 
that for ordinary work the men are a little disappointing, 
but allowance must be made for the fact of their having 
been experiencing such an entirely different mode of 
life during their war service, and with help and forbearance 
they will doubtless soon get back into the old grooves. 
Regarding fresh employment for women, I learn that 
several firms that have been driving busy on munitions 
are formulating plans for re-engaging a proportion, at 
least, of their female labour staffs on general peace work. 


Out of Work Pay. 


It is not at all likely, however, that the closing 
down of so many departments will result in any real 
suffering over the Christmas and New Year, because 
fit men registering at the Exchange for work now receive 
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29s. a week whilst waiting ; women, 25s.; boys, 14s. 6d.; 
and girls, 12s. Silver badge men registering receive 
relief to the same extent as civilians, plus any pension 
they may be drawing, and I was interested to learn, in 
that respect, that the Exchange authorities consider a 
one-armed man, otherwise physically sound, is entitled 
to the full payment of 29s. as given to an ordinarily “‘fit ” 
man. Moreover, the ex-soldier is entitled to the relief 
for six months, against thirteen weeks for the civilian. 
Then it may not be generally understood that if a man and 
his wife have each become unemployed and both seek 
fresh work, during the waiting period they are both 
entitled to out of work pay at the full rates allowed, and if 
they have children under fifteen years of age, the allowance 
for the eldest one is 6s. per week and for the others 3s. 
a week each. Thus a man and wife, if placed in such a 
position, having say, two children, would be entitled to 
three guineas a week out of work relief for thirteen weeks. 


Trade with France. 


Several interesting trade matters are under dis 
cussion here just now. One of special importance relates 
to the export of steel to France. It has, of course, for 
jong been realised that the extent to which the Allies like 
France and Italy have had to supply themselves during 
the difficult days of the war with much of the steel for 
which in normal times, they would have come to us would 
probably re-act upon British interests with the return of 
peace, and so it seems falling out. The manufacture 
of crucible steel has so developed in France that users 
there of high-speed material may no Icnger import the 
steel at will. They must, instead, report the requirements 
to an official centre, through which consumers will be 
supplied from home sources, and only when these are 
found to be insufficient will import licences be granted. 
It seems probable that for the present France may actually 
be able to supply herself with this quality of steel— 
though for some other kinds she is stated to be a heavy 
buyer in United States ma:kets—and that being so 
Sheffield stands to lose something. Moreover, many ot 
them hold stocks there and have orders in course of {ulfil- 
ment. Under tle ci cumstances representatives of leading 
Sheffield firms have taken the matier up with high 
quarters, with the result that such modificaticns have been 
made that running ccntracts will not be disturbed and 
stocks in France may be disposed of in the ordinary way. 


A Surprise for Steel Exporters. 


A good deal of feeling has been expressed in steel 
circles about a clause t at has suddenly appeared on the 
licences to export Siemens and Bessemer steel. It runs 
as follows: ‘‘ By arr ngement with the Ministry of Muni- 
tions shipment will not be allowed on this licence unless 
payment is made by the exporter to the Customs authori- 
ties at the port of shipment of an amount calculated at 
the rate of £5 per ton of the net we ght of the goods pre- 
sented for export, less the actual charges incurred in 
putting the costs f.o.b. The declaration of the f.o.b. 
charges is to be made to the Customs authorities at the 
port of shipment.” The clause obviously bears relation 
to the subsidies: on iron and steel which the Government 
is now anxious to remove, though the operation is not 
apparently a very easy one; but what manufacturers 
complain of is the fact that no warning of the insertion 
of the clause was given. In one instance, of which I 
have personal knowledge, the new regulaticn has keen 
made to apply to a very old contract, under which the 
goods now penalised would have been delivered overseas 
long ago had tke necessary permit been forthcoming. 
The £5 per ton will be a direct charge upon the firm, wl i.h 
obviously cannot recover it from the custcmer. It is 
contended that due notice of intention should have been 
given so that manutacturers might bave arranged tl eir 
business accordingly. I believe a very strong protest is 
being made to the Government departments concerned. 
Another matter about which firms Lere are feeling rather 
sore is the valuation of stocks for taxation purposes. 
In the interests of the excess profits duty manufecturers 
have been forced to price their stocks at cost, or market 
value. The result is that few of them can afford, in view oi 
the inflated costs prevailing to-day, to manufacture for 
stock. The position thus created may have a very de- 
trimental effect upon the emplcyment of labour. What 
is felt is that the Government should have left that matter 
to be worked out by manufacturers themselves. 


Mr. Doualas Vickers. 


The head of the great Vickers concern has been 
returned unc ppcsed for one of the Sheffield parliamentary 
divisions, and it was as a Member of Parliament that 
Mr. Douglas Vickers was honoured by the company’s 
employees at Sheffield a few days ago. It seems that the 
men at the River Don works, upon Mr. Douglas Vickers 
succeeding his father as chairman of the business, desired 
to express their esteem for him in some way and decided 
to do so by raising a sum of £1200, £1000 of which wer« 
permanently to endow a bed in tke Rcyal Infirmery, 
to be known as tke “D uglas Vickers Bed,” and £200 
to the Sheffield Rcyal Hospital on terms to be agreed 
upon. At tle formal presentation—a function which was 
@ great success—Mr. Vickers was referred to by Mr. 
William Clark, one of the directors, as an engineer of great 
ability, ana one who sympathised with them in all their 
difficulties. Mr. Heckley, the secretary, who has been 
with the ccmpany for 50 years, said that only once during 
that pericd had there been a dispute with the workers. 
On the Sheffield staff there were forty-four men with over 
twenty-one years’ service, thirteen with over thirty 
years, and eight with over forty years, whilst in the works 
450 men had twenty years’ service behind them, and 
126 had more than that. period. 


Round the Works. 


A short time ego I mentioned that arrangements 
had been made between the Sl effield Gas Company and 
the Tinsley Park Colliery C mpany for a supply of the 
latter’s coke oven gas to be turned into tle former’s 
mains. Ttat has now actually been done and a consider- 


able quantit y—it is said to ke a million cubic feet a day— 
of coke oven gas,which in recent times was all being wasted, 
though not latterly, is being conveyed to the Gas Com- 
pany’s works at Grimesthorpe. 


The quality is said to 





be, so far, quite satisfactory. This, I believe, is only the 
third instance in the country of the utilisation, in the 
manner explained, of coke oven gas. Developments 
may follow. The well-known 'ocaJ firm of Arthur Balfour 
and Co., of the Dannemora Sieelworks, has made an in- 
teresting develipment I notice. The firm’s private 
interests in Canada and South Africa have been converted 
into limited liability ccmpanies, on the directorates of 
which one or two cf the higher members of the staff have 
been given seats. From what I learn tke cancellations 
of orders during the past week showed a very appreciable 
increase in those of the previous week. In tlhe cpinion 
of some the position for trade is less favourable generally, 
and unless the Government can come forward with sub- 
stantial reconstruction orders, the next three months 
are likely to be rather thin in some directions, though in 
others, it is reported, new general business is coming in 
very well. Most of the cancellations re’er to material 
ordered directly or indirectly for war wcrk, and in the 
nature of things there is no remedy for the firms involved. 
Many of the orders were being executed for Allies. 


Iron, Steel, and Coal. 


There seems no immediate Jikelihood of the con- 
fusion and uncertainty in tke iron and steel markets 
giving place to more stakle ideas, and the new year will 
prcbab'y be well advanced before anything like a settled 
feeling re-urns. The trouble appears to hinge upon how 
best to eliminate the subsidy question, and at the same 
time prevent any sensational advance in prices. As it 
is, business, beyond tle satisfying of bare requirements, 
seems impossib!e, though the demand will, in any event, 
be a diminishing one until after the holidays, wien tke 
situation may be a little clearer. It cannot be said that 
fuel supplies show any great improvement yet. The 
prohib‘tion of exports from South and West Yorkshire 
tor a month should have a god effect up \n inland supplies, 
though there are the hclidays at tle pits to remember. 
Slacks have been a trifle easier, the Lancashire cotton 
districts not requiring quite so much throvgh the labour 
troubles there—now happily se:tled. House coals are 
scarce. Blast-furnace c ke is steady. All prices are 
neminal. Best South Yorkshire steam hards quote 
23s. to 23s. 6d.; best Derbyshire, 22s. 6d. to 23s. ; 
seconds, 21s. 6d. to 223.; ec bbies ditto ; nuts, 21s. to 22:.: 
wast ed smalls, 18s. 6d. to 193. ; best hard slacks, 18s. 3d. 
to 18s, 9d.; seconds, 17s. 9d. to 18s. 3d.; soft nutty, 
17s. 6d. to 18s. ; peas, 16s. to 16s. 6d. ; and small slacks, 
13s. to 14s. In house sorts branch quotes 27s. to 27s. 6d. 
and best Silkstone, 23s. 6d. to 24s., all per ton at pits. 








NORTH OF ENGLAND. 
(From our uwn Correspondent, ) 
A Time of Transition. 


ALTHOUGH some time must yet elapse before 
thee is a re:urn to anything like pre-war conditions, the 
results alreidy obtained in this direction are ve‘y en- 
couraging and inspire confidence in the future. Tne‘e is, 
of course, a great deal of dislocation in evidence in a 
number of departments, principally those which have been 
apply-ng their energies to the production of shells, bombs, 
and similar war requirements, and as a result a lot of 
labour, chiefly female, has had to be dispensed with. No 
effort, however, is beng spared in pushing forward the 
work of transformation, and the progress already made in 
scme departments shows that the changes have been 
carefully and well thought out before ther application 
became necessary. Trade prospects all round are very 
promising, and when the transition is comple’ ed a period 
of exceptional activity and prosperity is certain to follow. 


Cleveland Iron Trade. 


Another step has been taken in the direction of 
the relaxation of official control of the Cleveland iron 
trade. It is announced that priority certificates will no 
longer be required, and the allocation system, having 
already been abandoned, the principal remaining restric- 
tion in the home trade relates to the sale certificates, by 
which the selling price of pig iron is officially regulated. 
The trading conditions, however, continue very difficult. 
Notwithstanding the more limited shipments to the Allies, 
and the continued refusal to grant licences for the export 
of Cleveland iron to neutrals, the quantity of foundry iron 
available for the home trade continues to be quite inade- 
quate, and makers absolutely decline to consider fresh 
business at present. The fact is that many of the furnaces 
urgently need repairs, which have been deferred owing 
to the urgency of the demand for iron ; but it is improbable 
that the quality of the output of many of the furnace 
will show any substantial improvement until necessary 
repairs, and in some cases re-lining, have been carried out. 
Meanwhile the current make consists to a very large 
extent of forge qualities, and whe-ever possible consume”: 
are having to mix these with foundry iron, in order to eke 
out supplies. Of No. 1 quality there is now scarcely any 
produced. The difficulties of the situation are accentuate: 
by the shortage of trucks, and here again there seems to 
be no immediate prospect of any improvement. Certainly 
if thee wee better facilities for transport a good de> 
more iron could be got away, for some of the makers have 
fair accumulations at the works, which, however, under 
present conditions they are unable to put on rail. The 
export trade is exceptionally quiet. The great bulk o} 
the iron shipped is going to France, but even to the French 
ports exports are now on a reduced scale, and the Decembe: 
total promises to be the most meagre of the whole year. 
Thee has been no further intimation of any variation in 
the home prices, but it is believed that there may be a 
readjustment early in the New Year. Meanwhile the 
prices remain at 99s. for No: 1 and 95s. for No. 3 Cleveland 
g.m.b., No. 4 foundry and No. 4 forge. For export No. 3 
is now quoted at 145s., and Cleveland basic iron at 150s. 


Hematite Pig Iron. 


The supply of East Coast hematite, though not 
abundant, is more satisfactory than that of Cleveland 
foundry iron. Little is being shipped abroad, but all 
essential home needs are being met, and, subject to the 





difficulties of transport, all the works are receiving fairly 
regular supplies. The home price of mixed numbers is - 
122s. 6d., and the export figure 172s. 6d., a drawback 
being payable by the makers to the Government on all 
export on account of subsidies. 


Iron-making Materiais. 


Ccke is far from plentiful, even at the blast- 
furnaces, but in v:ew of the general shortage of fuel, supplies 
are beng fairly well maintained at the ironworks, and 
theve is no se"ious ground for complaint. The fixed price is 
still 353. 6d. per ton for good medium furnace ccke delive ed 
at the works, and to this the subsidy is added by the 
Government. In the fore’gn ore trade business shows 
signs of expansion, a more active inquiry be.ng reported, 
but few new contracts have been arranged, notwithstand- 
ing the fact that business will be fixed at current prices 
until the end of the March quarter. 


Manufactured Iron and Steel. 


With the approach of the festive season the 
activity at all the manufactured iron and stee! works has 
become more marked. The cancellation of large war 
contracts has inevitably caused a great amount of disloca- 
tion pending the transition to peace conditions in the 
works. The whole position and outlook, however, are 
such as to inspire confidence. The works are very busy 
on shipyard contracts, and further heavy commitments 
are promised early in tte New Year. The constructional 
departments, too, are now actively ergaged cn a mass of 
orders which have for very long lad to be suspended, 
while everywl ere there is a big volume of new inquiries. 
The future of the new steel wcrks at Warrenby of D.rman, 
Long and Co. was alluded to by Sir A. J. Dorman at the 
annual meeting of the shareholders this week. So far as 
their present aim was concerned, he said, it went no 
further than the production of steel plates for shipbuilding, 
constructional, and other purp se3, and they believed that 
the agencies they had established throvghout the world 
for the sale of tl eir pre:ent products wculd enab!e them 
to find a ready market for tieir contemplated output of 
plates. But the directors thought it prudent to continue 
the policy they had followed in the past of carrying the 
output a step turtker than the production of plates by the 
production of constructional work sl eets and wire. It was 
their intention to maintain that policy, and they hoped 
before long to lay be‘ore the shareholders some mure 
spe-ific intormation. In the finisked iron trade, too, the 
view is unanimous that the outlook is very bright. New 
business is offering in considerable volume, and producers 
have no difficulty in finding new outlets for any production 
not now needed by the Government. The principal 
prices at present governing the trade are as follows :— 
Steel ship, bridge and tank plates, home, £11 10s.; export, 
£16 10s.; ditto, thin, home, £14 10s.; exp rt, £19 10s.; 
steel boiler plates, home, £12 10s.; export, £17 10s.; steel 
clequer plates, home, £13 ; export, £18 ; angles and otl er 
sectional material, home, £11 23. 6d.; exp rt, £16 2s. 6d.; 
small angles, tees, and flats, home, £14 to £16; expcrt, 
£20 ; steel joists, home, £11 2s. 6d.; export, £16 23. 6d.; 
round, squares and hexagons, home, £12 10:. to £13 10s.; 
export, £17 10s.; ditto, small, home, £15 to £15 10s.; 
export, £20; rails (60lb.), home, £10 17s. 6d.; export, 
£15 10s.; rails (50 lb.), home, £11 ; export, £15 12s. 6d.; 
billets and blooms, home, £10 7s. 6d. to £11; export, 
£13 10s. to £15 ; iron bars, home, £14 15s.; export, £20. 


" ‘The Coal Trade. 


A somewhat drastic and quite unexpected order, 
prohibiting exports to neutral countries, has been issued 
this week by tke Coal Controller. The order chiefly 
affects Holland, Denmark and Sweden, who are the chief 
customers for Northumberland and Durham coals. It is 
understood that Norway will remain outside the embargo 
in reccgnition, presumably, of the services which that 
country has rendered us during the war. For all practical 
purposes it may be said that neutral business has now 
been cut off, the Coal Controller taking the view that the 
satisfaction of the Allied and home requirements is much 
more important, and that until thece are satisfied no coal 
should be allowed to go abrcad. This will hit our neutral 
friends very hard, while the exporting firms will suffer 
great hardship in having their business torcibly suspended. 
The edict rcbs the market of much of its interest by 
reducing transactions merely to a matter of the allocation 
of fuel at fixed prices. The order, however, is expected to 
be of short duration. With the release of more miners 
from the Army, and they are now returning in much 
larger numbers, it is generally expected that the output 
of coal will be considerably increased early in the New Year. 
In the meantime the Coal Controller continues to direct 
the bulk of the production to meet home needs, and so 
eareful are the operations that gas companies holding a 
few days’ stocks have to divert any additional supplies to 
other less fortunate works. The poor railway. wagon 
supply is still a severe drawback, while coasting tonnage 
is lying in abundance waiting prospects of emplcyment. 
For home and Allied consumption there is a brisk demand 
for coke, especially gas-house makes, and although stocks 
are considerable, the difficulty of loading is hard to over- 
come. Sellers accordingly hold firmly to a minimum of 
55s. Stocks of foundry and similar qualities are increas- 
ing. Some requirements are fairly Leavy, and tkere is a 
good neutral demand at 65s., but the Licence Ccmmittee 
dces not encourage this trade and generally refuses to 
grant licences. Tre maximum quotations for the Allies 
are as follows :—Best Blyth steams, 37s.; Tyne primes, 
36s. 6d.; Tyne prime smalls, 27s. 6d.; second steams, 
32s. 6d. to 34s.; North Northumberland smalls, 25s. to 
27s. 6a.; Blyth smalls, 27s.; smithie:, 31s. to 32s. 6d.; peas 
and nuts, 3ls. to 32:.; best gas, 32s.; se ond gas, 30s. 6d.; 
coking coals, 3ls. 6d.; coking smalls, 30s. 6d.; household 
coals, 353. to 37s.; foundry-coke, 50s.; gashouse coke, 40s. ; 
best bunker coals, 343. to 34s. 6d.: ordinary qualities, 33s. 
to 33s. 6d.; specials, 393. Principal quo ations for the 
home trade are as follows :—Northumberlands: Best 
Blyth steams, 33s. 6d. to 35s. 6d.; second Bly h steams, 
29s. 6d. to 32s. 6d.; Tyne prime steams, 33s. 6d. to 35s.; 
unscreened for bunkers, 273. 6d. to 293.; household coals, 
26s. 6d. to 27s. 6d.; best Blyth smalls, 25s. 6d.; smithies, 
3ls. 6d. to 36s. 6d.; North Northumberland smalls, 
25s. 6d.; peas and nuts, 35s, to 37s. 6d. Durhams ; 
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Steam (locomotive}, 33s. to 35s.; special Wear gas, 31s. 6d. 
to 33s.; best gas, 29s. to 3ls. 6d.; second gas, 27s. 6d. to 
30s. 6d.; ordinary bunkers, 30s.; best bunkers, 31s. 6d.; 
superior qualities, 34s.; smithies, 3ls.; peas and nuts, 31s.; 
coking coals, 29s. to 30s, 








SCOTLAND 
(From our own Correspondent.) 


Wages Dispute. 


As a result of a dispute in connection with a 
wages claim which has arisen between a section of the 
workers at Glasgow Harbour, nearly all the dock labourers 
and certain others have gone on strike. The workmen 
at first involved included cranemen, capstanmen, firemen, 
watermen and other grades, all directly employed by the 
Clyde Trustees. When their claim for an increase was 
refused. the matter was taken up by the Scottish Union 
of Dock Labourers, and the Glasgow branch has declared 
a strike of all dock labourers at the harbour to the number 
of between 5000 and 6000. 


Demobilisation of Workers. 


The Scottish Coal Trade Conciliation Board, 
with Sir Adam Nimmo, K.B.E., in the .chair, and Mr. 
Robert Smillie in the vice-chair, held a meeting in Glasgow 
this week, to consider the question of the demobilisation 
of miners. Arrangements were made for the setting up of 
committees in the various districts, and of a central com- 
mittee representative of all the districts, to deal specially 
with the cases of disabled soldiers and sailors who might 
be unfit to follow their former employment. An interest- 
img experiment is proposed by Messrs. P. and W. Anderson, 
building contractors, Glasgow, by way of settling soldiers 
on theiand. The firm has bought a large farm at Harrold 
(Bedfordshire), and it is proposed to settle families from 
arhong the firm’s employees, preference being given to 
men from the Army. Cottages are to be provided, wages 
paid, ana profits shared annually. 


Pig Iron. 


There is little change in the Scotch pig iron trade. 
Home orders provide ample employment for the furnaces. 
The all-round inquiry is expanding, but though a good 
business with Colonials and neutrals is possible, makers 
are not inclined to negotiate apart from small transactions. 
Consequently exports are moving slowly. 


Finished Iron and Steel. 


Nothing of outstanding importance has occurred 
during the past week. Some producers bave still a number 
of Government orders to fulfil, and there are plenty of 
general orders on the books. With regard to new business, 
however, there is a certain amount of uncertainty and 
hesitancy, and few transactions are being completed, 
especially for periods well ahead. There seems to be a 
general feeling that the question of prices must soon be 
tackled again,-and that easier values will be established 
all round. Particularly is this the case in respect to 
export bar iron. It is apparently recognised that the 
recently fixed price of £20 per ton is an impossible one, 
and business has fallen entirely flat. Business at the steel 
works continues brisk. Plates and sectional bars for 
shipbuilding purposes are in keen demand, while there is 
no lack of ordinary mercantile specifications. Export 
is quiet. There is plenty of business in steel sheets. 
Malleable iron makers have plenty of home orders to 
take the place of war work, and establishments are all 
busy. The position with regard to carrying tonnage 
is improving. 


Coal. 

The output of coal shows little expansion so far, 
and deliveries are largely confined to industrial, gas gnd 
household requirements. Export is still under stfict 
supervision, and cargoes are largely restricted to small 
cargoes to Irish ports, with bunkering also considerably 
reduced. There are plenty of export inquiries, and the 
number of steamers available is larger, but until outputs 
are considerably improved, no expansion in shipment 
can be expected. The aggregate shipments for the past 
week amounted to 95,989 tons compared with 117,848 
in the preceding week, and 139,088 tons in the same week 
last year. Ell coal is quoted, f.o.b. at Glasgow, 32s. 6d. 
to 35s. ; splint, 35s. to 37s.; navigations, 37s. ; steams, 
34s. 6d.; treble nuts, 30s. ; doubles, 29s. ; singles, 28s. ; 
first-class screened navigations, at Methil or Burntisland, 
36s. to 38s. ; first-class steams, 35s.; third-class steams, 
31s. ; best steams, at Leith, 33s. 6d. ; secondary qualities, 
32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Epidemie of Disputes. 


THE South Wales coalfield appears to be suffering 
from an epidemic of disputes. Trouble is cropping up at 
individual undertakings in the various districts accom- 
panied by short stoppages of work which react very 
unfavourably upon production. The dispute at the 
Bedwas colliery is still unsettled, and at the moment is the 
most serious question of all. The men at that colliery, 
numbering about 1400, have been idle now for six weeks. 
The attitude they have adopted is unreasonable in the 
extreme. Mr. W. Brace has been in Cardiff conducting a full 
inquiry into the dispute on behalf of the Coal Controller, and 
it is understood certain proposals were framed which it was 
hoped would expedite agreement ; but since that inquiry 
it is reported that the Bedwas workmen are resolved to 
stand by their original demand for the dismissal of the 
whole of the foremen and overmen, although the Federa- 
tion Executive came to the conclusion recently that only in 
the case of two foremen had charges been substantiated. 
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Meanwhile very acute distress is reported in the Bedwas 
district. It is significant of the trend of affairs that no 
sooner have the miners secured one concession than they 
immediately make fresh demands. The eight and a-half 
hours’ day for all surface workmen having been agreed to, 
the miners are now beginning to press for the adoption of 
the six-hour shift. In two districts this week resolutions 
have been adopted. In one case the Executive Council of 
the South Wales Miners’ Federation is called upon to take 
the necessary steps to bring about the adoption of a six- 
hour shift, and in the other case the Miners’ Federation of 
Great Britain is urged to call a conference with a view to 
get this concession for all colliery workers at the earliest 
possible moment. It is contended that difficulties have 
already arisen in some collieries in connection with the 


finding of work for men returning from the Army. 


Italian Government Action. 


Coal exporters and colliery companies which 
directly export coals are genuinely alarmed by the action 
of the Italian Government, which has taken steps to create 
a State monopoly in the importation of coals. ‘The subject 
was discussed at a meeting of the Cardiff Chamber of 
Commerce on Tuesday, when the president—Mr. T. J. 
Callaghan—stated that he had that day received a letter 
informing him that the decree by the Italian Government 
had been confirmed. Although arrangements were made 
with the Italian Government for the supply of coal when 
the war was in progress, the terms of that arrangement 
were not carried out, and the view of the committee 
responsible for the working of the scheme was that now 
that hostilities had ceased their rights should be insisted 
upon. The opinion of the president is supported by all 
engaged in the coal export trade, that in view of the Italian 
Government’s action, which threatens the elimination of 
the exportér, pressure should be brought to bear on the 
British Government to refuse to allow the Italian States 
Railway Department in this country to exclude them as 
exporters from the tre«le in the coal with Italy. 


Concession to No: wegian Shipowners. 


Last week-end colliery owners received notifica- 
tion from the Mines Department of the Board of Trade 
of a revision in Coal Controller’s directions as to the sale 
of coals, dated October 26th last, the effect of which is 
that coals supplied for the bunkering of Norwegian ships 
at ports in the United Kingdom is subject to the same 
conditions as to prices, as are applicable to coal supplied 
for bunkering British vessels. No definite date as to when 
this alteration was to take effect was given in the circular, 
but it is presumed that its operation dates from the time 
of the communication, viz., 12th inst. No reason is given 
why Norwegian shipowners are singled out for this special 
treatment as compared with other neutrals, and the only 
assumption is that the record of the Norwegian owners in 
the matter of past service warrants it, or it is an indication 
of service to be rendered. The order confers very con- 
siderable benefit upon Norwegian owners, whose vessels, 
comparatively speaking, may not be very numerous. In 
the Controller’s revised directions, dated October 26th 
last, two schedules of prices chargeable for coals were set 
forth, one being for Allied countries, and the other for 
neutrals. The prices for coals in South Wales were fixed 
charges for the Allies, and ranged from 7s. to 10s. per ton 
below the minimum prices for neutrals, while as regards 
the Tyne the prices there for coals for neutrals are no less 
than 28s. 6d. to 33s. per ton above the Allied figures. From 
this it will be seen that the concession to the Norwegian 
owners is very considerable. This change also means that 
colliery companies will not be able to secure the commission 
at a rate of not less than 5 per cent. on the f.o.b. price, 
which applies in the case of neutrals. 


Admiralty Coke Prices. 


Recently the Monmouthshire and South Wales 
Coke Oven and By-Products Association made application 
to the Admiralty that there should be an increase in the 
price of coke sold by it, and according to a circular from the 
secretary of this association it is now agreed that coke 
owners shall receive the same price for coke exported as 
for coke delivered inland. There is, however, this 
difference, that while the Admiralty is prepared to pay an 
extra 5s. per ton on all coke exported for French or 
Italian Government account, it declines to concede any 
increase in price for direct Admiralty supplies. The 
association bas accepted this arrangement, which, however, 
does not appear to meet with the approval of all coke 
owners, and the Admiralty has been informed that the 
coke owners expect the advance to come into operation as 
from July Ist last. It will be recalled that coke owners 
some time ago received a subsidy of 5s. per ton upon all 
coke delivered inland, including supplies for the Admiralty, 
and this subsidy brought the Admiralty price up to 48s. 
per ton at pit. The arrangement now come to by the 
association with the Admiralty places the price for supplies 
taken by the Admiralty for French and Italian Govern- 
ment account on the same basis as Admiralty inland 
deliveries, viz., 48s. at pit, but the Admiralty will not 
apparently pay more than the old price of 43s. per ton at 
pits for the supplies shipped direct for the Admiralty’s use. 


New Water Main. 


Mr. C. H. Priestley, waterworks engineer, pre- 
sented a report to the Cardifi Waterworks Committee on 
Monday, respecting the type of pipes to be used in the new 
main from Taff Fawr to Cardiff, having regard to the 
liability to subsidence in certain places along the route. 
Mr. Priestley’s view was that though reinforced concrete 
pipes appeared to have much to be said in their favour 
owing to their being able to stand big stresses, they had 
not yet been used to any great extent in this country, and 
he felt that further inquiries should be made from 
engineers in Belgium and France who had had practical 
experience of them. The total cost for steel reinforced 
concrete pipes over the 30 miles, and the cost of laying 
would be £309,089, while the cost of cast iron pipes would 
be from £230,000 to £253,000. The chairman of the 
committee—Alderman C. H. Bird—and the waterworks 
engineer, were authorised to visit such places as they 
deemed advisable to make further inquiries, 
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Current Business. 


Operations on the coal market have been on 
quite an insignificant scale during the past week, as supplies 
of all descriptions have been very short. Work in the 
coalfield on Saturday—election day—was very irregular. 
In some districts where contests took place there was no 
work at all, and this fact, together with stoppages at 
collieries which have occurred from other causes, has, 
without doubt, affected the supply of coal available this 
week to the extent of several hundred thousand tons. 
The tonnage position is as strong as ever, but seeing that 
the authorities have not had sufficient coal to meet their 
requirements, it will be seen that there has been practically 
none for ordinary trading account. Colliery salesmen are 
booked up for this year. The tippers and coal trimmers in 
this district have decided immediately to re-establish pre. 
war conditions, thus abolishing Saturday afternoon and 
Sunday work. Next week the miners take two days 
holiday, viz., 25th and 26th. Loading operations will in 
future cease at one o’clock on Saturdays. ‘The demand 
for coal for home consumption is as pressing as the needs 
for shipment. Few collieries are expected to carry out 
this month’s deliveries by the 21st instant. The majority 
of the collieries are sadly in arrear with supplies, and even 
if the coals were forthcoming there is no time for merchant 
to distribute the supplies. The time has been altogether 
too short. Coke is also very scarce, very little being 
available for shipment, while patent fuel makers are very 
heavily stemmed. Pitwood arrivals have recently not 
been so satisfactory, and there is a good inquiry from the 
collieries for supplies. 

LATER. 


The coal trade position shows no change, and in view of 
the short working next week it is fully expected that the 
pressure for supplies will be heavier after the vacation than 
has been experienced so far. All grades of coal are strongly 
in demand, only odd parcels being available, as collieries 
are so fully stemmed. Pitwood is in short supply, and 
there is a good demand for this commodity. There is 
plenty of wood in France to be brought over, but wagon 
difficulties have hampered supplies being moved to the 
loading ports. The Conciliation Board on Tuesday dis- 
cussed arrangements for the introduction of curtailed 
hours for surfacemen, which come into force as from the 
first making-up day in January The owners submitted 
proposals and the workmen’s representatives counter- 
proposals, but no agreement was arrived at, and further 
consideration of the subject was adjourned until to-day— 
Friday. 


Schedule Prices (Fixed for Allies). 


Steam coal: Smokeless best, 40s.; smokeless 
seconds, 38s. 6d.; seconds, 37s. 9d.; ordinaries, 37s.; best 
drys, 37s.; ordinary drys, 35s. 6d.; steam smalls, 25s. to 
28s. 6d.;: washed smalls, 29s. 6d.; best Monmouthshire 
Black Vein large, 37s.; ordinary Western Valleys, 36s.; 
best Eastern Valleys, 36s.; seconds, Eastern Valleys, 35s. 
Bituminous coal: Best households, 40s.; good house- 
holds, 37s. 9d.; No. 3 Rhondda large, 37s. 9d.; smalls, 33s.; 
No. 2 Rhondda large, 34s.; through, 29s. and 30s. 6d.; 
smalls, 24s. and 26s.; best washed nuts, 37s.; seconds, 
35s. 6d.; best washed peas, 34s. 6d.; seconds, 33s. 6d.; 
patent fuel, 37s. 6d. (6d. extra France and Italy); coke, 
54s. 6d.; pitwood, ex ship, 65s. Neutral prices (minima) : 
Best smokeless large, 50s.; best seconds, 47s. 6d.; seconds, 
46s.; ordinary large steams, 45s.; best drys, 45s.; ordinary 
drys, 42s. 6d ; best house coal (export), 50s.; good qualities, 
46s.; No. 3 Rhondda large, 46s.; No. 3 smalls, 38s.; No. 2 
Rhondda large, 41s.; No. 2 through, 35s. 6d.; No. 2 through 
seconds, 33s.; patent fuel, 45s.; and coke, 70s. 


Newport. 


The docks have been well off for tonnage, but 
coals have been far from adequate. The bookings, how- 
ever, are so heavy that colliery salesman have practically 
no free coal to offer for sale. Schedule prices (fixed for 
Allies) :—Best Monmouthshire Black Vein large, 37s. ; 
Western Valleys, 36s.; best Eastern Valleys, 36s.; other 
sorts, 35s.; steam smalls, 25s. to 27s. Bituminous coal : 
Best house, 40s.; seconds, 37s. 9d.; patent fuel, 37s.; pit- 
wood, ex ship, 65s. Neutral prices (minima): Best New- 
port Black Vein, 45s.; Western Valleys, 43s. 6d.; best 
Eastern Valleys, 43s. 6d.; Eastern Valleys, other sorts, 
42s.; best house coals, 50s.; seconds, 46s.; patent fuel, 45s.; 
and coke 70s. 


Swansea. 


Business has been rather restricted owing to the 
collieries being so heavily booked up The tone rules 
firm, there being an active inquiry for anthracite descrip- 
tions, while steam coals are in a similar position Schedule 
prices (fixed for Allies) :—Anthracite : Best breaking large, 
37s.; second breaking large, 36s.; third breaking large, 
34s. 6d.; Red Vein large, 34s. 6d.; machine made cobbles, 
46s. to 49s. 6d.; French nuts, 46s. to 49s. 6d.; stove nuts, 
46s. to 49s. 6d.; beans, 40s. to 42s.; machine made large 
peas, 27s.; rubbly culm, 18s. and 20s.; duff, 13s. 6d. and 
15s. 6d. Steam coal: Best large, 37s.; seconds, 34s.; 
bunkers, 29s. and 30s. 6d.; smalls, 24s. and 26s. Bitu- 
minous coal: Through and through, 34s.; smalls, 31s.; 
patent fuel, 37s. Neutral prices quoted :—Best large 
anthracite, 52s.; seconds, 50s. 6d.; thirds, 48s.; Red Vein, 
45s.; machine made cobbles, French nuts, and stove nuts, 
61s. to 67s.; machine made beans, 54s. to 57s.; machine 
made peas, 45s.; rubbly culm, 26s.; breaker duff, 16s.; best 
large steams, 45s.; second quality, 4ls.; best through, 
35s. 6d.; seconds through, 33s.; bituminous through, 41s.; 
smalls, 32s.; and patent fuel, 45s. 


Tin-plates. 


There is no change in the tin-plate trade, which 
rules very firm. Uncertainty regarding the future prices 
of materials induces makers to adopt a cautious attitude 
concerning fresh orders, and consequently new business 
is rather quiet. Makers, however, are well booked up 
Tin-plates are about 32s. 6d. per box of LC. 14 x 20 « 112 
sheets, net f,o.r, makers’ works, 
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PRACTICAL NOTES ON THE REPAIR OF 
LOCOMOTIVE BOILERS. 
By E. W. FELL. 


I.—INSPECTION. 


THE question of periodical and efficient inspection of 
steam boilers by competent persons is one that has become 
increasingly important, proof of this statement being 
found in the fact that during the last thirty-five years 
several Acts of Parliament have been placed on the statute 
book which have for their object, either partially or 
wholly, to safeguard the public against the disastrous 
effects of boiler explosions. 

Judging from the number and character of these Acts, 
one would conclude that our legislators have, to a certain 
extent, realised the importance of the proper maintenance 
and working, &c., of steam boilers; such is not the case, 
however, with the public in general, and, what is more 
unfortunate, with many individuals who have one or more 
boilers under their control. 

Since the passing of the Boiler Explosion Acts of 1882 
and 1890 down to 1910 and 1911, there have been 2074 
explosions in the United Kingdom, resulting in 759 deaths, 
and injuries to 1686 other persons, whilst in 1910 and 
1911, 100 explosions occurred, resulting in the death of 13 
persons, and injuries to 61 others. In the United States 
the figures are still more striking, 533 explosions occurring 
in the year 1910, resulting in the death of 280 persons, 
and 506 injured. It is obvious, then, that wherever a 
steam boiler is at work, that boiler is not only a constant 
source of danger to the surrounding property, but also 
& positive menace to the lives of those in the immediate 
neighbourhood, unless it is properly maintained and worked 
in a safe condition. 

Whilst the work of boiler inspecting is rather of a 
practical than a theoretical character, all other things 
being equal, that man will make the best inspector who adds 
to his practical training a sound theoretical knowledge of 
the subject, and with this fact in mind it will not be out 
of place to enumerate a few fundamental principles of 
the work of boiler inspecting. 

(1) Scrupulous care should be taken to examine every 
part of the boiler internally and externally. 

(2) If any part of the boiler is inaccessible for examina- 
tion, state this fact clearly on the report. 

(3) Keep a careful watch for any signs of corrosion, 
grooving, or cracking, &c. 

(4) Study thoroughly your business with a view to 
judging causes of boiler failures, &c. 

(5) Pay close attention to writing out 
report, it may be used against you later. 

(6) If necessary, attach a neat descriptive sketch of 
any special defect, to your report, it will add meaning and 
value to your examination. 

(7) Let your examination and report of the same be 
such that you will have no fear of standing by it, should 
the necessity arise later. 

(8) Remember that any person can condemn a boiler, 
whereas it takes a competent person to judge whether a 
defect is serious or not. 

(9) Finally, the qualities that will go far toward making 
@ successful inspector are briefly :—(1) Keenness of 
observation; (2) recording of important details ; 
(3) giving the fullest information; (4) diligent and 
conscientious attention to duty. 

As applicants for the position of boiler inspector are 
often examined before being appointed to this important 
work, a copy of an examination paper set by a railway 
company some time ago is appended. 


the official 


InsPEcTORS’ EXAMINATION. 


(1) Sketch and describe the general construction of a 
Cornish boiler. Wherein do the front and back end plates 
generally differ, and why ? What is the difference between 
a Cornish and a Lancashire boiler ? 

(2) Describe the injurious effects of the heat of the 
furnace on the internal flue of a stationary boiler. How 
is the flue constructed to overcome these effects ? 

(3) Sketch and describe a Galloway tube. 
advantages are claimed for its use ? 

(4) Sketch and give dimensions of a single riveted lap 
joint and a double riveted lap joint for boiler plates }in. 
thick. What are the relative strengths of a single riveted 
lap joint and the solid plate ? 

(5) Make sectional hand sketches of the transverse or cir- 
cumferential and the longitudinal joints of a locomotive 
boiler. Which joints are generally made the stronger, and 
why? Why are the longitudinal joints made butt jointed. 
and why is it advisable to have them arranged above the 
level of the water in the boiler ? 

(6) Why is it advisable to prevent the accumulation of 
dirt or scale in the boiler ? -Where are the wash out plugs 
usually arranged in a locomotive boiler ? 

(7) How is the fire-box of a locomotive boiler stayed. 
What precaution is taken to prevent the risk of explosion 
in case of shortness of water ? 

(8) What method would you adopt to find the diameter 
of a boiler barrel, supposing the ends of the barre] are not 
accessible for measurement ? 

(9) The inside diameter of a boiler barrel is 4ft. 6in., 
thickness of plate jin. Assuming the barrel plate to be 
in one piece and butt jointed, find its length before bending ? 

(10) When the rivet holes in boiler plates are punched, 
how can the initial strain in the metal round the rivet 
holes be eliminated ? 

(11) How does the strength of a cylindrical boiler vary 
with the diameter? Two boilers have plates of the 
same thickness, and similar riveting, but one boiler is 
twice the diameter of the othtr, what are the relative 
strengths of the two boilers ? 

(12) You are required to estimate the safe working 
pressure of a boiler, what particulars would you take ? 
A boiler is 4ft. 2in. diameter, thickness of plate fin., 
strength of longitudinal joints 35,000 lb. per square inch, 
factor of safety 6 to 1, find the safe working pressure. 
Why are the Jongitudinal seams made the basis of the 
calculation ? 


What 


II.—DErercts. 
" Stays.—The average locomotive boiler having a consider- 
able area of flat surfaces is very largely dependent for its 
security on the method adopted for staying these plates, 





and the behaviour and condition of the stays under 
working conditions. Many serious explosions have been 
traced to defective stays. There are several ways in which 
the fire-box stays may deteriorate and thus become non- 
effective, chief among them being burning and wasting 
away of the head, grooving in the water space, and fracture. 
The first failing is most common in the centre of the lower 
half of the fire-box, these stays frequently requiring 
renewing on this account. 

It is essential that stays with defective heads should be 
renewed at the earliest opportunity, as there is a danger of 
the stay being pulled out of the plate. Especially is this 
so with steel fire-box or thii: copper fire-box plates, as the 
hold of the stay in these cases is very largely dependent 
upon the head.itself, the small number of threads in these 
thin plates affording very slender support under working 
conditions. Grooving under the head is a defect that is 
usually confined to iron or steel stays, and is, of course, 
most frequent in those parts of the fire-box where the 
stays are subject to a bending action, corrosive feed-water 
also assisting in its development. 

Fractured stays are common in most classes of locomotive 
boilers, and much time and thought have been spent in 
trying to overcome this trouble. In common with 
grooving, this failure seems to be closely related to a 
bending action, fractured stays being most frequent in 
those parts of the fire-box where bending action is the 
most aggravated, i.e., in the outside vertical rows and 
top rows of the fire-box sides, and in the top corners of the 
fire-hole plate. To counteract this failing, some firms 
now insert larger stays in these outside rows. Fractured 
stays should immediately be renewed, or otherwise the 
extra stress thrown on the surrounding stays may fracture 
them also, and ultimately lead to an explosion. 

There are several methods adopted for discovering 
fractured stays, a very common one being to drill a hole 
about */,,in. diameter in each end of the stay, about lin. 
or so in depth, this hole serving as a tell-tale to reveal the 
broken stay by leakage. In the United States these drilled 
stays are compulsory. A method commonly adopted in 
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Figs. 1 and 2 


the case of stays not drilled is that of sounding, the stay 
head being tapped lightly with the hand hammer, the 
character of the rebound, &c., serving to indicate the 
soundness or otherwise of the stay, or the stay may be 
tapped with the hand hammer by an assistant, whilst 
another hammer is held against the other end of the stay 
A light blow on the solid or sound stay causes a clear 
rebound of the hammer held against the opposite end, 
whilst in the case of a fractured stay the absence of direct 
communication from one hammer to the other results in a 
total absence of rebound. A third method adopted is that 
of giving the plate surrounding the stay a sharp blow with 
the hammer, the fractured stay being revealed in this case 
by the dull heavy sound in contrast with the clear rebound, 
&c., obtained from the plate surrounding the sound stay. 
If, after exhausting these methods, doubt still exists as to 
a particular stay, and that stay cannot be examined from 
the water side, then a jin. hole may be drilled in its centre, 
and about l}in. deep at each end. If the stay is fractured 
it will at once leak. 

Roefing Stays—The particular defects of the girder 
stays on the crown of a fire-box will, of course, depend to 
some extent on their design, improvements in this direction 
resulting in the absence of certain defects found in the 
older pattern of girder. Where ferrules are used between 
the girder and the crown plate, local corrosion of the bolts 
inside the ferrules is not uncommon. An example was 
seen some time ago where one of these bolts had corroded 
away from lin. diameter to approximately gin. diameter, 
with a cross-sectional area of approximately .3 square 
inches, or a reduction of approximately 60 per cent. 
In view of the possibility of this defect developing, and the 
difficulty of examining the shank of the bolts, it is advisable 
to watch very carefully any local bulging of the crown 
plate in the immediate locality of a bolt, as the secret of 
this bulging may be found in a corroded or fractured bolt. 

Defective material or extra stress on the bolts may be 
responsible for the fracture of one or more of them, whilst 
apparently in good condition. It has been an interesting 
problem to consider in many cases of collapsed crown 
plates; whether one or more of these broken bolts have 
been the cause or effect of the crown plate failure. An 
interesting case of this description was seen recently, where 
the crown of a large locomotive boiler was bulged badly 
over a considerable area of the plate, the bulge or defection 
being approximately 4in. deep in the centre, whilst in the 
same area fourteen bolts were broken. A possible cause 
of this collapse would be the breaking of one stay bolt, 





thus throwing on the plate a load which it, in a weakened 
condition, was not able to support, nor yet to transfer to 
the surrounding bolts, hence the commencement of the 
collapse or bulging. Careful examination of this plate, 
however, seemed to point definitely to some other cause 
than the above in this particular case. The area of 
collapse represented by the broken bolts did not by any 
means represent the whole of the damage, the plate being 
seriously bulged over the whole of its area, the bulging 
being after the manner of ribs between each pair of roofing 
bars, and cross-wise between each pair of bolts. What 
appeared to be clear proof that the collapse was brought 
about originally by other means than the breaking of one 
or more bolts, was the fact that the plate was slightly 
cracked at the centre of the worst defection, not actually 
in the area represented by the broken bolts. Moreover, 
the plate was very badly indented round several of the 
unbroken bolt holes, thus testifying to the fact that whilst 
some particular conditions peculiar to the plate itself 
were acting on it and endeavouring to force it downwards 
into the fire-box, the stay-bolts themselves over the major 
portion of the area of the plate fulfilled their allotted task, 
even to the extent of indenting the plate with their grip. 
The above observations, therefore, point to the conclusion 
that the boiler had been working short of water, a con- 
clusion that seems to be substantiated by the burnt and 
bronze coloured appearance of the plate. 

Another defect that is often found in connection with 
the girder stays is the bulging and cracking in the lap of 
the pin-holes of the angle iron or section bar riveted to the 
inside of the shell or wrapper plate to which the slings for 
the crown girders are attached. In many boilers the 
links and pins that connect the girders to the section or 
angle bars are found to be bent or broken. In a case of 
this description examined recently, out of sixteen links, 
five were broken through across the hole at A, Fig. 1, and 
two more were almost broken through, three out of four 
of the top bars were broken through at B or C, Fig. 2, 
whilst the short pins were very badly bent at D, Fig. 1, 
several of them showing signs of cracking on the top side 
of the pin. These defects appeared to be due to faulty 
design, the arrangement of the girders and connections 
permitting of local stress.on various parts of the crown 
plate and verges myo d bent or fractured links, bars and 
pins, are not only frequently found, but the crown plate 
itself is often bulged in places, a defect that necessitates 
the removal of the roofing bars or girders and the levelling 
up of the plate. 

The weakness of such a system as that outlined in the 
figures is very largely due to the unequal distribution of 
the load on the crown plate, for whilst there is an upward 
thrust at each side of the fire-box through the expansion 
of the fire-box side plates, and a downward thrust in the 
central area of the crown plate, no means are adopted to 
equalise these two forces, the system of linking the bars or 
girders together in pairs aggravating rather than remedying 
this weakness. Provision is made for the expansion of the 
fire-box by putting a long hole in the bottom end of the 
links; but whilst such an arrangement may be all right 
for the two outside girders, it is practically useless in the 
centre portion of the plate. 

As the boiler is fired and the temperature of the plates 
increases, the tendency will be for the fire-box sides to 
rise or grow upwards, taking numbers 1 and 8 girders with 
them; but what is there in such an arrangement that would 
lead us to expect that a copper plate jin. or °/,,in. thick, 
working at a temperature of approximately 450 deg. Fah. 
with a load of 10,000 Ib. on every foot in length under each 
girder, should rise and take numbers 2 to 7 girders with it ; 
on the contrary, the very provision made for the expansion 
of the fire-box will facilitate local bulging of the crown 
plate. As numbers | and 8 girders rise, taking one end of 
the short pins with them, the clearance hole in the links 
allows the opposite end of the same pins to come down, 
thus to a certain degree releasing the connection between 
girders numbers 2 and 7, and consequently allowing local 
bulging under these same two girders, a defect that is 
very common in those boilers in which such a system 
obtains. 

A better system would be to brace or link all the girders 
together by making the pins continuous, and at the same 
time making them of sufficient strength to carry the 
transverse load on the fire-box ; by this means the load 
would be more uniformly distributed, the opposing forces 
already mentioned neutralising each other under such & 
system. This method of staying would probably not only 
mean an improvement in the condition of the crown plate, 
but also an absence of local stressing followed by bending 
and fracture on certain of the suspension links and pins. 

In addition to the foregoing defects, it is advisable to 
keep a careful look-out for any signs of corrosion of the 
girder itself, cases having been found where the girder was 
considerably reduced in strength through the influence of 
the corrosive elements of the feed-water. 

Barrel.—The principal defects of the locomotive barrel 
plates are pitting and grooving. The first, i.¢., pitting, is 
found along the bottom of the barrel, its character varying 
considerably between shallow isolated pittings on the 
one hand to deep pittings clustered close together and 
extending over a considerable area of the plate on the other 
hand. This defect is, of course, largely dependent upon 
the class of feed-water used, boilers working in districts 
with a bad feed-water suffering rapid deterioration in this 
respect, whilst. those working under better conditions, 
t.€., with a good feed-water, are practically immune from 
this defect. 

The following examples may be quoted as quite typical 
of the average experience on this particular point. Three 
boilers, 8}, 11, and 15 years old, were under repairs at 
the same time; the first two were so badly pitted that it 
was necessary to renew several of the plates, whilst the 
third boiler, which was almost twice the age of the first, 
had not a single pit-hole in it. Other examples equally 
as striking in their contrast are continually being found ; 
therefore it cannot be too clearly recognised that age is no 
criterion by which to judge the condition of the barrel 
plates, in the absence of actual observation or inspection. 

Another defect common to the barrel is that of grooving 
or guttering in proximity to the circumferential and 
longitudinal seams, this defect usually being confined to 
the bottom portion of the barrel with the circumferential 
seams, and to the older form of joint for the longitudinal 
seams, 7.¢., the longitudinal lap joint. Many serious 
explosions have been traced to grooving, &e., in proximity 
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to the longitudinal lap joint. Modern practice has taken 
precautionary measures against this defect by replacing 
the lap joint with a single or double butt strap joint, and 
the construction of barrels with only one longitudinal 


seam to each ring, thus avoiding any seam being in the | 


water space, an alteration that is practically eliminating 
grooving or guttering in proximity to the longitudinal 
seam. 

Smoke-box Tube Plate—The principal defects of this 
plate are (1) bulging, (2) grooving in the water space 
round the bottom part of the plate, lineable with the 
barrel end, this grooving being so bad in places that the 
plate has cracked through at the bottom of the groove, 
thus necessitating renewal of the plate. (3) Grooving 
of the plate on the water side is frequently found across 
the bridges of the bottom rows of tube holes. 

Tubes.—Tae most common defects of locomotive boiler 
tubes are (1) short or burnt ends at the fire-box end; 
(2) isolated pitting, these pit holes sometimes extending 
right through the tube; (3) general wastage of the tube, 
especially in the immediate neighbourhood of the fire-box 
tube plate; and (4) accumulation of dirt or scale, this 
being far worse on steel tubes than on copper. 


IIllL—Reparrs To Frre-sox Tvuse PLates. 


Under this heading we propose to consider those repairs 
carried out to the tubes area of the plate, and not the 
repairs in general, such as renewing the defective flanges, 
&e. . These repairs, though few in number or variety, are 
exceedingly interesting, inasmuch as they are often the 
moans of effecting considerable economy in the matter ‘of 
upkeep, ons or two of them, though quite simple in prin- 
ciple, achieving the result of lengthening the life of the 
plate from 50 to 100 per cent. 

A very common form of defect, and one that provides 
scope for the ingenuity or talent of the boiler repairer, is 
that of cracked bridges. In some cases this defect is 
repaired by fitting what is called a spectacle patch on the 
water side of the plate. est iron is usually used for this 
purpose, the patch baing perforated with tube holes to the 


Repairs to Firebox Tubeplate 


























Fig. 3 


same outiines as the tube plate itself, as shown in A, 
Fig. 3. In fixing this patch the tube plate is drill d and 
tapped for studs about }in. diameter, and the patch is 
secured to the plate by jin. copper studs, riveted over 
on both sides. This mechod of repair is not recommended 
as a practical job, transgressing as it does the fundamental 
principle of all fire-box and furnace repairs, i.e., never fit 
a cover patch on any part of a boiler to which the fire has 
direct access ; but it ism2rely given because it is actually 
adopted in some cas2s, and up to a certain degree has, 
presumably, justified its introduction. 

Another m:thod of repairing the same defect is to bush 
the tube holes adjoining the defective part of the tube 
plate, a m>2thod that may be followed in at least three 
different ways, and one that has in many cass proved 
very successful. B, Fig. 3, shows ons form of bush, the 
mo2thod of application bzing as follows: The tube holes 
adjoining th> cracked bridge are rosebitted out, and then 
tapped with a gas thread of suitable siz2; the surface of 
plate surrounding the tube hole is then faced up, a 
small recess or groove b2ing put in to accommodate the 
shoulder on the face of the bush, the bush is then tightly 
screwed in by m2ans of a mandril fitting in the hexagon 
hole A. Riveting over is not resorted to in this case, a 
steam-tight joint being obtained by making a metal to 
metal joint between the faced up surface of the tube plate 
and the turned shoulders of the bush, supplemented by a 
slight taper in the body of the plug. As will be s2en from 
C, Fig. 3, the collar of these bushes extends almost to the 
side of the next tube hole, and consequently it is impossibl> 
to put a bush in the adjoining hole from the same side of 
the plate without cutting away a part of the collar of the 
first bush ; hence it is the rule to put on? bush in from one 
side of the plate, and the on2 in the adjoining hole from 
the other side of the plate, a method that results in a 
crack being almost covered up on both sides of the plate. 

A serious drawback to this class of bush is that the 
collar of the bushes put in from the fire side of the plate, 
shells or breaks off after only a comparativ-ly short length 
of service, a case being examined recently where six of 
these bushes were put in during April, 1917, and when the 
engine was under repairs again in April, 1918, it was found 
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the plate were in good condition, those put in from the 
fire side were in very bad condition, the collars having 
broken off the three of them. 

Another form of collar bush, slightly different than the 
one already described, is shown in D, Fig. As will be 
seen from the sketch, the collar of this form of bush. is 
tapered so that on? will bed tightly on the other, and thus 
permit of thom all b»ing put in from one side of the plate. 
An essential item about this class of bush is that the work 
should be of the best quality, or failure will ensuc. 

Still another form of bush used for the same purpose, 
and known as the “ plug-bush,”’ is shown in Fig. 4. 
Though simpler in design and easier of application than the 
two already described, better results are claimed for its 
use by boiler inspectors, foreman boilermakers, and others 
of long experience. Its method of application, which is 
so simple as to require very little exposition, is as follows : 
The tube hole adjoining the defective part of the plate is 
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rosebitted and tapped to a convenient size with a close 
thread ; the solid plug is then screwed in tightly by means 
of a wrench on the square end, each end or face of the plug 
projecting through the plate sufficiently to allow for 
riveting. The square end is then twisted off, and the plug 
rive ed over well at each en1, care being taken to cover as 
far as possible any cracks surrounding the tube hole, and 
also at the same time guarding against loosening the plug 
in the hole. 

After this portion of the work has been carefully done 
the plug is ready for the tube hole, which in this, as in the 
other two cass, is drilled a less siz> than the original tube 
hole, often 1}in. or 15/,in. diameter in place of the original 
1fin.,this arrangem: nt serving to reserveas great a strength 
xs possible in the bush, the end of the tube being swaged 
down to this reduced diameter for a short length at the 
fire-box end. 

In some cases where a plate is cracked very badly, the 
method of repairing the defective part by bushing the 
surrounding tube holes is supplem<nted by inserting a 
small copper peg in the defective bridge, a fin. or in. 
hole being drilled and tapped, and a copper peg screwed 
in and riveted over on both sides, this method serving to 
cut or drill away a good portion of the crack, and cover the 
remainder over by the riveting over of the peg. A tube 
plate treated in this fashion is shown in Fig. 4. These 
small pegs may also be put in a cracked tube plate whilst 
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the tubes are in, the end in the fire being spread out or 
riveted over between the tubes, thus effscting a temporary 
repair until such time as the engine may require a general 
overhauling. 

In certain cases tube holes are plugged up with a solid 
plug similar to the one shown in Fig. 4, this method of 
repair serving to strengthen up a plate that is badly 
cracked, or is very weak, whilst in other cases solid plugs, 
plug bushes, and pegs, may be intermixed. 

Distorted and large tube hol-s are rosebitted out to a 
true shape and then brought down to the standard size 
by inserting a copper liner or ferrule, approximately fin. 
thick, according to the size of the hole. 

Superheater Tube-hole Liners.—Another very interest- 
ing, und what has proved to be a highly successful form 
of repair, is that of fitting copper liners in superheater 
tubs holes. Those who have had any practical experience 
with superheater boilers of the smoke-tube type know 
somthing of the difficulties arising from deterioration of 
the tubs holes, and constant leakage arising therefrom. 
The great trouble with these plates is that the large smoke- 
tube holes become badly misshapen, some of them being 
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under such conditions must necessarily be a brief one, 
cases being known where the plate has had to be renewed 
after two years’ service ; hence anything that will assist in 
overcoming this failing must of necessity prove to be of 
great value to a firm or system. 

The method of applying these liners, of which Fig. 5 
gives views, is as follows. The defective hole is rose. 
bitted out to the smallest sizs at which a round hole can 
be obtained, and the liner which has previously been turned 
to an outside diameter equal to the diameter of the hole 
is put in and lightly rolled with the tubs expander ; it is 
then hammered over and beaded on the back side with a 
beading tool, it is also closed slightly on the front side 
with the beading tool to ensure a metal to metal joint, 
a holding up hammer being held against the liner opposite 
the beading tool on the back side of the plate. The liner 
is then tightly rolled into the plate with the tube expander, 
and if necessary the two flanges or shoulders may again be 
closed with the beading tool. 

These operations completing the work of inserting the 
liner, the tube, having been made of suitable diameter at 
the fire-box end for the inside of the liner, is then inserted 
and rolled in the same manner as it would be rolled into 
an ordinary tube hole, and if the work has been carefully 
done, the repaired plate may at ieast be as strong as the 
original, with a prospect of giving less trouble under steam, 
the special shape of the liner being conducive to reducing 
leakages to a minimum. 

On the L.N.W.R. system, where these superheater tube - 
hole liners were first introduced, it is the rule to put them 
in when the hole is above 4jin. diameter after rosebitting, 
i.e., tin. above the old standard hole, and jin. above the 
present standard, the diameter of the holes in the new 
plate having been reduced from 4jin. to 4in. As an ex- 
ample of the utility of these liners, let us take the record 
of a Claughton passenger engine fitted with them. This 
engine was built in June, 1913, and was constructed 
according to the old standard, i.e., the superheater tube 
holes were made originally 4jin. diameter, in addition ; 
this method of repairing the tube plate was not then in 
vogue, consequently it was necessary to fit a new fire-box 
tube plate in April, 1915, i.e., after 1 year and 10 months’ 
service. It was again put into service, the now tube plate 
fitted having the old standard of holes, i.e., 4gin. diameter, 
and after 1 year and 8 months’ service was in for repairs 
in December, 1916. Whilst in the shops eleven of these 
liners were fitted, an item that necessitated a much shorter 
stoppage than would have been necessary had a new 
tube plate been fitted. After running approximately 71,000 
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iniles, the engine was in for repairs again in December, 
1917, and the condition of the tube plate was such that it 
was decided to take these eleven liners out, and fit the 
plate with a full set of twenty-four, although it was then 
2 years and 8 months old, or 10 months older than the 
first plate when it was condemned. 

These liners are also applied along with the small copper 
pegs already referred to, as a means of repairing a cracked 
bridge between two superheater tube holes. 

This design of liner may also be very useful for the 
smaller or ordinary tube holes in place of the plain liner 
already referred to, as used for the purpose of reducing the 
sizo of the tube hole, after rosebitting, to the original 
diameter. 

By the judicious application of this pattern in those 
parts where the holes are getting very large, the bridges 
weak, and the plate generally worn, considerable strength 
may be added to the plate, and its life appreciably 
lengthened. 

In the application of this design of liner for the ordinary 
tube holes of a wexk or cracked tube plate, the repair may 
be still further supplemented by adding a thin copper 
liner or patch shaped to the same outlins as the defective 
part of the tube plate, and s2cured in position on the water 
side of the plate by the riveting and beading over of the 
tube-hole liner, this patch serving to cover any cracks that 
may exist, without the disadvantage of weakening the 
bridges by drilling and inserting studs—see Fig. 6. 








A sorp idea with reference to by-product coking in 
the United States is formulated in a paper contributed 
to the Jovrnal of the Franklin Institute by Mr. F. W. 
Sperr, jun., chief chemist to the H. Koppers Company, 
Pittsburgh—namely, that in the national interest the 
Government should, wholly or in part, find capital for 
immediately superseding by recovery ovens tle whole 
of the beehive coke ovens in the country. ‘lhe suggestion 
is supported by facts and arguments constituting a strong 
prima facie case, the develcpment of which will be of in- 
terest to the industry everywhere. Another section ot 
the paper deals with comparative reserves of coking coal 
in the different countries of the world, with the suggestion 
that, because of her great superiority in this re-pect, 
and if her resources are prcperly cared for, the future of 
all the great industries based upon coal and iron must 
largely rest with America. 
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SOUND STEEL. 


Ar a meeting of the Royal Aeronautical Society, held 
at the Royal Society of Arts on Thursday, December 5th, 
Sir Robert Hadfield, F.R.S., who presided, gave in a few 
opening remarks to a paper by Major Philpot, a short 
and interesting review of the development of high quality 
steel. Sound steel, he said, was the foundation of all 
good steel ; with unsound steel there could not be good 
works practice. Many failures were due to unsoundness 
of various kinds—piping, segregation, loose structure and 
definite unsoundness from blow-holes originally present. 
It was not altogether to be wondered at that it was not 
easy to obtain such steel. Iron was one of the most 
easily oxidised of metals. It was estimated that some 
eghteen million tons per annum were lost by oxidation 
or corrosion produced by atmospheric effects, especially 
in this watery climate. If iron was, therefore, subjected 
to oxidation at atmospheric temperatures, the liability 
for it to be so when heated to a temperature at which 
it was molten and liquid, viz., about 1520 deg. Cent., 
would be much greater. Moreover, at such high tempera- 
tures iron took up or absorbed gases ve.y easily and 
readily. In other words, it occluded gases and held them, 
or some of them, in solution just like the gas in soda water 
in an unopened bottle. A temperature of about 1520 
deg. Cent. was much beyond the white heat, the highest 
welding temperature in the forge or smith’s fire. It was 
about 4} times the temperature of molten lead, more than 
twice that of the melting point of aluminium, and 50 per 
cent. greater than that of molten copper. It was no 
wonder, therefore, that at such a high temperature there 
was liability to take up injurious gases. In the early 
days of his metallurgical life they tried to reduce and get 
away from the trouble by producing harder steel, which 
meant steel with higher carbon, consequently a more 
liquid steel, and one which melted at somewhat lower 
temperature, thus enabling some of the gases to escape 
more readily. The harder steel, however, meant a more 
britule steel, and for many years steel castings could: not 
be trusted to perform the severe work required in the 
modern development of railway, tramway, and engineering 
work of all kinds. They all owed a great debt of gratitud 
to the French metallurgists MM. Euverte, Pourcel and 
Gauthier, who perfected and introduced successfully the 
production of ferro-alloys containing high percentages 
of silicon, and to others, including Hunt of Pittsburg, who 
brought about the production of cheap aluminium. The 
great advance with regard to the ferro-alloys was largely 
due to the Frenchmen he had mentioned, who were 
amongst the first to produce the necessary silicon and 
manganese alloys which had enabled sound steel to be 
produced. Those metallurgists pioneered the way, and 
we were reaping the benefit to-day. The German metal. 
lurgists never gave help of this nature. They only copied, 
absorbed and made use of the principles of French, 
British, American and Swedish metallurgists. He could 
not remember any specific instance of the Ge-mans 
touching upon any basic principles in ferrous-metallurgy. 
It was now possible to produce steel castings of all k.nds 
and we ghts, providing the sections were not too thin, 
of periectly sound material. With regard to the part 
played by the steel maker in aeronautics, metallurgists 
had done their best, and he had heard they had produced 
so much steel that it has not been possible to work it 
all up. He believed it would be possible to reduce the 
call for expensive steels to meet the modern requirements 
of motor and aeropiane work, and he gave the following 
figures relating to a steel containing no nickel, chromium, 
vanadium, tungsten, or other expensive element, the 
result showing material varying according to the heat 
trex1tment :-— 

Yield point 

Maximum stres- 

Elongation .. .. 

Reduct:on of area 

Fremont shock test 





From 59 to 64 tons per sq. in. 
From 41 to 72 tons per -q. in. 
About 20 to 31 per cent. 
From 50 to 70 per cent. 
6 kilos. and 19 bending angle 

by 21 kilos. by 90. 

Izod shock test 3lit-lb. to 88ft-lb. 

Ball hardness 13 to 350 

With regard to the production of high tenacity steel 
it was possible to obtain material with no fewer than 125 
tons per square inch tenacity, 100 tons yield point, anda 
ball hardness number of 155. With that high tenacity, 
the Izod test was not specially high, but :t reached 14 Ib. 
The same steel reduced to 106 tons tenacity gave 20 lb. 
Izod test with a ball hardness number of 477. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 





Tue Board of Trade has appointed Sir John Snell to act as 
its adviser on all matters arising out of the Report of the Electrical 
Power Supply Committee. 

Watts, FincuHaM AnD Co., of 22, Billiter-street, E.C., engineers 
and engineers’ stores merchants, has been converted into a 
private limited company for family reasons, with a capital of 
£60,000. The company will be under the same control as 
hitherto. 

Mr. Ciirrorp C. PATERSON requests us to announce that he is 
terminating his appointment at the National Physical Labora- 
tory, Teddington, and is joining the General Electric Company. 
Limited, as Director of Research Laboratories, as from January 
ist, 1919. Pending the erection of the necessary laboratory 
buildings, the temporary offices and address of the Research 
Laboratories of the General Electric Company, Limited, will be 
at the Osram Robertson Lamp Works, Hammersmith, London. 

Tue Stanton [Ronworks Company, Limited, near Notting- 
ham, has entered into a working arrangement with Messrs. 
James Oakes and Co., of Alfreton Ironworks, Derbyshire, under 
which the Stanton Company will from January Ist next act as sole 
selling agents for the products of Messrs. James Oakes and Co.’s 
blast-furnaces and foundries. Messys. James Oakes and Co.’s 
foundries have been devoted largely o the manufacture of flange 
pipes, special castings of every description, for chemieal and 
coke oven plants, and for circulating, cooling, boiler and electric 
power plants. 

Mr. C. H. WorpINnGHAM, who, since 1903, has been head of the 
Electrical Department of the Admiralty, and as such responsible 
for the design and supervision of the construction and completion 
for service of the electrical equipment of all H.M. ships, as well as 
for advising on all important questions of electric lighting and 
power in connection with dockyard and other naval shore 
establishments, has resigned his appointment as Director of 
Electrical Engineering, in order to return to consulting practice. 
His address after January Ist next will be 7, Victoria-street, 
Westminster, 8.W. 1. Mr. Wordingham has been retained by 
the Admiralty to continue acting in an advisory capacity. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date firet given is the date of application : the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 





STEAM GENERATORS. 


120,527 (9486 of 1918). June 10th 1918.-WaTER-TUBE 
Borers, Hirosuke Horiuchi, 194, Ryuko Kosho, Taihcku, 
Taiwan, Japan ; / 

Tis mvention relates to water-tube boilers, in which front and 
reer water boxes are arranged vertically near the ends of a 
horizontal steam drum are connected to the underside thereof, 
and have oppositely inclined tubes enclosing a V-shaped com- 
bustion chamber. It consists in the prcevision of two sets of 
water tubes inclining at different angles in opposite directions, 
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and connecting the water boxes to form a depressed V-shaped 
combustion chamber. The drawing shows a vertical section ef 
« water-tube boiler constructed according to this invention. 
In the drawing C is the steam drum, A the front water box, and 
B the rear water box. Dz a set of lower watcr tubes, E a set of 
upper water tubes, G a depressed V-shaped combustion chamber, 
H a series of baffles, J a U-shaped feed water heater, and K a 
feed water pipe.—November 141. 1918. 


INTERNAL COMBUSTION ENGINES. 


120,510 14520 of 1918) March 14th, 1918—CooLtinc ann 
LusricaTING VALVES, Clifford Hateley Ingall, 10, Palmers- 
ton-road, Coventry. 

The drawings, Figs. 1 and 2, show sectional views of engines 
fitted respectively with piston and poppet valves. The valves 
are formed tubular and are arranged so that they form a way or 
part of a way of communication between the crank chamber of 
the engine and the extcrior atmosphere. By such an arrange- 
ment the reciprocations of the piston or pistons of the engine 
produce a passage cr current of air through the valve, either to 





and tre between the crank case and the external atmosphere, or 
when suitable additional valves are fitted, produce a passage of 
air either from the crank case to the external atmosphere or 
vice versd, whereby the valves are cooled and are lubricated by 
the particles of the lubricant carried by the air when the latter 
passes from the crank ease to the external atmosphere. Alter- 
natively, when the air current passes trom the external atmo- 
sphere, the valves can be mechanically lubricated by any well- 
known mean:.—November 14th, 1918. 


TURBINE MACHINERY. 


120,419 (16,119 of 1917). November 5th, 1917.—-GEARED 
TuRBINES FOR SHip Proputsion, Sir Charlies Algernon 
Parsons and others, Heaton Works, Newcastle-on-Tyne 

This invention consists in placing two turbines on the same 
side as the pinion shaft, the near turbine being connected to the 
near end of the shaft, while the other turbine drives the opposite 
end through a small diameter intermediate shaft passing through 
central holes jin the near turbine rotor and in the pinion shaft. 

Fig. 1 shows a high-pressure turbine and low-pressure turbine 

in series driving a common pinion. Fig. 2 shows a similar 

arrangement, in which the axial position of the rotors is con- 





trolled by the intermeshing teeth of the gears. In Fig. 1 two 
turbines A B are provided co-axial with the pinion shaft, and 
situated at the same side of it. The near turbine rotor C is 
mounted on a sleeve D, and is connected by a suitable sliding 
coupling E to the hollow shaft F of the pinion G. The second 
turbine B is connected by a suitable coupling H to an inter- 
mediate shaft K of small diameter passing axially through the 
hollow shaft of the turbine rotor C and the hollow pinion shaft, 
and connected at its far end by a coupling L to the hollow pinion 
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shaft. By this arrangement the drive from the two turbines is 
taken to the two ends of the hollow pinion sha:t. The central 
holes in the hollow rotor and pinion shafts are so bored as to 
support the central shaft at reasonable intervals along its axis. 
Thrust blocks and expansion couplings may be_ provided ; 
or, according to the example shown in Fig. 2, they may be 
dispensed with, the longitudinal position of the turbine rotors 
being determined by the intermeshing of the pinion gear teeth 
with the teeth of the gear wheel, as described in Specification 
No. 120,257.—November 5ih, 1918. 


DYNAMOS AND MOTORS. 


120,495 (2164 of 1918). February 6th, 1918.—CoNTROLLERs, 
James Colston Kelso, Highfield, Uddington, Lanark. 

This invention applies to controllers of the barrel type, and i= 
intended to. prevent the controller being moved too quickly. As 
shown in Figs. | and 2, the operating lever A carries a spring catch 
B projecting beneath a downwardly turned flange on a fiat 
plate over which the handle travels: The edge of this flange has 
a notch at each position where a check or stop is intended, for 
dividing the movement up into steps. The hand grip or pad of 
the controller lever has a press button or knob H at its top end 
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connected to a spring controlled lever J which works a plunger K. 
set vertically over the catch or dog, but normally raised above 
the stop plate. This !atter has holes through which, when the 
press button is operated, the plunger can pass down and release 
the catch. The catch may be let into the handle, or arranged 
on the underside thereof, so that it is out of the way, and not 
likely to be interfered with surreptitiously or rendered inopera- 
tive. The notched gaps in the stop plate may be sloped on one 
side if the handle is intended to turn freely in one direction, and 
to make step by step movements only in the other direction.— 
November 14th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


120,532 (11,672 of 1918). July 16th. 1918.—GrinpING MAcHINE 
Srrxptrs, Karl Johan Almfelt, 184, Bromyard-road 
Spark Hill, Birmingham. 

This invention is for a mounting for grinding machine and 
other spindles, the spindles being mounted in ball bearings at 
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both ends of a supporting sleeve, the bearings being so con- 
structed that to compensate for wear the outer race rings are 
adapted to be pressed apart from one another by adjustable 
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means, such as are shown in the illustrations, Figs. 1-5. In Fig. 
1, at one end of the sleeve A, the spindle B is t d and fitted 
with an inner race ring C, which is common to two series of anti- 
friction balls, and firmly held in place upon the — by means 
of a follower nut D, whilst at the other end of the sleeve the 
spindle is of cylindrical shape and fitted with an inner race ring E, 
also common to two series of balls. Two outer race rings F, one 
ring for each series of balls, are provided at each end of the sleeve 
A, and each pair of rings F are adapted to be adjusted apart from 
one another, to compensate for wear and looseness of the bear- 
ings, by means of a split bearing adjusting ring G, the conica. 
inner surfaces of which bear upon corresponding conical outer 
surfaces on the rings F. The ring G is pressed upon the rings F 
by means of an om cap K adjustably screwed into the adjacent 
end of the sleeve A. The inner surfaces of the left-hand cap K 
and of the sleeve F may be spherical or conical, Similarly, the 
inner surfaces of the right-hand cap K and of the sleeve may be 
spherical or conical. The spherical or conical surfaces of the caps 
and sleeve co-operate with correspondingly shaped outer surfaces 
on the rings G.-—November 14th, 1918. 





MEASURING AND TESTING INSTRUMENTS. 


120,440 (16,411 of 1917). November 9th, 1917.--Rorary FLuip 
Merers, John Lawrence Hodgson, 23, Rothesay-road, 
Luton, Beds. 

This invention consists in the method of obtaining. in the case 
of an impulse wheel meter, registration in terms of some measur- 
able property of the fluid passing, other than the volume, by 
controlling the speed of the impulse wheel over the whole range 
of the flow to be measured by means of some device whose action 
is made to depend upon the measurable property, and whose 
operation does not alter the resistance of the shunt circuit. The 
application of this invention to a meter adapted to measure the 
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weight or the energy content of compressed air flowing in a pipe 
is shown in Figs. 1 and 2. Referring to these figures, A is the 
orifice in the main circuit, B is the nozzle in the shunt circuit 
through which the air impinges on the impulse wheel C, which 
drives the counter D, and E is the shield which deflects a portion 
of the air passing through B. This shield moves about a fixed 
point F, and is actuated by means of a sealed Bourdon tube G. 
It will be observed that an increase in the pressure of the air 
eauses the shield E to uncover the nozzle B.—November 11th, 
1918. 


MISCELLANEOUS. 


220,361 (11,479 of 1918). November Ist, 1917.—-Cams witH 
Resinient Surraces, William John Mellersh-Jackson, 
28, Southampton Buildings, London, W.C. 2 (Goss Printing 
Press Co., 1535, South Paulina-street, Chicago). 

The present invention relates to cams of the kind adapted to 
give a movement to the actuated member in a plane parallel 
to that of the axis of rotation of the cam. It comprises a cam 
having a non-resilient cam body, a resilient plate with its ends 
attached thereto to form a continuous cam track over the non- 
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resilient body and over the resilient plate, and means for moving 
an intermediate part of the resilient plate toward or away from 
the cam body to enable the throw of the cam to be adjusted or 
varied as required. The adjustable member consists of a flat 
or suitably shaped strip of resilient metal A secured at both ends 


point to be e on its under surface and be raised by an 
adjusting screw C threaded in the cam body. The ends of the 
strip may be secured in place by means of screws D adapted to 
screw into the cam body through holes provided in the strip. 
The upper view is a face view or front elevation of the cam, and 
shows a co-operating lever arm, while the lower view is a side 
elevation looking at the upper view from the right.—Novem- 
ber Ist, 1918. 


120,414 (15,594 of 1917. April 10th), 1918.—Aprararus FOR 
INDICATING THE PRESENCE OF WATER IN PETROL, Arthur 
Villiam Macleod, 32, Victoria-street, Westminster. 

This invention comprises a float whose specific gravity is so 
adjusted that it will remain afloat—although fully submerged 
in water, but will sink in liquids of lighter specific gravity. A 
light rod is fitted to the float and has an indicator at the top, 
the whole being contained in a tubular case. A is the float, 
B the rod with an indicating dise C at the top end. M is the 


N° 120,414 



































tubular casing provided with guides E for keeping the rod and 
float central. At the top end the tube M is cut away on opposite 
sides between the points F J, and there is fitted inside the tube 
a short glass tube G held in position by the guide K and an outer 
end cap H. Upon the glass tube may be etched the lines of a 
scale, by means of which, in conjunction with the position of the 
dise C, which can be seen within the tube, the presence and 
approximate amount of water in the storage tank U may be 
ascertained.—November 14th, 1918. 


120,525 (8487 of 1918). May 22nd, 1918.—Srop Vatve, Bab- 
cock and Wilcox, Limited, Oriel House, 30, Farringdon- 
street, London, E.C., and another. 

This stop valve comprises a case constituted by two parts 

having inclined adjoining ends, and a partition formed with a 

valve seat between the two parts. As shown, the valve case is 

made in halves A B, each being a duplicate of the other. The 
adjacent faces of the case members are formed with flanges 

which are bolted together, and between which is interposed a 

partition C formed integral with a cylindrical casing D and fitted 

with a valve seat E. Engageable with the valve seat is the 

valve proper F carried by the spindle G projecting through a 
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acking e ement H. Connected to move with the valve proper 

is the balance piston J fitted within the cylindrical casing D, 
one side of the piston J being exposed to the pressure of fluid 
within the case member B, and the space on the other side of the 
piston being in communication with a passageway K through 
the wall of the cylindrical casing, and extending laterally 
through the partition, the flow through the passageway being 
controlled by a valve, the casing M of which is provided with a 
tubular connection N connectible to the boss O fitted to the case 
member A.—November 14th, 1918. 








ABDULLA’s CALENDAR FOR 1919.-Once again we have to 
acknowledge the receipt of a calendar from Messrs. Abdulla, the 
well-known cigarette ialists. It is as handsome as ever this 
year, in spite of the paper shortage and other restrictions inci- 
dental to the times. Its pictures, each by a well-known artist, 
from Mr. Brock’s ‘‘ Home Again ” on the cover, to Mr. Roun- 
tree’s particularly charming “‘ Christmas Cruise in New Zealand,” 
strike a happy, peaceful note, symbolical, let us hope, of the 
international and domestic situations during the coming year. 
Each of the months is illustrated with a picture representing 
some scene in one of the countries of the Empire. Egypt is the 
only large division not represented. Yet that land of colour is 
now a part of the British Empire—or is virtually so—and is 
ie sty associated in our minds with Messrs. Abdulla’s name. 

erhaps the a ee ae of the omission is that Messrs. Abdulla 
already have plans for the 1920 almanac, and intend to devote 
its pictures entirely to the portrayal of scenes on the banks of 
the Nile. As on previous occasions Messrs Abdulla are devoting 
the proceeds of the sale of 20.000 copies of the almanac for the 
benefit of the funds of the British Red Cross Society. It is 
hoped to realise at least £1000 by this means for this most 





te the cam body Bin such a manner as to enable an intermediate 





MINISTRY OF MUNITIONS ORDERS. 





BOILERS.’ 


Tue Minister of Munitions gave notice on December 
13th that the following Orders made by him, namely :—- 
The Boilers (Returns) Order, 1918, dated 7th May, 1918 ; 
the Boilers (Control) Order, 1918, dated 10th October, 
1918, had been revoked. This revocation is not to affect 
the previous operation of those Orders or either of them, 
or the validity of any action taken thereunder, or the 
liability to any penalty or punishment in respect of any 
contravention or failure to comply with them prior to such 
revocation, or any proceeding or remedy in respect of such 
penalty or punishment. 


CONTROL OF BUILDING BRICKS. 


WITH a view to encouraging the industry to increase the 
output of bricks, to meet the prospective demand, it is the 
intention of the Minister of Munitions, provided the present 
system of control continues, to maintain the present 
controlled maximum prices for a period of six months 
from the Ist January, 1919. 


COPPER, BRASS, CUPRO-NICKEL SCRAP, SPELTER 
AND LEAD. 

On the 17th December, 1918, the Minister of Munitions 
announced that the operation of the Orders set out in the 
schedule below had been suspended until further notice. 
This suspension will not affect the previous operation of 
the Orders or any of them, or the rights of the Minister in 
respect of any metal of which possession shall have been 
taken by him thereunder prior to the 17th December, 1918, 
or the validity of any action taken thereunder, or the 
liability to any penalty or punishment in respect of any 
contravention or failure to comply with the said Orders 
prior to such suspension, or any proceeding or remedy in 
respect of such penalty or punishment. 

The Schedule.—The Copper (Sale or Purchase) Order, 
1916. 8th December, 1916 ; the Copper (Use in Manufac- 
tures) Order, 1916. 8th December, 1916; the Copper 
(Control) Order, 1917. 1st January, 1917 ; the Brass and 
Copper (Returns) Order, 1916. Ist December, 1916 ; the 
Brass (Swarf and Scrap) (Control) Order, 1917. 24th 
February, 1917 ; the Cupro-Nickel Scrap (Dealings) Order, 
1917. 9th March, 1917; the Spelter (Control) Order, 
1917. 23rd March, 1917; the Spelter Control (Amend- 
ment) Order, 1918. 22nd January, 1918; the Lead 
Order, 1917. Ist September, 1917; the Lead Control 
Amendment Order, 1918. 19th February, 1918; the 
Type Metal (Returns) Order, 1918. 28th May, 1918 ; and 
the Lead (Amendment) Order, 1918. 28th June, 1918. 

TIN. 

Tue Minister of Munitions announced on the same date— 
17th December—that the operation of the Tin (Dealings) 
Order, 1917, dated the 2lst December, 1917, and the Tin 
(Dealings) Order, 1918, dated the 25th April, 1918, had 
been suspended until further notice. This suspension will 
not affect the previous operation of those Orders or either 
of them or the validity of any action taken thereunder or 
the liability to any penalty or punishment in respect of any 
contravention or failure to comply with the Orders prior to 
such suspension, or any proceeding or remedy in respect 
of such penalty or punishment. 


NON-FERROUS METALS. 


In order that the trade may know the position with 
regard to stocks of the important metals, the following 
particulars are published of the stocks—exclusive of old 
metal and scrap—in this country in the possession of the 
Minister of Munitions on Ist December, 1918, viz. :— 


Tons. 
Copper 5 ee oe ss ee es 
Spelter, G.O.B. erolaw cay. se ee.) 
Spelter, refined “RI agate Cea 6,544 
Aluminium cr -. 10,215 
Soft pig lead ce se te 66 (a5 | eee 
Nickel Ge Bee Cae eee 1,735 
Antimony regulus ..  .. .. «. «. 3,303 


It is intended to publish, at monthly intervals, the 
stocks held on the first day of each month. 

In addition to the above the Minister holds large quan- 
tities of scrap, mainly brass, of which it is impossible to 
give any figures at present. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


KeigHiey Associstion OF ENGINEERS, -—~ Assembly Room of 
the Cycling Club. Lecture, ‘‘ The Design and Equipment of an 
Engineering Works,” by Mr. George B. Lindley. 7 p.m. 

West or Scottanp Tron AND STEEL InstITUTE.—WSocieties’ 
Room No. 24, Royal Technical College, George-street, Glasgow. 
Paper, ‘* The Solid and Liquid States of Steel,” by Mr. Cosmo 
Johns, 7 p.m. ’ 


FRIDAY, DECEMBER 20ra. 


Junior InsTITUTION OF ENGINEERS? MIpLAND SxctTIon.— 
University, Edmund-street, Birmingham. Paper, ‘‘ The Manu- 
facture of Cast Iron Pipes,” by Mr. T. E. Dimbiedy. 7.45 p.m. 
Tre Junior INstrruTion oF ENGInEERS.—Royal Society of 
Arts, John-street, Adelphi, W.C. 2. Prosidential address, 
‘What War has Done for Engineers, and the Part Engineers 
will have to Play in Reconstruction,” by Col. R. E. B. Crompton. 
7.30 p.m. 
SATURDAY, DECEMBER 2lsr. 
Tue Institution or Locomotive EnctnerRs.—Caxton Hall, 


Westminster, S.W. 1. a. * The Training of the Locomotive 
Engineer,” by Mr. J. E. Mercer. 2.30 p.m. 


WEDNESDAY, JANUARY 8ru. 
‘Tue Institution o¥ AUTOMOBILE ENGINEERS.—Royal Society 


of Arts, John-street, Adelphi, W.C. 2. Paper, “* Influence on 
Valve Lift and Combustion Chamber Design on Consumption,’ 





worthy object. 


by Mr. L. H. Pomeroy. 8 p.m, 
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LONDON: FRIDAY EVENING, DECEMBER 27, 1918 


BY INLAND POST 


[Price Ninepence “iuivewrssce 





Assistant Engineers Re- 
QUIRED for three years’ service in the 
rFuplic \ rks Vepartmert of the Feuecated Malay 
States, with possible extension, to survey, levei 
and take out quantities; to assist in the pre tion of 
drawings and «stimates, the control of expenditure, and the 
supervision of works ; to organise aud control labour ; to take 
charge of stores, plant, &c.; and to make payments to work 
men, 
Salary £360-£15-£480, with a duty allowance of £75 a year. 
Free passag' 
Caudidaves who have received a good theoretical training, 
prefarably ata University or Enugineering College recognise me 


anted by Firm of Commercial 
Motor Ae Manufacturers in North of England, 

HEAD FRUGREoS MAN, also ASSISTAN’. Must - have 

had previous sapemenee. —Address, stating age and | ex- 
A 


Purchasing dei 
POSITION orat for . aaa ASING be wy with 

h knowl the 
ane Tool tena Tesctiont prospects for suita Rte 
—Send ineer Office — age, and salary required, to 141 aa 








pected, 1142, The Engineer Office. 
anted, Capable Assistant], 


ENGINEER, ane with the Design and Execu- 
tion of ene Se crete Work. x Good pi espeess Ind -_ pet 
man.—A statin; ¢, xX jence, copies © a 
monials, to D. G. SOMERVILLE and OU., Ltd. 120-122, 
Victoria-street, Westminster, 8. W. 1. 1401 a 





vy the Institution of Civil Engineers, or have their 
articles with Civil Engineers of standing and “passed the 
A.M. Inst C.E. Examination, should Srp. at once by letter, 
iving full ee. to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W. 1, quoting M/8520, 





rystal Palace School of Practi- 
CAL Bnereenive 
Purncrpan : J, W. Walon, ade Inst. Mecu. E. 
the NEW COURSE COMMENCES" ‘n. JAN UARY 8b. 
> ew Students enter at the School on the morning of January 
ftu . a sent ou apeianns to the sienna 14151 


ei ees 


TECHNICAL COLLEGE, 
LOUGHBOROUGH, 


LEICESTERSHIRE, 


fH, SCHOFIELD, M.B.E., B.Sc. (Hons.) Lond., A.&.C.Sc 
Lond., Assoc. M. Inst. C.., Principal. 


DEPARTMENTS OF MECHANICAL AND 


ELECTRICAL ENGINEERING, 


COMPLETE COURSES OF TRAINING are arranged in 
both Theory and Practice of Mechanical Engineering. 


Wanted, for the Wood-working 


P of Engineering Works, an with, the SUPLK- 


HO. 
IN TEN! DENT; tho oughly conversant, preduction 
db: for assembly. 


y of r 
Suate age, qualifications,, and salary.—Address, 971, The Tnel- 
Office. la 





neer 


Wanted, for Works in South 


WALES, ENGINEER to TAKE FULL CHARGE of 
Erection and Construction work. Experience of uperauon 
and erection of Boilers, Engines, Conveyors and Electrica! 
Machinery essential.— Write, stating age, eae and 
salary required, to 1162, The k Engineer Office. 1162 a 


Wanted, Machine Shop Super- 


INTENDENT by a firm of Commercial Motor V oc 
Manufaccurers. Must have had — <apeone in large 
Machine "~ F on high-class work. Onl ve ret-class man with 
initiative and capable of hustling werk through the shops need 
apply.—Address, giving fuli iculars of experience, age, 
and salary required, to P586, The Engineer Office. 586 a 


Wanted, Machine Shop Super- 


INYENWVENT for large Engineering sey one Ou 
Repetition work. Only those who- have ce 
We have no time to waste on experiment. illing to pay 
good salary to the right man.—Address, giving full particulars 
i oe age, and salary required, to Pes, The Engi “ye 
Office. 


Wanted, Testing Engineer for 


large London Engineersug Works. Must have good 
and practical experience in particulars, Inte r- 

















The Workshops of the College provide dation for 
&CO students working at the same time. 


The equipment is on most modern and comprehensive lines, 
and comprises Plant for Turning, Fitting, Miiliug, Grinding, 
Automatic Lathe Operati ng and Tool Setting, Tcol amt 
Gauge Making, Foundry Work, Patternmaking, Drawing- 
oftfce Work, Heat Treatment, Viewing and Testing of ail 
kinds, 

None but first-class work of a productive character is under- 
taken by the Students, working _— the skilled supervision 
of a fully qualified Technica! Sta: 

The complete Course covers a period of five years, during 
which Works Training in all the above sections will be given, 
and this will be accompanied by a full Theoretical Course of 
lnstruction in the College Lecture Rooms and Laboratories. 


Intending Students should be at least ~~~ =A years of age, 


nal ae ncines. (pe aes giving fuil parti 
1365, The Engineer Office 


orks Manager , Wanted for 


large firm in Midlauus. Experience in Manufaccwure 
of Steam ‘I'u: dines aud Kiectrical Plant necessary.—Write, in 
confidence, stating age, experience, and salary —— to 
1431, The Engmmeer Ontice. a 








A® Opening Occurs for a 
thoroughiy SKILLu4D DESIGNER of Interual Com- 
bustion fngines, with good technical education and address. 
An excellent opportaulty fora capable Engineer with initia- 
tive and with nn age ee round experience of Modern 
Engines and Metuods. age, — and a 
required.—Address, “iis, The Engineer Office. 1214 





and have had a good Public School or 
The Fee is £5 Ss. per Term, and the NEXT TERM will 
Cc a on JANUARY 14th, 1919. 

di jation is provided in Hostels attached to 
the College, full particulars of which, together with Illustrated 
Prospectus, wili be forwarded upon applicauon to the 
Principal. 

W. A. BROCKINGTON, O.B.E., M.A., 
991 Director of Education. 








entral School of Science and 
TECHNOLOGY, 
VICTORIA-hUaw, 510 ht ON-TRENT, 

The Governors invite APPLICATIONS for the following 

POSITIONS, main! Ae connection with the Training of Dis- 
er Sater and So 

NSTRUCIOR ie MECHANICAL ENGINEERING. 
R IN ELECTRICA L ENG GINEERING 


(Civil Engineer Wanted, Experi- 


ENCED in Sea work, =. &c., for Admiralty vontract 
in North of Scotland, Wag r week. Apply, stating age; 
experience, &c.—Address, cs cos TRACT,” Wm. Porteo sag Sey 
Co., Advert'sing Agents, Glasgow. 617 a 


(jonstr uctional Engineer Repre- | * 

SENTATiVE WANTED by we..-known Manchesier firm 
to travel Yorkshire and East Coast districts. One having hela 
similar position preferred.—State full particulars in confidence 
to 1404, The Engineer Office. 1404 a 


Fp ineer. — Wanted, a Tho- 

UUGHLY practical man co TAKE CHARGE and 
Management of Department and a Small Staff of Meu for pro- 
ducing and maintaining Factory Plant. One whose past 
ieee has ) been in the line of printers and ali kinds of 
such as printing (cylinder and platen), 











rull particulars ae be obtained ~~ 
whom applications, stating wg om arpa ‘qaslnenteae, ad 
salary required, must be — a, 10th January. 
Ww. DFORD ¥ RKEMAN, 
Clerk to the Governors. 
Town Hall, 
Hanley, Stoke-on-Trent, 


— | 1918. 1423 a 





ne a eee Tee meet 
((roydon Yroydon Education Committee, 
CENTRAL POLYTECHNIC, CRUY Du 

TEACHLK UF MACHINE CONSTRUCT TUN, S Mechanica) 
EKugineering Department, WANTED for one evening per 
week (7-10 p.m.), to start early in January. Salary £12 10s. fo 
period January to May. Age, particulars of certificates, anr 
Ha og in Workshops, Drawing-office, und teaching, 
sent on or before January 4th to R. H. CABENA, Centrae 


1 olytechnic, Croydon, 
JAMES SMYTH, Esq. 
Education Office, 
Croydon, 
December 2ist, 1918. 145’ 





Hereford County » and City 


WANTED, SECOND-HAND SELF-ACTING, SLIDING 
SUKFACING, and SCREW-CUTT1NG LATHE (nct jess thau 
Yin. centre, and 4ft. by 6in. between centres), with suitable 
4Jaw Independent Chuck and Fac? .Plate, overhead motion, 
full Set of Change Wheels, alsoja quantity of suitable TOOLS 
for use with the above. 

Faull particulars as to conditions of Lathe, which must be 
true, and maker’s name, to be sent with Leer oy which 
must be sent to the undersigned by January 13th, 1919. 

. 8. GO DINGAY. 


Clerk, 
County and City Asylum, 
ehill, 
Nr. Hereford. 1429 F 





Wanted, an Assistant to General 


ANAGER at a Works having extensive Collieries 
with Iron, steel au'l Coke Works. Preference given .to one 
having experience in Works of similar nature.—Apply by 
letter, stating age. ao kN salar’ uae os xpected and giving se 
fc rences, addressed tv Sir W PEAT, 11,Ironmon) 
lane, London, E.C. 2. Gavdapes ts to bs marked “*4.G.M. 1444 4 


anted, Assistant Engineer, | ° 
Drasin "office retrigerating, and dairy experience, to 

Viswr P NTS and SUPERVISE ERECTION WORK. 
Salary £200; can aeeeneen.— hiine D76, Queen’s-road, ire « er 








anted; Assistant Managers, 

with knowledge of Engineering, for Tea Ksvates in 

India, Four years’ Agreement on ressive salary, with 

Passage paid out and Lome.—Apply oy levter only, wit copies 

of fentimontals, to 't., 0/o Pottle and Son, 14, Royal a ae 
1467-a 


y, 
guillotine, box-making, stitching, embossing presses, and 
similar plant. Good salary to competent man. None but 
those in the line indicated need apply.—Address, P64, The 
Eagineer Office. P634 a 


Engineer Wanted for Cold Stor- 


AGE Works abroad. State age and fuil particulars. 
None need apply unless they are of sound health and of 
temperate ha Ege H. K., Box 891, T. B. Browne’s 
Advertising Offices, 165, Queen Victoria-street, E.C. 4. 1286 «a 








Epgineering Assistant Wanted 


Chief Kngiuver of large Seed Crushing Mills and 
Kenneries hear London ; ceneral experience in Mechanical and 
Electricai Knogineering ‘and Mill Machinery essential; must 
oave had good technical training.—Adaress, givi experience, 
age, and salary required, to 1385, The Engineer Office. 1385 a 

Re- 


Experimental Engineer 

QUIRED by iarge Manufacturiug Company; man who 
can take control in absence of chief. Must be a scientifically 
trained Mechanical Engineer, able to control the design and 
construction of | beary and light mechanisms. Position is one 
vf responsibility and requiring man of wide fe aan who 
can quickly adapt himself to ofa 

manufacture.—Address, 1346, ‘rhe “Engineer Office. "1346 a 


Foundry Manager for Iron and 

BRASS FOUNDRY, producing 200-300 tons per 
week. Must be experieuced in up- 
mical production and a strong A 
opportunity for the right age a, stating fully | in con- 
fidence previous experience, sal: on life (only a ts, 
cation containing t ese particulars wi 1 be entertained) 
The Engineer Office. 


(jeneral Manager for Shipyard, 
with seven berths. Must be eapable organisex, with goou 
all-rounu experience, and able to take compiete control of all 
departmer.ts.—Address, stating age, experience, references 
ow expected, anu when at liberty, to 1442, The —— 











to-date oe of econu- 











| [eating Engineer Wanted for 

Birmingham, only technica! men used to aesi; 

tu-date Heati Installations need apply. Also je 
eer 


— N WANTED.—Address, 1364, The En 
London Representative Wanted 





by well-known firm of Constructional so ange - Man- 
chester. One having held similar position aly oe po 
commercial and technical knowledge.—Sta’ ful partioulars in 


confidence to 1405, The Engineer Office. 


ather and Platt, . Ltd.,; Park 


orks, Manchester, conmuinatnress of Mec 
Textile, Tiyaraute ane —_—r Piant, Re QUIRE «CHIE 
RESEARCH ENGINEER, of -British oe it, to ‘organise 
esearch Department and 





and Take Full Charge of a Works’ Ri 








an ted, Assistant Naval 


RCAIT: TeoT for iarge Suipbuilding Concern, 
buildin, ai classes of War and Mercantile Vessels. Must have 
Scientific ge gy and i igi and Cala beable to Take 
ah ~~ ene. = abel 

N 


malifications, ab expected, to Box 
Brows Fs da atning Cffices, 106 Re chanan-street, Gig. 
Aa 


'y. e highest qualifications and ‘wide all dota, 
ot such work are > eeasntial. —Apply by letter, with full detai 
stating how soon at liberty, to the above address, 


ining—An Active ea 





WAN‘It.y as ASSISTANT for Northern Nigeria, one 
accustomed to work on the rivers, and to “ Empire” or 
“ Banka” drilis.—Wri 


giving full 


and stating 
+ 0, J. 





iculars 
. Vickers and Co. a sit, 


to K. 
5, fNizholeelane’ EC. 4, 


])raughtsman (Jig’and Tool).— 
An radon tag oor? in a large Midland Factory for 
an eee Jig and Maer —— swage geet with up-to- 
of ‘motor os and 
lig 5 tool Secign. pero vg P63, “The Engineer 





A 





Technical Assistant Required for 


“£R PLANT WORK, to assist largely in the 
po ney = Bee ae of Boiler House 
giving full particulars of me and ex jen ce, 
wit iA of testimonials, and required, should 

be addressed to RO OWNTREE and CO., Engineering 
Dept., York, —_ endorsed “Technical Assistant.” 1291 a 


(['elephone Engineer Required, 
must be thoroughty capable of introduciug uew designs 
and improving | existing ogecht eclounese, 











y ermanen’ 
progressive appointment for ppd applicant,—State fuilest 
nat of caparienss, aon and salary required, to Box 255, Sells 

, 168, Fleet-street, 1468 a 


University Giadaate Wanted, 


with knowleuge of Engineering and training in Physics 

aud Chemistry. State salary —Apply, Dr. MARTI, Vo- 

operative Wholesale Seciety, Ltd., roh erage 109, 
Corporation-street, Manchester. 1 a 

A Large 


orks Engineer. — 
» Dyeing and oowtaturing Company, TS) une 
vicinit ys ‘Maneboones, REQUIR Competent WORKS 
ENGINEER. Applicants must sound general engi- 
neering knowledge; should have some my amenagh of Textile 
works; must be capable-of taking charge of large Steam aud 
Electrical E Power plant, and must have some knowledge of 
Machine Pp stating age, eke 
hs eg and salary ust be to 1301, 
fhe Engineer Office, rf, par a My ” Engineer.” 1301 « 


Works Manager Required in 


General Fare san works near Loudon, employing 
about at oe; must aM a - well-trained 
te, giving fuli particulars of experience, to 

Wh Th ‘The ia, The Engineer Oth Office. we 1477's 


Wanted, a Really First-class 


MECHANICAL DRAUGHTSMAN. One with some 
knowledge of any. kind = hte pace work preferred. State age, 
pan ee and salary —Apply your nearest Employ- 
ment Ex: hamge, mentioning “1 “The Mnxinesr™ and No. A6223. 
No No "person ly employed on Government work = be 

A 


Wanted, Assistant Draughtsman 


with good ——— = Steam aud ..otor Pump de- 


sign. ee age, iculars of past experi- 
ence.—A. “1 UMFO ORD I Ltd, Iver-street Ragineering 
Works, Colchester. 


Wanted, Civil 


























Engineering 


ae UGHTSMAN a. apg 
Devonport. Must be fully eee Ba eel 
Buildings and Structures, and have an ee of way and 
Ferro-cuncrete work. Ineligible for general mili service, 


and not aE pom in sae ——e my gre statin, 


ciclning “roent tai Vestimonial, to 2 Box Suse Will ings 125, 


mdon, W.C, 2. 


Wanted, Designer of Heavy 


: and Medium MACHINE TOOLS; must nave ef 
large experience. State experieuce, age aud salar: uireu.— 
Address, 1474, The Engineer Office. ee 


Wanted, Draughtsman, Used to 


Designing of Rubber fyre Moulds, rabber moulds in 
general.—State saiary required, and experience, and when dis- 
engaged, to 1406, The Engineer Office. 1406 a 


anted, Experienced Jig and 
TOOL DESIGNERS for large Electrical She mm the 
Midlands. Knowledge = tools an advantage. 
salary and permanency to really capable 100, The weer 
pra x experience, and salary required, 760, “Th _ Engi: 
neer 


wee First-class Drau as 


MEN ges Motor ba mney op Be by eter, stating 
ma 














rience and salary required, 
Fal lings Park, Wolvernampion. i 


Wanted for North of England, 


RAUGHTSMAN, to undertake Desigu of Petrui 
—S Biectric Lighting — up to 100 = P. Must d salary 
perien: man.—. ress, stating ex ence, and salar: 
required, to 1285, The Engineer —— : 


Wanted Immediately, Draughts- 
Engineering Address, ong Ter han 
neer Office. 989 a 


Wanted Immediately, Junior 
and SENIOR DRAUGHTSMEN, from £3 10s.-£5 10s. 
per week, 38 hours, overtime paid. Freferabiy shouia have had 
gro — Aero te if veces! — ome pty LEYLAN! ae 
etter, in first case, men . 

MUTURS, Leyland, a, bones a = 


Wanted, Immediately, Several 


Smart J JNIOR DRAUGHTSMEN, f 














[raughtsman Required (in Lon- 
DON) for Structural Steelwork Design and Detail Work. 

—Address, yh a6e, experieuce, aud salary required, to 1424 

The Engineer O: 1424 a 





DPraugh tsman Required, Railway 
way Rolling Stock. Experiencein Estimating 

a recommendation.—Address, stating ont experience, and 

salary required, to 1328, The Engineer Office. 1328 a 





[Praughtsman Wanted by a 


Leading Firm of Steam Wagon Makers. State experi- 
ence and salary r fog 
Address, 1210, The Engineer Office. 1210 a 


[raughtsman Wanted by Large 


Progressing Firm in the Midlands for Bolid-F uel ge 
Producer-Gas Furnaces. Must be acquainted wi medrar - 
ative systems, and able to poe out complete weaning draw ng. 
—Address, 1408, The Engineer Office. 


[)raughtsman Wanted, Used to 


High-class Engine Work , also MAN all to Mining and 
ry yc pa Write, Box 253, Sells Ltd., 168, Phases, 











Praughtsmen, with Good Experi- 

ENCE of Rolling Mill and Wire a tg Plant, 
WANTED AT ONC&#. — Apply, giving particu of age, 
experience, and salary required, to KYNOCH, Limited, »Witton, 


Bir 








aughtsmen, Experienced in 

n, REQUIRED (One Ship, One Engine) for Ship- 

building and Saemasoring Works in Shanghai.—Keply by 

required, with full particulars of ex- 
perience arid copies of testimonials, to DRAUGHTSMEN 

¢.o. Abbott’s, 32, Eastcheap, London, E.C. 3. P589 « 


[)raughtsmen. —Wanted, by an 
Engineering Firm in the Manchester district, a num- 
ber of DRAUGHTSMEN with experience of nigh-speed 
Engine re ‘Turbine pat ap Permanent ore: on aarti | 
work.—Address, sta’ Pp an. 

1205, The Engineer O: Office” 1205 a 


(Food Draughtsman Required, 

with sound experience of Gas, Oil or Petrol Engines. 
State age, 6 — and salary required.—Address, 1331, ‘Lhe 
Engineer Office. 131 a 


(Good Draugh tsman, with Ex- 


PERIENCE on Medium and Light Interchangeable 
Machine work. Pp —s aud GV. aemeses pan, 
Vulcan Works, Leiceste’ 


(Food $arhanical Draughtsman 


REQUIRED at once, London district, with wide ex- 

















rience, uiso. knowl of Design for Repetition Work. 
Porumencat post for suitable man.—Addreas, 1361, The Engi- 
neer Office. 1361 a 





ig and Tool Designer Required 

for Pee and Electrical Wc rks inthe Midl nds. Must 
bs experienced in th» latest designs of Jigs and up-to-date lay- 
gut o! Tools. Sound, practical, as well as technical experience 
the right man.—Particulars, 
stating age, full experience, and salary required, to 1428, The 
Engineer Office. 1428 a 


Abs and Tool Draughtsman, also 
VRAUGHTSMAN for Motor Var, Tool Makers, Tool 

Turners, Universal Grinders, and nd Millers Tool Inspectors for 
Tool Room.—Apply, GUY MOTORS, L' Smeeanee 


Jig and Tool Draughtsman Re- 


QUIRED in N.E London. Mus. be taoroughly familiar 
with rapid production, Machine Sho npr and Jigs and 
Fixtures for p 1 vehicle quickly 

with semi-skilled labour; also JUNIOR JIG and TOOL 
DRAUGHTSMAN for same work.—Address, stating age 
salary, and experience, to 1409, The Engineer Office. 14094 


_) unior Draughtsman Required: 
State age, experience, salary, aud when uisengaged. 

rae oniy received from those living in London district. 

—Address, 1458, The Engineer Office. 1458 a 




















echanical Draughtsman, with 

experience in Preparing —s Detaiis, WANT &D 

by a firm of General Engineers in West of England.—Address, 

stating. age, perce and salary required, to 1460, The 
Engineer Office. 1460 a 


essrs: Young, Austen & Young, 
Havelock-street, Leicester, ‘have an OPKNING for 
SENIOR DRAUGHTSMaN and DEPUTY MANAGER for 
Leicester. Must be capable of taking entire c e of drawing- 
office, and experienced in SS schemes and estimates for 
heating. Mariette hot water se’ and steam dating 








to ee En, ond — Dans rmanency to suitable 
applicants. ‘w ee ol experience, and 
salary required.—Address, 1080, The ane Office. 1080 a 


W anted, Machine Tool or Me- 
CHAN1L 2aL DRAUGHTSMAN, to convert existing 
small Machiue Tools in Engineering Works from belt to motor 
ive. Electrical knowledge not essential.—Give full particu- 
= of age, experience, and salary required, - 1293, — 
eer O1 A 


Wan anted, Temporary Draughts- 

MAN, sca up in Svoue Crushing. oe and — 
Crushing and Screening Plants, for the Midlands.—Address, 
965, The Engineer Office. 965 a 


Draughtsman (Assistant) for 
MAUHINE TOOLS DETAILS and I[nstailat.on of New 
Machinery.. —Address, stating fall _ particulars of Rae ai 

age, and sulary required, 1071. The Off O71 a 
])raughtsman. — For Designing 
ANTED in Witton district adress, giving full articular 
AVA ’ 
[)raughteman, for Jig and Tool 
in modern works and manufactory. Heavy 


Motor Vohicles. Permanent position to capable man.—Staie 
experience and salary requ: to 1399, The 


[raughtsmen, Good All-round 


MEN WANTED with experience in Factory Design for 























ngineer Office. 
1399 a 





Works in South Essex.—Address, 





1 The Engineer Office 
ie eet ig 1435 a 





rvices, 
Per r suitable man. Apply by letter in ey 
age, salary Peake past experience. 


Reauired Immediately by Well- 


WN Aeronautical firm in S.W. Dados a MECHAN- 

ICAL DRAUGH TSMA N with gon in — Tilus- 
irated A Field d Kno _ otography 
and printing processes eo ke ey should wri-e, 
full particulars, and s state age, and salary required, to 

, Advertising Offices, 84, Queen Victoria-strest. eo ton, 











ENGINEERING 
PARTNERS and DIRECTORS 
BUSINESSES and FACTORIES 


are ebtainable through 


WHEATLEY KIRK, PRICE & CO, 
46, Watling-street, LONDON, E.C. 4; 
. Albert-square, Manchester ; , 
26, Collingwood-street, Neweastle-on-Tyne. 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &x.. 
Paens II., IIL, IV. Oll 


Mumerioa) inden to Advertisements, 
Pas, 


a 








il 


THE ENGINEER 





Dxo. 27, i918 


—= 











Senior Draughtsmen Required 
immediately, Two or three for aro and de relopment 
of Post-war Recess 8 by large smd 14 in 





the Midlands; previous expeciounh ae | 

with prospects for suitable men. “Write, stai a - 

ence, when at liberty, and salary required.—Ad en 
A 


The Engineer Office 





Steam and Electric Crane De- 


SIGNERS WANTED. Applications will be entertained 
ence, and 


a oo men on ae y, stating age, e: 
ENGINEER, hert and 
1410 a 


Pie Lae Bath 


I['racer (Male) 





Required b 


London eS get must be good at figurés and weight 
a loulation.— Write, stating age, apes, and _ salary 
“cqued, to 1470, The Engineer Office 14704 





[wo Draughtsmen Required in 
ones Engineering Works.—Apply, J. wegees 
and CO., -. Dagenham, Essex. 


3 Jig and Tool Draughtsmen 


WANTED; must be well ~ in designinx Fixtures and 
Tool fool Layouta,—Address, 1430, fi Ma 


bb a Capable Foreman i in 
mw, - West London — to Take Charge of 

Ties eo but choos hating pooh iy a 
fe. Address, 1287, The Engineer Bites. a 


Wanted, for F: actory 


HAM district, as FOREMAN M LiOWRIGUT, fa 
jeuce = technical knowledge, who Bas bese in 
before. n —State 


ming for suitable 
ence, and anne oy te adi rhe Engineer Office. 1441 4 
anted, Tool Room Foreman, 
by large hrm of Motor Vehicle Manufacturers. Only 
those having he held similar positions in large works, with ability 
and experience, need apply. We want a man who understands 
his business. 
; re 
A 


heap giving fall iculars of experience, 
Foreman 





—— 





in Birming 


with wide ex, 
a similar 
age, e 

















TO MANUFACTURERS. 


conomy is the Best Payi 
Form of F +4 As per week pring rung oF 
penses is eq 5 per cei 





The outsider sees tings bia an Nga) aw pass ve and not 
notice, because they are 


For expert advice and assistanto— 
Apply %, . Rae rn 





entleman Wanted, Prepared to 


£3000 to Feed in Lew Autoiwobile business 
cirehs i ‘he ~ er to entitle holder to position 
a Applic ns preferred from those having 

commercial Sipattenes. —Address, 1385, The Engi- 


c 


omg Man would like to Invest 


fa ~ in ——, Stata Would take 








arket-street, Manchester. 141s active part in M: ment of 
a po enced Meltin ng Shop * prhetioe, all R pew ood all- 
: roun ool foundry supeiense, theoretical and ee 
Exgineer, Major, M.I.M.E., | Address, 1367, the Engineer Omos. 1367 ¢ 
OMNRRAL RR WORKS MAN ees respon, 
or Wi MAN Several ex) . 
ence as such. 26 years ind technical | A gencies Wanted iby Fully- 
sevety es of the manufacture of Railwa: Rolling Stock, Tram- —— Engineer, with tical, theoretioa y; 
Steam, Petrol an ee Motor Vehicles, Heavy’ Steam ——— ne for Small Tools, Machine Tools, 
nes aud pa td ChetagIy capebie ef bonitrolling all t, Tool and other Steels, &c, Lanes. 
Ty Wises d pth alas tortion and na Yorke. distrigt, caters Cotmnthenign Gusts 
“Sieon nan Engineer Office. Post a | —Addross, Pol2, The Engineer Office. P12 b 








EE eecnmeam eens | L 


yy inn HE ont Napferences. pee | ee 





ngineer, with Extensive Com- 
SIRES ES Suis “REPRESEN NTATIONS. oa 





| Engineer “with ; Technical Train. 
and eee in inihes, eoustruct wette oon trials, 
ll pot ng on uy pais 








ing ro ens Tai for. nace 
ngineer (3 32) 9 n for i e- 

Eoces ft as uAwAeR *.. magege: 

prent Machado riguee on ag ‘and tana Ralntemace of | 


RaPer a ak beck eames BE | OO 





ngineer (83), in Royal Marines 
siuce August, 1914, eee, Be INTMENT, home or 


abroad, as WORKS MANAG a | Engineer. 
Public sehool education n; irwtclam BO. . certificate ; three 
zal a sro hala not disabled. Address, 
an ress, 

Pose, fhe Engineer Omen. *s P6% » 





ngineer (39), with 20 Years’ 


Engineering ex, SEEKS APPOINT- 
MENT. Su a x ates, Construction and 
ome or abroad. 





at h ighest refer- 
ences.—Address, P619, oo rhe Enelee Engineer Office. P619 B 








salary red, to P587. The Engineer Office. 
nergetic Foundry 
WAS for shop Wee BS 30 Teaers making Grey 
Tron, Ma:eabie and Stee: — te age, wage, 4 wi 
perience, to 1437. The Engineer ce. 
froreman Wanted b Firm | of 
5 ne eers Sant to TAKE CHARGE bt 7 
an achinis:s.— experi an ary 
required, to 1433, The Regiarer orden” —— 1433 a 
Foundry Foreman Wanted. 
Must be energetic, with sound and th 
knowledge of Foundry work in all its Prahohes, bo both Stalieaue 
and Grey Iron, more jally the former. ork. 
a N nn eae person bay on Government work ‘will 
&e., to B LURKS L iwitep, STiyhom Staffs. “dor _ 
. 
[ron ! Foundry Foreman Required 
Eastern Counties eg 42 employing 40 to 00 hauds ; 
light to medium Casti a repetition hature, Must be able 
to organize and contro! on, and with a good knowledge of 
upola —State 


machive moulding and modern c age, 
experience, and ry required, to 1586, The Engineer Offica.’ 
a 


Machine Shop Foreman or 


SUPERINTENDENT WANTED by Firm of Com- 
mercial Motor Vebicle Manufacturers in North of 





Must have had previous experience in large Machine Shop on 
high-elass work, and capable of controlling skilled and 
unskilled labour, and hustling work t shops. — 


rf gs Ta, Tee full , 


ool Shop Foreman.—E: 


‘ ING Dems in the Midlands, eeploringabyat = 
esirous of creating a Departmen’ repair, 
mapaterne of Tools ie modern Gridley 
matics, Horizontal eS) Vertical Grinders, &c., 
fa TREQUIR ES a THOROUGHLY CAPABLE FOREMAN. 
Good oppertunity for suitable mar.—A) stating age, 
experience and salary required, to 1330, The + Office. 


Wanted at Once, Shift Engi- 


sox 14,000 K.W. Power Station. Ex) 


iculars tty experiente, age =“ + 





ineer- 
hands, is 








Ae -T.AC. a a DoS. = be — Mechanical ar 
rman tion fer capable mah.—A 
The {permanent a — 5 
harge Engineer Required 
Must have bad good Fig pews experience wi h Producer 
8, Gas Engines, Electricity, Lighting ana ee hs 
Seats full particulars, experience, salary, &c.—A\ “ee 


The Engineer Office. 





Engineer (42), M.I. Mech. E., 
Vorks Manager, DESIRES CHANGE. Electrical and 
handling male 





and mammals | tabour, ¢ estimating, lay-out, and 
—Address, eae The Engineer Office. ” Pé3l B 
nspector Desires | oituation, 


Giwsgow or West 
Ea and food won Free ce middie of anwar 


- in Suivess PRS The Bagh 
Mechanical with 














“Ragiiser, 














maby y ractical experience in works m 
at ap fnercial business, home abd d foreign, OPEN 1 
£1200 per = an ities : Works design design. layouts , ex- 
ee an 

(cer (Ove upying ae 
official posit ion), — —— and Univers.ty — 

1 ani organising experience, 
ford penne of years, has had ciel ondariones i 
ee | croughly RE 


handling labour, ‘problems and 
and Associations, 
SPONSL POST in first-rate firm euitcviae "igs 


labour. 
Address, P630, The Engineer Office. P630 2 


(iL, Mills. — Engineer Works 





pM ey ee possessihg wide fh Dewiorizing of the eo 
~ Sot Satna 4" S wnpehie of ae of designing : 
=~ 
a superintending the ereetion of ‘on Mitts on im tines, 
is willing to eee SUITABLE OFFERS —Write E A. 
c.o J. kers and Co., Ltd., 5, Nic! icholaslave, EC. 418 ‘1400's 





Position Wanted. — Production 


BP ame a) ay? ee, oon Fas with =. 





Pool Maker, One Used to ii igs, | fer 


~ Electrical Ne ea Gear. Some experience in Arma- 
Formers vantage. Permanent job < we 
man.—Address, 1812.7 The F. eer Office. 


Wanted Immediately, Two Esti- | 722° 


MATING and Cea CLERKS, accustomed to General 
Engineering Work. — age, experience, references and 
salary required, to 1466, SThe Engineer Office. 1466 a 


Werke, Prime Cost Clerk for] FY 


peg Works in country. Must tA had eo 

ng New ines and and be com 
ho Cuaree e of ae ee —Ap) = Nye particu ont 
ex jenee, references, and salary and when fee, to 
W. TAS ASKER and SONS, Ltd., Waterloo Ironworks, Angorer, 
[ ange Firm of Engineers Manu- 
RING Commercial Motor Vehicles REOUISE 
HEAD $OsT CLERK, with experience of up-to-date methods 


and systems.—Ai ddress, stating Fd ex) 
required, to 1377, The Engineer Office. 


Advertiser, Dept. Arm- 


STRONG, WHITWORT: me rs el ah! DESIRES 
POLITION or AGENCY with Firm doing business with 
oo, shipbuilders, collieries. Good connection North of 

England District.—Address, P625, The Engiaeer Office. 
P625 


ture Coil 








ence, and salary 
1377 a 





Advertiser Seeks Position as 


WORKS MANAGER. first-class a Engineer, good organi- 
sing abilities, well up in the P.B. or P.W. 


- Systems, pre amet to 
construct works for any competitive business 
(covering 74 years).—Address, P626, The Engineer Office. Pé0ss 


A®, Experienced | Engineer Re- 


UI oa ENGAGEME RESPONSIBLE 
POSITION such as WORKS MANAGER or PRODUCTION 
MANAGER. Has held similar positions. Thorough know- 
os of Soin. pootedion, machine tools, ‘conizel of 
costing. Excellent references. .M.1. 
Mech. te Addons P629, The Eagineer Office. P629 8 


Belgian Engineer, Having Ex- 
LLENT cqaetine with Belgian mines and Metal- 
lurgical works, SEEKS REPRESENTATIONS, also for 
Motor Car specialties —R. PHILIPPART, A.1.B., 34, rue 
Vander Meersch, Brussels. 1427 2 


uyer of One of the qo 
Houses in + country DESIRES RE-ENGAGE 

at liberty shortly ; Engineering, Building, eq other classes of 

material. —Address, 16, Th ¢ Engineer OM P616 & 


(Shemical Engineer eines Re- 


PRESENTATION PARTNERSHIP ; 
business.—Address, P628, The Engineer Office. eee se 


ivil Engineer. — Advertiser, 
B.Se, (Hons, | uysics), London Univ., at present Capt. 
R.F., is AN X1003 to der IN TOUCH with a good fi firm 
where his qualifications will be of use and opportunity exists 
for ~ 79 secon ton hg Three yeuis’ Active Service 
abroad, rranean and France.—Ad iress, Peis, The 
Engineer ‘Omen PC15 B 























ren sma coal ant control on 1200 cor D, Eee 


nieur Mécanicien et _Diree- 


conauiie’ a téchnique, ave usine mé 
charger insta on ekaneventnons t wsishines on 





S “ae caargly leat oy use machines, 
tsthnten iques. Références.—Adresser les offres & MARIORE, 
Via io 26, Milano. 





| Mewar Engineer (Canadian) 


eh age —S ge wht d AGENCIES of PAcaINER 
achine Works of record. 
locality hog g to business offering.—Address, 
Ps8l, The Engineer Office. il > 
POST-WAR TRADE. 


ow is the Time to be Repre- 


SENTED in London by an efficient service with sake 
structi: 





bad Yt hd 
London iene of} 3a ears’ stan Sy gy 2: — 
i ingineers, of lo experience in 
= wiih re Sestrieah, nay and ctv Suginaert “ = 


acoeanene in the railway, tramway, 


muni 
SORESCias ar a 7 yt ph ORsiwnk 


< — in first kn P54 
le 





T'o Manufacturers, Machine 
TOOL, AND LABOUR-SAVING 
APPLIANCE MAKERS, &e. 
Engineer, practical, technical, mmercial, at 
present Admiralty Sapves oficial aes 
early release, with » sound con! among 
onl tne and Shipbuilders on “the “Clyde, having 
office accommodation and faeilities in 


GLASGOW. 


OPEN to enter into pot hg 
TIONS with coe or two I FIRMS of high standing, 
with a viewto REPRESENTATION, energy, 
initiative, and ability could be utilised to the 
er 
‘Address, COM Bacal. Wm. Porteous and 
Co., Advertising its, Glasgow. 1384 pb 





Tutors 
Penningtons, Engi nen | 


also A.M.I. 

Ok, and AMIME. Introductory 
Mathounation and MT Mechanion “Sh, Oxford road, M ae 
I 


foes Inst. Mech.E., B.Sc., 


EERING EXAMINATIONS.—Mr. @. 4 
tapondenee, Hi 


ominaer 
anted, a 15-Ton Hand Derrick 


CRANE, with « ft. Jib.—State price for hire 
1292, The Engineer Office. we 





of successes 
vommenosd at any 





chase to 


"| Wanted at Once, in Good Order, 


AYDKAULIC PUMP. cheer beit or electric griven, 
suitable for Accumufator with 15in. Ram.—State full 
a to THOMAS GREEN and SON§ Ltd, Smith 


Wanted 





a Tron. 
18 


New or Second-hand 


LOCOMOTIVE JIB CRANE for “g bgin. 





mge, to lift 7 to 10 tons, with jib not less than S0ft, long.— 
rite, giving particulars, to WORKS DEPS., B.T.H. OO., 
Rugby. 1165 ¥ 





Wa nted, Planing Machine, 
Second - nend, in sy cooditiun, Stt x Sft with 6ft. 
— on —state price and particulars to 1419, The — Te 





Wes Manager and Head Fore- 


mo (35), — = a fain. 
VE VERMAN ENT 


er ye 
ences, Controlled 200 haads, | Beate salary. 


In 
rod year’s satiefa for active interest with ood 
Tm, onscaen Pate, frie Bog e Engineer Office. 


80) Requires Similar 
anos in oan © ees ge of 
F K.; 15 years’ oo of latest m of produc 


first-class refere’ 
Address, PES? The The Engineer Office. 


oreman 42), Desires E 

M " MOTOR pag ee ged a 
Mass Production of of all units, x, front and rear 
axles, &. peg Bed e r 
and Can saaiedl labour.—Address, 


Machine Sho 


P557 8 





Eros. 


pee 





Foreman Desires 


RE-ENOAGEM EAT, 20 years’ experience Motor and 
General years —— age 35; reference — 
Address, gy? The Scot OM ce. P622 ws 


Wanted, Position as Outdoor 
wide 
soa ivdruule, age 27 8 ee @ 


aves ‘hh 


Firm of 
A sere tency 











Good 
sourse to include = Works and. 
Address, 10, “ The Engineer” 0s 
anted, a Partnership, or to 


PURCHASE, Good, Sound MAN FACTU RING 
BUSINESS in or near WOLVERHAMPTON.—Address, 1407, 
The Engiveer Office. 1407 « 


SPECIALITIES FOR FRENCH 
RAILWAY COMPANIES. 


(jentleman Representing Group 
highly placed in French and Belgium Kailway circles, 
SEEKS AGENCIES 
on their behalf for France and Belgium. 
Specialities of real interest to railway companies are 
required. 





with 





in first inst 


STENSBY and CO., 
Withy Grove, Manchester, 


Please 


1476 p 





| We Second-hand Punch 
and SHEARS, avout 16m. Blade, 12in. Gap; band 


and power.—PARMITER and SONS, Ltd... Tisbury. 1458 ¥ 


anted, Set of Rolls to Flatten 


up to jin. plates, not less than 42in. w.de.—Send price, 
where to be seen, and full details, to 1277, The ee 


x 

anted, Two Edge Runner 

MILLS, ° endienisiven, New or Second-hand. Pans 

about 5ft. diameter ; rollers about 30in. x 12in —Give full 
” | Binas-read, and price, LIVELY PULLY SOAP a 
jinns-road, Liverpool. 1471 


Wanted, Vacuum Pumps, 35c. ft. 


air = I8in. mercary (25 at a tine) a 


The Engineer O' 
Wet 1200 to 1500 K.W. 


= — a 3-phase, _— 2008 volts complete with Con- 
t condition.—Address full 
Sercmuare oe, is, e Tncineer Office., 225 


A Time Recorder Wanted. 
Advertising 

















on Pag ty be seon.—Box T. seer 


Brown and Sharpe's Capstan 


WIRE FEED LATHES bah sizes ~ 0 aud1; 
must be in good cordition. — Box — Aaver: 
tising Ageney, asery deans, Tomsoh, i to) 1449 + 


L°ce Cranes Wanted, Steam and 


Electric, 3 tons to 15 tons conjaity, " a rail & 
ali motions.— Kogineet 
Office. 


Particulars and prices to 
achinery Wanted. — Presses 
Double 95. 60 to 100 tome 5 pompoure) ; be ange 
MACHIN E, l0in. to Qin. stroke, dou 
action ; Si-O 8 De DRILLING MACE E, os in. javindle. 
New or illustrations, and cations, 
to ACCL mud POLLOCK, Limited, Oldbury, Birnghn 


Metallurgical Microsco cope 
State make and full sete and por, 
JUHN BROWNING, 146, Strand, London 


Boring and Turning 























MUL te take in 6ft. Ps t. high. 
HORIZONTAL BORING aud FACING "MACHINE to 
take oe with back eA for borin; 
EQUIRED by W. J FRASER and CO., iad, 
Dagenham, Essex. ‘Y438 r 
Ap Recorder, a New, 
7, 149, E.o.1, te 





Bet for Sale.—One 14N.H. P 


Se 4 BOLLER, on wheels, made by Ga 
vat. din. x Sit dia, 23 sq. ft. hosting 

strtce, a “HP. Ditto, by Garrett, 14ft. 4in. x aft, 
re wey pe surface, 140 40 tb. ressure, dis, 
i8) RE by Garrett, on wheels, _ 3in. x 

4ft. 6in. Ebi heating surface, 140 lb. 

ONE GON N “| _ hy on wheels ; maker, Davy. Paxman 
—_ ~ 4in., 705 sq. feet heating Surface, 


140 Ib, pressure. 
ONE 78 N.H.P. Ditto, by Marshall, 140 Ib. working 


PIPOUR Babcock WATER-TUBE BOILERS, each with single 
neem aps 18ft. _ x Mt. 6in., and 84 4 din. tubes ; hand 
oe ON Davey Fax xian ‘ ECONOMIC” BOILER Mt. 6in, x 


cong etd a mecha: nical 
oan: city, 10,0 10,000 lb. per hour. 
LAN BUILERS, 26ft. x 7ft. Gin. to 30ft. x 7tt., 
for 80 Ib. to 120 Ib. pressure. 


cronvan Oman COHEN, BONS | ARD Co., 


“aan. E. — 


Cs: Iron Pump Pigs (3) , 10ft, 


long, ~~ ‘Also, Pye ae in, a" 
fan 3 OnE Vain Siemeter 


“Pions, 8 crn TON rand Deciv Myf ‘Chae is 
ke - an 
it og 


(Sochran Boilers.—F or Disposal, 
the following SECON D-HAND BOILERS :— 
pe 8 Sft. dia. x Lift 

ain. ish be h, Tole 150 los. pressure. 
Forse fan tia 3 Tare. » 7 robe " 
Allin ition. 
Also a number of SPARE 1 TU BES for the above 


aes 








DISTANCE 
—For farther particulars and prices, address 14 
neer Office. 





e.§ 
For particulars Messrs, JOHN BAKER and Cv.,L te, 
Kilnhurst Steel Works, near Rotherham, Yorkshire, where 
they may be insp d by appoi 1276 o 








Excess, Stocks for Disposa].— 


ts, Setacrews, Pressure Sones Whee! Valves, 
Varnish, Paint, — Kingtite iam D Ringtite 
Scrap, and other material:. List on ap; ~~ Ae ease Teply 
tol eer Office. 1405 « 





cae Steam Turbine Genera- 


eee SET, direct-coupled to #.C C, Dynamo, 200 K. w., 
D.C, condenser, motor-driven circulating and 
og pA 4) "panels, and steam and exhaust piping, 


formi: g a com) n' 
oe £0 W STEAM GENERATING SET for immediate 
sale, Wiliasi ather and Platt; 220 or 440 volts; perfect 


woexiog ore 
ines. West Walls, Newcastle-on-Tyne. 1183 o 


ae Hire, Pumps and Well- 





sul Nos for Contractor's Wells &. 2, 
and OO., Upper Ground. 
No. 978 Hop. SB « 





"ee 


yeeriCal Li CEMEOUED CORLISS eeerne, wie 


Pes Se 
160 Ib. 


aa CONDENSING ENGINE, oylinder Wia. 


Min. stroke. a Pressure 6% lb. 

ll to cxgations conde. 
Ez STERL TUBE and 
CO., Lia., 1022 « 





For Sale :— 


ONE 1500 K.W. WILLANS-PARSONS STEAM 


TURBO SET ALTERNATOR, 2 volts, 
plete with iP heating. surface 
Pp engine 


ONE 1: 1} 5 W.. WILLANS-PARSONS STEAM 
PEE OSON, 300 2. pa, 200 Ib. to aq. in., 
with exciter, also 


dle 





Oe ote ts 
ctoaeasinn bank, pumps, &. 


ONE 500 K.W. GENERATING SET, Triple- 
Browett , Bp. cyl. 

x isin we stroke. — 
‘estinghouse 


Engive. by 
Theechate by Bitigh W Co., 2100 vo! 
plete with exciter, &c. 
ONE 225 K.W. GENERATING SET; Eagine 
eo een hog end generator by B.T.H ys 
comp. wound, 500 volts ‘complete. 

ONE GALLOWAY BOILER, 28ft. by 7ft., fo 
60 Ib. pressure. 

ONE 2000 H.P. TRIPLE-EXPANSION THREE- 
CYLINDER VERTICAL ENGINE, by Bellias; cyls. 
22in and S5in. by Sin. stroke; 200 r.p.m. at 

170 Ib. steam. 


One TRIPLE-EXPANSION ENGINE, by 
Browett and Lindley; b.p. cyl. 17sin., ip. 26in., l.p. 
Bin. by l4in. stroke. 


R. H. LONGBOTHAM & CO., Ltd., 





WAKEFIELD, be 
For Sale :-— 

ONE TRIPLE-EXPANSION ENGINE, by 
eae and pened 3 hp. cyl. 17pin., ip. 25in., Lp. 35in. 
SINGLE. "PHASE x me ATOR, by British 
me” 500 K.W., 2100 voits, coinplete with 
R, H. LONGBOTHAM & Co., Ltd., 

WAKEFIELD. 1226 a 





or Sale, Cast Iron Sectional 


R TANK, ity about 4000 J ag: ng 
142 


ATE 
CHARLES HORNER, Ltd., Mile Cross, Halifax, Y . 
« 





CLOSING OF CONTRACT. 


For Sale, the Following Machine 
TOOLS :— 


10in. x 12ft. $.S.S. LATHE, by Holdsworth. 
lin. x 12ft. S.S.8. LATHE, w th extension 


— 


bed. 

1 Qin. x 12ft. bed, S.S.S., Easterbrook, Allcard 
and Co., Ltd. 

2 10}in. x Sit. S.S.S, LATHE, Haigh and Co. 
Nearly new. 

1 7hin. x 6ft. HEXAGON TURRET BORING 
LATHE (back geared), by Pollock and 
MacNab. New. 

8 Asquith Heavy BORING LATHES, Din. 
centres x 8.t., take 3in. bars. Nearly new. 

2 — Heavy DRILLING MACHINES. 
Nearly 

1 THREAD “MILLING MACHINE, | by 
Crossley. New. 


ROCHESTER THREAD MILLER. 

KNURLING MACHINE, by Burgess. 

Jones and Shipman 26in. Heavy DRILLING 
MACHINE. Nearly ne». 

RIVETTING MACHINE, 
Nearly new. 

1 QUICK WORK HAMMER, by Oliver. 
Offered subject to being Unsold. 
Apply, THE LONDON BRICK CO., Ltd, 

FLETTON SIDING, 
PETERBOROUGH, 


— a 


_ 


by Flowers. 





18 
B 


arrett 
eating 


'. dia,, 
Sin. x 


xman 
rface, 


orking 


single 
hand 


Gin. 
lanical 


x ft, 


131 


Oft. 


meter 
RET, 
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IRON MAKING IN ITALY. 





Watt the natural beauties of the Aosta Valley are 
widely known, few people have more than a vague 
idea of the fact that the district contains a vast 
mineral wealth, its mines yielding copper, anthracite 
and iron, From the iron mines, until about fifteen or 
twenty years ago, came a special kind of iron which 
was named after the valley, and was highly appre- 
ciated by engineers’ for its high quality and extra- 
ordinary purity, which placed it on a level with the 
best classes of iron produced by Sweden. The Aosta 
Valley is also rich in water power, but neither this 
source of energy, nor the mineral wealth, were ex- 
ploited of late years, until the imperative needs of the 
war brought a new period of activity to the mines and 
waterfalls. At Montjovet and Saint Marcel important 
hydro-electric works are already in operation, pro- 
ducing electric energy and carbide of calcium; at 
Donnaz and Pont-Saint-Martin other plants are 
producing electrolytic copper, while at other places 
anthracite and pyrites are being worked, and alumi- 
nium and other materials of great commercial value 
and industrial importance are being manufactured. 
But perhaps the most ambitious project of all is the 
vast hydro-electric plant which the well-known 
Genoa firm of Giorgio Ansaldo is laying down to 
furnish 200,000 horse-power, and provide dynamic 
and thermic energy for the great electrical steel works 
at Aosta, and which will soon be ready to start 
operations. 

This establishment, says Professor Luigi Luiggi in 
the Industrie Italiane Jllustrate, will be one of the most 
important electro-metallurgical works in Europe, 
and is therefore deserving of special attention. For 
Italy, rich in iron ores, but poor in the coal for 
smelting them, the new establishment opens out new 
vistas, because,instead of the heat obtained from coal, 
it will utilise the heat produced by the electric energy 
generated from the hydraulic power of the Aosta 
Valley, which hitherto has been very little utilised. 
This water power is so abundant that it is possible to 
produce during one half of the year at least one 
million horse-power, and during the other half not 
less than 250,000 horse-power. The new Ansaldo 
works will derive their ores from the famous mines of 
Cogne, and smelt them in the electric furnaces at Aosta, 
whence the product will be dispatched in the form of 
pig iron of the Swedish type, to be converted into 
special kinds of steel, or in the form of plates, of which 
there is now a serious shortage in Italy, because, 
before the war, this industry was a monopoly of 
yermany. 

THE CoGNE Iron MINEs. 


The ore which will be treated in the Ansaldo 
electrical steel works will be the magnetite produced 
by the Cogne mines, which, according to the researches 
of Professor Stella, of the Turin Polytechnic, contains 
50 to 65 per cent. of iron, and in certain veins as much 
as 68 to 70 per cent. In former times this magnetite 
was smelted in charcoal furnaces, thanks to the 
existence in the Cogne Valley and its immediate 
neighbourhood of rich forests, which provided the 
wood for making the charcoal. And thanks to the 
purity of the mineral, which contained no phosphorus, 
and barely a trace of sulphur, and thanks also to 
the purity of the charcoal from which, too, sulphur 
was absent, an ideally pure iron was obtained, which 
was admirably suited for the finest work, especially 
that of an artistic character, since the. exceptional 
purity of the metal enabled it to resist oxidisation. 
A proof of this statement is to be found in the bean- 
tiful fountain in the principal square of Cogne, erected 
in 1809, which, although provided with no protective 
covering, such as paint or varnish, shows not the 
least trace of rust. Gradually, however, the supply 
of charcoal became exhausted, and as the use of coal 
would have altered the purity—the principal merit— 
of the maufactured iron, the industry fell into decay. 
Moreover, the increasing cost of charcoal made the 
price of the iron prohibitive. 

Thus the wonderful mineral deposits of Cogne, 
although so rich in iron, have remained neglected. 
Yet it has been ascertained, by means of borings and 
assays, that more than 10,000,000 tons of the very 
best material are available, and another 30,000,000 
tons may safely be presumed to exist. The problem 
of utilising this mineral wealth was complicated also 
by the difficulty of transport and the housing of 
the workmen, because the mines are situated more 
than 2500 metres above sea level, and therefore in an 
extremely cold and inhospitable region. 

Hence the mines of Conge ceased to be worked, and 
the extremely pure iron of the Valley of Aosta became 
little more than a memory recorded in the fountain 
already mentioned. 


AN AMBITIOUS SCHEME. 


Two Genoese industrialists, Commendatori Pio and 
Mario Perrone, one the president and the other 
deputy manager of the firm of Gio. Ansaldo and Co., 
conceived the idea of utilising the hydro-electric 
forces of the Aosta Valley for solving the problems of 
coal and transport ; they proposed to use electricity 
instead of charcoal in reducing the fine ores of Cogne, 
employing furnaces which are an adaptation of the 
plants already in use, but on a small scale, in Sweden 
and America. In this way, as they thought, it would 





be possible to produce at a remunerative price the 
iron of extremely pure quality which was manufae- 
tured when the necessary charcoal was available. 
And so, having on the spot the ore and the heat 
produced by electric energy, as well as experienced 
workmen, it became possible to revive the iron 
industry of the Aosta Valley. 

The scheme has been realised with so much energy 
that the first of the Ansaldo electrical furnaces will 
be ready to start working in the course of the next 
few months. Without entering too much into 
technical details, it is possible to give some idea of 
the work which is now approaching completion. In 
the first place it was necessary to solve the problem 
of working throughout the year in the mines, in spite 
of the fact that the latter, as already stated, are 
situated about 2500 metres above sea level, and hence 
in a region of intense cold. Accordingly there was 
constructed at the mouth of the mines a large building, 
with extremely thick walls and a very solid roof, proof 
against avalanches, to accommodate 500 labourers 
who will be able to go direct from the building to the 
working galleries without going into the open. In 
this manner they avoid the two greatest difficulties 
against which they have to fight—the snow and the 
avalanches. Afterwards there were constructed two 
aerjal funicular railways for bringing the ore down 
from the mines to the washing and sorting houses, 
situated about 1300 metres above the sea, close to 
the village of Cogne. From there the ore, suitably 
prepared, will descend direct into the trucks of an 
electric railway now being built, which will convey 
it to the electric furnaces lower down in the valley, 
close to the town of Aosta. To assist the workmen in 
reaching the mines there is an aerial] railway. or 
“‘ telpherage,” intended exclusively for the personnel, 
and by means of which they can go from Cogne to the 
mines or vice versdé in a quarter of an hour. All this 
part of the scheme is now in working order. It will 
require, however, at least another couple of years 
to complete the railway for conveying the mineral 
from Cogne to Aosta, because of the lack of wheels 
trucks and electric locomotives. But in the mean- 
while a motor road, 20 kiloms. in length, is being 
built between Aymeville and Cogne, along which road 
trains hauled by tractors or camiens will be able to 
ascend empty as far as Cogne, and descend loaded to 
the immediate vicinity of Aosta. There, upon a con- 
veniently selected height, depéts or sil-s for the washed 
ore are being constructed, from which it will descend 
hy its own weight direct to the electric furnaces. 

The problem of the extraction and transport of the 
ore having been solved, there remained the second 
but equally important problem of providing the 
electrical energy necessary for creating all the heat 
required for the treatment of the ore and the fusion 
of the steel, to say nothing of the power for working 
the rolling mills, the cranes, and the thousand of 
other machines which form part of a great works 
capable of an annual production of more than 100,000 
tons of steel plates. 


Suprty or WaTER PoweER. 


It is calculated that for this double necessity— 
thermic and dynamic—about 200,000 horse-power 
will be required. The water necessary for producing 
this amount of power is obtained from a series of 
watercourses from the Eyva, the upper Dora Baltea, 
the Dora di Rhemes, the Savare, the Val Grisanche, 
the Val Tournanche, and other smaller streams on the 
right of the Dora, assisted by various artificial lakes 
capable of providing a total of more than 100,000,000 
cubic metres, and regulating the variable yield of the 
natural streams, especially when they are fed by 
glaciers, as is the case in the Aosta Valley, which in 
winter yield very little water, or in some cases none 
at all. 

Of these installations two are already almost 
completed, that of the Aymeville, giving 10,000 horse- 
power, and that close to Cogne, giving altogether 
5000 horse-power ; a third in the valley of Rhemes, of 
12,000 horse-power, was finished in July, while a fourth. 
also of 12,000 horse-power, will be finished in the course 
of a few weeks. The work has also been started for 
utilising two other waterfalls, giving a total of about 
50,000 horse-power, in the Val Grisnache and Dora 
di Rhemes, which are expected to be finished in the 
course of next year. Gradually the construction of 
other hydro-electric installations will be proceeded 
with, until the required total is reached. 

There only remains the problem of the production 
of steel by means of the thermo-electric energy. For 
this purpose it has been decided to install eight electric 
furnaces for the production of cast iron from the ore, 
and eight others for the direct production of steel. 
The latter are of a special type, designed by the 
Ansaldo firm, capable of being charged with 15 tons 
of ore at a time and of taking three charges a day. 
It is estimated that a fourth part of the work in this 
connection has already made good progress, and it is 
estimated that a fourth part of the installation will be 
ready this year, and the remainder in 1919. There 
have already been completed various minor electric 
furnaces, of the ‘‘ Bassano-Stazzano-Ansaldo”’ and 
‘** Hérault ’’ type, for supplying the immediate needs 
of the war, in which, while awaiting the Cogne ore, 
waste steel and turnings are being worked. 

In course of construction also is a big rolling mill 
for plates, which is approaching completion, as also 
is the case with plants for the production of the 


so-called “ special steels”” and “ high-speed steels,” 
the foundries for special castings or iron and steel, 
and the works of furnishing the electrodes of whieh 
there is such a large consumption in the electric 
furnaces. 

New Town Createp. 


All these works will cover an area of about 1,500,000 
square metres, and are in close connection with the 
railway and the Dora, from which an ample supply 
of water will be obtained for various requirements. 
And as this vast undertaking will demand the importa- 
tion of some thousands of workmen, in addition to 
those already on the spot, a small industrial town is 
being erected close to the head offices of the steel 
works, capable of housing more than 1000 families. 

As will have been seen, it is a huge programme, 
which, although simply in its essence, has nevertheless 
been thought out on grandiose and complete lines, 
such as are necessary for the proper working of the 
vast deposits of magnetite of Cogne and the inex- 
haustible electric energies of the Aosta Valley. 
Briefly stated, the object is to produce from the 
extremely pure ore of Cogne, and by the heat generated 
by electric energy in appropriate furnaces, a cast iron 
of the special Swedish type. This iron has a market of 
its own, and exercises a specific influence on the pro- 
duction of special steels, and the engineering industry 
in general. Besides having a national market, the 
Cogne iron will enjey an international market, and 
will undoubtedly have a marked effect upon the 
development of Italian industry. 

The moving spirits in this vast programme are, as 
already stated, the brothers Commendatori Pio and 
Mario Perrone, who have already accomplished the 
miracle of increasing the number of workmen-at the 
Ansaldo shop from 7000 to 60,000, and who, in con- 
nection with the accessory industries, give employ- 
ment to no fewer than 76,000 men. 








18,000,000 GALLON RESERVOIR AT WINNIPEG 


In 1912 the City of Winnipeg decided to increase 
its water storage capacity by the construction along- 
side the previously existing reservoir of an additional! 
reinforced concrete reservoir to hold 18,000,000 
gallons. At that. time Col. H. N. Rutton was City 
Engineer, and W. P. Brereton, who now himself 
occupies that position, was entrusted with the work 
of designing and supervising the erection of the 
structure. It is to his courtesy that we are indebted 
for the following particulars and for the photographs 
from which the half-tone engravings given on the fol- 
lowing pages have been reproduced. The position 
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of the new reservoir with regard to the pre-existing 
reservoir is shown in Fig. 1. 

It was decided to build the reservoir partly in 
excavation and partly as surface work, and to cover 
it over with earth when it was completed. The 
contract for the removal and disposal of the earth 
was awarded in November, 1913, and the contract 
for the supply of the construction plant and for the 
provision of the labour necessary for the work was 
awarded in March, 1913. The work of excavation 
was begun on November 5th, 1912. Wheel scrapers 
were employed until frost made a change of method 
necessary. Thereafter, blasting of the frozen ground 
was resorted to, the débris being placed in trucks 
and hauled away. Even this method had to be 
relinquished early in January, 1913, owing to climatic 
conditions. As soon as the ground was in fit con- 
dition in the spring operations were resumed with 
wheel scrapers, a steam shovel and ‘‘ dump wagons,” 
and the excavation was completed early in May. 





Generally speaking the excavation was carried to a 
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INTERIOR OF SOUTH HALF—OCTOBER, 1913 


depth of 8ft. below the surface of the prairie, that 
depth having taken it well into the blue clay. During 
the winter the drains from the reservoir to the sewer 
had been constructed and Jeft ready to carry off the 
surface'water which collected in the spring. 








SOUTH-WEST CORNER—AUGUST 1913 








steel for the reinforcement, and pipe connections. 
The method employed for handling the concrete was 
by means of cableways arranged from east to west. 
One cable was one and a-half inches in diameter, with 
six strands of nineteen wires of special plough steel, and 
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In the beginning of May the concrete construction 
was commenced. A branch from the lines of the 
Canadian Pacific railway had previously been built 
along the Eastern side of the excavation for the 
purpose of bringing in sand, crushed rock, cement, 





the other was one and three-quarters of an inch in 
diameter, also with six strand_of nineteen wires of 
special plough steel. Each cable was carried over 
timber towers to dead ends, which consisted of a 
grillage of timbers upon which were loaded sacks of 











PROGRESS OF EARTH COVERING—OCTOBER, 1913 


sand, the grillage being buried in pits taken to about 
7ft. ‘below the surface of the ground. Each tower 
was carried on wheels, which ran on steel rails, so that 
it could be easily moved in a north-south direction. 
On each tower on the east side of the site there was a 
steam engine for hoisting and traversigg the concrete 
buckets. Each tower was, of course, carefully 
stayed after being set in the various positions to 
which it was moved. The siding from the railway 
was arranged so as to come between the rails on 
which the towers travelled and the excavation. The 
concrete mixers were placed between it and the 
bottom of the slope of the east bank. Concrete 
buckets of one cubic yard capacity were employed. 
They were placed on cars for filling. These cars were 
run east and west on a short line at each mixer, the 
line being carried into a trench cut in the east bank 
beside the mixer directly under the cable. 

Sand and stone were shovelled out of the railway 
wagons into wheelbarrows, and taken in them to the 
mixers. At first the cement was unloaded into a 
store house on the east side of the excavation where 
it remained until the prescribed tests had) been 
made on it, but afterwards arrangements were made 
to have samples taken from each wagon at Fort 
William, the place at which loading was effected, the 
samples being forwarded quickly to Winnipeg. 
In this way, by the time the wagons arrived at that 
place, a 24-hour test had been obtained, and if .it 
proved satisfactory the cement in the wagons from 
which the samples had been taken was freed for use 
and taken direct to the mixers. This arrangement, in 
addition to eliminating storage, which was advan- 
tageous because storage space was difficult to obtain, 
also reduced the cost of handling. 

The distribution of the concrete over the large area 
of the reservoir was the greatest difficulty encountered, 
It was, however, finally accomplished satisfactorily 
by means of a special distributor for each cable. 





Each distributor consisted of a light frame tower, on 
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NORTH HALF—SEPTEMBER. 1913 





ROOF SHOWING EXPANSION JOINTS—AUGUST, 1913 
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REINFORCING STEEL IN PARTITION WALL—AUGUST, 1913 


the top of which was built a hopper of about one and | inch bars. All the steel used in the beams consists 


a-half cubic yards capacity, the outlet from which 


was controlled by a shuttered opening situated at the | 


tower corner. The hopper discharged into a gravity 
trough which was made to swivel horizontally 


of square twisted bars which vary in size from half- 
inch to one and a-quarter inch. The arrangement 


| of the reinforcement in the roof and pillars is shown 


|in Fig. 2. 


through an angle of about 250 deg. From the end of | 
this trough a second gravity trough was suspended | 


so as to swivel through any required angle, and its 
lower end was held by one or two labourers. With 
this arrangement a width of 90ft. could be covered 
without difficulty at one setting. The towers were 
moved from one position to another by means of their 
own engines, and each move took about a quarter of 
an hour to effect. It was found that on the average 


about one move a day was required, and in no ease | 


were more than two moves found necessary in that | 


time. 

Two half cubic yard ‘mixers were used for each 
cable way. The maximum run for any one day of 
ten hours was 340 cubic yards, and the maximum 
run for any one day of ten hours for one mixer was 
192 cubic yards. Both mixers were driven by petrol 
engines. Two one-cubic yards capacity buckets were 
used for each cable way, two batches being taken 
each trip. 

The floor of the reservoir is designed as inverted 
arches, columns to carry the roof being placed at 
15ft. centres one way and at 18ft. centres at right 
angles. 
6in. and the maximum lIS8in. 
floor was poured in diamond shaped sections and 
no reinforcement is used in it. The columns are 
fourteen inches square. They have four half-inch 
square twisted bars as vertical reinforcements, 
these bars being hooped at 6in. centres with quarter- 
inch round steel rods. The roof slab is 2}in. thick, and 
is supported on beams at three-foot centres. The 
reinforcement of the roof slab consists of quarter-inch 
square twisted steel rod across the beams, with three- 
eighth inch square twisted bars at eighteen inch centres 
arranged to come at right angles to the quarter- 


The minimum thickness of the floor is | 
The concrete for the | 


The retaining walls were made hollow. The 
buttresses are 6in. thick, and there are 12in. pilasters 
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Fig. 3 


immediately under the roof supports. These sup- 
| ports are reinforced vertically with half-inch square 
| twisted bars. The buttresses are at T7}in. centre 
on the east and west sides, and at 9ft. 3in. centres on 
the north and south sides. The apron on the east 
land west sides is 6}in. in thickness, and on the 
‘north and south sides 8}in. maximum, and 6in. 
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INTAKE PIPES, SOUTH SIDE—JULY, 1913 


minimum thickness. It was designed as a con- 
tinuous beam over the buttresses, each alternate 
reinforcing bar being bent above each buttress to take 


| the tension on the top side of the apron. Vertical 
| steel is also provided in the apron throughout 
| its whole height. The half-tone views give an 


| 
| 
| 


excellent idea of the reservoir and the methods of 
construction employed. Expansion joints are pro- 
vided over the entire roof area, and in no case are 
they more than 90ft. apart. Where they intersected 
the retaining walls they are extended down the 
apron to the floor. A detail of an expansion joint 


| is shown in Fig. 3. 


All the concrete employed throughout the struc- 
ture was mixed in the porportion of 1: 2:.4 by 


| volume. It was determined to use in it some water- 
| proofing compound, and experiments were carried 





out on twelve different compounds submitted by 
various firms. The tests were made on blocks of 
concrete composed of the same aggregate of cement, 
sand and crushed stone as was to be used in the 
construction of the reservoir. The waterproofing 
compounds were mixed with the concrete in the 
proportions recommended by the manufacturers. 
The prepared blocks were subjected to a water test 
under pressure one month after they had been made. 
The results of this test showed that two of the com- 
pounds rendered the cement less permeable to water 
pressure than did the others. A control block of 
concrete without any waterproofing material showed 
that some of the compounds had no waterproofing 
effects at all. All the blocks were prepared in the 
same manner and were subjected to the water test 
at the same time and under the same conditions of 
pressure, so that the test was strictly comparable. It 
was found that the various compounds had no effect 
upon the physical qualities of the cement used. Even- 
tually, we understand, Pudlo was chosen, and of it 
64,241 lb., or just over 283 tons, were used. 

The cement cost 2.02 dols. per barrel, the sand 
on truck 1.265 dols., the stone on truck 1.26 dols. 
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than would be the ease on day shift only lies in acting with so much consistency and circurn- | Signed.......... Foreman Giste!:sic.caxsvs Foreman. 1 
; -. | specti re s be inim or of | 
_ In the regular management of a workshop, it + —. ~ my ae se ort. This i 2 pS ~* T : { . : 
falls to the foremen to exercise a very considerable sect * ney eee “ : it is hac ove , a a i —~ apps hiad at <9 ams be handed in at i | 
measure of discipline, and, in normal cases, it might i yohevsned hag tng separ : t di ciplin yr mane a oe: See eee ae eee 
yi se » Ste S ¢ Set eS eC se 
’ Fig. 40 


reasonably be expected that, with good foremen|. tarti k iy inte I ‘labl 

. = . = st ‘orks earlv > war the rails . 

and a thoroughly established works routine, little eh ee op & een Seely See er ae ee 

control of the workers would be called for beyond | 220UF has not been of the most menes kind, and there | is illustrated in Fig. 40, and the Cycle Insurance 
‘ has been, and is to-day, a very mixed lot in the works. | Voucher in Fig. 41. 


what might be exercised through the foremen. On co f : i i he W , 
the other hand, there are certain questions which Arising out of a discussion with the Works Co- Another aspect of work routine, which has fitted! 
ordination Committee, the General Manager agreed | in with the works patrol system, is the scheme of j 


ure non-departmental and do not fall under any 
one foremen, but which require to be catered for recently to the patrols other than the Sergeant and | Works Admission Cards—Fig. 42. These cards ave 
specially as the control of each foreman is normally Inspector not going through the shops during working | used in various ways, notably for identification 
confined to his own shop. “ | hours, subject to the men themselves respecting the when drawing pay—see Article XI1., and similarly 
Where the size and layout of the works is such that ae 9 aeguatpie’ scene pene reminder. It S| for identification should a patrol find occasion to 
there are many departments, there will almost. in- wet 7 ved vo on = ap odoin - plberete i report @ man. 
provement, but the works cliseipline is generally 














evitably be considerable common ground, or “ no}! lias liti i th ta defi 
man’s land,” where the authority of the foreman ponte oan , Ses amet 9 en CYCLE INSURANCE VOUCHER. 
hardly carries; at any rate, his responsibility is very — e are too si to que ify om ‘a stateme ms. 
indefinite. The following are matters which fall Experience has shown that where there is broad-| Cycle Register No. | Declared Value. Voucher No. 
within this general category :— minded foremanship in the shops, and wise selection 
2 : : of patrols, there is no need to fear any resentment on 
Gapaies of uae yoy a eT the part of the honest workman—and the majority 
uation 0 raihme inside orks, inclu ing uty a ime : iT x > > . 
Recorder and Pay Stations, and Canteen. are honest enough in their outlook, but content to Registered Owner— Check No.— 
Cycle Shelters. reflect the general tone of the shops rather than help 
a orks a = or tag raise it to a higher power. The experience OMlly | coos cece cccscsccsnccngecvesevesasresssentesesscccosecere 
vonvoying of discharged men. " rms > ‘eat, vey . atter e ati " 
First Aid Service. confirms the ore at need for be iter education of men Receivep from the above the sum of One Shilling in pay- 
Fire Brigade employed in industry, especially in the case of fore- - ; ‘ . A 
. a . . . . < A ment of Insurance Premium for tnirteen weeks ending Saturday 
Regulation of mass meetings. men, and in no less degree the employment, in any : 
eens a — and holidays. sort of responsible job, of men with reputations to lose. |... +--+. 6+ +- 5+ seers eee eee ee eee eens ' 
elephone relief service, out of office hours. Tv "es sibilitv » Works Patrol in re . ; 
General inquiries, lost property, &c. : The responsibility of the Works Patrol in te gard to OU. 5. Sa cde this ative dbisa Ue Bibs + 04 easweds ; 
if : hi, Pe insisting on compliance with works regulations, only : t 
here are certain questions of works discipline] refers, of course, to those regulations of a general lp Sa : 
which can only be really effectively exercised through | restrictive or preventive character. Date ' 
the departmental foremen, but are of a nature that There is so intimate a relation between general {See over for Conditions.] i 
foremen who are not conscientious, or who are weak | restrictions and facilities, that in drawing up the Front 
in character, may require certain help outside their] works regulations it was found convenient to asso- 7 ' 
own department, if the Works Regulations are to be| ciate a number of them as follows : The ... Insurance Company, Limited. i 
consistently carried out. The following are the more 7 | 
important cases in point :— Works Regulation 
Smoking, feeding, er gambling in the shops during worki INSURANCE AGAINST LOSS | anp DAMAGE RS 
hoare, and , ' ops Caring wersit®) No. 20. GENERAL FACILITIES AND BURGLARY, HOUSEBREAKING, anp LARCENY 
Leaving off work before the proper time. RESTRICTIONS. WHILST IN i gg OF { 
Af ae ee Coes oe Be ee, oe ee © eee Of 8 eee ee ere re eae Be Soe I NE IR I se | 7 ». $ 
It has been necessary in these works to count these (a) Fully equipped Canteens, under the Management of the a E 
It is understood and agreed that the Insurance Company is 


last mentioned duties as largely general, and, there- | Y.M.C.A., are provided for the supply of cooked meals and 
fore, the arrangements made for dealing with the refreshments to every employee desirous of same, but n» Canteen | only liable for accessories when the machine itself is stolen. 
TELE » thee property whatever may be removed or borrowed trom the : 
general discipline have included some provision for] Canteen without the express consens of tne Canteen Super- Back. 
supplementing what may be described as depart- | intendent. Fig. 41 
mental discipline. (b) Access to the Canteen during unauthorised hours is pro- 
aa : . : . hibited. Employees having meals out of regular hours must ¥ ae . i . . 
1e remedy « . > des . se aome- : sag A: bess ; . er . ally . 
eo ri penne ly adopted for dealing with these some- | show a meal pass, signed by their Foreman, before they can be Works Admission Cards were originally institute d 
what miscellaneous duties has been to establish a] admitted or served at the Canteen. A counterfoil is supplied | to control admission to the works, and that function 
force of Works Patrols, witha Sergeant on each shift, | with each meal pass to serve as a gate pass if required. still remains, although only used when the gate patrol 
and an Inspector in charge of the whole. The patrols (c) No meals, either day or night, are to be eaten in the shops, is in doubt. At a later step they were adopted for 
; pr de ° _ f . beyond the light refreshments and tea obtainable in the shops in eiais . ° ‘ 
wear uniform identical with that worn by special | from 3.30 to 3.45 p.m. (Day Shift) or from 2.30 to 3 a.m. (Night | Obtaining privilege tickets on the local railway. 
constables, and the Inspector is himself a special | Shift) at tne tea depots. The making of tea and feeding durmg | There are two varieties of cards—one with green 
constable, by reason of his public duties outside the working hours is not allowed. ‘The arrangements for employees | erogs giving railway facilities, and one with red cross 
whose work necessitates their having their meals in the shops , os A 
without such privilege, for issue to employees not 


7 RENCE NEAR He: pornemenne ie 


works in his leisure time.  / icati ras made : snag 

0 P his lei sure time Application was made to] ao. set out in Regulation No. 5. vit t ivi ; nD 
the authorities for more of the patrols to be sworn (d) No baskets, bags, parcels, or bundles may be taken into living in the district served by the railway. The 
in as special constables, but permission was only | the shops, but the same must be left at the Canteen Annexe, | two following Works Regulations set out all the 
given contingent on the firm entering into an agree- | Where meals will be heated free of charge. : essential points. 

- 1; ac In the case of women this provision is made at the Canteen 
ment with the Police Authorities that the firm would Staal 
indemnify the said authorities in respect to responsi- Relatives or messengers bringing meals are not allowed | Works Regulations. 
bilities arising out of the Special Constables Act inside the Works Gates. 
P ‘ ‘ (ce) Cycles must be left at the cycle sheds, where they will be No. 2. ADMISSION TO WORKS. 


"1914. As se liabilities c » eovere , } ; - ; . — ; 
As these liabilities could not be covered by stored free of charge, subject to compliance with any Rules that Works Admission Cards are issued to all employees, and must 


insurance, the firm declined to enter into any agree-| may be made for the proper control of the cycle sheds. ‘The | always be carried. 
ment. Firm, however, decline to undertake any responsibility against It is a condition of employment that Works Admission Cards 

The uniform has, none the less, served greatly to theft, but have arranged a scheme with an Insurance Company shall be shown on demand to any Patrol or responsible Works 
hel ESRC hen weaiad ol that lt a ae d by which any employee may insure in_ this respect for one] Official, at any time. 
ielp the patrols in the exercise of their duties, and | shilling per quarter on application at the Works Record Office. A deposit of one. shilling, in respect to each such card and 
there is no doubt that the provision of a special (f) Smoking during regulation working hours is prohibited, | special case for same, is withheld from wages, and refunded on 
foree of men told off for these duties has proved a and in certain areas at all times. return of card and case. 

"ef adv. ‘ ; , ae SEN (g) Special wash places are provided for men employed on hot 
grea a é ave She shi ¢ é ‘ § . . ° . 
. ‘ ee ali in establish ng and =m untaining work, and access before finishing time is dependent on the The special card case to which reference is made 

"Whee te : i fon RE liseipli ' gg pe prope pd u = wit bout | 28.2 leather case with celluloid panes back and front. 

» nee - this dise 20 . aroiment,. § ree fo , ; s 
ne need tor this discipline requires no argument, as ) Any emproyee Tound conimitting @ nuisance in or about) This keeps the card clean.and allows card to be seen 


= the Works will be instantly dismissed. . 
(i) Shop collections must be approved by the Management, by all concerned without removal from the case. 











* No. XII. appeared December 13th. 
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Works Regulations. the cause was in the very disappointing gas supply |ing as many as 18,000 in some weeks. They are 
No. 4. RAILWAY FACILITIES. and not in the Canteen service itself. Tio meet this | sold at Tea Dep6éts in the various shops as men- 


Through the courtesy of the ——~ Railway, Works employees 
using their line for getting to and from their work are allowed 
certain facilities as to cheap tickets on exhibiting the Works 
Admission Cards, which carry this privilege. 

any emp.oyee »busing this privilege by getting tickets for 
anyone but himself, or herseif, or using tickets for any 
journey other than between home and work, is hereby warned 
that the Fiem will support the —--————-— Railway in any 

rosecution they may make in respect of such offences 
furtoer, the offender wiil be instantly dismissed without 
notice or payment in lieu of notice. mya 

The Railway Company point out that it is in everybody’s 
interest for the Admission Card to be got ready before reaching 
the booking office window. 

Confirmea. . 


Another direction in which the patrol force has 
been very valuable has been that of fire prevention. 
Space will not allow more than this passing reference 
and the citing of the following Works Regulation 
on the point. 


Works Regulations. 
No. 18. FIRE PRECAUTIONS 


No employee shall leave lights burning when work has ceased, 
or use naked lights in prohibitive or dangerous places. 

If fire is detected by any employee he should, with all haste, 
either inform a Patrol, or press the alarm button at the hydrant 
nearest to the fire. By this signal the Works Telephone 
Exchange Operator is advised and acts accordingly. 

The special red lights, immediately under each Management 
Signal Light Station, are switched on as a notice of fire. 

A Fire Brigade is appointed for each Shift, under the direction 
of the Inspector of Patrols, and in the case of fire the Brigade has 
charge of operations to put out the fire. The rest of the 
employees must carefully follow the instructions of the Works 
Patrols, so as to facilitate the work of the Brigade, and safeguard 
life and property. 


It is only right to put on record that during the 
numercus air raid alarms, the Works Patrols have been 
fearless in their work, and have materially helped 
to steady the nerves of the men—the women being 
adequately shepherded by the Lady Manager, who 
resided until very recently on the Works. 


Works Admission Card. 
NAME 


This authorises the above named to 
enter these works for the purposes of his 
employment. This Card is the property 
OF ert a. ar aes Shell Works and must 
be surrendered on their demand or on the 
above named leaving their service. 


DEPOSIT ONE SHILLING. 
Front. 

is arranged with the. ..... 

. . + «+ « « Railway we hereby certify 

that the registered hol of this card is 

eligible for certain railway facilities while 
in our service. 

SHELL 


WORKS. 


General Manager. 
Back. 


Fig. 42 


Another Works Regulation in which reference is 
made to the patrols was given in Article VII., and 
the particular clause may usefully be quoted here. 

Any employee leaving off or making preparations for leaving 
off work before the proper time, that is before the shop belis 
ring, is liabie to dismissal without notice or payment in jieu of 
notice. The Works tacrols are authorised toreport such cases 
to the Foreman eoncerned. 


The distance which numbers of the employees had 
to travel to get to the works made the provision of 
accommodation for getting meals an urgent necessity 
early in 1915. The step taken to this end was to 
build a mess room, supplied with gas stoves. The 
firm provided two attendants, one for each shift, 
to attend to the heating of meals brought by the 
men and supply of hot water. No charge was made 
for this service and no food was sold. 

Later in the year, Mrs. Winston Churchill, on 
behalf of the Y.M.C.A., approached the Management, 
relative to the desirability of furnishing substantial 
hot meals rather than that the men should only be 
able to have what they might bring themselves 
In view of the very heavy work and long hours, this 
question had, undoubtedly, an important bearing on 
the possibilities of maintaining maximum output, 
and there was no hesitation in taking advantage of 
the Y.M.C.A. offer. 

An extended mess room, then in course of con- 
struction, was taken down and re-erected in a more 
convenient position, and kitchen accommodation 
added. The Canteen thus constituted was opened 
by Mr. Lloyd George, then Minister of Munitions, on 
February 3rd, 1916. 

From that day there has been continuous develop- 
ment of the Canteen, corresponding with the growth 
of the Works, and consequently increasing responsi- 
bility for the Canteen management. The changes 


and extensions have set many difficult problems for 
them, which they have, by dint of skill and patience, 
overcome so as to never fail in the service to the work- 
Where momentary failure - seemed near, 


people. 





trouble, and to obtain greater economy, in view of the 
high cost and low quality of the gas available, a 
steam cooking equipment has now been installed. 

In the early days of the Canteen under the Y.M.C.A. 
management, it was evident that prejudice existed 
in the minds of the men against the Y.M.C.A., and 
the popularity of the Canteen was not instantaneous 
by any means. This meant a relatively small and 
uncertain trade, with consequently unfavourable 
financial results. The Canteen Staff had to get into 
their stride under somewhat unfavourable cireum- 
stances, and choice of Superintendents had to be 
proved in actual service, because previous Canteen 
experience was very rare. Changes in staff have had 
to be made, but it is not necessary to indicate them 
here ; sufficient to say that for a very considerable 
time there has been an excellent staff who have 
brought the Canteen from the stages of losing heavily, 
and of doubtful popularity, to being more than solvent 
and thoroughly established in the goodwill of the 
whole Works, men and women : 

Other factors besides skilful management and loyal 
service by the Canteen staff have contributed to 
the present success and good feeling. 

Mention may first be made of the assistance of 
the voluntary lady workers, who have given so 
generously of their time and labour, and done most 
useful work for munition workers, and therefore for 
the country. 

A further important factor has been the Workers’ 
Canteen Committee, established by the first Lady 
President by invitation from those using the Canteen, 
and later constituted as described in Article IT., 
dealing with the Works Co-ordination Committee. 
The clause in the Works Regulations under this head 
reads as follows : : 

“Each Co-ordination Committee will also elect a Works 
Co-ordination Canteen Committee, consisting of six men and 
two women for the respective shifts. This Committees will 
confer with the Y.M.C.A. Canteen Management, and assist in 
the successful working of the Canteen in the general] interests.” 

Latterly a Canteen Enterteinments Committee 
has been formed, and a delegate sits on the Workers’ 
Canteen Committee above mentioned. 

The relations of the Workers’ Canteen Committee 
with the Canteen Management have gone through 
several stages. The most important feature has been 
for the Lady President, Mrs. Churchill, and later, 
Lady Horner, to meet this Committee once a month. 
The Canteen Superintendent and the Y.M.C.A. 
Canteen district accountant have attended with the 
Lady President. 

Whatever tendency there might have been on the 
part of the Committee to make seemingly unreason- 
able complaints, or of the Canteen Superintendent to 
resent having to answer such complaints, all sense 
of conflicting interest has died out, and the Canteen 
Superintendent is now in a much stronger position 
by being able to discuss proposed alterations, whether 
of prices or practices, with the accredited representa- 
tives of the Canteen’s customers. 

The personality of both Lady Presidents at the 
meetings of these committees has helped much to 
dissipate suspicion, and to use so strong a term is 
only to use the language of the men’s spokesman on 
the occasion of a presentation made to the first Lady 
President on her resignation. 

Another interesting note is that in the days when 
air raids were a constant care and stoppages of 
work throughout the shops quite frequent, the Canteen 
service never stopped. The Canteen buildings were 
only light structures and afforded no protection. even 
from shrapnel splinters, but the Canteen staff stood 
to their guns. While the whole of the workmen and 
workwomen were waiting in the air raid shelters, 
the Canteen staff got on with preparing hot meals, 
ready for the “all clear” signal, for it commonly 
happened that the alarm came through round about 
supper time. Screens were placed round carving 
tables to shield the light and torches used for getting 
about the kitchens and stores. It is on record that 
one man came in from his dug-out and made himself 
obnoxious because he questioned the quality of the 
cocoa he saw being thinned down. Arising out of 
that incident, a red signal light was installed, by 
means of which the Canteen staff could send an 8.0.8. 
call for the Canteen Committee to come to the rescue. 
The circumstances were not, however, repeated, 
and the red light has had more peaceful functions 
to perform when the Canteen Superintendent wished 
to see the Canteen Committee on any point. 

The turnover for the twelve months ending 31st 
October, 1918, was £27,102, but the business done by 
the Canteen at its busiest period can be perhaps 
better appreciated by the following list of stores used 
in one week than by the turnover: 


Bc aa ee ks te Tee ne ce Oe 
Bread .. 230 gtns. 
Meat 2700 lb. 
Potatoes 5000 Ib 
Sugar Davaieer star hee aan 4 .. 560 1b. 
MEIEONING 50 COR te en 4 a SOG 
NE ch 5 ede whey ol Sa ame e wk 90 Ib. 
MNES Soo scl ca oe Lien ence cay ect Vonsp cree 
WO aa Se ie cay Se eae ae th oe BORO 
Flour .. 2 980 lb. 
Coffee .. 90 Ib. 
Cocoa .. 30 Ib. 
Tea Se et OT a he ee eS 
Fish. . yar a6 a : 400 Ib. 


The sale of cakes is very considerable, number- 


tioned in the regulation quoted earlier in this article. 
These depéts resemble street coffee stalls very 
closely, and are opened for fifteen minutes at definite 
times each day and night, for the sale of tea and cakes. 
The motive for starting these tea depéts was to put 
an end to the indiscriminate tea drinking and feeding 
in the shops, which was the outcome of bad habits, 
benefiting neither the worker nor the output, beside 
being wasteful in various ways. Their success 
has been an undeniable feature in getting the canteen 
on to a paying basis. On the night shift the tea 
depéts—fewer being opened than during the day— 
are run by the Canteen Committee on behalf of the 
Canteen Management. Tea is sold at one penny per 
half pint, and cakes at one penny each. 

The plan of the Canteen as it is to-day is illustrated 
in Fig. 43. While broadly the arrangement has been 
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WORKS CANTEEN—FIG. 43 
(Shaded portions not under Canteen Management.’ 


proved to be sound, it has been brought about in 
so piecemeal a fashion as to somewhat lack symmetry. 

There is an auxiliary building—Fig. 16, Article 
VII.—containing the men’s kitchen and canteen 
annexe for use by the men for getting meals warmed 
up. It reproduces, in fact, the original mess room 
in its funetions. The firm provides an attendant on 
each shift, and men who wish it may make, for in- 
stance, their own breakfast. It has been noted that 
those who bring food prefer not to have it in the Can- 
teen itself, even in a_ screened-off portion. The 
separate arrangement confers an advantage in that 
the canteen annexe is available without expense for 
week-end or holiday workers, when the number 
working would not justify the opening of the Canteen. 

The Canteen was run at a loss for a considerable 
time, as previously mentioned, although the firm 
provided all fuel for cooking free. Apart from meet- 
ing losses, working capital was, of course, necessary, 
and the Y.M.C.A. Headquarters financed the Canteen 
through this period, so that its usefulness was not 
inipaired. 

When the Canteen trading turned the corner and 
began to pay its way, the Lady President put a pro- 
position to the Worker’s Canteen Committee, by which 
it might be agreed as to what rate of profit or margin 
of receipts over expenditure would be admissible 
without calling for a reduction in prices. The point 
was put that there was this big debt to the Y.M.C.A. 
Headquarters to wipe off, and it was agreed that the 
tariff adopted by the Canteen Management should 
aim at giving a surplus not exceeding 5 per cent. 
on the turnover, and that when it did so exceed, the 
Canteen Committee would be consulted as to any 
revision of tariff. The Committee showed every 
loyalty to get the debt paid off, and did not press for 
a strict adherence to the 5 per cent. limit—a very 
difficult matter, of course, for anyone to adhere 
to at any time, and much more so latterly under war 
conditions. Sometimes, of course, the margin on 
any month's trading fell below the agreed level. 

The further important point was made that the 
Y.M.C.A. would consider that once its claims as to 





loans and running expenses were met, any surplus 








550 


THE ENGINEER 





Dec. 27, 191% 








would be held in trust for the benefit of the workers 
at these Works. 

When the debt was repaid there came the question 
of working capital, and here, again, the Committee 
showed very good feeling, and readily agreed that 
working capital should accumulate up to a total 
of £1000 before any question should arise of applying 
this surplus to other purposes. With the accumula- 


tion of the working capital to this agreed sum quite 
recently, the surplus over that amount was paid into 


a Works Recreation Fund. 
Works Entertainment Committee, which gives con- 


certs in the Canteen, have been able to buy instru- 
Prior to the works band coming 


ments for a band. 
into existence, concerts were arranged by the Lady 
President. 

Amongst the arrangements for stimulating effi- 
ciency on the part of the Canteen staff has been a 
bonus scheme, based on the trading result each month, 


From this Fund, the 


are, however, in themselves some confirmation that 
the administration is sound. 

Further than this, the results stand the crucial 
test of cost comparison, despite both the compulsory 
Government advances in wages of about £1 per week 
and the high earnings generally. Comparing 1918 
with early 1916, when the average output was approxi- 
mately the same, although much higher in between, 
the inclusive cost per shell fell quite ten per cent. 
for a more expensive type of shell. 
and in one way more important, the costs compare 
favourably with those of national factories laid out 
generously for mass production of shell On gun 
work the basis for a similar comparison is not available 
but on the relining of howitzers, the initial programme 
of the gun shop, the reference times supplied by the 
Ministry of Munitions to guide estimetes have been 
very nearly halved. 
| Through all the effort made to get 





maximum 


Beyond that, 


a 


WORKSHOP REPAIR TRAIN IN FLANDERS, 


Srx trains, each unit consisting of six vehicles, were 
used as mobile workshop repair trains on the 60 ¢.m,. 
(lft. 11 in.) gauge military railways acting as feeders 
to the standard gauge railways system in Flanders. Qne 
of these complete trains, all of which were constructed 
by the Gloucester Railway Carriage and Wagon Company, 
Limited, to the requirements of the Director of Railways 
and Roads branch of the War-office and the Railway 
Materials branch of the Ministry of Munitions, is illys. 
trated in the accompanying engravings and in those on 
page 554. The six vehicles composing each train are 
generating car, machinery shop car No. 1, machinery shop 
car No. 2, tool van, stores van, and officers’ car. The 
vehicles have the same overall dimensions, which are -— 
Length over body, 17ft. 8$in.; width over; body, 5ft. 43in.; 
length over buffers, 20ft. 6Jin.; centres of bogies, 13it. 9in.; 
and height from rail to top of body 9ft. lin. The 
generating car is fitted with petrol-electric generator 
sets in duplicate, each engine being of 15-20 horse-power, 











in comparison with the basis month; this has given | 


an interest in the prevention of waste and avoidance 
of breakages. A punctuality bonus is paid to the 
night staff, rather than a night shift allowance. 
This identification of interest and recognition of 
service rendered has paid, as it always will pay. 


Curiously enough, opportunity has been found to | 


pay a bonus on output in the special case of the 
electric bakery at the Canteen. 

With the increase in the number of works canteens 
under the direction of the Y.M.C.A., the training 


of supervisory staff for new canteens became pressing, | 


and sleeping accommodation for trainees was pro- 
vided over the Works Casualty Station, as the Lady 
President considered the Canteen under description 
afforded suitable opportunities for instruction in 
efficient canteen management. 


CONCLUSION 





would like to acknowledge his indebtedness to the | 


Editor for his ready acquiescence in opening the 
columns of THE ENGINEER to propaganda in the cause 
of Industrial Peace with Efficiency. 


|; set} out. in ‘these 





MILITARY WORKSHOP TRAIN--OPEN 


output by efficient co-ordination, there has run a 
sincere desire—some might call it an obsession— 
to establish equity. The discipline is strict but not 
unequal, and is binding on all grades of staff equally 
with the workers, and on skilled workers equally 
with unskilled workers. No countenance is given 
to secret diplomacy, and the truth is told as plainly 


| as it can be discerned at the time, for after all the 
truth is not always obvious, and painful experience | 


is often necessary to detect the false from the real. 

This being the case, the appeal is made that other 
administrators should come forward and pool their 
experience for the benefit ot their 
doing this they will find their own methods inevitably 
improved as a consequence of an orderly demonstra- 
tion in writing of their merits and demerits. 

The time seems ripe for the formation of a Society 
for Industrial Administration Research, providing 
that those managers who have won through with 
their methods are willing to help other managers 


| or prospective managers whose course has yet to be 
In concluding this series of articles the author | 


run. 

To avoid misconception, it is advisable to make 
clear that the author’s idea of industrial administra- 
tion includes; not only labour administration, as 
articles, but technical and 


fellows. In} 


Thelygipeer 


direct coupled to 10-kitowatt dynamos, and each set weigh- 
ing 3 tons. Silencers are placed on the roof. In the 
centre of the car is}provided fan air compressor, con 
nected to a reservoir hung’in the roof. * Water tanks are 
placed below the underframe. The petrol is carried in a 
tank at each end, and each set is provided with a starting 
| handle placed outside. Frames are fitted to carry the 
switches and electrical instruments. This vehicle has a 
| we ght of 8 tons 9 ewt. 3 qr. 
} ‘The machinery shop car No, 1| is furnished with a duplex 
| wheel emery grinder, a 30in. grindstone, a rapid hack saw, 
and a Il|}in. vertical drilling machine. The first two 
| machines are connected to overhead shafting, which is 
| driven by a 3 horse-power protected motor, 1380 revolu 
tions per minute, complete with starter and switch fuse, 
the motor being provided with a din. diameter pulley. 
The other two machines are driven direct, each having 
a 2 horse-power pipe ventilated motor, of the British Thom 
son-Houston Company’s make, running at 1100 revolutions 
per minute and complete with starter and switch fuse. 
All the motors are connected up with a generating car, 
| the cables being heavily insulated. Electric light fittings 
are placed over each machine. This vehicle has a weight 
of 4 tons 19 ewt, 3 qr. = 


The machinery shop car No. 2 has the following in- 
stallation : one 8in. shaping machine, driven by 1} horse- 
power enclosed ventilated electric motor, 600-1800 revo- 
lutions per minute, with starter and switch fuses. 

One 6in. lathe, with 1ft. 9in. Cushman three self-centering 








The Censor has thought fit to disailow during the | 
war direct mention of the name of the Works with | 
which these articles deal, but as the author is fairly 
well known through other writings as Assistant 
General Manager of a certain Shell 








suppression has not been particularly effective. 

In attempting to advocate the adoption of any 
principle on the grounds of success achieved in its 
actual application, it is obviously a first essential 
not to write anonymously lest a doubt arise as to the 
bona fides of the suecess claimed, so that whatever 
motive impelled the Censor to act as he did, his 
action was not in the interests of industry. In 
saying this the author does not mean to claim that 
the administration of the Shell Works in question 
is for all to follow. The recognised achievements | 
during the war of these Works, as a private firm, 
under Mr. H. S. B 





Works, it | ments of 
may be reasonably assumed that the Censor’s rigid | production. 


3rindley, the General Manager, | THz ENGINEER Office. 
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MILITARY WORKSHOP TRAIN—CLOSED 


éommercial admunistration, including cost aécounts. 

It is in this wide field that there seems such a 
splendid opportunity for associating on an entirely 
disinterested and neutral platform, the three ele- 
industry—capital, administration and 


Such a Society could collaborate with the pro- 
fessional Institutions of both Engineers and Accoun- 
tants, with Trade Unions and with the Universities, 
and arrive at some standard of training for factory 
administrators and factory accountants. A properly 
trained co-ordination of the work of the engineer 
and the accountant offers great possibilities for in- 
dustry, especially at this time with the claim of 
labour so ambitious, although ambition is not neces- 
sarily a fault. 

The author has the consent of the Editor to invite 


jaw chuck, with inside and outside jaws, coinplete with 
tools, and driven through countershaft in roof by a 2 
horse-power enclosed motor of the B.T.H. manufacture, 
running 570 revolutions per minute, attached to the bottom 
portion of.the falling side. There is also a small drilling 
machine with two No. 2 Almond chucks, complete with 
drills, and driven by 2 horse-power B.T.H. motor making 
570 revolutions per minute. Electric lamps are fitted 
in the roof and over each machine in suitable positions, 
and there are also portable fittings. The weight of this 
vehicle is 5 tons 6 cwt. 1 qr. 

The tool van is equipped with two fitters’ benches and 
four vices. Shelves are provided for holding tools, &c., 
and each bench has a large sliding drawer, fastened with 
a padlock. Heavy wayside tools are carried in the van 
when they are not in use. This vehicle has a weight of 
3 tons 16 cwt. 2 qr. The stores van is provided with two 
swivel jib cranes, one on either; in a position to clear the 
van when swinging outwards. Three rows of shelves 





correspondence on this suggestion, addressed c.o 


' and there are also large bins below the shelves. 


are also -provided for stores and miscellaneous material, 
The shelves 
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and bins run on each side and are arranged so as to clear 
the crane when swung in and not in use. The upper 
shelves are amply partitioned off to accommodate a 
variety of stores, and floor space may be used for portable 
articles, such as smiths’ forges, jacks, anvils, &c. This 
yehicle has a weight of 4 tons 2 cwt. 2 qr. The officers’ 
ear is divided by means of a partition into two compart - 
ments. The first is a small office, 4ft. 6in. by 4ft. Llin. 
A swing door gives access to the second compartment, 
which serves as a general office, and which measures 
12it. Sin. by 4ft. Ilin. inside dimensions. The small 
office is provided with a writing table and rack of drawers, 
a folding chair and shelving. An electric radiator pro- 
vides heating facilities, and ventilation is secured by 
means of two torpedo extractors. The general office 
has three folding chairs, a rack of pigeon holes with cup- 
boards fitted at one end, and a table, 9ft. by 2ft., running 
longitudinally at the body side. A small coal stove with 
a loose coal box is also provided and shelving extends 
around the compartment. Double swing doors with 
drop lights at the body side allow of entry to this office, 
and there are four fixed lights also in the body sides. 
Two torpedo ventilators are fitted in the root. The car 
is well equipped with electric fittings, both fixed and 
portable. The interior is painted white above waist rail, 
and War-office grey below. The officers’ car has a weight 
ot 3 tons 3 ewt. 1 qr. 

From the engravings it will be seen that the machinery 
cars are provided with hinged side doors, the top half 
forming a canopy and the bottom half, when lowered, 
making a platform on which the men have room to work. 
The platforms are supported by chains and wood posts 
reaching to the ground. For wet and stormy weather 
use is made of tarpaulins, these being fastened to the 
canopy and thus completely screening the men from 
inclement weather. The tool and stores vans are built 
with hinged vertical side doors. They are used for the 
reception of miscellaneous tools and stores, and are 
provided with shelving and bins. The stores car is 
equipped with two swivelling jib cranes and the tool car 
is fitted up as a fitting shop. 

The underframes of the vehicles are constructed of 
timber, strongly braced by angle trussing. The bogies 
are similarly wooden framed, with the drawbars built in, 
and the pull is transmitted through the bogies, which is 
somewhat of a reversal of the usual standard gauge 
practice of taking the drawbar pull through the 
headstocks of the vehicles. The running gear con- 
sists of cast steel wheels and oil axle-boxes. Each 
vehicle is fitted with a hand brake at one end, and 
at this end the bogie is extended to form a platform for 
the operator. 

Each of these six workshop trains has a total length 








the building and lifted into position the troubles alluded 
to almost entirely disappear, and we have much pleasure 
in placing before our readers a new system which has 
recently been invented and patented by Messrs. Charles 
Henry Heathcote, of the firm of Chas. Heathcote and 


Sons, architects and _ building engineers, Manchester, 
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drawn when the concrete has sufficiently set. Into 


these sockets the lower ends of the first tier of columns 
are inserted, the sockets being made slightly larger than 
the columns to allow of a little adjustment for properly 
spacing the columns to exact centres, and for afterwards 
grouting in. 
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Fig. 1—HEATHCOTE SYSTEM OF CONCRETE CONSTRUCTION 


and Samuel Osborne, who claim for the system the 
following advanteges:—(a) Standardisation, so far as 
building construction will permit, is effected; (>) all 
parts are cast in moulds, which may be used over and 
over again, thus saving timber—the amount required 
for any one contract being practically negligible when 


The columns are preferably octagonal in section—see 
Figs. 1 and 3—this being the most suitable shape for this 
system of construction. The method of reinforcing is the 
same as for any ordinary octagonal column. Facilities for 
lifting are provided by casting ‘‘ eyes” into the column 
head, which special provision precludes the possibility 
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overall of 123ft. and al) of the vehicles present a neat ap- 
pearance, being painted in the customary War-office grey 
and lettered in yellow as necessary. 








A NEW SYSTEM OF REINFORCED CONCRETE 
CONSTRUCTION. 


One of the drawbacks attributed to the usual system 
of monolithic reinforced concrete construction is that 
although the design of the structure may be absolutely 
correct, there is no certainty that the placing of reinforce- 
ments is carried out in accordance with the drawings, 
so that the resulting structure may not be as strong as 
it should be. Another disadvantage, apart from the 
considerable amount of labour required for erecting 
formwork, and the eventual wastage of material, is 
that the accumulation of the necessary props, boxes, 
and staging restricts working space. Further, a loss of 
time results from the fact that it is only possible to carry 
out the work in stages. When a certain amount of form- 
work has been erected and the concrete placed, pouring 
operations have to be suspended until further form- 
work has been erected, and the concrete already placed 
has matured sufficiently to bear the weight of the next 
pouring. Another serious disadvantage is that in inclement 
or frosty weather operations;*may have to be entirely 
suspended. 

By making the structure in parts or units, cast in 
advance either on, near, or even away from the site of 





Figs. 2 and 3—BUILDING IN COURSETOF CONSTRUCTION 


compared with normal methods—and effecting great 
economy in labour; (c) the operations take place 
chiefly on the ground where the work is more easily 
accessible, a further saving of time and_ labour 
results; (d) all reinforcements are assembled before 
being placed in the mouldsin such manner that a glance 
is sufficient to indicate whether or not the various bars have 
been placed correctly ; moreover, the bars cannot become 
displaced while ramming ; (e) the moulding may be done 
under cover and may be carried on in all weathers with a 
considerable saving in time ; (f) erection, when once started, 
can proceed without intermission, which results in a 
further saving of time: and (yg) the structure when 
erected is at once ‘“‘ weight bearing,” because before 
being lifted the various parts or units have become 
thoroughly matured. It will be gathered from the 
following description that rods are introduced over all 
bearings, with the object of ensuring that the structure 
shall possess full monolithic properties, and of preventing 
cracks. 

The accompanying drawing, Fig. 1, will serve to explain 
the principles of the new system, and the _ half-tone 
engravings, Figs. 2 and 3, show different views of a 
building, which is in course of erection on this system, in 
Trafford Park, Manchester. Fig. 4 shows how the rein- 
forcements are built up before being placed in the moulds. 
The column foundations are formed of plain concrete, and 
only in cases of excessive loads, or for other reasons, is 
it necessary to introduce reinforcements. In the top 
of the foundation a socket or depression is formed by 
means of casting into the concrete a “print” made of 





timber or other suitable material, which can be with- 





of damage from ropes or chains, which would otherwise 
take place in lifting. The spreading octagonal column 
heads provide seating space or bearing for the ends of 
beams, and sockets or depressions are formed in them 
to take the lower ends of the columns for the next storey. 

The normal section of the main beams is, roughly 
speaking, rectangular, but the ends are moulded to 
special shape to suit the octagonal heads of columns, 
as shown in Fig. 1. At points in the length of the beams, 
pockets, in which may sit the ends of intermediate 
secondary beams, are formed as required. In the top 
of the beams a groove is formed in which, over the bee rings, 
rods are inserted, these rods being intended to tie the 
whole construction together, and to secure for it those 
monolithic properties aimed at, as well as to prevent 
cracks. The beams are reinforced both at the top and 
bottom in such a manner that all stresses to which the 
member may be subjected during transit are properly 
provided for. 

Like the main beams, the secondary beams are, roughly 
speaking, rectangular in section, and, in the case of the 
intermediate beams, of uniform shape _ throughout. 
Where they rest on columns, however, the ends are of 
exactly the same shape as the ends of the main beams, 
to suit the octagonal heads of the columns. The reinforce- 
ments and the facilities for lifting are generally the same 
as for the main beams. 

The floor and roof slabs are made in convenient sizes 
for handling and erection. The ends of slabs rest on 
the secondary beams, and the sides butt closely together. 
To prevent any single*slab, or a number of slabs, deflecting 
unduly, leaving the others standing, grooves are formed 
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in the sides of the slabs, which, when filled with grout 
form what is claimed to be an effective key between 
one slab and another. The edges of the slabs are rebated 
so that when two slabs are lying together, a groove is 
formed into which rods are introduced over the bearings, 
for the same purpose as described above in connection 
with the beams. The slabs are reinforced in such a man- 
ner that, apart from the normal loading, stresses which 
may arise in handling and transit are properly provided 
for. Lifting eyes are provided to give every facility for 
handling and erection. 

In erecting the structure the concrete foundations are, 
first of all, properly and accurately levelled up, after 
which the first storey columns are placed in position 
and propped. When it has been decided that the columns 
are accurately spaced and plumb, cr at any other con- 
venient time, the bases are run in with cement grout. 
The main and secondary beams for the floor above are 
then lifted and placed in position, the ends being bedded 
in cement, and the joints between the ends of the beams 


pointed up in cement. Tne floor slabs are then lifted 





machinery department, the Fram Reinforced Concrete 
Company, Limited, 37, Princes-street, Manchester. We 
are informed that in connection with the erection of this 
structure the Manchester system resulted in preventing 
x delay of ten clear weeks, which would otherwise have 
been unavoidable owing to the lateness of delivery of 
the column rods. 
in casting beams and slabs. 








THE LINE OF THE 45TH PARALLEL. 


For many years now there has been an agitation 
in favour of improving the railway communication 


The intervening time was occupied | 


by the presence of several delegates from that 
country, the name ‘‘ Suisse-Ocean”’ did not fully 
represent the scope of the intended operations. It so 
happens that Turin and Bordeaux are practically at 
the same latitude—the 45th parallel—and this 
circumstance was seized upon as offering in the name 
‘La Ligne du 45° Paralléle ” a fitting description of 
the work it was proposed to carry out, especially 
the lines intended to be exploited east of Turin 


as 


4.e 
’ 


| Venice and further East, will keep very closely to the 
|) same latitude. 


between Bordeaux and Lyons, and consequently with | 


Europe. The existing 


Switzerland and Eastern 
nature ; in certain 


connections are of a roundabout 
parts they are only eomposed of single lines of railway, 





Fig. 4—REINFORCEMENT OF BEAM 


and placed in position, their ends being bedded in cement, | 
and the joint between the edges of slabs pointed up with | 
cement onthe underside. The next operation is to lift, | 
place in position, and prop the second storey columns, 
correct spacing and plumbing being carefully performed. | 
The next stage of the work is entirely governed by the | 
type of floor finish which is to be used. If the finish | 
is to be of boards, wood blocks, or anything of a similar 
nature, the method of procedure is as follows :—Rods 
are laid over the bearings of the main beams, secondary | 
beams and slabs, in the grooves provided for the purpose, | 
and cement grout or fine concrete is poured in up to the 

level of the top of the floor slabs.W%This additional con- | 
crete or grout, In conjunction with the rods now embedded | 
in it has, the inventors maintain, the effect of tying the | 
various parts or units one to another, so that a perfectly 

monolithic piece of construction results. In the event, 

however, of the floor finish being of granite and cement 

the following method of procedure?is adopted :—Rods 

are laid over the bearings of the main and secondary | 
beams, and grout orjfine concrete as required is poured | 


while sharp curves and heavy gradients abound, and 
neither the rails nor the bridges are suitable for heavy 
fast traffic. Moreover, the services, even with the 
existing facilities, were by no means what they might 
have been, and just before the outbreak of war the 
agitators had so far been successful in their efforts 
that considerable improvements were just about to 


be introduced, by means of which it would have been 


say, Basle. without change of carriage. The war, 
naturally, put an end to this affair, but the French 
have in many directions shown that the hostilities 
have not entirely made impossible the carrying out 
of engineering undertakings, and not content with 


the promised speeding up of traffic on the existing | 


lines between Lyons and the Atlantic coast, the 
persons and local authorities principally concerned 
have been busy with a new scheme of railway con- 
struction, which if, as seems highly probable, it comes 


| south. 
| general 


time 


ee ee 


‘ 


The general idea of the undertaking, as discussed 
at the meeting above referred to, may be realised by a 
glance at the accompanying sketch map, which. is 
drawn roughly to scale. It is naturally proposed to 
utilise as far as possible existing lines. The * Line of 
the 45th Parallel” starting from Bordeaux would first 
of all use the main Paris line of the Paris-Orleans 
Company as far as Coutras, passing through Libourne 
on the way. From Coutras the line, still keeping to 
the Paris-Orleans Company’s system, would proceed 
over the existing lines through Périgueux. and 
Limoges. Froma point a little north of the latter 
city it is proposed that there shall be constructed a 
new stretch of railway which, after travelling in a 
nearly straight line for a distance of roughly 150 
miles as the crow flies, shall link up at Gannat wit), 
the existing connection running between Montluco 
and Commentry on the north, and Riom on the 
The new line is, we understand, to take the 

route, vid St. Sulpice-Les-Champs anid 
It will be observed that at the present 
it is necessary, in order to travel between 
Limoges and Gannat, either to proceed vid St. 
Sebastien, Montlucon and Commentry, or else by 
way of Clermont-Ferrand and Riom, both ways being 
much longer than the proposed new cut off, and 
neither route being particularly well suited for the 
class of traffic which it is intended shall be catered for. 

From Gannat to Lyons there is already a fairly 
direct railway connection, vid St. Germain-des- 
Fossés, La Pacaudiére and Roannes, and as far as we 
can gather it is very likely that this route will be used 
by the 45th Parallel line. Various deviations have 
been suggested, notably one put forward by the 
Paris, Lyons and Mediterranean Company, by which 
a new line would branch off at La Paeaudiére and 
form a junction with the existing Paris, Lyons and 
Mediterranean line running between Paray-Le- 
Monial and Roannes. This suggestion has been made 
with the idea of avoiding certain adverse gradients 


Auzances. 


possible to travel direct from the Atlantie ports to, which occur on the existing line between St. Germain. 


des-Fossés and Roannes, but it would have the dis- 
advantage of increasing the length by 14 kilometres ; 
while, as a matter of fact, the saving in height to 
be climbed is not very great. The highest point in 
the existing line is given as being 562 metres, and the 
highest point in the deviation 520 metres. The 
saving would therefore be 42 metres, or, say, 138ft., 
and the general impression is that it would not be 
worth while to go to the expense of making the 
proposed deviation to effect such a comparatively 
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| small saving, particularly having regard to the 


only up to the level of the bottom of the grooves in the 
slabs. The slab rods are not laid until all is ready for | 
putting on the floor finish, when they are placed in | 
position and embedded in the floor finish itself, which 
fills up the slab grooves, and is in this manner provided 
with a key. Tne foregoing procedure is followed for 
each of the remaining floors, and also generally for the 
roof, which may be weathered with asphalt, prepared 
roofing, or in any other manner exactly as in normal 
construction. 

From the foregoing it will be realised that in erection 





in situ no formwork whatever ix required in connection 
with this system. Special precautions are taken in 
this system against the old and new concrete parting 
company by making all grouting grooves of wedge or 
dovetail form. 

The building shown in Figs. 2 and 3 is the mschinery 
section of a new cold store belonging to the Trafford 
Park Cold Storage, Limited. The architects are Messrs. 
Sons; the contractors for the 





Chas. Heathcote and 
main building, Messrs. J. T. Hollinworth and Sons, 
Miller-street, Patricroft; and the contractors for the 


eventually to a successful termination, is likely to be | 
| increase in the length of the journey. 


of very considerable importance. 

The original body formed with the idea of giving 
effect to the undertaking assumed the name of Le 
Comité ‘‘ Suisse-Ocean.”’ An important meeting 
was called by it for the 7th of July last, and it was 
attended by, amongst many others, the Prefect of 
the Rhone; Monsieur Rossi, an Italian senator; the 
Mayor of Lyons; representatives of the Mayors of 
Bordeaux, Limoges, and of the municipality of 
Turin ; representatives of the Chambers of Commerce 
of Turin, Limoges, La Rochelle, and Nantes; the 
commercial attaché of the Brazilian Legation ; various 
officials of the French Government, including Mon- 
sieur Prince, who appeared on behalf of the Minister 
of Public Works ; and a director of the Paris, Lyons 
and Mediterranean Railway Company. The first 
business of the meeting was to change the name of the 


committee. It was felt that, having regard to the 


adherence to the scheme of Italy, as was evidenced 


| 


What seems 
much more probable is that the existing line will be 
taken in hand with the idea of improving the gradients 
and curves by, if necessary, a certain amount of 
re-location, and the bringing of the permanent way up 
to such a standard that it would be able, at any rate, 
to accommodate such traffic as passes customarily 
over the St. Gothard line. 

From Lyons the two existing routes to S witzerland 
and Italy, vid the Simplon tunnel—i.e., those vid 
either Bourg or Culoz, and thence by way of Belle- 
garde and Geneva—may be employed, and Northern 
Italy may be reached direct vid Chambéry, Modane, 
and the Mont Cenis tunnel. 

The meeting was unanimously agreed as to the 


| desirability of carrying out the suggested undertaking, 


and passed a resolution impressing on the French 
Government the necessity of giving effect to the 


proposals with the least possible delay. 
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RAILWAY MATTERS. 


MAINTENANCE of way forces on the United States rail- 
ways began to work nine hours per day on the 11th ultimo, 


THe temporary isolation of the Canadian coalfields 
in the Drumheller district last winter, owing to railway 
congestion, and the consequent fuel shortage in certain 
prairie districts, will almost certainly not recur this 
winter, as the vital section of the line has been double- 
tracked. 

AccorpIna to an American railway contemporary, in 
Sweden the electrification of railways, through hydro- 
electric development, is receiving much attention, a 
special railway committee having been delegated by the 
Crown to investigate the practicability of electrifying the 
railways of the kingdom nearly three years ago. 

Tue National Transport Workers’ Federatioa is making 
immediate application for an increase of 10s. per week 
in the war wage at present paid to carters, motormen, 
and kindred workers. Following the lead of the railway- 
men, the Federation is also demanding an eight-hour 
day and a five-and-a-half day week, time and a-half for 
overtime and double pay for Sundays. 

Tue Great Western has nine types of standard loco- 
motives. Of these, two, the Pacific class (Great Bear) 
and 4000 class, have four cylinde-s; the others have two 
cylinders, outside in all cases. The wheel diameters are 
6in. 8in. for the Pacifics, 4000 class, 2900 class, 3800 
class and 2200 class! 5in. 8in. for the 4300 and 3100 
classes, and 4in. 8in. for the 2800 and 4200 classes. 
The only four coupled engines are those of the 3800 and 
2200 classes. 

In June last the justices at Ruabon refused to convict 
some youths of having improperly pulled the communica- 
tion chain on a Great Western train. The case was 
dismissed on the grounds that, the train not travelling 
more than twenty miles without stopping—a condition 
calling for passenger communication under the Act of 
1868-—no legal offence was disclosed. The railway com- 
pany appealed, and on December 11th the King’s Bench 
Division allowed the appeal. 

Tue North-Eastern Railway Company is reported by 
a Manchester Guardian correspondent to have made pre- 
liminary surveys with a view to the construction of an 
additional bridge across the Tyne, two miles below New- 
castle. At present all traffic between the north and the 
south has to go through the Central Station, Newcastle, 
and there is some congestion. . If the new bridge is con- 
structed the intention is to divert the north and south 
goods traffic to it and avoid Newcastle Station entirely. 


SPEAKING to the Dundee Chamber of Commerce on the 
10th instant, Mr. Churchill said that railways in private 
hands must be used for immediate direct profit, but it 
might pay the State to run railways at a loss to develop 
industries and egriculture. He did not think that the 
vital matter of nationalising railways would be delayed 
until a Royal Commission had wandered over the country 
making inquiries. A great mass of information was 
available, and a very large amount of the task of national- 
isation was alroady automatically accomplished. 


RAILWAY-OWNED wagons in this country were, before 
they were put into common user, returned to their owners 
in due course ; records being taken by the Railway Clearing 
House as they went off and returned to the owning line. 
Under common user this became unnecessary, as the 
wagons are somewhere or other in the country. With 
the introduction of the Channel Ferry wagons go to 
France, whence they may not return. So that there may 
be no loss, the number of every such wagon is taken by 
the Clearing House, also particulars of the consignment 
and to whom addressed. No effort is, however, made to 
follow its journeys in France; it suffices to record its 
return when it comes back 


Tue New Year will see some important changes in the 
railway world. Sir Guy Granet, the general manager 
of the Midland, retires, and is succeeded by Mr. Frank 
Tatlow, the deputy general manager; Mr. S. H. Hunt, 
an assistant to the general manager, London and North- 
Western Railway, has been made chief goods manager. 
Mr. Hunt has been assisting Sir Guy Calthrop, the general 
manager of that company, as Coal Controller, and the 
present chief goods manager, Mr. 1. T. Williams, has been 
acting general manager. Sir John Aspinall is to be suc- 
ceeded by Mr. Arthur Watson, C.B.E., M. Inst. C.E., the 
assistant general manager and superintendent of the 
line, Lancashire and Yorkshire Railway. 


In The Times of December 16th was a communication 
from Mr. G. Ward Price, relating to an interview with the 
Director-General of the Baghdad Railway. The Taurus 
Mountains, it was reported, were opened for standard 
gauge traffic in October, and trains could now run as far as 
Nisibin, 100 miles west of Mosul. The track throughout 
was in good condition, but the rolling stock had been 
much deteriorated by overwork during the war. Two- 
thirds of the engines were unfit for work through lack 
of spare parts, which Germany had not supplied. Several 
hundred miles of track had been laid by the Turks west 
of Nisibin, but these were of poor material and would 
need to be reconstructed. By the use of the military 
railways in Mesopotamia, laid by the British, the line 
could be completed through to the: Persian Gulf within 
two years. 

THE retiring Director-General of the United States 
Railways has recommended to the chairman of the Senate 
anid House of Representatives Committee on Inter-State 
Commerce a continuance of, the Government’s control 
of railways until January Ist, 924, thus permitting a 
fair trial of Government operation and eliminating the 
unsettled ¢onditions under which the railways must be 
operated during the next year or two if they now revert 
to pre-war conditions. “ No fresh legislation in regard to 
the railways will be recommended,” said Mr. McAdoo, 
‘““nor will any support be given to any of the many 
theories advanced for the best ultimate policy to be adopted 
for the running of the railroads. All it is proposed to do 
is to give the nation time to formulate its own ideas care- 
fully. The President,” added Mr. McAdoo, “has 
authorised me to say that this conclusion also accords 
with his own views in the matter.” 








NOTES AND MEMORANDA 


Iv ix estimated that the total foreign trade of the United 
States for the year 1918 will reach £1,860,000,000, against 
£1,837,000,000 for 1917. 


Tue English shortage of coal for the coming ‘winter, 
though not so large in the aggregate as the American 
shortage, is still proportionately the same, for the esti- 
mated deficiency is 36,000,000 tons, which on a production 
of 250,000,000 tons in the year, is practically equal to a 
deficiency of 80,000,000 tons on the total annual output 
of 600,000,000 tons, which America produced in 1916. 


THE totals of vehicles in possession of the British Army 
appear to be 52,000 lorries, 28,000 cars, and 33,000 bicycles. 
Although the grade of maintenance is unusually high, the 
effective life of a machine on active service is probably not 
more than an average of three years. It may now be fairly 
presumed, says the Commercial Motor, that very few, if 
any, of the wagons at present overseas will be released for 
a twelvemonth, 


Tue Allied countries produce most of the gold of the 
world, the British Dominions and the United States 
contributing about 85 per cent. of the total. Russia 
normally yields 5 per cent. Of the gold produced in 
neutral countries, the major part of it is. won by aid of 
British capital and by Anglo-American engineers. The 
enemy countries contribute barely | per cent. of the world’s 
gold production. 


At the request of the Austrian Government the Austrian 
Society of Engineers and Architects has drawn up pro- 
posals for the increase of the permissible stresses in iron- 
work used for various structural purposes. These in- 
creases have been rendered possible owing to increased 
improvement in certain qualities of ingot iron and in 
structural methods. Careful attention has been paid in 
drawing up the suggestions to the nature of loads, stresses, 
&c., in buildings and bridges used for diffe-ent purposes. 

CRYSTALLINE selenium, in which light produces so 
remarkable a lessening of electrical resistance, proves to 
be not the only substance so affected. In the experi- 
ments of the United States Bureau of Standards to deter- 
mine precisely the properties of different materials, such 
jamesonite, cylindrite, silver sulphide, 
bismuthinite, boulangerite, stibnite, and molybdenite 
showed some change in electrical conductivity with 
varying light in the same way as the element selenium. 


eompounds as 


THE water power committee of the British Conjoint 
Board of Scientific Societies has come to certain con- 
clusions, one of which is that the development of the 
Empire’s natural resources is inseparably connected with 
that of its water power. It estimates that the Empire’s 
water power is from fifty to seventy million horse-power. 
The Canadian branch of the Committee showed that 
Germany had utilised her water power most (43.4 per 
cent. of the world’s water power), Great Britain only 
more than Russia, which has done least (8.3 per cent.) 
in this direction. 

THE application of the Brinell ball test to the measure- 
ment of the hardness of ceramic products has hitherto 
been hindered by the irregularity of the impression pro- 
duced. This difficulty has been overcome, according 
to MM. H. le Chatelier and B. Bogitch in Comptes 
Rendus, by placing upon the sample a piece of foil }/,5 mm. 
thick and 30 mm. square which has been blackened with 
sulphuretted hydrogen. The impression of the ball is 
very clearly left on the foil and can be accurately measured. 
The ball used was 17.5 mm. in diameter under a pressure 
of 500 kilos. left on for one minute. 


A MEMBER of the Munich Society of Civil Engineers 
deals with this question in a German paper. He points 
out that, contrary to official assumptions, the maximum 
navigable depth, between Ulm and Vienna, is only 2 m. 
at low water. Only when Vienna is passed does that 
depth attain 3m. and more. As regards the utilisation 
of the Danube for water-power, the author calculated, 
for the Bavarian stretch, 215,000 horse-power, and from 
Ulm to Orsova 3,320,000 horse-power. He is also of 
opinion that the Danube can only be successfully exploited 
by far-reaching schemes of water power production, 
as those stretches of the river that are unsuitable for 
navigation are well adap‘ed for water power and vice versa. 


FERROURANIUM is the latest of the ferro-alloys to enter 
the lists. Uranium is a very heavy and, chemically, 
very active element. If is found very sparsely as a black 
oxide, the mineral pitchblende—the mineral in which 
radium was first discovered. It is found more abundantly 
in the Colorado radium ore, a bright yellow oxide and 
silicate of vanadium, uranium and lime. After extracting 
the radium and vanadium, the uranium remains in the 
residue as a by-product, usually as a soda-uranium 
compound. This is treated so that uranium oxide is 
obtained, which can be reduced by carbon in an electric 
furnace in the presence of iron ore or scrap iron, to ferro- 
uranium (30 to 60 per cent.). The recovery of uranium 
is not high (50 to 70 per cent.), the rest being lost in the 
slag. Mr. R. M. Keeney has recently described these 
processes in detail, for the first time in the August Bulletin 
of the American Institute of Mining Engineers. 


Tue increased need, due to political changes, for an 
extension of the inland waterways of Germany gives 
additional interest to the scheme for connecting the 
Rhine with the Danube by a ship canal. The Regens- 
burg Chamber of Commerce some time ago petitioned the 
governing authorities so far to modify the scheme as to 
make the proposed canal run, not from Niirnberg by way 
of Steppenberg, as provided for by the plan, but by way 
of Amberg, to connect with the Danube at Regensburg, 
where capacious wharves already exist. The route by 
Amberg would be 87 kiloms. shorter, and, notwithstanding 
a greater length of tunnelling, considerably cheaper in 
construction than the Steppenberg route. As the result 
of surveys made to ascertain the conditions to be en- 
countered along the deviation course, the choice appears 
to have fallen on an intermediate route which necessi- 
tates a tunnel only 8 kiloms. in length, says Journal fir 
Gasbeleuchtung. If the changed political situation which 
the conditions of peace have brought about does not raise 
obstacles to this scheme, the work of carrying it out is 


likely to be pushed on vigorously in the immediate future. 


MISCELLANBA. 


ON Tuesday, December 31st, at the Royal Listitution, 
Albemarle-street, W.1, Professor D’Arey Thompson, 
F.R.S., will give the first of his Christmas course of lec- 
tures on the Fish of the Sea at 3 o'clock. 


On December 13th, 1916, the Institution of Auto- 
mobile Engineers elected Major W. G. Wilson to honorary 
membership for his services in connection with the design 
of Tanks, thereby showing an early recognition of his work 
in this connection. 

In some parts of the United States natural cement 
rocks are found which contain nearly the proper propor- 
tions of materials to produce Portland cement; but 
even in these localities it is generally necessary to add 
either limestone or shale in order to get the proper mixture. 


Aut officers and others who have received glasses or 
telescopes on loan through Lady Roberts’ Fund, are 
asked to send them back to 64, Victoria-street, S.W. 1 
now for return to their owners. All instruments lent 
through the fund bear the letters N.S.L. (National Service 
League), followed by a letter and a number. 


THE general expression of opinion offered by the mem- 
bers of the Huddersfield Engineers’ Training Association 
is, that since the inauguration of the Association's scheme, 
apprentices are taking a much deeper interest both in their 
work and education, and the start of this session showed 
a marked enthusiasm amongst the lads, which in previous 
years was only met with occasionally. 


THE activities of the Ministry of Reconstruction in the 
formation of Interim Industrial Reconstruction Com- 
mittees, or temporary Whitley Councils as they are some- 
times called, will be resumed after the holiday period, 
and full trade conferences have been arranged as follows : 
For the Tubes Industry, at the Grand Hotel, Birmingham, 
on January 8th, at 2.30 p.m.; for the Paper Making In- 
dustry, at the Ministry of Reconstruction, on January 9th, 
at 11 a.m. 

THE subject given in 1918 for the essay in the com- 
petition for the Henry Saxon Snell Prize was “ Sugges- 
tions for Improvements in Apparatus and Appliances for 
Dealing with House Refuse.” Thirteen essays were 
sent in, and, acting upon the advice of the adjudicators, 
the Council has awarded the prize of fifty guineas and 
the bronze medal of the Royal Sanitary Institute to, Mr. 
James Jackson, superintendent, Refuse Disposal Depart- 
ment, Birmingham. 

No fewer than 175,060,000 shells have been fired on the 
Western Front, said Sir James Stevenson at a dinner 
given by the Controller of Machine Tools, Mr. Edward 
M. iliffe, C.B.E., successor to Sir Alfred Herbert, to the 
staff of the Machine Too] Department, on-December 18th, 
and the credit for producing the plant and supplying 
it to the various National Projectile Factories for making 
the shell, was due to the Controller of the Machine Tool 
Department, and his staff, and the Advisory Machine 
Tool Committee. 

THe Puget Sound Traction, Light and Power Com- 
pany’s Western Avenue plant in Seattle, a central heating 
station conteining 10 boilers ‘aggregating 4100 horses 
power, has replaced oil fuel with pulverised coal. The 
pulverising plant is situated directly across the Avenue, 
the product being conveyed under ground and delivered 
to feeding bins above the boilers. Coal prepared at this 
plant is also distributed by truck to a number of large 
buildings having their own heating plants. The station 
is believed to be the largest of its kind that is using pow- 
dered coal. 


THE facilities which exist at Loughborough for the 
combination of workshop experience—in the Loughborough 
Instructional Factory—and class-room training are 
well known. It is a question primarily for decision by the 
engineering industry as to whether or not these facilities 
shall be retained and developed to meet the general needs 
of peace-time production. Without the moral and ma- 
terial support of the industry at large, it would not be 
possible for the Leicestershire County Council to continue, 
and to adapt for different conditions, the work of engineer- 
ing training originally instituted by the Ministry of Muni- 
tions. In order to ascertain the views of engineers 
generally upon this question, it is proposed to call 
a conference of those firms which have in the past had 
dealings with the instructional factory. 


THE recent expansion of industrial activities in the 
Union of South Africa has, amongst other results, induced 
certain municipalities and similar public bodies to offer 
specially favourable terms to manufacturers in the way of 
water and power rates, as well as sites for the establish- 
ment of industries. The Trade Commissioner for the 
Union has been notified that the Pie‘ermaritzburg Cor- 
poration is prepared to offer suitable sites on very reason- 
able terms, and to submit plans with additional informa- 
tion as to supply of labour, raw materials, railway com- 


munications, &c. The water rate varies from Is. 6d. 
per 1000 gallons, for a monthly consumption of 250,000 
gallons, to 9d. per gallon up to 12,000,000 gallons. Elec- 


tricity can be supplied on a graduated basis of from 3d. 
to .84d. per unit per month, and for industries of a kind 
not already established a reduction will be made of 334 
per cent. off these charges. 

It is incredible that any administration of the United 
‘States Government shall sacrifice the great funds and 
efforts, individual and collective, that have been expended 
in the past two years to build up facilities, to educate men, 
and women too, in order that we may have and operate 
ships of our own, said Lieut.-Commander Stevenson 
Taylor, President of the Society of Naval Architects and 
Marine Engineers of America, in an address at the annual 
meeting in November; and if there are laws upon our 
statute books that prevent our reasonable operation of 
ships they must be amended; if our loading, unloading 
and other port facilities are not what they should be, 
they must be changed ; if theve is anything which inter- 
feres with our progress upon the seas it must be removed, 
and if there is anything yet lacking to advance this pro- 
gress, even Government ownership, or private ownership 
aided by a judicious Government, it must be developed 
not for the advantage of any section or coast, but for the 





needs and advantage of our whole nation. 
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Woolwich. 


It is scarcely an exaggeration to say that Woolwich 
is one of the surprises of the war. In due time no 
doubt the public will be given exact figures of its 
increase in size, the augmentation of its output, the 
improvement of its plant, its arrangements for 
housing and accommodating labour, and the thousand 
and one other things that go to the making of a 
gigantic factory, a factory that, at the height of its 
energies, gave employment to over 120,000 people. 
A committee is at present sitting on Woolwich, and 
will probably decide that the national arsenal is to 
revert to its former size ; indeed, it is an open secret 
that already it, in common with other munition 
factories, is being shorn of its greatness. We have 
seen it suggested somewhere that no great loss would 
have been sustained had the Zeppelins found Wool- 
wich in the early months of the war and blown it to 
pieces. There could be no graver mistake. We 
hold no brief for Woolwich, and many a time in the 
past we have found ourselves called upon to criticise 
it severely ; but we must admit, and we do so with all 
heartiness, that in the war it has redeemed itself. 
We are glad to know that in part, and in no small part, 
its development was due to an engineer, to a railway 
engineer, who is familiar to us all. Sir Vincent 
Raven—or Mr. Raven as he was then—was called in 
to handle an extremely difficult problem ; that he 
handled it with success is, in the first place, due to his 
own knowledge and energy, and in the second to the 
permanent stafl—very largely composed of military 
officers—at Woolwich, but above.all to the fact that 
the Ministry of Munitions, which took over the control 
of the factory, had larger views than the War-office 
ever had, and allocated money for improvements 
which the War-office would never have allocated. 

To understand Woolwich aright it is not sufficient 
to know Woolwich alone. It may, indeed, be asked, 
“* What do they know of Woolwich who only Woolwich 
know ?” The Arsenal is, or was, the most striking 
example of State management that any opponent of 
nationalisation in its many forms could desire; it was 
only when it broke away from War-office control that 
it achieved greatness, and it is much to be feared that, 
when it reverts to War-office control, it will become 
as it was before. It is worth while considering one or 
two matters in connection with it. There has, as 
every one knows, always been friction between the 
civil superintendent of the Arsenal and the military 
authorities. The military staff at Woolwich is com- 
posed of picked men, the bulk of them of undoubted 
ability. There can be no doubt that many of them 
recognised perfectly that the factory was starved, and 
that in many respects it was badly equipped and badly 
organised. They had seen vther factories, and could 
not fail to draw the obvious comparisons. But they 
could do nothing. Woolwich was a political pawn ; 
the Minister who could show that he had effected 
economies there gained credit; the Minister who 
ventured to expend money on it had to run the 
gauntlet of hostile criticism. Hence the Arsenal was 
allowed to drag along on its indifferent path, just as 
any other factory that may come under State control, 
and must make its appearance in Parliament, will do. 
But the economy did not cease at material ; it ex- 
tended to men. It may safely be said that no civilian 
engineers and managers would accept the salaries 
that are accepted by the military engineers and 
managers. Men who were capable would go else- 
where, where their services were better requited. 
Thus, on the one side the Arsenal was starved in 
material, and on the other it was managed by men 
who were inadequately paid, and who knew that their 
wisest course was to give as little trouble as possible. 
We want this point to be grasped, because Woolwich 
unquestionably presents an example of precisely 
what will happen when the railways, and shipping, and 
other industries are nationalised. On the one side 





we shall have high wages, and on the other salaries so 
low that they will fail to attract the best men, and, on 
the top of all, cheese-paring to endeavour to present 
a so-called economy. It is sometimes said that 
Woolwich should be given up altogether.¥ There is 
a good deal to be said in favour of that proposal, 

and a good deal against it. It is, we presume, 
one of the main objects of inquiry by the present 
committee. If Woolwich cannot be better run than 
it was in the past, thenit is possibly best that it should 
go; but we must not overlook the fact that, regarded 
as a great research laboratory, it should be able to 
exercise a very useful function. The military who 
are best acquainted with the needs of the Army have 
in the Arsenal a factory where they can examine and 
test, not only single examples, but where they can 
investigate manufacturing possibilities on a business 
scale. It may be said that the private firms are 
quite prepared to undertake the same work. Agreed, 

but there do appear to be good reasons for thinking 
that it is of importance that a national arsenal. an 
arsenal for soldiers, and handled in part by soldiers, 
should exist. However, we must wait till the reports 
of the committee are issued before that matter can be 
fully discussed. 

The fact to be borne in mind now is that, under 
energetic management and freed from the financial 
bonds that had always restrained it, freed, too, from 
the dwarfing War-office tradition, the Arsenal during 
the war achieved greatness in the face of astonishing 
difficulties. No one can pretend that the Arsenal is 
a well-organised factory ; it is not as modern ideas 
go ; it has been too !ong built, and is badly situated for 
extensions. Itis very farindeed from a show place, 
but the fact that it is what it is reflects all the more 
credit on those who succeeded in bringing it to a 
surprising degree of perfection. We wish there was 
any ground for believing that a few years hence, if it 
is still in existence, it wil] retain a fair measure of the 
excellence it reached under the stress of war conditions. 


Nationalisation of German Industries. 


IT is no exaggeration to assert that the manufac- 
turing interests of Germany as represented, among 
others, by the coal, iron and steel, engineering, 
shipbuilding and chemical industries, are either struck 
with terror at the turn which the revolution has taken 
in so far as they themselves are concerned, or they 
are living under serious apprehensions as to the 
future of their works and undertakings, regarded 
not so much from without as from within the country 
itself. Oppressed and dragooned through the general 
military discipline, the workmen in the past have 
never been able successfully to carry through any 
labour movement in face of the splendid organisations 
of the employers. The revolution, however, oc- 
curred so rapidly as to surprise the manufacturing 
interests, and now the workmen claim to be, not 
only the masters of the country, but also of the des 
tinies of the manufacturing works. However 
chaotic the internal conditions may be at present, 
there is sufficient evidence to lead to the conclusion 
that the former situation of affairs as regards the 
relations between employers and workmen is un- 
likely ever to be restored. In this connection it is 
really astonishing that the identical men who have 
been responsible for the great industrial development 
of Germany in the present century are now abso- 
lutely silent concerning the existing situation. Some 
of these men, so to say, gradually pushed their iron 
and steel works right into Luxemburg and into 
Lorraine towards the French frontier. not because 
they had the possibility of supplying these works 
with iron ore from their own resources, but because 
they had their eager and envious eyes fixed on the 
valuable iron ore deposits in French Lorraine. The 
internal necessities of Germany did not necessitate 
any such expansion; the object purely and simply 
was to obtain, if not by “ peaceful penetration,” at 
all events by foul deeds, the industrial hegemony 
of Europe. Why are these men and the other 
prominent manufacturers silent in these critical 
days? What are their representative organisations 
doing? As, for instance, the Westphalian Coal 
Syndicate, the Pig Iron Syndicate, the Steel Syndi- 
cate, the Steel Federation as a wartime creation for 
after the war organisation, the German Association 
of Iron and Steel Producers, the Colliery Owners, 
Association, the Associations of Engineering and 
Machine Tool Works, the Electrical Engineering 
Association, the Great Chemical Combination and 
the combinations of employers who are inter- 
connected for the protection of mutual interests in 
dealing with any attempted aggression by the work- 
men on a large scale. 

The organisations of employers in Germany for 
safeguarding their own interests in relation to labour 
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questions have been in the past equally as important 
as the organisations fort he aggressive conduct of the 
export trade. Yet in these grave times for the 
country not a single word, not a single protest has 
been raised by any one of these representative asso- 
ciations now that the workmen have actually 
assumed the offensive. All the employers’ associations, 
as was mentioned recently, have unconditionally 
surrendered to the workmen’s demands for the 
recognition of the trade unions, collective agreements, 
and an eight-hours’ day, the last being from bank to 
bank in the case of coal and potash mining, and 
presumably, also, in regard to iron ore, &c. A more 
serious danger now threatens the industrial interests, 
namely, the suggested expropriation of the manu- 
facturing industries by the State for the benefit (!) 
of the community at large. And, yet again, not a 
single representative association of employers has 
dared to raise objections or protests against this 
further scheme, which has found many advocates in 
the country. We thus find that the men who assisted 
in secret in making preparations for plunging the 
world into war in order to gratify their personal 
ambitions and impetus of expansion, are now tongue- 
tied because, although they did not object to others 
losing their lives, they have now too much considera- 
tion for themselves to run the risk of sacrificing their 
own lives by attempting to run counter to the national- 
isation project as it exists at present. It is true 
some of fhe newspapers have put forward objections 
to this socialistic idea,in so far as they consider it 
prudent to do so under present circumstances, and 
have pointed out the dangers underlying the pro- 
posal, but the employers themselves have remained 
silent. The scheme, which aims at the nationalisation, 
among others, of the coal] mining, iron and steel, the 
whole of the potash mining, the cement and the 
armament industries, is advocated by a minority 
of the Socialists, although the Government autzori- 
ties recently appointed a Committee to examine 
the question, prepare a report and submit recom- 
mendations on the subject. The composition of the 
Committee, however, has not suited the Extreme 
Socialists, and additions and withdrawals are ex- 
pected, and for these reasons the Committee has not 
yet held a sitting. Delays are dangerous, and it 
would appear as if the Extremist Socialists will fail 
to carry out their scheme before the first meeting of 
the National Assembly in February, when they had 
hoped to have presented it as an accomplished fact 
and irrevocable act. 


It is naturally impossible to foresee what the 
ultimate fate of the nationalisation scheme will be, 
although it seems possible that some industrial 
works may be transferred to the State. The ex- 
treme Socialists had hoped to rush the scheme through 
rapidly, as they are rather nervous as to what stand- 
point the impending National Assembly, as the 
proposed constitutional legislative body, may assume 
on this delicate problem. But a further factor 
in the situation has just arisen which, in addition 
to the growing apprehensions among the leaders of 
the Socialists themselves on the question of national- 
isation in the near future, is having a moderating 
influence upon their pretensions in this respect. 
It takes the form of the disclosure of an additional 
clause in the final report of the Financial Commission 
of the International Armistice Commission at Spa, 
which clause pledges German State property as a 
common guarantee for the reparation of damages 
under the treaty of peace. In other words, the pre- 
sent German Government has undertaken neither 
to sel] nor mortgage State property, “ particularly 
railways, canals, mines, forests, colonial under- 
takings and industrial or commercial undertakings, 
which belong to it orin whichit has financial interests.” 
This clause is complementary to Article 19 of the 
main armistice agreement, which provides that 
“during the duration of the armistice, the enemy 
shall remove no public values ‘properties] which 
could serve the Allies as guarantee for the covering 
of ‘damages or loss caused by the war.” Now, as 
rabid as many of the Socialists in Germany are at 
the present time, it is thought that very few would 
be found willing to make any increase in the State 
ownership of property now, and thus augment the 
value of the financial pledges given to the Allies in 
the matter of making good the damages caused by 
the German conduct of the war, and as will be fixed 
by the treaty of peace. It therefore seems that the 
nationalisation scheme for the present, if it has not 
been killed, at all events has been scotched, although 
it may be revived with greater vigour in the future, 
in case the extreme Socialists should gain a majority 
in the National Assembly, and decide that it would 
be in the interests of the country to complete the 
reparation of war damages as rapidly as possible by 
the State absorption of private industrial works. 





BRITISH RAILWAYS UNDER WAR 
CONDITIONS. 
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EXPEDITIONARY 
SOUTHAMPTON. 


THE BRITISH FORCE AT 
THE whole of the British Expeditionary Force was 
conveyed by rail to Southampton and transported 
thence across the English Channel. As every detail of 
the railway communication in Southampton is the 
property of the London and South-Western Railway 
Company, all trains had to pass over that company’s 
system. The two accompanying maps will help to 
show how trains from other companies’ lines reach 
the London and South-Western Railway. Taking, 
first, the map of the London area, and reading from 
the east—on the right—it will be seen that the Great 
Eastern joins the North London Railway at Victoria 
Park, and the Great Northern joins the same railway 
at St. Pancras Junction. The North London, at 
Kentish Town Junction, gives access to the Hamp- 
stead line of the London and North-Western Railway, 
which passes through Willesden Junction, High Level, 
station, and on to the North and South-Western 
Junction Railway. The Midland leaves the main 
line at Brent, and the Great Central its main line at 
Wembley, and they join the N. and 8.W.J. line at 
Acton Wells. Trains from the G.E., G.N., Midland, 
and G.C. railways pass on to the London and South- 
Western system at South Acton, and just beyond that 
point—at Gunnersbury—they proceed, either by 
Kew and Richmond, or by Hounslow, through 
Feltham, Staines and Virginia Water, to Weybridge, 
where they join the main line of the L. and 8.W. 
system. 
and North-Western and Great Western companies is 





Access from the London lines of the London | berthed between 7 and 8.30 a.m. 


the West. The suburban service was not so much 
interfered with, and a fair long-distance service was 
provided by running trains during the occasional 
longer intervals. 

It is difficult to speak in moderation of the work 
done at Southampton in connection with the dispatch 
of not only the Expeditionary Force but of all the 
troops subsequently sent overseas. There can be no 
question that the port of Southampton, and _ its 
facilities, has been one of the most valuable national 
assets, and a prime factor in the successful prosecution 
of the war. In any consideration of this question it is 
important to remember that the whole of the South- 
ampton Docks estate is the property of the London 
and South-Western Railway Company. 

Turning aside for a moment from our main theme 
on this occasion, we would anticipate a later article, 
and give some details of the war traffic that has 
passed through Southampton since July, 1914. But 
before doing so we would allude to some earlier good 
work done there. During the South African War, 
for instance, 419 transports were dispatched and 


476 received. Between 2.30 and 4.30) p.m. on 
October 20th, 1899, five were dispatched. The 


numbers handled during that war were 25,384 officers, 
502,616 men, and 27,922 horses, besides women ani 
children, and an enormous quantity of baggage, 
stores, &c. In September, 1904, a test was made }y\ 
the naval and military authorities in the embarkation 
at Southampton and landing, by means of boats, of} 
the coast of Essex of 12,000 men and officers, 2900 
horses, 61 guns and 315 general service wagons. The 
fifty-five landing boats employed were towed along- 
side the transports and taken on board by means of 
the ship’s gear. Ten transports were used and were 
The entire expedi- 
tion was marched on September 5th to the docks in 
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given through Addison-road and Clapham Junction, 
and there is also communication from the Midland and 
Great Northern systems, vid the Widened Lines of 
the Metropolitan Railway and the South-Eastern 
and Chatham to Clapham Junction. 

Reference to the other map shows that the South- 
Eastern and Chatham joins the L. and 8.W. system at 
Guildford, the Great Western joins at Basingstoke, the 
London, Brighton and South Coast at Havant, the 
Midland and South-Western Junction at Andover, 
and the Great Western again at Salisbury. The 
Great Western, wd Basingstoke, gives access from 
the London and North-Western at Bushbury, and 
the Great Central at Banbury, whilst the Midland 
joins the M. and 8.W. Junction at Cheltenham. 

During the period from August 10th to 31st, 1914, 
when the Expeditionary Force was being dispatched 
the heaviest day was Saturday, August 22nd, when 
seventy-three trains passed over the L. and S.W. 
system and through Southampton Town Station into 
the Docks. They were timed to arrive at the latter 
as follows :—10.12 p.m., 10.24, 11.36, 11.48 (21st), 
la.m. (22nd), 1.12, 2.0, 2.12, 2.36, 2.48, 3.0, 3.12, 3.36, 
4.0, 4.12, 4.24, 4.36, 5.0, 5.12, 5.24, 5.36, 5.48, 6.12, 
6.24, 6.36, 6.48, 7.0, 7.12, 7.24, 7.36, 8.12, 8.24, 8.36, 
8.48, 9.0, 9.12, 9.36, 10.12, 10.24, 10.36, 11.12, 11.24, 
11.36, 11.48, 12.52 p.m., 12.24, 12.36, 12.48, 1.0, 1.12, 
1.24, 1.36, 2.12, 2.24, 2.36, 2.48, 3.0, 3.12, 3.24, 3.36, 
3.48, 4.0, 4.12, 4.24, 4.36, 4.48, 5.0, 5.12, 5.24, 5.36, 
5.48, 6.0, 6.12. Thus eight trains were due between 
6.12 and 7.36 a.m., and another eight between 12.12 
p-m. and 1.36 and twenty-one in the four hours 
between 2.12 p.m. and 6.12. 

The majority of these trains came from the London 
area, and their running caused some little inconveni- 
ence, which was, however, mitigated by there being 
four lines of way between London and Basingstoke, 
where the Southampton line leaves the main line to 


* No. XII, appeared December 20th. 
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three divisions by different routes, and was loaded up, 
and nine of the transports got away by 3 p.m. On 
the 16th the expedition returned, and the ten trans- 
ports arrived simultaneously at Southampton, and 
were all berthed between 9 and 10 a.m. 

During the period from the outbreak of hostilities 
in August, 1914, to the signing of the armistice, there 
have passed through Southampton and thence by 
rail, 6,952,450 men and officers, 821,034 horses, 
12,772 guns, 154,144 vehicles of various classes, 
3,232,052 tons of stores, and 7,169,167 bags of 
mails and parcels. In -addition there have been 
conveyed by the London and South-Western Com- 
pany’s own steamers to and from Le Havre, Malo, 
Honfleur and the Channel Islands, outwards :— 
Public mail, 1 021,365 bags ; military mail, 1,306,161 
bags ; public parcels post, 546,966 bags or hampers ; 
military parcels post, 2,417,049 bags or hampers ; 
military passengers, 152,743. Inwards :—Public mail, 
573,482 bags; military mail, 227,313 bags; public 
parcels post, 46,295 bags or hampers; military 
parcels post, 211,343 bags or hampers; military 
passengers, 130,005. Thus it will be seen over six 
and a quarter million postal packages have been dealt 
with. 

The guns mentioned include the biggest pieces, 
howitzers, &c. In addition to these shipments 
large quantities of foodstuffs, such as meat, bacon, 
grain, butter, cheese, flour, sugar, &c., have been 
handled, whilst another valuable national service 
rendered was the accommodation afforded for repairs 
to vessels torpedoed or otherwise damaged by 
enemy action. The graving docks at Southampton 
have been fully occupied as a result of this traffic, as 
Southampton affords the only facilities for such work 
along the whole length of the southern coast. More- 
over, such large vessels as the Olympic, Aquitania, 
and Mauretania were dealt with for the repatriation 
of Canadian soldiers, their wives and familics. 

The success which has attended this great work has 
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in the main been brought about by the fact that all the 
berthing accommodation is given by open quays, 
accessible at all states of the tide ; the only exception 
is the inner dock, which has two pairs of gates. The 
boats thus pass direct from deep water to berth, and 
vice versa. 

Coming now to the troops dispatched on August 
22nd, 1914, it may be said that there were :—537 
officers, 16,268 men, 4586 horses, 72 guns, 309 other 
limbered vehicles, 187 four-wheeled vehicles, 202 two- 
wheeled vehicles, 275 motor bicycles, and 1503 tons 
of stores. The total weight shipped was 4067 tons. 

Each of the 73 trains had its allotted transport, 
which was already at its berth. The transports and 
berths were as follows :— 

Transport. 
Belgravian. 

Palm Branch. 


Berth Nos. 
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In some cases the guns went by a separate ship from 


dep6ts were necessary—but only those to Southamp- | of it for the conveyance of troops and war equipment ; 
ton. Altogether 1400 trains, which carried 334,500 | so much so that ona number of days it was necessary 
men and officers, 58,500 horses, 700. guns, 5150] to suspend all ordinary traffic, which could not have 
vehicles of various kinds, 800 motor bicycles, and 5300 | been done without causing the greatest inconvenience 
tons of stores were run. to the regular passengers on that railway. 

It may be added that on August 18th the Press Further, the Widened Lines of the Metropolitan 
Bureau announced that “ the Expeditionary Force,|run from the Midland and the Great Northern 
as detailed for foreign service, has been safely landed | systems at St. Paul’s Road Junction and King’s 
on French soil. The embarkation, transportation, | Cross respectively, through Farringdon-street to 
and disembarkation of men and stores were alike | Snow-hill, and thence over the South-Eastern and 
carried through with the greatest possible precision, { Chatham Metropolitan Lines to Wandsworth-road, 
and without a single casualty,’ and that on August | and on to the London and South-Western Railway, 
25th Lord Kitchener, in his first speech as Secretary for | near Longhedge Works. Over this connection there 
War, said: ‘“‘The railway companies, in the aill- | were at the time of the dispatch of the Expeditionary 
important matter of the transport facilities, have more | Force no less than fifty-eight special trains on 
than justified the complete confidence reposed in } one day. 
them by the War-office, all grades of railway services 
having laboured with untiring energy and patience.” 
It should be remarked further that. the warm thanks 
of the Admiralty were publicly given to the officials 
and staff of the Southampton Docks for the work they In the course of an address at a luncheon last 
did in connection with the dispatch of the Expedition- | Friday, given by the Corporation of the City of Man- 
ary Force. chester, Lord Weir, the Air Minister, gave some in- 

Whilst the present article is naturally devoted | teresting details regarding recent aeronautical develop- 
wholly to the London and South-Western Railway, | ments, and indicated what, in his view, were likely 
reference may be made to three small companies | to be the developments of the future. 
which rendered great service in connection with this In August, 1914, he said, the flying services con- 
particular work. One was the Midland and South- | sisted of 285 officers and. 1853 other ranks. In 
Western Junction Railway, which, between August | November, 1918, the strength of the Royal Air Force 
13th and 19th, ran twenty-four special trains from its ; was 30,000 officers and 260,000 men, and about 
Tidworth station to Andover Junction, where they | 30,000 women and boys. It might well be that 
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that carrying the men who travelled to Southampton 
with the guns. In that case the troop train went to 
the berth where lay the ship that was to take the 
guns, there the men disentrained and marched 
thence to their ship. 

The trains were conveyed to their respective berths 
by the same engine which had brought them to 
Southampton, as direct communication is given from 
the main line to every berth. 

In the transport, from August 10th to 31st inclusive, 
of the British Expeditionary Force there were shipped : 
5006 officers, 125,171 men, 38,805 horses, 344 guns, 
1574 other limbered vehicles, 4313 four-wheeled 
vehicles, 1039 two-wheeled vehicles, 277 motor cars, 
or other motor vehicles, 1802 motor bicycles, and 
6406 tons of stores. The total weight shipped was 
18,064 tons, and 711 trains were used. 

The above figures do not include the whole of the 
troop movements connected with the dispatch of the 
British Expeditionary Force—as all the men had first 
to be concentrated, and replacements at the various 
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were handed to the London and South-Western Com- | transport by air would one day rival and even surpass 
pany. These trains carried 224 officers, 6172 men, | transport by land and water. We now possessed 
1862. horses, 167 vehicles of all kinds, 117 motor | aeroplanes capable of carrying a crew of seven and 
bicycles, and 98 tons of stores. The busiest of these | thirty passengers, which could climb to a height of 
days were the 13th and 15th. On the former there | 10,000ft. and travel at that height at a rate of 100 
were thirteen trains, which carried 133 officers, 4059 | miles an hour for twelve hours without a stop. 
men, 288 horses, 87 vehicles, 44 motor bicycles, and | Machines of this description had either been delivered 
27 tons of stores. On the 15th the specials numbered | or were under construction in substantial numbers. 
nine and took 59 officers, 1120 men and 1265 horses. It was not enough, however, to make machines 
The North London Railway and the Hampstead | which were marvels. We must be able to navigate 
Junction branch of the London and North-Western | the machines and organise that navigation to the 
Railway proved very useful as an outer London | last limit of the possibilities of the machines. He 
railway for joining the eastern and northern systems } said with the strongest emphasis that there had been, 
with the London and South-Western, but this caused | and still was, a serious danger of the operational as- 
no little inconvenience at times to their patrons. | pect being overlooked, or at all events slighted, in 
Lord Rathmore, the North London chairman, speak- | favour of the constructional or manufacturing aspect. 
ing on February 25th, 1915, said that the ordinary | He perceived no immediate limitation on the con- 
working of that line had been much interrupted by the | structional side; but he did perceive limitations 
exigencies of the Government requirements. Owing | on the operational side. Wondrous * stunts were 
no doubt to iis being a connecting link between so| performed in the air, and had been immediately 








many of the trunk lines, very good use had been made | useful in the art of war, and would continue to be 
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useful for the testing of machines. But gymnastics 
and acrobatics in the firmament had really little to 
do with the operational side of aviation. The air 
traveller of the future would have no desire to take 
part in a circus. He would want to be sure that-on 
a given day, to be settled in advance, he could leave, 
say London, at a certain hour in’ the morning ‘and 
arrive, say, at Marseilles at..aicertain hour in the 
afternoon—whatever the weather. 

Although he was an optimist about the future of 
flying, he thought nothing but harm could come by 
not facing the facts and by impatience for showy 
results. The success of the operational side of air 
transport would depend upon measures which could 
not be carried out in five minutes. The development 
of navigational instruction, the creation of a special 
meteorological service, improved systems of wireless 
telegraphy and telephony and the adoption of some 
first-class system for the day and night marking of 
landing places and aerodromes were among the 
measures it would be necessary to face. If such 
measures were taken, he would prophesy that five 
years hence there would be no more difficulty in 
navigating an aeroplane over a long course in foggy 
or otherwise bad weather than there was now in 
navigating a ship. If these measures were not taken, 
if hard and continuous experimental study was not 
put into the problems yet unsolved, then: trouble, 
delay, and discouragement would certainly ensue. 

Already we had machines so devised that they 
could land safely at definite gliding angles entirely 
without human control. This meant that when the 
pilot could set his instruments by means of a kite 
balloon anchored in clear air, he would be able to 
land with safety in an aerodrome which was com- 
pletely fog-bound. 

He did not think that the best ends of civilisation 
would be served by keeping civil aviation for a Govern- 
ment monopoly. Co-operation between the activities 
of the State and the activities oi private firms would 
produce the finest results. The State must be the 
pioneer ; it must help, encourage, guide, and exercise 
control ; but emphatically it must not monopolise. 
The control should be in the hands only of a few men, 
but of the best available men, who must be highly 
paid ; in charge of men accustomed to wait patiently 
for results. It must be broad-minded enough to 
engage the interests and enthusiasm of the biggest 
people for the biggest schemes. He would like to see 
the big shipping and other existing transport organi- 
sations actively interesting themselves in the develop- 
ment. 

The new department should spring out of the 
existing Air Ministry, which must be reconstituted 
and reorganised so as not only to control the adminis- 
tration of the Royal Air Force, but to act as the 
supreme authority for the development of civil 
aviation. The first essential step of the New Ministry 
should be to organise international flying. Flying 
between different countries would involve an inter- 
national aircraft convention. The articles of such 
a convention had already been drafted and were 
being submitted to our Allies, and within the next 
four or five months probably, a momentous inter- 
national air conference would be held. In addition 
a Bill had been drafted for submission to the new 
Parliament to provide domestic legislation to regu- 
late flying in this country. Until these measures 
became operative there necessarily could be no 
private fiving. 

In conelusion, he briefly sketched what, in his 
opinion, the duties of the new department should in- 
clude. It should, he said, provide a thoroughly efficient 
technical section for research and experimental 
purposes, which section would work in closest touch 
with private industry. Further, the State should 
acquire in permanence a large proportion of the 
existing :ilitary aerodromes, and should render them 
available for general use by leasing sheds to private 
operational companies, merely charging a fee for 
landing. In this way, while the State would not 
suffer, privete enterprise would be relieved of an 
exceedingly heavy capital charge. The department 
should also undertake the training of all pilots to 
be employed on public transport services, whether 
such services were in the hands of the department 
itself or in private hands. Such a course would 
secure public confidence in the efficiency of the 
pilots, and would provide a reserve of pilots for the 
Royal Air Force in times of emergency. From the 
superabundance of machines at its disposal upon the 
conclusion of peace, and suitable for conversion 
to commercial use, the State should be ready to 
dispose of a considerable number at a low price to 
private operational companies. Further, the new 
department should undertake the mapping out 
and the marking of aerial routes, the lighting of 
such routes by day and by night, and the inspection 
and certification of all private aircraft. Above all, 
it should attend to the special meteorological 
developments. Finally, the department ought to be 
ready itself to undertake mails, goods, and passenger 
services, wherever private enterprise might be found 
lacking. 








Tue Superintendent of the Metropolitan District Rail- 
way reminds the public that one source of the present 
inconvenience on that line is that the company is. carrying 
to and from Victoria Station alone 7000 soldiers daily. 





A PRECISION SCREW-CUTTING LATHE. 


THE machine tool illustrated herewith has been placed 
on the market by Alfred Herbert, Limited, of Coventry, 
and is designed for the single purpose of cutting the thread 
on a screw gauge. It is capable of cutting a screw up to 
3in. long on a cylinder up to 6in. long and up to 2}in. 
in diameter. Although the machine is intended solely for 
cutting screw threads, it is a true lathe and not a screwing 
machine. The work revolves on centres, the cutter is a 
single point tool clamped to a slide rest, the cutting move- 
ment on the tool is controlled by a lead screw, and both 
the turning and the travelling movements are positively 





secured against horizontal movement by making the cup 
a close fit in the socket, while the others have a little play 
to accommodate the movement caused by the expansion 
of the bed under a change of temperature. All three feet 
are held down to the stand securely but not harshly. 
Distortion of lathe beds, Messrs. Herbert hold, is mainly 
due to tying the bed down at four or more points, and so 
producing, firstly, permanent stress by reason of the 
inequality of pressure at these points, and, secondly, 
varying stresses by reason of the lack of freedom for 
expansion. 

The bed surface is broad and solid, and is not divided 
into shears. Instead it is formed flat with edges for th« 
saddle slide. The whole outer surface of the bed, top, 














Fig. 1—PRECISION SCREW CUTTING LATHE 


related by toothed gearing controlled by a single belt 
drive. 

The main difficulties in cutting accurate screw threads 
on an ordinary lathe arise from, first, imperfect alignment 
between the axis of the work and the line of travel of the 
tool—a condition which may be due to distortion of the bed, 
worn centres, looseness of the spindle, &c. Secondly, 
irregular or unsteady travel of the saddle ; thirdly, want 
of means for making small corrections in pitch ; fourthly, 
errors in adjusting the tool in the slide rest to the correct 
height and angle ; and, fifthly, the faulty clearing of the 
tool at the end of the cut and advancing it with the precise 
addition for the new cut. These and other difficulties can 





sides and ends, is machined to ensure equal expansion, 

A plan view of the lathe is given in Fig. 2, and an eleva- 
tion of the headstock end in Fig. 5. Both centres are 
stationary or “‘ dead.”” The workpiece is fixed in with a 
carrier, and is driven by a box pin. It is to be repeated 
that only the screw cutting is done on this lathe, the piece 
being previously finished to thread crest diameter. The 
driving plate A—Fig. 2—revolves on a bearing surround- 
ing the fixed headstock centre, and has spur teeth cut on its 
rim. The driving spindle is driven by a three-step pulley, 
and has a pinion B at one end gearing with the driving 
plate and a pinion C at the other end gearing with the 
change wheels. In the change wheel arrangement, Fig. 5, 














Trebor 


Fig. 2—PLAN VIEW OF LATHE 


all be overcome on the engine lathe by a good turner ; but 
he must be an experienced man of careful method, and he 
must be allowed a large proportion of non-cutting time. 
Even with the best of engine lathes, and the best of men, 
screw cutting demands very close and sustained attention. 
A general view of Messrs. Herbert’s lathe is given in 
Fig. 1. The stand and bed are inverted cast iron boxes 
with walls of uniform thickness. The top of the stand 
shown in Fig. 4 carries three sockets for the reception of 
the feet of the lathe bed. Two of the feet come under 
the headstock and one under the tailstock end of the bed. 
The arrangement of the feet is shown in section at A in 
Fig. 3. The foot is a}bolt with a ball head extension 
which rests in a cup within the socket, One foot is 





C is the driving spindle pinion already mentioned, D is a 
reversing idler stud used when required, and E a wheel 
which is fixed to the lead screw. When a gear train is set 
the plates carrying it are rigidly bolted to the frame, so 
that the wheels work steadily together. The wheels A and 
B—Fig. 2—reduce the driving plate speed to one-fourth 
of the belt pulley speed ; therefore the pinion C makes four 
revolutions to one revolution of the workpiece. The lead 
screw is cut with eight threads to the inch. 

The part front view—Fig. 7—shows the lead screw, 
the rear of the driving plate, the slide rest, &c. The lead 
screw is short—it does not reach to the back of the driving 

late—and lies well above the lathe bed andjbetween the 
guides of the saddle. This position gives a'more direct 
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pull than does the usual under-saddle frontal arrangement. 
The lead screw_nut is carried on a bracket—see Fig. 6— 
rising from an extension of the saddle. It is not a split 
nut, the arrangement, being ,thatithegreverse motion is 
obtained from the countershaft, which is fitted with two- 
speed reversing gear. The workpiece speeds are— 


Cutting: 20 40 80r.p.m 
Reversing: 274 55 110r.p.m. 


If the thread is cut correctly to pitch in the soft steel 
the pitch will be short when the steel is hardened. It is 
therefore necessary that a screw of, say, sixteen threads to 
1:000in. should be cut as sixteen threads to, say, 1-00lin., 
but this margin will vary with different steels and perhaps 
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C- Jig for Grinding Prismatic Block. 


THe Encinecr” Swain Sc 


Fig. 3 


with different diameters, An extremely delicate means of 
varying the pitch is therefore necessary, and it must act 
evenly on every thread. This variation is obtained by 
the gear shown at the front of the lathe in Fig. 6. The 
vertical sliding rod carries a peg passing through its lower 
end and projecting into the slot-plate attached to the bed 
of the lathe. The upper end of the sliding rod is attached 
to a lever arm controllirg the lead screw nut. The casing 
in which the rod slides is rigidly attached to the saddle and 
moves with the saddle in its travel. If the slot is set 
parallel with the lead screw the nut will be held stationary 
and the pitch of the thread will be cut true to the change 
wheel setting. If the slot is set at an angle to the lead 
screw the sliding rod will move vertically and partially 
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Fig. 4—-STAND FOR LATHE BED 


rotate the nut. The slot plate is graduated round its 
edge so that it may be easily set to produce a variation of 
pitch either above or below the change wheel setting. The 
graduations indicate 0.0001 per inch of screw to be cut. 
The slide rest, as shown in Fig. 7, has four movements : 
(1) that due to the movement of the saddle by the lead 
screw ; (2) a movement in the same direction by a hand 
screw with micrometer graduation ; (3) a rapid movement 
of the tool-box to and from the work by means of a rack 
and pinion ; (4) a cross bed adjustment for the depth of 
cut. Movement 3 is effected by pulling a hand lever through 
about a quarter of a circle, which instantly brings the 
cutting tool an inch clear of the workpiece. The tool is 





advanced as quickly when the reverse travel of the saddle 


is completed and the advance is checked by a face-to-face | ot change wheels supplied will cut any Whitworth thread 


stop. The additional cut is put on in the withdrawn position 
of the tool by the fourth movement, by which one of the 





Fig. 5—REAR END OF HEADSTOCK 


stop faces is adjusted, the adjustment being indicated by 
graduations on a wheel clearly marked in ten-thousandths 
of an inch. All the slide rest movements are locked by 





required for screw gauges. 
The means provided for clamping the cutting tool are 





Fig. 6—-LEAD SCREW AND NUT 


shown in Fig. 2. The three necessary settings of the tool 
are effected as follows : the tool is fixed at right angles to 
the workpiece automatically by the circular grooves in 

















Fig, 7—LEAD SCREW AND SLIDE REST 


means of lever nuts, and al! the details of the slide rest 
arrangement are designed so as to free the operator from 


the clampir g base ard plate; its height is adjusted by a 
partial turn of the excentric sieeve. surrounding it: a 

















Fig. 8—TOOL CLAMP 


any anxiety as to “ digging in” at the beginning of the 


Fig. 9—-JIG FOR GRINDING TOOL 


small square is held on the surface of the slide and its 


cut or failure to get away sharply at the end. The range | vertical edge is brought against a flat on the back end of 
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the tool, so as to bring the cutting edge to the correct 
position to suit the spiral angle of the thread. 

The tool as shown at B in Fig. 8 is of special construc- 
tion. The stock or shank is round in cross section and is 
ground parallel to gin. diameter, less half a thousandth. 
The total length is about 3$in. The grinding and lapping 
of the cutting end to any angle, and to the necessary degree 
of accuracy, is provided for in a way which it is claimed puts 
this usually difficult operation within the reach of an-un- 
skilled operator on a surface grinding machine. A block 
for holding the tool by its shank is fittea as shown in 
Fig. 9 to a box-like base which may be secured to a grind- 
ing machine table. The holding block rests at an angle 
on @ prismatic block which sets the surface to be dressed 
parallel with the grinding table. Everything, it is stated, 
is easily adjusted and secured so that by passing the tool 
under the grinding wheel the correct angle is obtained. 
The grinding of the prismatic block is provided for by a 
jig, shown at C, Fig. 3, in which a sine bar is embodied so 
that the surface of the block to be ground may be easily 
and rapidly set to give the correct angle. The calcula- 
tion of the precise angles of the prismatic block reduces 
to finding the thickness of a packing piece to be laid under 
the free end of the sine bar. The various thicknesses have 
been tabulated for all required tool angles. In Fig. 3 
(C) the surface: of the prismatic block to be ground is 
indicated at F and the space for the packing piece at G. 

The roughing and finishing cuts for the thread will, where 
gauges are being produced in quantity, be taken on succes- 
sive settings of the lathe or on two or more lathes operating 
in series. The whole lathe and its accessories are designed 
and worked out, Messrs. Herbert inform us, to enable 
unskilled operators to produce screw threads of the greatest 
precision that can be measured and to produce them with 
ease and rapidity. Any careful and intelligent person 
without previous experience, they state, can operate the 
lathe and set the tool with very little instruction. The 
lead screw is made to a special precision master screw 
approved by the National Physical Laboratory and kept 
as a standard by the makers of the lathe, so that new lead- 
ing screws can always be made true to the original stan- 
dard. One horse-power is required to drive the lathe, and 
the total weight of the machine is a little over 14 cwt. 








A GAS-FIRED ELECTRODE ANNEALING 
FURNACE. 


THE outbreak of the war found this country, in common 
with most of its Allies, in a precarious position with regard 
to the supplies of electrodes for electric steel furnaces, 
for up till 1914 we were largely dependent upon overseas 
sources for the supply of these items. As the consumption 
of electrodes in the latest type of furnace ranges from 
1G lb. per ton of steel upwards—apart altogether from 
accidental breakages, from which cause this figure is 
likely to be doubled—and as even the average 20-ton 
furnace is capable of an output of 100 tons of steel per 
24 hours, it will be seen that the steel works’ demand 
for electrodes is considerable. With the growing popu- 
larity of the electric furnace, especially for dealing with 
scrap, the demand is likely to increase very considerably. 

Carbon electrodes have for a considerable time past 
been obtainable in Great Britain, though their manu- 
jacture has presented certain difficulties. Some little 
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time ago the Davis Furnace Company, of Luton, Beds., 
was commissioned to design a type of oven furnace which 
would overcome the trouble which had been experienced 
in satisfactorily annealing the material of which the elec- 
trodes are formed. This work calls for the maintenance 
of extremely uniform temperatures throughout the heating 
chamber, varying from 450 to 600 deg. Cent. These 
temperatures have to be maintained for long periods 
with great accuracy. It is only possible, Messrs. Davis 
state, to meet these requirements by the employment 
of gaseous fuel. It is, perhaps, needless to add that the 
strong affinity of carbon for oxygen makes the provision 
of a perfect reducing atmosphere in the heating chamber 
essential. The best results, it has been found, we under- 
stand, are obtained if the electrodes are annealed in a 
vertical position. 

The particular furnace illustrated herewith is installed 
at a large steel works in the Midlands, the consumption 
of electrical energy of which for steel making furnaces 


It will be seen from the first engraving that the heating 
chamber measures 9ft. wide by 6ft. back to front by, 9ft. 
high, and that it is designed to accommodate six electrodes 
at a time, of sizes up to 22in. diameter. The furnace is 
constructea of a special quality of refractory material, 
with walls 9in. thick, bound by means of channel irons 
and tie rods. A supplementary access door, measuring 
2ft. by 2ft., is provided at one end for the purpose of re- 
moving electrodes which may be accidentally broken 
during insertion, and also to provide a convenient means 
of effecting slight repairs. This door is of the hinged 
drop-down type, and is fastened by means of a clamp 
screw. The top of the furnace, or coverplate, is in three 
parts, of box section. In addition to providing for tle 
insertion and support of the electrodes it also serves as a 
preheater for the air supply to vhe burners. 

The burners are of the makers’ so-called fan-air type 
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for consuming gas at town pressure under a slight supple- 
mentary air pressure of about 6in. water column. ‘The 
construction of the burners is shown in the second en- 
graving. It will be seen that the nozzle—which in every 
type of burner is the part requiring most frequent re- 
newal—is formed of a refractory block, which can be easily 
and cheaply replaced. Each of the burners—there are 
six in all—has a l}in. gas service, anda 2}in. air supply, 


and the air, while the permanent rate of air supply to 
the burner can be adjusted by manipulating the regu- 
lating plug. Three burners are pleced on each side of 
the furnace, and fire into combustion chambers or tunnels, 
placed underneath the floor of the heating chamber, 











considerably exceeds 81,000,000 kilowatts per annum. 


which are of such size and shape as to ensure the com- 
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GAS-FIRED FURNACE FOR ANNEALING ELECTRODES 


plete combustion of the gas and air therein. The burners 
are arranged to fire alternately from each side so as to 
ensure an ever distribution of the heat. 

The air supply for the burners, at a pressure of 6in. 
water gauge, is furnished by a standard open type of fan. 
It is forced through the 4in. main air supply pipe on top 
of the furnace and through various 3in. inlet tees into 
the cast iron preheater chambers in the cover plate. 
Thence it passes to the burners by way of separate 2}in. 
lagged air pipes. If necessary, the furnace can be 
arranged with the heating chamber divided by a central 
partition wall, so as to enable two kinds of electrodes, 
requiring different annealing temperatures, to be treated 
at the same time. 








Ir is reported that a well-known firm of German 
chemical manufaeturers is erecting a factory for the manu- 
facture of synthetic rubber on a large scale. 





separate main controls being provided for both the gas | 


MINISTRY OF MUNITIONS ORDERS. 





CONTROL OF METALS, CHEMICALS, MACHINE RY 
AND PLANT. 


For the guidance of manufacturers the Ministry of 
Munitions has considered it desirable to issue the following 
recapitulation of the modifications in the control ot 
materials and machinery which have been made to date 
since the cessation of hostilities :— 

(1) Priorrry. 

(a) Ordinary civil orders may now be placed and 
executed in Class C without priority permit or certificates, 
No further application need therefore be made to the 
Priority Department of the Ministry of Munitions, unless 



















BURNER FOR ELECTRODE ANNEALING FURNACE 


‘t is desired for national reasons to raise the priority of 
an Order. 

(6) Uncompleted contracts for the Admiralty,’ War-oftice 
and Ministry of Munitions, which have been placed in 
Classes A or B, need no longer be given the priority 
attaching to them under the Order of Priority of March 
Sth, 1917, except in cases where the contractor is notified 
in writing or by official notice in the Press that a 
particular classification is still required to be given to any 
particular contract. 

(2) Merats. 


(a) Modification of Control.— 
(1) Iron, steel and non-ferrous metal may be ordered, 
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classification or reference number from the Ministry of 
Munitions ; and stocks purchased and held by Govern- 
ment contractors may be used for any class of work. 

(2) No permit is now required for the manufacture 
or sale of iron and steel wire or wire rope for home trade, 
and until further notice manufacturers of forgings, stamp- 
ings and castings in iron, steel or malleable iron are at 
liberty to accept orders for priority below Class B. 

(3) The Control Orders forbidding dealing in non- 
ferrous metals without a licence are suspended in the case 
of tin, copper, brass (including swarf and scrap), cupro- 
nickel, scrap, spelter, lead, platinum, chrome ore and 
type metals. 

(4) All restrictions as to the sale or purchase of 
calcium carbide have been removed, subject to a maximum 
price to consumers of £40 per ton for quantities of 1 cwt. 
and over. 

(b) Export Licences.— 

(1) Manufacturers must still continue as hitherto to 

obtain licences for export for articles made of steel and 
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non-ferrous metals covered by the various schedules of 
the War Trade Department, but every effort will be made to 
grant these licences as freely as possible. 

(c) Prices. 

(1) The maximum prices of steel for home trade are to 
continue at their present level until February Ist, 1919, 
when the direct subsidies paid by the Government on 
steel will cease, and a corresponding increase in price take 
place. A schedule of the prices to come into force on 
February Ist can be obtained on application to the 
Ministry of Munitions (C.1.8.P., Room 104, 8, North- 
umberland-avenue, S.-W. 1). The present maximum 
prices of pig iron are to remain unchanged until April 30th, 
1919, but post-war conditions are not yet sufficiently 
stable to warrant a fixing of prices after that date. 

(2) A schedule ‘of fixed export prices for pig iron and 
steel, to take effect from November 18th, 1918, has been 
issued, and can be obtained on application to the Ministry 
of Munitions, as above. The prices, which are based upon 
the existing home prices, plus the subsidies paid by the 
Government, will remain in force until further notice. 
Upon all exports of pig iron, unmanufactured steel, and 
certain classes of semi-manufactured steel, a drawback 
will be collected by the Board of Customs and Excise, 
equivalent to the amount of the subsidy already paid by 
the Government on the articles in question. The items on 
which the drawback is chargeable are those the prices of 
which are controlled and included in the schedules referred 
inthe preceding paragraph. Application for the schedule 
showing the amount of the drawback to be collected 
should be made to the Board of Customs and Excise, 
Lower Thames-street, London, E.C. 

(3) The following is a schedule of the present prices of 
non-ferrous metals from holdings of the Ministry :— 

Copper.—Electrolytic, £125 per ton, buyers, delivered 
works. 

Brass Ingotto Government Specification, 
ditto 

Spelter.—G.O.B., £57 per ton, ditto. Refined 99.9 per 
cent., £61 per ton, ditto. 

Aluminium.—£200 per ton, ditto. 

Soft Pig Lead.—£40 per ton, ex steamer or ex store. (The 
existing schedule in relation to manufacture in lead is 
abolished.) 

Nickel.—£195 per ton, ex works or warehouse. 

Antimony.—£55 per ton, ditto. 

These prices are subject to usual extras for small parcels 


£93 per ton, 


(3) CHEMICALS, &C. 

(a) Alcohol.—Alcohol and methylated spirit are now 
available for industrial purposes, and can be obtained 
through the usual channels, subject to the regulations of 
the Board of Customs and Excise. 

(6) Glycerine.—Arrangements have been made to 
enable glycerine producers to supply their customers with 
substantial supplies of glycerine ior general use. 

(ce) Shellac.—The Shellac Control Order of the 12th 
March, 1918, prohibiting dealing in shellac, except under 
licence, has been revoked. 

(d) Benzol, Naphtha, Chlorine, &c.—The Orders pro- 
hibiting dealing, &c., in benzol, naphtha, tar (coal and 
water gas), chlorine and chlorine compounds, and acetic 
acid are suspended. 

(d) Building Bricks.—The present controlled maximum 
prices for bricks are not to be reduced, provided the present 
system of control continues for a period of six months 
from January Ist, 1919. 


(4) PLANT AND MACHINERY. 


(1) Restrictions as to dealing in and prices of new and 
second-hand machinery and treadle lathes have been 
withdrawn ; but purchases of new machinery can only be 
made from firms holding trading permits from the Ministry 
of Munitions. 

(2) Contractors in possession of plant and machinery 
owned by the Ministry of Munitions are at liberty to use it 
for civil work provided they notify the superintendent 
engineer in their area within one week from the date on 
which it was first used. If the contractor does not ulti- 
mately wish to purchase the machinery he will be required 
to pay a reasonable hire, not to exceed the rate of 20 per 
cent. per annum on the cost price of the machine. 

(3) The Crane Order of December 30th, 1916, pro- 
hibiting the sale or supply of any cranes, except under 
permit, and the Motor Engines and Vehicles Order of 
January 6th, 1917, prohibiting the manufacture, except 
under permit, are revoked. 

(4) The Orders of March 30th, 1917, prohibiting the 
experimental manufacture of aeroplanes, and of May 10th, 
1918, prohibiting the experimental manufacture of aero 
engines are suspended. 

(5) Owners of steam driven lorries and trailers are no 
longer required to make returns of changes of ownership. 


AEROPLANES AND AERO ENGINES, EXPERI- 
MENTAL CONSTRUCTION SUSPENSION ORDER, 

On December 20th the Minister of Munitions suspended 
until further notice the Aeroplanes (Experimental Manu- 
facture) Order, 1917, and the Aero Engines (Experimental 
Construction) Order, 1918, which prohibited, without a 
licence, the experimental manufacture of any aeroplane, 
seaplane, or part thereof, or any aero engine. Experi- 
mental manufacture meant any manufacture not under 
Government contract, and included preparation of working 
drawings, but not of general arrangement drawings. 
LORRIES AND TRAILERS REVOCATION ORDER. 

On the same date the Minister of Munitions revoked 
the Lorries and Trailers (Returns) Order, 1917, which 
required returns from all persons’—excepting railway 
companies—possessing steam driven highway lorries or 
trailers. 


SUSPENSION OF VARIOUS ORDERS. 


On the same date also the Minister of Munitions sus- 
pended until further notice the following Orders :— 

Benzol and Naphtha Order, 1917, which controlled 
crude benzol, crude naphtha and light oils. 

Naphtha Order, 1917, which controlled crude solvent 
naphtha, solvent naphtha and heavy naphtha. 

Tar (Coal and Water Gas) Order, 1917, which controlled 
coal tar and water gas tar. 





—- 


Chlorine and Chlorine Compounds Order, 1918, which 
controlled elementary chlorine and chlorine compounds, 
including bleaching powder, sodium hypochlorite and all 
descriptions of chlorine bleach liquor, 

Acetic Acid Order, 1917, and Acetic Acid (Extension) 
Order, 1917, which controlled glacial acetic acid and acetic 
acid of all strengths. 

The Platinum Order, 1915, and the Platinum Metal 
Order, 1916, which prohibited purchases, sales or dealings 
without a permit. 

Until further notice grey acetate of lime and acetone 
cease to be specified as war material. 








ELECTRIC SUPPLY UNDERTAKINGS IN 
LONDON. 

A gormnt meeting between the representatives of 
employers and trades unions was held at the County Hall 
on November 27th, when the following gentlemen were 
nominated to give effect to the Committee on Production 
Award re Electric Supply Undertakings in the London 
District :— 

Employer Representatives. 

The fourteen London Companies : Mr. Charles P. Sparks 
(Chairman), Mr. F. Bailey, 2 : 
The Incorporated Association of Power Companies 

Mr. E. T. Ruthven-Murray, 1. 

The Tramways Association : Mr. C. J. Spencer, 1. 

The Suburban Undertakings: Mr. K. A. Scott-Mon- 
crieff, 1. 

I.M.E.A. : Mr. A. C. Cramb, 1. 

Conference of Local Authorities on Wages : 
man A. G. Beaumont, Mr. A. J. Fuller, 2. 

L.C.C. : Mr. A. L. C. Fell, Mr. P. L. Riviere, 2.—Total 10. 

Union Representatives. 

Electrical Trades Union : Mr. J. Rowan (Vice-chairman), 
Mr. J. Membery, Mr. H. H. Morton, Mr. Westfallen, Mr. T. 
Goode, Mr. V. Needham, 6. 

Workers’ Union : Mr. Small, Mr. J. G. Greenwood, Mr. 
A. Smith, 3. 

National Union of General Workers : 
Mr. Boyne, 2. 

National Amalgamated Union of Enginemen, &c. :. Mr. 
J. Meakins, Mr. J. Allen, Mr. W. G. Chapman, 3.—Total 14. 

r. W. J. Webb (secretary of the four unions). 


Mr. Alder- 


Mr. C. L. Skinner, 








MOTOR TRAFFIC RULES AND RECOM- 
MENDATIONS. 

In view of the recent relaxation of the petrol restric- 
tions, the following traffic rules and recommendations 
for the use of drivers of motor vehicles, which were com- 
piled some time ago by the Commercial Motors’ Asso- 
ciation, have now been issued by that body in con- 
venient cardboard folder form for carrying in the pocket. 
(1) Drive on left or near side of the road. (2) A vehicle 
is under “ town control’ when it can be stopped in about 
30ft., and under “ close control’ when it can be stopped 
in about 10ft. (3) Vehicles in crowded traffic must 
always be driven under “close control.’’ (4) In turning 
corners to the right curve. out wide; those to the left 
turn close to the kerb, both under “close” control. 
Whenever the driver’s view is limited, his control of his 
vehicle should be so complete that he can pull it up within 
half the distance that he can see ahead of him. (5) 
Vehicles meet—driver’s right arm to driver’s right arm. 
(6) Overtake on right or off-side only. (7) Overtaking 
demands special care on the part of the driver of the over- 
taking vebicle. Give proper warning and overtake 
without undue delay. (8) When necessary to overtake 
at corners, bends in the road, crossings or street refuges, 
extra caution is required. (9) Meet or overtake a led 
animal so that the person in charge is between you and 
the led animal. (10) Go down hills under * town con- 
trol.” (11) Hand signals: stop or slow down—right 
hand up. Come on—right hand waved forward and low. 
Turning to right—right hand horizontal. Turning to 
left—Right hand up or left hand horizontal, when it can 
be seen. ° 

More than 100,000 of these folders have, we understand, 
been already distributed gratuitously, but a limited num- 
ber remains available, and any driver or other interested 
person may receive a copy post free by applying to Capt. 
F. G. Bristow, General Secretary, The Commercial Motor 
Users’ Association, 83, Pall Mall, London, S.W.1. We 
may add that_the rules have been submitted to the Chief 
Commissioner of the Metropolitan Police, and approved 
by him. 








LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents.) 


WORKS ORGANISATION. 

Sir, -Now that fighting is over and presumably a long period 
of peace is about te commence, reconstruction is the order of 
the day, and British firms, not to be behindhand in meeting 
the new conditions brought about through the upset of war, 
are reorganising their factories and businesses, or considering 
the best means for, not only improving their sales accounts, 
but also for cheapening their products without sacrificing 
quality ; indeed to improve this, with a larger output on shorter 
working hours, at a higher rate of wages for their workers, 
under improved conditions for the latter in their respective 
workshops is the problem to be faced. 

That this can be accomplished is undoubtedly true, if the pro- 
blem is tackled by what is termed “‘ scientific management ;” 
in other words, systematisation, but systematisation is a very 
embracing term, and if the very greatest care is not taken is 
likely to produce the very opposite results to what the term is 
intended to imply. 

Books and treatises by the score exist, both British and foreign ; 
of systems, so called, there is no end, but there can be no such 
thing as standardisation of system, even in industries, producing 
like articles, for in each and every case the personal element 
comes in; different boards of directors view matters in different 





lights, a system that suits one manager does not suit the ideas 
of another, a system that has produced good results under one 
management fails utterly under another, or vice versa. The 
system adopted by the large firm with extensive connections 
cannot be adopted by the smaller competitor with, perhaps, 
one tenth the output, with any sort of progress towards economy 
on the contrary it would probably mean bankruptcy if it were, 
attempted. 

The system adopted by the small manufacturer contented 
to remain small, with a certain turnover, would be quite un- 
suitable to a firm of present small effort, but with energy and 
ambition to expand and increase its business, both at home and 
abroad ; for such the system adopted needs to be so worked out 
as to be capable of adaptation and expansion, as the business 
expands and without disorganisation of the various elements 
of such business. The fact is, that although on broad lines the 
features in the main of any system applied to a given class 
of manufacture may resemble one another,the details of that 
system must be worked out to suit each case individually 
to which it is applied ; the considerations of the personal element 
and the plant involved in each case must be very carefully 
studied and allowed for. 

The keynote of any really good system of works management 
should be its simplicity—the simpler it is to secure the end 
sought the more scientific it really is. It should not only be 
simple in its main features, but in all its details, something 
which every man who has to do with it, or work to it, can under- 
stand. It should be such that once in successful operation 
it works, so to speak, automatically ; that if some leading man 
leaves his post or dies, another can take right hold with no trouble 
or anxiety to his employer; but how often is that the case ? 
The generality of systems are far and away too complicated, 
there are far too many divisions, subdivisious and sections, 
each requiring a leading man with a staff under him, which goes 
on multiplying till the whole system overburdens a business 
with a bill of costs outweighing any economy on the production 
side, due to its adoption ; there is no doubt about the truth of 
that. 

Where a firm is producing mainly one article, large or small, 
of many or few units in the make up of such article, systematisa- 
tion of manufacture and output is a comparatively simple 
matter and can be quite successfully accomplished with few 
men to work smoothly and well. Where a firm, however, is 
occupied in the manufacture of several products—and we have 
a very large number of such firms in this country—all of which 
are essentially different in their features and make up, the 
conditions as to details of any system which is applicable are 
such that much study and ingenuity are necessary to produce 
both simplicity and smoothness in working, with a minimum 
of personel and labour. 

Amalgamation is sometimes carried out with the object of 
minimising costs of production, but unless such amalgamations 
are between firms producing similar goods, it is very questionable 
if much, if any, real economy results, as the systems, adopted 
in their details, if the productions of amalgamated firms-are 
unlike and various, must be different and much confusion even- 
tually result. 

There exist firms employing hundreds of workers in the 
engineering business who manage affairs with perhaps three or 
four leading men, producing excellent goods, with delivery to 
time and with quite simple systems of production costs, pro- 
gress arrangements and control, and who can not only hold 
their own in competition, but always move forwards ; the pro- 
bable reason is simplicity of their systems of organisation 
preventing excessive office costs, in relation to turnover, and the 
personal element. 

Reconstruction and reorganisation are quite all right, 
especially now, but it behoves our engineering firms to be mighty 
careful how they set about putting things into shape ; it is quite 
easy for them to overweight themselves with too much system 
and be sorry for it too. 


December 21st, 1918. H. G. R. 


STATE CONTROL OF RAILWAYS. 


Sir,—After reading the several articles which have appeared 
in your valuable paper during the past twelve months, I feel 
that I cannot allow the last one to pass without joining issue 
with you upon the vitally important subject of State Control : 
perhaps, therefore, you will afford me a little space for the en- 
lightenment of your good self and your friends. 

Some months ago I had the privilege of perusing a draft of 
a book dealing with the problem of ‘‘ Railway Reorganisation 
aiter the War,” and in it the author clearly shows that the 
railway position is perfectly sound; he also shows, equally 
clearly, that railways have been spending double the amount 
necessary for proper working and upkeep. He (the author} 
also proves that not only could railways pay increased dividends, 
but that a large increase in wages, with a reduction in working 
hours, could be afforded. 

These are serious indictments of railway methods. Many 
people are of like opinion with yourself that State control will 
mean impaired efficiency, and that Ministers wil! use their powers 
and privileges to find jobs for their friends; but is this result 
necessary, and could matters be worse than they are now under 
company control ? 

Now, what do your suggestions amount to? Simply the 
State subsidising of the present appalling inefficiency, for a 
term of years, with State ownership in the end, when the last 
state will be worse than the first. It can easily be shown that 
it will be an extremely profitable business for the State to take 
over the railways, provided some simple safeguards and drastic 
reform and reorganisation are insisted on. A scheme covering 
these last is outlined in the book referred to. For maximum 
efficiency the Post-office and railway businesses should be com- 
bined. 

Mr. Whately Arnold’s little book on ‘* Royal Railways ”’ 
should be read by all; it deals with the question of low “ flat 
rates’ in a most interesting manner. I understand that the 
publication of the book first referred to has been delayed owing 
to paper difficulties, but that it will appear early in the New Year. 
It certainly should be read by all. 


December 20th. One Wuo Knows. 








Wiru the purpose of safeguarding and furthering the 
interests of the members of the commercial staffs in the 
industries mentioned, the Shipbuilding, Engineering and 
Steel Commercial Staffs’ Association, with offices at 
Church Institute, Hood-street, Newcastle-on-Tyne, has 
been formed. 
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PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Outlook for 1919. 


Boru the home and the foreign trade promise 
well for 1919. A large amount of business is being offered 
to Midland iron and steel makers from abroad. Mill 
owners to be in a quick position to accept these orders 
are endeavouring to hasten the demobilisation of men 
upon whom they depend for an increased output, but 
thus far they have had little success. In the bar iron 
trade there is an increasing demand by locomotive firms. 
They make use of three grades—ordinary Crown iron, 
best and best-best—and with the rolling stock of the 
world awaiting replenishment, makers are looking forward 
to a period of great activity. A section of the trade here 
professes the conviction that an early abolition of Govern- 
ment control would be a sound policy for this country, 
although it would introduce chaotic conditions for a time. 
Demand is stimulated by various post-war industrial 
projects. All the bar makers have as much work as 
they can cope with. One point of perplexity about the 
new export price of £20, instead of £21 as formerly, for bars 
has been cleared up. That figure includes the Govern- 
ment drawback of £3 per ton to recoup the Ministry of 
Munitions for the subsidy allowed on the material. It 
is generally thought that the rate is too high and that it 
cannot stand long, and in some cases merchants are 
holding off until a reaction occurs before giving out orders. 
When the available carrying tonnage increases, it is 
believed that the price will fall, and already a deputation 
of makers has waited upon the Ministry with a view to 
securing a lower maximum. Some independent works 
are quoting only £19 for export. One point which makers 
wish cleared up is, why this department, which has only 
reduced the export price £1 per ton, should at the same time 
have reduced the drawback, which is a set off to the Govern- 
ment subsidy, £1 15s., viz., from £4 15s. previously to 


£3 now. The gas strip mills are working up to their full 
labour capacity. There is a strong demand at the £16 
maximum. 


Advances in Gaivanised Sheets and Wire. 


In the case of sheets the contro} has been re- 
moved, and mill owners are now free to fix their own 
quotations. Prices have, therefore, been advanced 30s. 
per ton both of plain and galvanised iron. Supplies of 
twenty-four gauge black corrugated sheets are offered 
at £19 ls. 9d. and £19 2s. 6d., against £17 10s. previously 
decreed. No more Government contracts are forthcoming, 
but those in hand will occupy some little time yet, and 
there are large requirements outside official channels. 
The galvanising section is getting going again, but it 
will not be in full swing yet awhile. For galvanised sheets 
of 24 w.g., £30 is now the price named, packed in bundles 
f.o.b. Liverpool. The mills seem to have no difficulty 
in procuring what steel bars they need. Some of the 
galvanising works have made a partial start ; others, it 
is reported, will not resume for four or five weeks. ‘* Con- 
trol” has also been “lifted” in the wire trade, and as a 
consequence bright mild steel wire has been advanced 
£3 10s. as from the beginning of the New Year. The 
basis price for 0.8 gauge catch weight coils now becomes 
£27 10s. per ton. ‘* Extras’ for finishes and for the finer 
gauges remain unaltered. In many cases the new terms 
will, it is stated, apply to undelivered balances of old 
contracts by virtue of special stipulations. A further 
advance in the basis of 30s. per ton before long is foretold. 


Pig Iron Trade. 


The pig iron position has undergone little 
A Black Country furnace that was on basic 
production has been blown out. Foundry sorts are re- 
quired quite as fast as they can be got out. Sellers will 
only do business on very limited lines and subject to 
safeguards against contingencies. In this department 
of the market control prices still prevail. There is keen- 
ness to get supplies while the subsidies are running, as 
there is no prospect of any such moderation of costs as 
to avert sharp advances when the artificial assistance 
now being given to the trade is withdrawn. 


change. 


Steel Trade. 


Steel makers are quoting the higher range of 
prices which will take effect at the beginning of February, 
and which were set out in this letter last week. Specula- 
tive and export business is in suspense for the present. 
Midland and Staffs steel masters are not over confident 
as to the future in view of the complete abolition of 
American Government control at the end of the year. 
It is stated that American steel is already being offered 
here below British prices. The large reduction of Ameri- 
can steel must facilitate successful competition by that 
country in open markets. Practically all the business 
now passing on the Midland steel market is subject to 
variation according to the further policy pursued by the 
Controller. Steel strip is being called for to a larger 
tonnage than makers are able to give delivery. 


Serap. 


It is considered remarkable that scrap has 
apparently been left entirely untouched in the changes 
recently announced by the Ministry of Munitions, and 
no intimation has been conveyed as to what is intended 
to be done. In the meantime prices of this material 
continue controlled, but, apparently, without any very 
strict adherence to the rules. For example, some trans- 
actions are passing in which merchants are reported 
to be permitted to take commissions in excess of those 
provided for under the Order. According to some mer- 
chants, the Ministry itself is inviting tenders for scrap 
which it has to sell. The trade interpretation of this 
is that even the authorities are disposed to get above 
the fixed prices if that is possible. 


The Engineering Situation. 
Master engineers in Birmingham note with 


THE ENGINEER 





Dec. 27, 1918 























satisfaction that the Government is offering them assis- 
tance over the transition difficulties with which they are 
faced. The local department of the Ministry of Munitions 
is just now formally offering its services to bring into touch 
with a view to mutual assistance respectively engineering 
concerns which now have too much to do,’and those which 
are at the opposite end of the gamut. The local authority 
points out that during the period of transition from the 
manufacture of war material to ordinary trade, some 
difficulty may be experienced by engineering firms having 
more orders on their books than they can readily deal with, 
whilst there will be other firms having manufacturing 
facilities without orders to execute. ‘In the national 
interests it is essential that firms in these two categories 
should be introduced to each other.”” Meanwhile, the 
skilled workmen employed at certain of the munition 
factories are, as was not unexpected, trying to make 
trouble over the way in which the necessary dismissals 
of workers, both men and women, due to the transition 
period, are being carried out. It is alleged that the 
majority of the men who are being retained are not the 
skilled men. A conference of representatives of engineer- 
ing trade unions and the Employers’ Federation has taken 
place at Birmingham already concerning the matter. 
The workers’ representatives urged the redemption of 
the undertakings and pledges given them in respect of 
the employment of dilutees, their contention being that 
“it is not a matter upon which they can negotiate.” 
The workers say that the pledges should be redeemed 
in their entirety, and should not be regarded from the 
point of demand for the retention of any particular class 
of men. The Birmingham employers take up the attitude 
that the matter is one which should be settled by national 
negotiation. The men, however, contend that the pre- 
war position as regards the industry should be re-estab- 
lished without any qualification. The present situation 
is one which will need careful handling if trouble is to be 
avoided, the workers being ‘absolutely determined,” 
as one of their. leaders in Birmingham has this week ex- 
pressed it, ‘‘ not to argue the matter, since it is one which 
will not admit of argument.”” The Midland Iron and Steel 
Wages Board has received a request from the operatives’ 
section for a reduction of hours. It is argued that by 
reducing hours more men will necessarily have to be em- 
ployed, and that this will assist the work of demobilisation. 


Copper Falls Sharply. 


A drop of £11 in copper sheets is announced, 
the price now being £150. This was not expected in the 
trade this side of the New Year, but now that the down- 
ward movement has commenced, it is thought that it 
will not stop, seeing that Government restrictions are 
relaxed. Besides, £150 is regarded as too high a figure 
to tempt business. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE markets for iron and steel show very little 
definite change this week, mainly because the coming of 
the holidays postponed the consideration of the serious 
changes which were to come. There is, however, an 
underlying feeling of anxiety, and a growing desire to be 
free once for all from the irksome reign of officialdom. 
The trade is by no means satisfied as to the stability of 
prices, and there is the tangle of subsidies to be cleared 
away. It is not at all clear how we are to get out of this 
mess, and, in fact, no one knows with any degree of certainty 
what these subsidies are. or, indeed, whether they are the 
same with regard to identical manufactures. The whole 
business is surrounded with secrecy. 


Foundry Iron. 


The feeling is expressed in this district that one 
of the first things which should be done now by the 
Ministry of Munitions is to publish in detail all the parti- 
culars of the subsidies which have been paid and are being 
paid to the makers of foundry iron, so that the trade may 
know what is to be expected when these payments are 
finally withdrawn. It is suspected very strongly that 
these subsidies are variable, but it is necessary to know, 
even if the disclosure leads to complaints and claims from 
those makers who have been treated less generously. In 
Manchester there is still a strong demand for foundry iron 
at the old prices, and very much more could be sold for 
delivery from January to March or April than the makers 
are willing to contract for. A considerable stirring in the 
textile engineering trade is noticeable, and there is little 
doubt that the Lancashire business will get active after 
the holidays are over; but it is not at all certain that 
sufficient quantities of suitable foundry iron will be avail- 
able. There will be an opening for much larger sales of 
No. 1 Midland iron, and the Derbyshire furnaces should 
endeavour to increase their output of this class, which has 
always been somewhat restricted. To stimulate this there 
might be a greater difference than 4s. to 5s. per ton 
between No. 1 and No. 3, so long as Seotch pig iron remains 
comparatively scarce. One does not know how far it is 
possible to increase the output of No. 1 Derbyshire, but 
something might be done in that direction; and for 
mining purposes such iron would be in request. In this 
connection it might be advisable to remove the regulation 
that fixes the difference between No. 1 and No. 3 at once, 
without waiting until the subsidies are taken off. It 
appears improbable that very much Cleveland foundry 
iron will be available for Lancashire consumers in the near 
future, because of the strong export demand ; but all the 
restrictions which have been placed upon merchants might 
be removed at once. One has not yet heard definitely that 
the regulation which required merchants to reveal private 
information regarding transactions in Cleveland iron has 
yet been withdrawn, and a limit on merchants’ profits is 
still maintained at the ridiculous level of 1} per cent. 
Merchants cannot afford under this limit to act as bankers 
for their cliente, and as a consequence great inconvenience 
is caused to those smaller consumers who. cannot always 
pay in advance for their purchases. The merchant can 





do business only with his few customers whose financia] 
position is strongest while this restriction is in force, 
With regard to the question of certificates there is some 
obscurity. There are makers of iron who say that they 
do not now require certificates, and others who maintain 
that the certificates are needed as before. A plain official 
announcement on this question is wanted at once. 


Metals. 


Apparently the restrictions as regards the sale of 
metals are now being withdrawn—or, as the official phrase 
goes, ““ suspended.” One assumes that ‘‘ suspension ” js 
equivalent to ‘ withdrawal,” unless in the improbable 
event of war breaking out again, and so far as can be see), 
some speculative selling of metals is taking place. This 
seems to be indicated by the fact that ‘‘ three months ” 
standard copper was offered down to £95 per ton, which 
contrasts with £121, which was the price only a very short 
time ago. It foreshadows also the collapse in copper 
which has to come eventually, and which free speculatic;, 
will help to bring about. The official prices for ingot «1 
£123-£121, and for sheets at £150, do not appear very 
reasonable in comparison. The stock of copper in the 
hands of the Ministry of Munitions is given as 27,530 tons, 
and it will be interesting to see how the Ministry will 
manage to get rid of it. There is expected to be a large 
demand for copper and its alloys, but there is also a large 
supply, and it seems probable that consumers will be very 
cautious in their buying until the range of prices all round 
is more reasonable. The old metals held by the Ministry 
of Munitions have not yet been disclosed, but there is 
probably a great quantity. The outside market for old 
gun-metal and yellow brass is completely demoralised, 
and much lower prices are inevitable, although it is not 
yet possible to indicate what they may be. 


Scrap. 


The market for iron and steel scrap is unsettled, 
and is waiting for news as to the withdrawal of the regula- 
tions. These have always been more or less absurd and 
impracticable, and it is hoped that the trade may be freed 
from them in the course of a few days. If not the only 
thing to be done is to ignore them and act as though they 
never existed, or, should this procedure be deemed unsafe, 
to stop all trading. 


Manchester as an Aeronautical Centre. 


Last Friday Lord Weir, Secretary of State for 
the Royal Air Force, visited Manchester to inspect the 
National Aeroplane Factory erected by Crossley Motors 
Limited, at Heaton Chapel, and was presented with an 
aeroplane which had been subscribed tor by some thou- 
sands of the firm’s workpeople. The machine is one of 
2000 bombing planes which were to have been built 
throughout the country, and were to be used for long- 
distance work. The plane has two 400 horse-power 
Liberty engines, and is capable of carrying two gunners 
and a pilot and nearly 3 tons of bombs. After the pre 
sentation Lord Weir addressed the workpe ple, and in- 
formed them that they had the finest aircratt factory in 
the world. Lord Weir’s speech is reported in another 
column. 


Industrial Boiler Installations. 

Before the Liverpool Engineering Society a 
paper was read on the 18th inst. by Mr. H. S. Rowe. 
A.M. Inst. C.E., on »** The Growth and Arrangement of 
Industrial Boiler Plants.””. The paper was subdivided 
into a number of sections dealing with industrial conditions, 
defective steam supplies, heating surface, economisers, 
extent of output. draught, ground space, and growth and 
arrangement. With regard to boiler plants, the author 
said it must be constantly borne in mind that the 
steam Icad under industrial conditions is frequently an 
extremely fluctuating one. Part of a manufacturing 
plant which has been temporarily shut down for repairs, 
removal of produce, renewal of supplies of raw materials, 
or other reasons, may be suddenly started up, and a very 
considerable percentage increase of load occur within a few 
minutes. One such case has recently been quoted where 
the demand can be increased by 70,009 lb. of steam per 
hour in half an hour. The reduction of load when steam 
is shut off from part of a manufacturing plant may be 
equally sudden. A type of boiler with a very large steam 
reserve is therefore necessary, and there is no better boiler 
for the purpose than the Lancashire. Water-tube boilers 
are not suitable unless a very large boiler plant in propor- 
tion to the average load is put in. On the subject of 
economisers, the author said that where boilers were fitted 
with mechanical stokers and coal elevating plants the 
general experience met with seemed to be that these 
additions do not promote so much the average thermal 
efficiency of combustion over good hand firing where the 
rate of firing is above, say, 20 Ib. of coal per square foot of 
grate area per hour, but they had advantages in enabling 
a greater weight of fuel to be handled by a given number of 
men at a given number of boilers, and so to increase the 
possible evaporation from any particular plant. With 
more than five or six boilers labour costs with mechanical 
stokers and conveyors compare favourably with hand 
firing, and the resultant saving and additional output 
justifies expenditure. A lesser number of boilers than six 
did not as a rule justify mechanical st okers. 


The Minister of Reconstruction in Manchester. 


Speaking in Manchester last week on recon- 
struction problems, Dr. Addison made some interesting 
remarks with regard to the transition stages in industry 
from war to peace. He said our requirements of raw 
materials on the peace basis had been investigated, and 
he was glad to say that sufficient supplies of nearly all were 
either here or in sight. War exigencies had diverted 
currents of traffic from the usual course. Many goods 
formerly carried coastwise had been taken by rail because 
of the submarine danger, and it was imperative to clear 
certain lines of traffic for trade purposes, and to pool our 
war stores. 4 Now that materials were no longer required 
for war purposes, the necessity for many of our war con- 
trols disappeared. In connection with the work of the 
Standing Council on Post-war Priority, he said that all 
priority certificates from P 1 to P 6 would be “given a 
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clean sweep,” except in a few cases, like merchant shipping. 
Whilst we were now rapidly removing a large number of 
export restrictions, it would be necessary to retain certain 
powers) forfsome time to] come.§ Hs, did, not see- why, 
almost in a few days, we should not get rid of the need for 
export licences for great masses of our trade. But we 
should remember that the war was not yet over, that the 
blockade continued, and power must be kept to prevent 
it being broken. We had also obligations to our Allies 
whose lands had been ruined by the war. These steps 
would not bring in themselves resumption of work ; they 
were only aids to it. The demands from almost all our 
major industries were enormous, but we were confronted 
with a great difficulty. At the present time many indus- 
tries had accumulated stocks when prices were rising. 
There was now some expectation that prices would fall, 
and men hesitated on this account to give orders to begin 
new work. This was the greatest obstacle to resumption 
of trade. This had been foreseen, and the Chancellor of 
the Exchequer had now before him the Ministry’s proposals 


BARROW-IN-FuRNEsS, Thursday. 


Hematites. 


The activity in the hematite pig iron trade of this 
district is maintained, and there is nothing this week that 
is new to record. A heavy output of iron is being main- 
tained from the thirty-one furnaces that are in blast, and 
it is recognised that for a long time to come requirements 
all round will be big. Steel makers at Barrow and at 
Workington will take heavy deliveries of metal to keep 
their mills going, and special brands of iron will be in 
considerable use. All through the district works are being 
improved with a view to an extensive and at the same 
time economical output of iron. Prices are steady at the 
full maximum rates, with parcels of mixed numbers of 
Bessemer iron at 127s. 6d. per ton, and special brands are 
at 140s. per ton, both f.o.t. 


Iron Ore. 


The demand for iron ore is brisk, and local 
smelters are taking up practically the whole of the output. 
Ores from Spain and Northern Africa are in good steady 
demand, and are being largely used. Increased attention 
is tobe given to iron ore searching, particularly in Cumber- 
land, and with more men obtainable the Furness district 
is to receive increased attention in this respect. 


Steel. 


The steel trade is observing the holidays, and will 
next week start in again on a pretty full programme of 
work. This will cover mostly the rolling of steel rails, for 
which there is a very brisk demand on home and general 
account. Heavy rails are at £10 17s. 6d. to £11 per ton, 
light rails £14 to £16, and heavy section tram rails are at 
£14 to £15 per ton. Billets are at £10 7s. 6d. to £11 per 
ton, ship plates £11 10s., and boiler plates £12 10s. per ton. 


Shipbuilding and Engineering. 


These trades ceased operations at Barrow on 
Saturday last, and will not resume operations until 
January 6th. In the meantime important repair work 
is being carried out. Only three days of the stoppage is 
being counted as holidays, and for nine days out of work 
allowances will be made to men and wcmen. 


Fuel. 


There is a brisk demand for steam coal, which is 
quoted at 32s. 6d. to 33s. 6d. per ton, and house coal is at 
34s. to 42s. 4d. per ton delivered. Coke is in full request 
at 39s. to 41s. 9d. per ton delivered for East Coast sorts, 
and Lancashire cokes are at 37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Holiday at the Works. 


In pre-war days very little business was done 
in this district over the Christmas and New Year week. 
The hostilities, of course, changed that, but it really seems 
as if a friendly conspiracy were abroad between employer, 
employed and general circumstances to wipe off some of 
the arrears of holiday on this occasion. Circumstances, 
of course, very well lend themselves to it. The condition 
of plant and machinery alone in most cases would compel 
a rather prolonged stop for repairs and replacements ; 
but supposing that excuse were absent, plenty of others 
would be found for a prolonged stop. In some instances 
three weeks and even a month are spoken of, and it is 
conceivable that it will prove to be the procedure at quite 
a number of works. The feeling is that this year the 
Christmas and New Year must be kept in the time- 
honoured way, as far as that is possible ; so for the time 
being all unemployment bogeysare to be ignored, where they 
cannot actually be laid, and the workers intend to abandon 
themselves to a real old-fashioned mid-winter holiday, 
during which anyone may attend to reconstruction 
problems who cares to so long as they—the workers— 
are not troubled. As a matter of fact, what I was able 
to say recently regarding the comparatively small number 
of munition workers now seeking the State’s unemploy- 
ment allowance has been since emphasised. There may, 
perhaps, be more after the New Year’s holiday, but they 
will be chiefly women and girls. Of men, especially skilled 
and semi-skilled, there is an absolute dearth, and employers 
are considering why on earth the applications they were 
urged to send in for the release of pivotal and other useful 
men from the colours are meeting with no results. Heads 


of many firms can see their way if only men and materials 
can be got hold of, to making a serious start with new 
peace business, which is now beginning to come forward 
in @ very gratifying manner from some directions, though 
it seems highly probable that a considerable amount of 
Swapping of markets will be experienced,fJand some will] 
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have to be striven for with much persistence, apparently. 
For this week, however, and perhaps next, too, there will 
be “nothing doing” in the east end of the city except 
very necessary jobs and repairs, and men so engaged 
will have the equivalent time allowed them later. 


When the Veil is Lifted. 


For some time to come now one may expect direc- 
tors of many of the firms that have been engaged on muni- 
tion manufacture of one kind and another to take oppor- 
tunities of recounting what they “‘ did in the great war.” 
The veil of secrecy is lifted and gradually the full story 
may be told. The head of a firm on the Rotherham side 
says he has just received from one of the Government 
Control Departments a letter closing various contracts for 
mining material, and adding: ‘‘ The output of parts of 
mines and depth charges which you have given has been 
of great value in enabling us to keep the Navy supplied 
with the weapons required for defeating the unrestricted 
submarine warfare practised by the enemy.” A more 
or less formal note, no doubt, and a replica of those 
received by many other firms; but in this instance 
hundreds of thousands of mine parts, switches, release 
relays, depth charges, &c., ingeniously contrived and of 
delicate mechanism, had to be tackled by skilled labour 
diluted with women who had done work of precision and 
accuracy. Eleven female operatives alone had turned out 
1,010,000 shell sockets, and out of the last 350,000 only 
four in 10,000 had been rejected. This particular firm 
is the one of which the Mayorjof Rotherham (Ald. Gummer) 
is chairman. 


Coke Oven Gas. 


Regarding the reference in a previous letter to 
the completion of the arrangement whereby coke oven 
gas is now conveyed into the mains of the Sheffield Gas 
Company for heating and lighting purposes, I think I 
mentioned that the present idea of the application of this 
principle to Sheffield came from Professor Fearnsides, 
with whom I have had several chats upon the subject. 
The Professor believes that this—I was going to say ex- 
periment, but it is very much more than that—plan for 
putting to valuable purpose gas, which was at one time 
allowed to pass into and to pollute the atmosphere, will 
be very widely extended. Birmingham and Middles- 
brough long since began to use coke oven gas for ordinary 
purposes. Here in Sheffield it is, so far, coming only 
from the nearest source—the Tinsley Park Collieries— 
but in course of time it is believed that the whole of the 
South Yorkshire coalfield will supply from its coke dven 
plants surplus gas for power, heat or illumination. With- 
in eight miles of Sheffield there are nine important bat- 
teries of coke ovens from which very large daily supplies 
of good gas could be drawn; but the Tinsley Park ovens 
are right at Sheffield’s door and within a mile of the most 
important steel and engineering works of the City. The 
conveyance of surplus gas from those ovens, therefore, 
is a comparatively simple matter, and there should be no 
insuperable difficulties about conveying it the full eight 
miles, for at Middlesbrough it is carried three miles. 
Years ago the same idea precisely was brought forward 
by Mr. Laverick, the Managing Director of the Tinsley 
Park Colliery Company, but for some reason or other 
the Gas Company has been slow to recognise the advan- 
tages of the system, which now, however, has unques- 
tionably come to stay. 


Sheffield’s Electrical Supply. 


When, after the holidays, the reconstruction of 
trade and commerce is seriously entered into, the advan- 
tage of having been blessed with a Corporation keenly 
alert to the importance of a cheap and full supply of 
electricity, especially for power purposes, will probably 
be realised. Work is now proceeding at Blackburn 
Meadows with the Corporation’s scheme for expanding the 
power-house provisions, the completion being expected in 
the summer. The ultimate total plant available will be 
146,000 kilowatts, or close on 200,000 horse-power. The 
advance already made allows of some interesting com- 
parisons with four years ago. The kilowatt capacity 
in 1914 was 23,225, at present 68,225 ; units sold in 1914, 
26,546,718, during the past year 172,451,007; coal con- 
sumed 44,187 tons in 1914, last year 244,342. Presently 
the system will be linked up with Rotherham—where 
great progress in electrical matters is being made—and the 
Yorkshire Electric Company, and the result will be one of 
the largest electric combinations in the country. Moreover, 
Sheffield’s undertaking is a profitable one in a financial 
sense. 








NORTH OF ENGLAND. 
(From our own Correspondent,) 


The Christmas Holidays. 


THe Christmas holidays on the North-East 
Coast will be on much the same lines as in pre-war days. 
Practically all the works and foundries, shipbuildingjand 
engineering establishments ceased operations on Tuesday 
night, and will remain idle until the first Monday in the 
New Year. The blast-furnaces, however, go on as usual, 
and consequently the whole of the pig iron which is pro- 
duced during the next fortnight will have to go into stock. 
The steel works are also closed for a fortnight, the decision 
to take a longer holiday being partly due to the coal 
shortage, and partly to the need for repairs and over- 
hauling of plant. This will further tend substantially to 
diminish the consumption of iron, and there is thus every 
likelihood that makers will have a good deal of iron on 
their hands at the beginning of January. That is not 
altegether an unmixed evil, for the demand with the New 
Year will certainly expand, and provided the iron can be 
delivered it is all readily saleable at current prices. In 
view of the acute shortage of coal an effort is to be made to 
restart some of the collieries on Monday next. 


Cleveland Iron Trade. 


The approaeh of the holidays, combined with an 
acute shortage of foundry iron, have brought about prac- 
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tically a complete cessation of business in the Cleveland 
iron trade, and there is not much prospect of operations 
opening out before the middle of January. Even then 
dealings are not likely to be extensive, and will be confined 
to the most pressing home requirements. The steps 
already taken towards the restoration of normal conditions 
are working smoothly and have given much satisfaction to 
traders. The chief remaining restriction in the home 
trade relates to the sale certificates, by which the selling 
price of pig iron is officially regulated. Of course, licences 
are still necessary before iron can be exported, and although 
export prices have been fixed no move has yet been made 
to sanction shipments, home requirements being too urgent 
to permit of the resumption of the export trade, except 
that with France and Italy, which has been uninterrupted 
throughout the war. From all parts of the country there 
is a very eager inquiry for pig iron, but the production of 
Cleveland foundry iron is still short, and though forge iron 
is more plentiful, the means of distribution are inadequate, 
and supplies are held up in consequence. Every effort is 
being made with the limited means available to get iron 
away, but consumers are short all round, and find the 
greatest difficulty in placing orders, makers being reluctant 
to commit themselves. Shipments, both coastwise and 
foreign, are on a very limited scale, and France is practic- 
ally absorbing the entire output. For home consumption 
No. 3 Cleveland pig iron, No. 4 foundry, and No. 4 forge 
are 95s., with a premium of 4s. for No. 1. In the export 
trade No. 3 and the lower qualities are quoted at 145s., and 
Cleveland basic iron at 150s, 


Hematite Pig Iron. 


The East Coast hematite pig iron trade is fairly 
active, but the stoppage of the steel works over the holi- 
days tends to diminish the demand, and the position is 
somewhat easier, though the distribution of supplies is still 
strictly controlled. As yet the hematite trade is unaffected 
by the transition from war to peace conditions, this condi- 
tion being obviously due to the greater importance of 
hematite in relation to Government requirements, and to 
the broad fact that the supply is still below the actual 
demand. Moreover, the restoration of normal trade con- 
ditions in relation to hematite will necessarily be more 
difficult and complicated than. in the case of Cleveland 
foundry iron. The question of subsidies will need handling 
with the greatest care. Hence, on these grounds the 
official restrictions as to the distribution and price of 
hematite appear likely to continue for some little time to 
come. The home maximum for mixed numbers remains 
at 122s. 6d. per ton, but for export the figure is 172s. 6d. 
per ton, though the latter price is almost nominal, so little 
of this quality being shipped. 


Iron-making Materials. 


The pressure for coke supplies is a trifle easier. 
Most of the furnaces are well situated for fuel over the 
holidays, fairly good deliveries having been made during 
the past week. Good medium furnace brands are 35s. 6d. 
delivered at the works. In the foreign ore trade there is 
more inquiry, but no great amount of business has matured. 
Consumers are not inclined to press business, and though 
prices are fixed to the end of March they are proceeding 
cautiously. Meanwhile they have ample stocks on hand. 


Manufactured Iron and Steel. 


Although the transition period has not been 
without its difficulties—many have still to be surmounted 
—the principal iron and steel producers have for the most 
part successtully adapted themselves to the altered con- 
ditions. The wholesale cancellation of Government 
orders left them free to accept other business, which is 
being offered in immense volume. The requirements of 
the railways for the renewal of the permanent way, so 
long neglected, the need for constructional material to 
repair the ravages of war, and the urgent requirements 
of the shipyards will ensure a long period of activity for 
the steel trade at remunerative rates. As has already been 
intimated the works will be closed for a fortnight. The 
principal prices at present governing the trade are as 
follows :—Steel ship, bridge and tank plates, home, 
£11 10s.; export, £16 10s.; ditto, thin, home, £14 10s.; 
export, £19 10s.; steel boiler plates, home, £12 10s.; export, 
£17 10s.; steel chequer plates, home, £13; export, £18 ; 
angles and other sectional material, home, £11 2s. 6d.; 
export, £16 2s. 6d.; small angles, tees and flats, home, £14 
to £16 ; export, £20 ; steel joists, home, £11 2s. 6d.; export, 
£16 2s. 6d.; rounds, squares and hexagons, home, £12 10s. 
to £13 10s.; export, £17 10s.; ditto, small, home, £15 to 
£15 10s.; export, £20; rails (50 1b.), home, £11; export, 
£15 12s. 6d.; (60 lb.) home, £10 17s. 6d.; export, £15 10s.; 
billets and blooms, home, £10 7s. 6d. to £11; export, 
£13 10s. to £15 ; iron bars, home, £14 15s.; export, £20. 


The Coal Trade. 


Business in the coal market is now confined to 
very narrow limits. The Coal Controller continues to 
divert the bulk of the production to meet the current home 
demands, and also to increase stocks to cover any emer- 
gency requirements, whilst the pressure from France and 
Italy is maintained. With regard to Italy exporters are 
taking a very firm stand against the proposals of the 
Italian Government to make a State monopoly of the 
import of coals into Italy, and are taking steps to form an 
association for the protection of their interests. The 
embargo on neutral shipments still continues, with the 
result that all open market business is at a forced stand- 
still, and until it is removed shippers can do no more than 
simply mark time. In the meantime there is an abun- 
dance of tonnage, and many boats are leaving the coaling 
ports in ballast rather than incur delay in securing outward 
cargoes. It is expected that the embargo will last until 
the end of the year, and that permission will again be given 
to waiting steamers to load early in January, when, it is 
hoped, the output will show a substantial increase. Fer 
January to March delivery there is a fair amount of busi- 
ness passing, all transactions, of course, being subject to 
the embargo being raised. Best steams are quoted up to 
85s., and seconds at 75s., while small steams, whether 
Tyne or Blyths, and irrespective of grade, are snapped up 
at 50s. Gas coals for three months ahead command from 
70s. to 75s._ There_is_a strong demand for inland con- 
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samption as well as for France for gas coke. Sellers have 
no difficulty in securing up to 55s. for base qualities. 
Foundry coke is plentiful, but while the demand is steady 
licences are refused for neutral export. For this reason, 
although no actual change is recorded in prices, there is a 
weak undertone at 65s. f.o.b. The maximum quotations 
for the Allies are as follows :—Best Blyth steams, 37s.; 
Tyne primes, 36s. 6d.; Tyne prime smalls, 27s. 6d.; second 
steams, 32s. 6d. to 34s.; North Northumberland smalls, 
25s. to 27s. 6d.; Blyth smalls, 27s.; smithies, 31s. to 32s. 6d.; 
peas and nuts, 3ls. to 32s.; best gas, 32s.; second gas, 
30s. 6d.; coking coals, 3ls. 6d.; coking smalls, 30s. 6d.; 
household coals, 35s. to 37s.; foundry coke, 50s.; gashouse 
coke, 40s.; best bunker coals, 34s. to 34s. 6d.; ordinary 
qualities, 33s. to 33s. 6d.; specials, 39s. Principal quota- 
tions for the home trade are as follows :—Northumber- 
lands: Best Blyth steams, 33s. 6d. to 35s. 6d.; second 
Blyth steams, 29s. 6d. to 32s. 6d.; Tyne prime steams, 
33s. 6d. to 35s.; unscreened for bunkers, 27s. 6d. to 29s.; 
household coals, 26s. 6d. to 27s. 6d.; best Blyth smalls, 
‘25s. 6d.; smithies, 31s. 6d. to 36s. 6d.; North Northumber- 
land smalls, 25s. 6d.; peas and nuts, 3ls. Durhams: 
Steam (locomotive), 33s. to 35s.; special Wear gas, 31s. 6d. 
to 33s.; best gas, 29s. to 3ls. 6d.; second gas, 27s. 6d. to 
30s. 6d.; ordinary bunkers, 30s.; best bunkers, 31s. 6d.; 
superior qualities, 34s.; smithies, 3ls.: peas and nuts, 31s.; 
coking coals, 29s. to 30s. Minimum neutral prices are as 
follows :—Best Northumberland steams, Davidson, 
Cowper and Bothals, 70s.; unscreened, 61s. 8d.; smalls, 
45s.; Tyne primes, bests, 69s.; unscreened, 61s.; smalls, 
45s.; Hastings, Hartleys, Cramlingtons, &c., bests, 64s.; 
unscreened, 56s. 8d.; smalls, 42s.; best Durham screened, 
steams, Class J., 70s.; Class II., 67s.; unscreened gas coals, 
52s. 6d.; unscreened coking coals, 52s. 6d.; unscreened 
bunkers, ordinary, 52s. 6d.; bests, 558.; smithy and peas, 
60s.; double screen nuts, 60s.; foundry and furnace coke, 
65s.; gas coke, 50s. 








SCOTLAND 
(From our own Correspondent.) 


The Future of Georgetown. 


Now that the need for munitions of war has 
been removed, a movement is on foot to turn Georgetown 
into a model industrial community and model village. 
Georgetown possesses special advantages as regards 
situation, excellent water supply and drainage, electric 
power and railway facilities. At present there is housing 
accommodation for 3000 persons, and with the existing 
factory buildings employment could be provided for 
10,000 workers. 


Carriage by Tramway. 


Commencing on Monday, January 6th, 1919, 
& parcel service will be given a trial by the Glasgow Cor- 
ration Tramways, in deference to the wishes of the 
d Transport Board. Parcels up to 56 lb. weight will 

be carried. 


Shipbuilding Record. 


Harland and Wolff, Limited, have just launched 
from the Govan Yard their eighth standard ship, the War 
Jasmine, a vessel of 5300 tons gross, of the “‘A”’ cargo- 
carrying type. The keel was laid on July 29th, so that the 
vessel have been brought to the launching stage in twenty 
weeks and one day. 


Pig Iron. 


There is little alteration in the pig iron trade. 
There is no lack of home orders at controlled prices, but 
exports are very restricted. Producers are not inclinea 
to do shipping business at prices which they say don’t 
leave a presentable margin of profit, while the home trade 
is safest and best. Carrying tonnage is in better supply. 


Finished Iron and Steel. 


There are indications that here and there the hand 
of control is being lifted, but some time must yet elapse 
before trade is really “ free.’”” In a number of instances the 
necessity of priority licences has been removed, but in 
others transactions are still under the strictest super- 
vision. Generally speaking, producing works are well 
filled with specifications. The determination of manu- 
facturers to win back their place in overseas markets 
is apparent in their efforts to make ready for the time 
when transportation is fully possible. At the steel works 
there are indications that many sizes and sections un- 
obtainable during the war will soon be available again. 
There is also going to be a large demand for steel joists 
for cons‘ructional purposes, and shipbuilding sizes will 
be busy for a considerable time to come. Steel makers 
are very busy, and have big inquiries for black and gal- 
vanised flat and corrugated sheets. Malleable iron makers 
have plenty of home orders, but are also on the look-out 
for new business. Export continues slow, and though the 
reduction of the export price of iron bars from £20 to 
£18 10s. per ton may induce some business, buyers are 
showing no great inclination to negotiate, many believing 
that a further reduction in values cannot be long delayed. 
Consequently transactions are largely confined to absolute 
necessities. Local makers of cut nails are exceptionally 
busy. 


Coal. 


Practically the entire output from the Scotch 
collieries is being absorbed by home industrial gas and 
household requirements. The production shows little 
expansion so far, and shipments continue under strict 
control. Exports to Ireland have again been reduced 
and are confined to coals from Ayrshire collieries, while 
in the east of Scotland little is being done apart from 
Admiralty orders. Ell coals are quoted, f.o.b. at Glasgow, 
32s. 6d. to 35s.; splint, 35s. to 37s.; navigation, 37s. ; 
steams, 34s. 6d.; treble nuts, 30s. ; doubles, 29s. ; singles, 
28s. ; first-class screened navigations at Methil or Burntis- 
land, 36s. to 38s.; first-class steams, 35s.; third-class 


steams, 3]1s.; best steams at Leith, 33s. 6d.; secondary 
qualities, 32s. 6d. per ton. 





THE ENGINEER 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Next Step. 


THE end of last week saw very considerable 
progress towards the solution of difficulties, regarding 
several matters which have given rise to anxious feelings 
concerning the peace of the coalfield. The Bedwas 
Colliery dispute is in a fair way to settlement, while agree- 
ment was come to with respect to demobilisation of miners 
and re-employment plans, and the arrangements for 
putting into operation the reduced hours for surfacemen. 
The news so far seemed almost too good even for this 
season of the year, but as if to make one feel not too cheer- 
ful, the Executive Committee of the South Wales Miners’ 
Federation, at a meeting on Saturday, decidéd to hold a 
special meeting of the Council on the 30th inst., to con- 
sider the subject of a six-hour day, and any difficulties 
that might arise with regard to the number of shifts and 
wages. With regard to the Bedwas Colliery dispute 
concerning the overmen and firemen, the special con- 
ference on Thursday (19th inst.) decided by a fair majority 
to accept the advice of the Executive, and rescind the 
resolution to tender notices to terminate contracts. On 
a card vote the result was 1488 for the Council’s recom- 
mendation and 1213 against, giving a majority of 275. 
As each card represented fifty votes, or a fraction thereof, 
there was a majority of about 13,000 in favour of the 
leaders’ advice. The proposed terms of settlement of the 
dispute put forward, as the result of the inquiry held by 
Mr. Wm. Brace (Under Secretary of State), were then 
submitted. These deal with various work underground, 
and three of the recommendations set forth that it was 
the intention of the management to re-employ the whole 
of the workmen as quickly as possible in consultation 
with the workmen’s Committee, and that the workmen 
should be re-instated in their former places when ready ; 
that a Home-office inquiry should be held into the fire- 
men’s performance of their duties at this colliery ; and 
that the two firemen implicated in the recent investigation 
should not be employed pending the inquiry. The con- 
ference decided that the suggested terms of settlement 
should be left to the Executive Council and the Bedwas 
workmen. 


Re-employment of Miners. 


The Conciliation Board for the South Wales 
coalfield on Friday last dealt with the question of re- 
employment at the collieries of miners discharged from the 
Army and Navy. The scheme which was mutually arranged, 
and which was to come into operation immediately at 
all the collieries, provides that the workman shall be found 
employment at the colliery where he was employed when 
he enlisted, and to that colliery he must apply. If it 
be not possible to provide employment at such colliery, 
he should report to his former lodge secretary who, after 
communicating with the lodge committee and the 
management, will then, if necessary, ask the Monmouth- 
shire and South Wales District Demobilisation Com- 
mittee to endeavour to secure him employment at that 
colliery or at some other collieryin the same locality. 
Powers are given the District Committee to give any 
instructions or take any necessary steps for providing or 
finding work for discharged soldiers and sailors, and col- 
liery companies have to advise the local and district 
committees of men they take on, also of the applications 
made to them for work, and the men who have not been 
employed and the reason why. A central exchange is 
to be set up at the Institute of Engineers, Cardiff, for 
dealing with all questions under the scheme, the joint 
secretaries being Messrs. Finlay Gibson and Thomas 
Richards. 


Surfacemen’s Hours. 


The agreement arrived at by the Conciliation 
Board concerning the arrangements ivr putting into 
operation the reduced hours for surface workmen pro- 
vides that as and from January Ist next, the hours of 
surface workers shall be forty-nine per week of six working 
days, exclusive of meal-times for a six days’ week. The 
meal time is to be twenty minutes, which is to be so 
arranged as not to interfere with the general working 
of the colliery. The arrangements for the division of 
hours for each day are to be those of the workmen handling 
coal under clause 21 of the Conciliation Board agreement, 
but the hours shall be varied in the case of workmen who 
may be required to work either earlier or later than the 
men handling coal. Details regarding the commence- 
ment and termination of such shifts are to be settled 
between each colliery company and its workmen with the 
miners’ agent, but this is not to affect the hours of men 
who are at present working less than the above hours. 
Where men ordinarily are working seven days per week 
of eight hours per day at present there is to be no alteration 
in existing arrangements either as to hours of work or 
basis of payment. In the event of any disagreement 
arising at any colliery, the matter at issue is to be referred 
to the Joint Standing Disputes Committee. The sugges- 
tion is made that the coalfield shall be divided into dis- 
tricts with a view to uniformity as far as possible at all 
collieries in each district, as to the commencing time for 
the various shifts, the times to be arranged between 
the colliery companies and the miners’ agents in each 
district. 


Swansea’s Development. 


The Swansea Harbour Trust Executive has 
agreed to an increased letting of land at the King’s Dock 
to the Anglo-Persian Oil Company, for the construction of 
tanks to facilitate the discharge of oil from steamers. 
The oil will subsequently be transmitted to reservoirs 
for treatment. Altogether it is estimated that industrial 
schemes in the Swansea area involve the expenditure of 
£5,000,000, the principal enterprise being that of the 
Anglo-Persian Oil Company, whose outlay on works, 
wharves, pipe tracks, refineries, &c., will amount to about 
£2,000,000. The company has acquired 600 acres of Jand 
near Skewen for the p ses of its development scheme, 
which includes the erection of 300 houses. Occupiers 
of the property, which includes several farms, have been 
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notified that the land mapped out for works will be re- 
quired immediately. A large brickworks in Swansea 
has been acquired in order to provide the building ma- 
terial necessary for the dwelling houses. It is expected 
that the project of the Anglo-Persian Oil Company, which 
proposes to make Swansea its principal distributing centre 
for the West, will make an addition to the income of the 
Swansea Harbour Trustees of at least £40,000 per annum. 


Hours at Steel7Works. 


The Joint Committee which has been dealing with 
the application for a week of 47 hours for craftsmen 
engaged in the Siemens’ steel works, tin-plate works, and 
foundries of South Wales, has agreed that 47 hours, wit}, 
two breaks for meals, should be established for day. main 
tenance men at the steel and tin-plate works. The 
arrangement of the hours as regards one break or two for 
meals in the case of foundrymen is to be further considered. 
Those working alternate weeks as maintenance men arw 
to work on an eight-hours’ shift. The hours of day mei, 
now working 53 hours, and day workmen on alternat: 
shifts, are to be brought up again for consideration. It is 
reported that 1500 men now in the Army are to be brought 
back for employment at the steel and tin-plate works ax 
early as possible. 


Current Business, 


There has been practically no business on the 
market during the past week owing to the fact that coals 
were so scarce that operations have been ruled out. The 
expected shortage of supplies due to the Christmas holidays 
naturally made the authorities very cautious about 
releasing coals. Bad weather prevented tonnage from 
arriving quite so freely towards the end of last week, and 
this, combined with the fact that a good deal of tonnage had 
been diverted and sent away in ballast, reduced the con- 
gestion at local ports ; but still the quantity of tonnage in 
dock was in excess of what could be dealt with, and was 
more than ample to absorb all the coals available. The 
pressure has recently been so extraordinary that the 
Inter-Allied Chartering Executive has issued a notification 
that no more free neutral vessels are to be chartered for 
the French coal trade until further notice. This is a very 
plain indication that the Allies are not now so dependent 
on neutral vessels, and it is not unlikely that it may have 
some effect shortly on bringing rates of coal freights below 
the maximum. It is fully anticipated that there will be 
a recurrence of acute pressure after the vacation, as 
tonnage will again have accumulated, while coal produc- 
tion will have suffered. Additional quantities of coal have 
been sent inland, thus restricting the supplies for shipment, 
but it was very essential that the railway company’s stocks 
should be replenished in order to meet the requirements 
due to the increased traffic at this period. Coke and 
patent fuel, like coal, have ruled quite nominal, while 
pitwood has been very firm, as supplies have been scarce. 
Collieries have not been inconvenienced to any great 
extent, though the demand for pitwood has been pretty 
general. The difficulty in France has been in the matter 
of trucks, and thus shipments have been delayed, but it 
is understood efforts are being made to expedite deliveries. 


Schedule Prices (Fixed for Allies). 


These prices are the same as those given in my 
previous letter. 


Newport. 

The tone of the market ruled very firm prior to 
the holidays, but no business of any account passed, as 
there was no free coal on offer. Schedule prices (fixed for 
Allies) : See last week’s issue. 


Swansea. 


Business has been entirely under holiday influ- 
ences. Shipments were very active immediately before 
the vacation, and it is quite expected that equally busy 
conditions will prevail for some time. The tonnage 
position is good. The schedule prices (fixed for Allies) are 
the same as quoted last week. 








ELecTricatty Driven Reversine Coaerne MiLi.—We are 
asked by the Westinghouse Company to state, with reference to 
the reversing cogging mill which that company equipped for 
electric driving, and which was described in our issue of December 
13th, that the mechanical equipment of the mill was designed 
and built by Davey Bros., Limited, of Sheffield. 


A Sovuvente or THE War.—Simplex Conduits, Limited, of 
Garrison-lane, Birmingham, have courteously sent us as “a 
souvenir of the Great World War”’ a mechanical lighter. The 
particular interest attaching to this useful gift is the fact that it 
is practically entirely made from portiors of the anti-gas equip- 
ment which played such a prominent part in the war. During 
the period of hostilities the company made many hundreds of 
thousands of those portions of the anti gas equipment from 
which the lighter is made. 


CrystaL Patace ENGINEERING Soctety (affiliated to the 
Society of Engineers).—The ‘‘ Wilson Premium,” for the best 
paper read before this society during the past session, has been 
awarded to Mr. W. G. 8. Grimmond, for his paper on ‘‘ Theory 
and Practice of Present-day Radiotelegraphy.”’ Other papers 
read during the session were: ‘“‘ The Elimination of Faults in 
Power Units,”’ by Mr. E. A. Boyd ; and ‘‘ The Development of 
the Airship,” by Mr. B. G. Simmons. The premium was handed 
to Mr. Grimmond by Col. Sir Archibald D. Dawnay, Mayor of 
Wandsworth, on the occasion of the 138th distribution of certi- 
ficates, at which he presided on December 19th. 


Sorree.—In order to celebrate the signing of the armistice, a 
most successful soirée, concert and dance was held on Wednesday 
evening, the 18th inst., in the Council Chamber at Caxton Hall. 
Westminster, by the Design and Production Drawing-office Staft 
of the “‘ Tanks”? Department of the Ministry of Munitions. 
The programm: itself was a most appropriate and artistic 
design by Mr. C. J. Stenholm, while the items were well arranged. 
the principal artistes being supplied from the musical talent of 
the department. The chair was taken by Lieut. F. B. Shaw. 
R.N.V.R., the vice-chairman being Mr. F. G. Wiles (chief 
draughtsman), while the organising committee consisted of Mr. 
A. G. Sanders, M.I.E.E., Mr. A. Stapley, A.M.I. Mech. E., Mr. 
C. J. Stenholm (acting M.C.), and Miss Mercer. The company 
numbered about 150, and included many well-known members 
of the civil, mechanical, electrical and motor car professions. 
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CO-OPERATION IN ENGINEBRING AND 
ALLIED TRADES. 


Durine the period of transition from the manufacture 
of war material to ordinary trade, some difficulty may be 
experienced by firms having more orders on their books 
than they can readily deal with, whilst there will be other 
firms having*manufacturing facilities without orders to 
execute. In the national interests, it is essential that 
firms in these two categories should be brought into 
intimate touch as rapidly as possible. With this object 
in view, manufacturers in the engineering and allied 
trades who need the assistance of sub-contractors, and who 
meet with difficulty in finding suitable firms to undertake 
their sub-contracts, are requested to communicate with 
the Superintendent Engineer of the Ministry of Munitions 
in the area concerned. Similarly, manufacturers having 
capacity available with the necessary labour should 
notify the Superintendent Engineer of their area. 

The Superintendent Engineers will give every possible 
assistance to manufacturers in overcoming difficulties 
which may arise during the transition from war to peace 
manufacture. A list of the Superintendent Engineers, 
and the addresses of the area offices, is appended. 


List of Superintendent Engineers. 


Area No. 1. Mr. G. H. Clay, Pearl Buildings, North- 
umberland-street, Newcastle-on-Tyne, Tel. Ad. Munarea 
Newcastle, Telephone No. 3814 Central. 

2. Mr. H. C. Buckmaster, 70, Spring-gardens, Man- 
chester, Tel. Ad. Munarea Manchester, Telephone No. 
8740/8 City. 

3. Mr. H. C. M. Austen, Quebec Chambers, Quebec- 
street, Leeds, Tel. Ad. Munerea Leeds, Telephone No. 
5500 Leeds. 

4. Mr. A. A. Rowse, 111, New-street, Birmingham, 
Tel. Ad. Munarea, Birmingham, Telephone No. 2700 
Midland. 

4E. Mr. G. 8. Knocker, 91, Queen’s-walk, Nottingham, 
Tel. Ad. Munarea Nottingham, Telephone No. 5578/9 
Nottingham. 

5 and 6. Mr. Selwyn Grant, 3, Unity-street, College 
Green, Bristol, Tel. Ad. Munarea Bristol, Telephone No. 
5090 Bristol. 

7. Lieut. Moberley, Room 114, Charing Cross-buildings, 
Embankment, W.C.2, Tel. Ad. Mundepeng ‘Phone 
London, Telephone No. Gerrard 540, Ext. 712. 

8. Mr. G. Davidson, 90, Princes-street, Edinburgh, 
Tel. Ad. Munarea Edinburgh, Telephone No. 9040 Central. 

9 Mr. W. D. Kirkwood, 39, Elmbank-crescent, 
Glasgow, Tel. Ad. Munitions Glasgow, Telephone No. 9880 
Central. 

10. Capt. C. Ablett, 32, Nassau-street, Dublin, Tel. 
Ad. Munarea Dublin, Telephone No. 4894/6 Dublin. 

ll. Mr. A. W. Brown, Coates Buildings, Castle-street, 
— Tel. Ad. Munarea Belfast, Telephone No. 578 
Belfast. 








INDUSTRIAL FATIGUE RESEARCH 
BOARD. 


A RESEARCH board has been appointed by the Depart- 
ment of Scientific and Industrial Research and the Medical 
Research Committee jointly to consider and investigate 
the relations of hours of labour and of other conditions 
of employment, including methods of work, to the pro- 
duction of fatigue, having regard both to industrial 
efficiency and to the preservation of health among the 
workers. 

The duty of the Board will be to initiate, organise and 
promote by research, grants, or otherwise, investigations 
in different industries with a view to finding the most 
favourable hours of labour, spells of work, rest pauses, 
and other conditions applicable to the various processes 
according to the nature of the work and its demands on 
the worker. 

For these investigations the Board look forward to 
receiving the help of employers and workmen in the in- 
dustries which are studied, and in appropriate cases 
representatives of both will be invited to serve as temporary 
Members of the Board. The Board has been constituted 
as follows :-— 

Professor C. 8. Sherrington, Sc.D., F.R.S. (Professor 

of Physiology, University of Oxford), Chairman. 

E. L. Collis, Esq., M.B. (Director of Welfare and Health, 

Ministry of Munitions). 

Sir Walter Fletcher, K.B.E., M.D., F.R.S. 
Medical Research Committee). 

L. Hichens, Esq. (Chairman ot Messrs. 

Laird and Co., Limited). 

Edward Hopkinson, Esq., D.Se. (Director of Messrs. 
Mather and Platt, Manchester). 

Kenneth Lee, Esq. (Director of Messrs. Tootal, Broad- 
hurst Lee Company, Limited). 

T. M. Legge, Esq., C.B.E., M.D. (H.M. Medical Inspec- 
tor of Factories). 

Colonel C. 8. Myers, M.D., F.R.S. (Director of the 
Psychological Laboratory, Cambridge). 

R. R. Bannatyne, Esq. (Assessor, representing the 
Home-office). 

D. R. Wilson, Esq. (H.M. Inspector of Factories), 
Secretary. 


The Board will be glad to receive suggestions as to any 
problems of the kind described. All communications 
should be addressed to:—The Secretary, Industrial 
Fatigue Research Board, 15, Great George-street, West- 
minster, 8.W. 1. 


THE 


(Secretary, 


Cammell 


W. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS 
Headquarters, Balderton-street, Oxford-street, W. 1. 
REGIMENTAL ORDERS 
No. 52, by Lieut.-Col. C. B. Clay, V.D., Commanding. 


Monday, Deremt-r 30th, to Saturday, January 4th.—Head- 
quarters closed. No parades. 
C. Hiaerns, 
Captain R.E., Adjutant. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Rranch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ;: the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 








STEAM GENERATORS. 


120,665 (642 of 1918). February 20th, 1918.—ComBINED 
Warer anv Smoxe Tuse Borrer, Ralph John Smith, 3, 
Richmond-road, Lincoln. 

Tuts boiler has two cylindrical vessels A B arranged vertically 
one above the other, the upper vessel forming a combined water 
and steam drum, and the lower vessel a water drum. In the 
lower vessel is a furnace C the products of combustion from 
which passes through a combustion chamber D placed between 
the upper and lower drums, the water connection between the 
drums being formed by tubes E passing through the combustion 
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chamber. The two drums are connected by water tubes 
arranged vertically in the combustion chamber, and the products 
of combustion from the furnace placed in the lower vessel are 
led through an uptake to the central part of the bottom of the 
combustion chamber and escape to the chimney by openings or 
smoke tubes F spaced symmetrically at or near the periphery 
of the upper part of the chamber. Means are provided by which 
ready access can be obtained to the water tubes for the purposes 
of cleaning and repairing.—November 21st, 1918. 


INTERNAL COMBUSTION ENGINES. 


120,609 (16,518 of 1917). November 10th, 1917.—FveE. 
InseEcToR, Sir Kenneth Irwin Crossley and another, Open- 
shaw, Manchester. 

This invention relates to the kind of internal combustion 
engine in which the fuel is injected alone without air through an 
oil injector sprayer into the combustion chamber in the form of 
spray atthe ena of the compressor stroke. It embraces an oil 
injector sprayer for engines operated with tar oil, alcohol, or 
other fuel having a high ignition point and high sp. gr., 
and through this sprayer another and more easily ignitable oil is 
injected in advance of the power oil into the combustion space 
for ignition purposes. This is an improvement of an injector 
forming the subject of a former specification, No. 2876 of 1915. 
One form of the new injector is shown in Figs. 1-3, this having a 
needle delivery valve of the spring loaded type. The sprayer 
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body A is provided with a delivery valve B made in two diameters 
B and C, thus forming.a piston valve, the pressure of the oil 
when admitted acting on the annular area between the smaller 
and larger diameters and lifting the valve off its seat against 
the pressure of the spring P. The valve seats at E on a sprayer 
nozzle D. A spraying orifice is shown at F, and a screwed ying 
nut G is used to secure the sprayer nozzle in position. The 
sprayer is shown in place in an aperture in the wall of a com- 
bustion chamber H which is water jacketed. Ignition oil is 


delivered through the pipe Q and the port R to the oil chamber 
8 just behind and surrounding the seat of the valve, and power 
oil is delivered through the pipe T and the port U to this chamber 





The ignition and power oil ports R and U in this illustration 
are drilled up from the nozzle end of the sprayer body, but they 
may be drilled from the spring end of the sprayer if more con- 
venient.—November 11th, 1918. 


120,613 (16,608 of 1917). November 13th, 1917.—HicH-sPEeEp 
Four-sTROKE Enarne, Harry Ralph Ricardo, 21, Suffclk- 
street, Pall-mall, London, SW. 

§ This engine operates on the four-stroke cycle, and is provided 

with twin cylinders relatively inclined about a common crank 

shaft, and having a common combustion chamber formed in & 
head which is common to the two cylinders. The gases flow into 
and out of these twin cylinders through three valve-controlled 
ports E F G, each of large area, and all disposed in the cylinder 
head. A single inlet port E of large area is disposed in that part 
of the combustion chamber which lies between the cylinders, 
while an exhaust port is disposed centrally at the end of each 
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cylinder. The valves controlling these ports are operated 
either directly or indirectly from an overhead cam shaft. Pre- 
ferably, the single inlet valve which is positioned as it were 
centrally in the double cylinder head is operated directly by a 
centrally disposed overhead cam shaft, while the two exhaust 
valves which thus lie on either side of the inlet valve are operated 
indirectly from the same cam shaft by means of rocker levers. 
With this construction of cylinder and arrangement of the ports, 
the port area can be increased to a considerable extent as com- 
pared with the normal design, and without unusual or. unde- 
siderable formation of the shape of the combustion chamber, 
and ina manner which allows a high compression ratio to 
be employed.—November 12th, 1918. 


120,601 (16,291 of 1917). November 7th, 1917.—PrrTror 
Enctnes, William Gardner Ritchie, 110, Cannon-street, 
London. 

This invention relates to a fitting for use with an internal 
combustion engine, designed to be operated by petrol or other 
liquid fuel, whereby the engine can be used as a compressor for 
drawing combustible gas from any source, and compressing it in 
the engine cylinder, and thence forcing it into a receiver for 
subsequent use in the engine. The fitting for drawing and com- 
pressing the gas comprises a tubular body to be secured in a hole 
in the motor cylinder, and to carry a sparking plug—Fig. 1— 
when the cylinder is to be used as a motor, and to carry a closing 
plug—Fig. 2—when the cylinder is to be used as a gas com- 
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Fig. 2. 


pressor, the sparking plug, when in position, closing the com- 
munication between the cylinder and the gas supply and delivery 
passages of the fitting and admitting of the cylinder acting as a 
motor cylinder, and when removed and replaced by the closing 
plug the suction and delivery passages are placed in free com- 
munication with the engine cylinder. In the drawings, Figs. 1 
and 2 show in vertical section, and more or less diagrammatic- 
ally, a construction of fitting according to the invention applied 
to the cylinder of a petrol motor, and connected to a compressed 
gas receiver.—November 7th, 1918. 


TURBINE MACHINERY. 


120,682 (2603 of 1918). February 13th, 1918.—DasnPors 
ror Repucinc Axiat VisBRations, British Thomson- 
Houston Company, Limated, 83, Cannon-street, London E.C. 
(a communication from the General Electric Company, 
Schenectady, New York). 

The dashpot comprises a cylinder A fitted with valves D 
seated in one or both of the end walls which open towards the 
piston casing C forming chambers in front of either or both of 
the end walls, one of the casings being provided with an ex- 
tensible wall B,-a conduit connectirg the chambers together, 
and a conduit for supplying fiuid under pressure to one of the 
chambers. M is the extended end of the turbine shaft, with 
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thrust collar and rings of balls. In operation fluid under pressure 
is supplied through the pipe E and passage F, and sets up a 
pressure in the casing G. This causes the wall B to distend, 
giving it a tendency, when the pressure of the fluid on it is 
slightly decreased, to move toward the cylinder bead H. Fluid 
also passes through the valves D and fills the space between the 
head and tne end of the piston, so that the pressure on opposite 
sides of the valves is substantially the same If the rotor vibrates 
axially such vibration will be transmitted. to the piston, causing 
it te reciprocate back and forth. Such vibrations, however, will 








be quickly damped out, for, on the slightest movement of the 
piston toward the right, fluid under pressure will be quickly fed 
through the valves, thereby maintaining the pressure of the 
fluid on the face of the piston, and resisting its return movement 
toward the left. Return movement toward the left can only 
he effected by the piston forcing fluid by the piston rings, and 
as these make a close fit, any quick movement towards the left 
will be prevented. Leakage past the piston ring is drained 
away by the pipe K. The purpose of the casing having the corru- 
gated wall B is always to maintain a supply of fluid under- 
pressure directly adjacent the valves, which fluid will be instantly 
pressed through the valves when the piston moves quickly to 
re-establish the pressure on the piston head.—November 21st, 
1918. 


DYNAMOS AND MOTORS. 


120,653 (17,775 of 1917). November 30th, 1917.—RorTors For 
Dynamos, Vickers, Limited, Vickers House, Broadway, 
Westminster, and another. 

This invention is particularly applicable to machines with 
eylindrical rotors with windings carried in slots in the periphery, 
as in turbo alternators. The machine comprises a rotor shaft A 
with a rotor core B and a stator C contained in a casing D. The 
end connections E are retained by the end bell consisting of the 
steel cylinder F formed in one piece with the dise G, which is 
mounted on the shaft and is retained in position by a nut H. 
A slip ring is shown at J, being connected to the rotor winding by 
the conductor K. The conductor is run in slots closed by wedge 
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pieces L. The end bell can readily be removed without in any 
way interfering with the slip ring. The dise G is made of rela- 
tively great strength and stiffness, and being formed in one with 
the cylinder, it is unnecessary to register the end of the cylinder 
remote from the supporting disc on the rotor core. A gap can 
therefore be left between the rotor core and the cylinder, and so 
the magnetic leakage is appreciably reduced. The short lengths 
of coil that bridge across this gap from the core to the cylinder 
are supported by extending the usual rotor slot wedges M beyond 
tne core and registering them under the cylinder, as shown. 


broken line N, and air is passed through the openings thus 
provided. The air gap between the end bell and the rotor core 
provides an opening through which the ventilating air can pass. 
The end bell is shown as carrying vanes O for driving air through 
the machine.—November 21st, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


120,702 (9458 of 1918).—Borine anp Factna Toor, William 
Beardmore and Co., Limited, Parkhead Forge, Glasgow. 
This is a boring and facing tool with adjusting and clamping 
means for the determination of the relative positions of the two 
tools. The sleeve A has formed integrally with its forward part 
a facing tool S. This is of helical form, so that it may be re- 
sharpened by simple radial grinding. Within the sleeve is a 
boring bar B carrying a tool T contiguous to the facing tool. 
The rear end of the bar B butts against the inner face of a plug 
C serewed into the rear end of the sleeve A. A screw bolt W 


N° 120,702 




















LMM 


passed through the plug and screwed into the rear end of the 
boring bar serves to draw the bar firmly against the plug. The 
bar is held against rotation within the sleeve by a pin D forced 
into an aperture in it, andengaging a slot V in the sleeve. The 
pin may be knocked out by a punch applied in an aperture opposite 
the slot. The device for locating the boring tool is indicated, 
as applied to the bar, in dotted lines, and consists of a sleeve E 
bored to fit the bar, and counterbored to a diameter and depth 
to receive and so locate the tool T.-November 21st, 1918. 


120,703 (9516 of 1918). June 10th, 1918.—RoLtine Mitts, 
Axel Sahlir, 56, Kingsway, London. 
This is a three-high plate rolling mill in which there is an 
adjustable top roll, a floating middle roll, and a fixed bottom 
roll, the top and bottom rolls being driven by gearing. ."The 
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floating middle roll A, and the upper roll B, are pressed upwards 
by counterweighted levers placed below the housing, and the 
position of the floating middle roll is controlled by a counter- 
weight which allows the roll to drop when a table carrying the 
plate to be rolled is raised by suitable means.—November 21st, 
1918. 


WATER PURIFICATION. 


120,595 (14,691 of 1917). October 11th, 1917.—Hicu-sPprEp 
Mecuanicat Fivrer, Frank Pullen Candy, the Homestead, 
Mulgrave-road, Cheam, Surrey. 

The object of this invention is to produce a mechanical filter 

with a larger filtering capacity than is given in the ordinary 

mechanical filter of the same diameter. In Figs. 1 and 2, A isa 
perforated floor furnished with nozzles for distributing unfiltered 
water, to the bottom bed, and also water for the upward wash, B is 

a layer of coarse graded material resting on A and supporting the 

bed of filtering material X. C is the unfiltered water main 

having a valve D and branches E and F, the branch F having a 

valve G. Unfiltered water is conveyed to both the top and 

bottom of the filter bed by the main and branches. H_ is the 
main filtered water collector pipe situated horizontally in about 
the middle of the bed and diametrically across it. The collector 

H has secured to it the filtered water collector tubes J which are 

arranged horizontally at each side of the main collector, which is 

connected to the filtered water main K on which is a valve L. 





Holes for ventilating air may be provided in the usual way, but 
preferably the seating for the dise is fluted as indicated by the 


A branch pipe M with valve N connects the filtered water main 


is for the admission of filtered water for upward washing of the 
filter, the small branch pipe O is for conveying compressed air 
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to the filter during the washing process. The dirty washing 
water escapes from the filter through pipes E and P and valve R. 
—November 11th, 1918. 


MINES AND METALS. 


113,091. January 9th, 1918.—AppaRaTus FOR THE Manv- 
FACTURE OF CoKE, Frederick James Sivyer, Edmonton, 
near Cairns, Queensland, Australia. 

Coke is made in this apparatus by the combustion of coking 
coal with limited access of air in closed stalls. The combustion 
takes place in trucks of special construction which are filled 
outside the stall, then wheeled into the stall, and when the 
charge is coked, wheeled out of the stall and the coke quenched 
and discharged. The stall consists of two side walls A and an 
arched top B suitably reinforced to withstand the temperature 
necessary for the coking of coal within the stall. A line of rails 
Y Y is laid through the stall on iron sleepers, these rails being 
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continued at one end of the stall to the location of loading 
appliances, and at the other end to the location of suitable 
quenching and discharging appliances. Two stay posts V V 
are erected at either end of the stall, and are brace-bolted 
together in the manner shown for the purpose of supporting the 
brickwork structure and providing supports and runways for 
the stall doors. The door and frame construction at either end 
of the stall is similar. A dampered smoke flue C is constructed 
in the top of the arch B for discharging waste products of com- 
bustion, The truck O comprises an under frame on four or 
more wheels, and a cellular tray body with fixed coamings on 
two ends and one side, and a hinged coaming of special con- 
struction on the second side.—November 21st, 1918. 








PORTHCOMING ENGAGEMENTS. 


WEDNESDAY, JANUARY 8ru. 
_Tue InstiTuTION OF AUTOMOBILE ENGINEERS.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Paper, ‘‘ Influence on 
Valve Lift and Combustion Chamber Design on Consumption,” 





with the water inlet to the bottom of the filter. The branch M 
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ues on Ci af 

cS oes elton place, Halifan’ ge 1 | SPplieation to W. G. BAGNALL, Ltd., Castle Engine Works, 





— 
WITHOUT RESERVE. 


he Valuable Plant and 


MACHINERY of an ENGINEER, comprising 5 
VALUABLE MODERN SCREW-CUTTING, TURNING 
gad SURF ACING y they with automatic feeds and rests, 
wy Judo Jackson, M vers Columbia, and others ; § ETAL 
WoRING, SCREW-CUTTING and TAPPING’ LATHES, 
} SENSITIVE PILLAR DRILLING MACHINES, by 
Myers and others ; 5 small Bench ditto, 2 Engineers’ Vices, 
ymery Grinder, Forge, Anvil, 70ft. of Shafting and Fitti . 
Belting, + 12 BP. D.C ENCLOSED TYPE MOTOR, 
§.G. Leach and Co td, the Stock of a at 2600 Grows 
of Steel Aeropiane Washers, Steel and Brass . in various 
uges, Brass Nipples, Scrap Turnings, Engine Oil. Office 
fimiture and Effects, which will be SOLD by AUCTION 
oy Mr. H W. SMITH, at No. 6 and 7, Gough-square, Fieet- 
greet, EC, on WEDNESDAY, January lst, 1919, at Twelve 
o'clock precisely. Un view day prior. Catalogues at the 
goction Uffices, 6, Great Jaines-street, Bedford-row, as 

I 





— 


For Sale, 1 7in. Root’s Sasa 
a ee - ae with outside and ving ‘id, 


J.H. KING and Ov. 
Engineers, Naiisworth. 9 


Fo: Sale, 5 Tons New Steel 


PLATES, 1ujin. x 14in , and 18in. wide x jin. thick. 
mS Tons NEW STEEL PLATES, Mjin. x 14i0., and 18in. wide 


1221 ¢ 





. thie 
Pr any 1221, The Engineer Office. 


Fer Sale, 12 N.H.P. Modern 


ROBEY PORTABLE ENGIN &, with Colonial Firebox 
for Burning Wo insured at 80lb., together wi bh PORT- 
ABLE BROADBEN1 STONEBREA KER 16in. x 10in., with 





Screens. Thuis is an exce t, p Papetically “equal 
AE w.—JUSEPH PUG {EY OY and SONS, Le eet a -h 
isto’. le 








; y : 
ement and Lime Works, Free- 
HOLD aad PUANT FOR SALE. Output 80 tons 
week; over 50 per cent. of the power required supp.ied by 
waterwheel ; good rariiray facilities ; ty n 50 miles of London. 
_Write Box 249, Sells, Fleet-street, E.C 14161 





Engineer ing Works, with Thor- 


UUGHLY up-to-date plant, Or an to UNDURTAKE 
MANUFACTURE of any suitable SPECIALILY where 
tities are required. High-class workmanship and reliable 
cutpat. Foundry.—Address, 1135, The Engineer Office. 11331 


‘ew Boiler Shop for Sale, 36,000 


i aq. ft., S8ft. bigh to Urai« Rails, designed for one 60 and 
one 40 ton crane. Full particulars on application.—Addr sss, 
148, The Engineer Office. 1469 @ 


Wanted, Wharf Premises.— 


Advertis:rs are REQUIRING a WHARF in East 
lendon, covering a space of 2-5 acres, with river frontage of 
about 400ft., with sufficient depth to load steamers earring 

ity of, say, 1500 tons. It is essential that the Res 
should have rajlway siding accominodation. ‘adhantiners 
would be willing to take immediate possessi: pers or entertain 








witable property for occupation | ae —Apply by letter to 
WHARF, Chas. Tayler and Co.'s Pans - 4 Ficet-street, 
Landon, K.C. 4. 823 1 





pgineering Works. — Wanted 


PURCHAS: AT ONCE, in London 

WORKS BUILDINGS, with or without e: 
Engineering business. Floor area requi 
ft, on not more than two floors. A smaller floor area would 
suffice, providing existing buildings are suitable for necessary 
—A ications, which will be treated as 

strictly confidential, to P67, The Kngineer Office. PS67 1 


on area, modern 
ee dooee te suitable for 
to 100,000 sq. 





Begshaw’ ~ Wrought row Pulleys, 





as used in Government de ents, are 
theapest, and best in the market. Quick aes Tye Also 
FRICTION CLUTCHES for all papers, 


WHEELS and PEOKSTALS. List free.—J. BA’ 
B0NS, Ltd., Engineers, Batley, Yorkshire. 


For Sale, One Shardlow Hori- 


_ ZONTAL Ga8S ENG ely - H.P., 200 revs., Electric 
Ignition. ONK DITTO, 100 210 revs,, ditto.—May be 
ing dat Rutland Works ay SAM UEL OSBORN and CO., 

. Sheffield. 1464 6 


or Sale, One 14ft. Plate Edge 


PLANER, by Fores 1 and Holdsworth, Leeds. 
ONE KEEL PLATE BENDING MACHINE 
Particulars, apply "C CRABTREE and ©v., aa | Arent 
farmouth. 147% 


AGSHAW font 
G91 

























or Sale or Hire, »lectric 
HINTS trom trom? fot i Pp stiek in Bon BOLLRAS, CRANES, 


reasonable 
WILLIAMS an and SONS, 3 37, 


TOOLS o! 
ne ny (ony —J. T. 
Victoria-stree' City 3838. 


it, Leadon, B.C. Tel. : 





‘or Sale, Three-Throw Well 


PUMPS, for ‘well about 100ft. deep, 4000 gallons pe: 
ie for well } a. deep, duplex pumps, gearing, erank 
re fe dink Vertical PUMPING ENGINES and Berehoh 
ick and LIFTING TACKLE & and eneral ‘Ooubestor 

' A. ©. POTTER AND CO., 


neers, 
Lant-screet, Borough, 8.E. 1. 





Sp 3049 


or Sale, “48in. Noble and “Lund 


I Cold _lron banp SAWING MACHINE; in excellent 
order.—RIDDEL and CO., 40, St. Enoch square, Glasgow, 


Ko. 


quiries oririe —Apply, M. 
Loncon, E.C. 


ridley 


ee of New, to take ljin. 
Spindles ; all the latest Improvements. 
Also SIX 2jin., fitted with Multiple Spindles, nearly new 
condiuon faultless ; including a quantity of Tools, just as 
working. 
In Stock. 
Rare Bargain fer quick sale. 


W. PARTINGTON, 7, Chapel-street, Salford. 
Telephone : 2422 City. 1333 o 


(Fun-metal Sc Bought or 


EMELTED into CASTINGS. 
Ltd, 


G 


Sale, 10,000 Strong Sacks 


d BAGS buitable for all Markets anu Trades. In- 
G. and Co., 62, Page srest, 
a 








Automatics. — Two 


Fitted with Multiple 











HUNT and MITTON ng 
Oozelle-street Nerth Birmingham. 7 e 
H»sh Wood ard Co. Ltd. 
ASTLEOMTYNE. 
Tel. Add.: “ Huwod,” Ne 
Tel.: 980 Central, Newcastle-on-Tym: 


HAVE AVAILABLE FOR EARLY DELIVERY 
AUXILIARY HAULAGE GEARS, 
Mectric Compressed —" Driven 10 to 8 H.P. 


Several 50 H.P. (mesnanical Ae only) Double-drum 

BLE! RIC HAULAGE rope capacity of eash 
1200 yards of fin. dia. i. 

HP. jectrically driven HAULERS, complete 

8 seckaioat equipment, or, alterna- 


ts, 50 peried 
ope oe o00-rolt D.C. ba Ty 

Several STEAM or MP. RESS ESSED AIR HAULAGE EN- 
GINES, pit. yo Sin. bore by 8in. stroke. 

One Fea. Se BCrRIO ACCUMULATOR 
STANDARD GAUGE LOCOM VE. 

One — JEFFREY ELECTRIC TROLLEY STAN 
DARD GAUGE LOCOMOTIV 

Oue JEFFREY BARREL STACKER, suitable for stacking 
barrels or loading inte trucks or 


nage 

One Win. by Min. JEFFREY SINGLE-ROLL CRUSHER 
or oo having a capacity of approximately 100 tons of 

c r hour. 
One JE FREY SWING HAMMER PULVEBISER, having 

of 60 tons of coa! j-in. to dust hour. 

“i rt EY SELF-PRO ELLING AGON and TRUCK 
ADER, suitable for loading eoal, coke, sand er similar 


HUGH WOOD ana 00., LTD. 396 @ 





Hy. ydraulic Pumps.—For Sale, 
TWO 200 PUMPS, 3 throw rams, 44in. dia., 15in wee, 
50.3 r p.m., 1500 ib. working pressure, Motor 200 Hi. Ps vol! 
direct current, r.p.m., and supplied complete with con - 
Pump makers : Davy .» Limi oter 
: B.T.H. Company, Limited. 
for ry particulars apply JAMES HOWDEN  * ~: 
Ltd., 195, Scotland-street, Glasgow. 





ne Brand New Thompsons 
No. 2 UNIVERSAL TOOL and CUTTER GENDER, 





by Thou p ons A very high- 
: ‘ass Machine and suitable for tool-room. In stock ready for 
elivery. 


THOMAS MITC = LL. and SINS, Ltd. 


a 





Leeomeuve Type 7 Pattern. 


VALVES, CYLINDERS, 
and AXLE BOXES. 


ie thes these days of high-priced oils, Looc 

otive Engineers by adopting Wake. 
field's ystems of Mechenions Lubrication 
for valves and cylinders (2-pint per 100 
miles) and axle boxes (2-ozs. per box 
per 100 miles) 


Will save half their oil 


and prerentactboxes and scored valves 


G6. 6. WAKEFIELD 
& C0., LTD., 


Wakelield House, Cheapside, 
LONDON, E.C. 














DREWRY 
RAILWAY INSPECTION CARS. 


See Advts. December 6th amd January 3rd. 


fhe Drewry Car Co., 


Phone: 458 Londen Wall 


River Plate House 
» South Pi., Londen, E.C, 
Tel. : Biervesee, Londen. 





7 
“ASQUITH” DRILLS tor 


WALUE, OUTPUT 

& DURABILITY. 
Enquiries Esteemed. Good DeiWeries 

Wm. ASQUITH, Ltd., 
Highroad Wells, Halifax, England 











“Bishop’s 
+ Gauge 








Adamant ” 
Glasses - 


AND HARDENED REFLEX GLASSES 


WILL REGMUT THE BIGHEST STEAM PRESSURES KNOWHK, THE GREATEST NEAT, 


AND ALL VARIATIONS OF TEMPERATURE. 


Teegrme § & C. BISHOP & CO., St. HELENS, LANCASHIRE. "3°" 

















[WHALE OIL | cot roams sare 





ANNEALING. HARDENING. Hoe. 


| WEADE-KING, ROBINSON & CO., Ltd., Liverpool. 











Hydraulic Forging Plant. — 


FOUR VERY FINE Soo hON AY DRAULIC FORGING 
PRE>S&S, by Shaws, Mauchesur, am 22ia. diam., day- 
light 6ft., ry 3ft. eo. Fitted with two drawback 


cylinders to each press, water-saving valves, 
ONE HYDRAULIC ACCU MULATOR, 12in. diam., 20ft. 
stroke, with ballast tank and ea complete. 
ONE HYDRAULIC ACCUMULATOR, Sin. diam, 12ft. 


ee self-supporting type, with by. -pass valve, ’ safety 


ONES SET 10 100 H.P.3-THROW VERTICAL MOTOR DRIVEN 
HYDRAULIC PRESS PUMPS, three “te. dia. rams, 
for 75 gallons per minute. 1500 Ibs. per sq. inch. 

Direct coupled to 110 BH.P. AC. Biotor, Bd polis, 

3 phase, 50 periods, with switch and automatic s 

TWO SETS 60H P.3-THROW VERTICAL BELT DRIVEN 
AYDR romp PRESS PUMPS, three 2jin. diam. rams, 
for 45 ons per minute, 1500 Ibs per inch. 

TWO sh itr P. A.C. MOTORS, 400 volts, 5 phase, 60 cycles, 

with r, &c., complete. 

THREE ALLDAYS OIL FIRED HEATING FURNACES, 
10ft. by 5ft., with double doors and patent burners. 

The whole of the above plant is only two years old, has 
been kept in first-class order, and is ready for immediate 
delivery. 

THOMAS MITCHELL and SONS, Ltd., 
~~ pees and Derby-strect, Bolton. 
Telephon y Telegrams ‘* Realise.” 1445 « 





()wnersW ish to Disposeof Paten- 


TED ARTICLE suitable for manufacture by firms 

equipped with light precision iathes and grinders. pales of 

snusle bie of — develo’ ace pment engineers for 

ccamardel purposes.— Address, The Engineer” ae 
a 





pai Winding Engines, 22in. 
cyls. by 4ft. stroke, fitted with 10ft. drum. 
PAIR DITTO, drum 10ft. dia. 

FOR SALE gris eg KEMOVAL. 


R. H.- LONGBOTHAM & CO., a 
WAKEFIELD. e 








eae Tools for Sale, in Good 


CONDITION :— 
. spindle Gridiey Fuli Autos. 
in. 


No. 56 4- spindle Acme Full Automatic. 

24 Singie-spindle ae Full Autos, 

1; Cleveland Auto 

Arundel No. 6 Double: head Thread Milling Machine, with 
additional chucks. 

Payne’s Thread Millers. 

Archdale Thread Miller. 

Rochester Thread Millers. 

2in. dia. Collis Power tsench Thread-sizing Machines, fitted 
with reversible clutch, hand-operated and adjustable 
_— work carrier. The spindles can be adapted for 


ONnRKO MONK oO-~ 
ror 


~ 


r dies. 
Me ot H artford Full Auto. Screw Machines. All com 
plete with countershafts and numerous spares and 


i] 


accessories. 
For ful particulars and appointment to view, write — 
TARY, Sterling Works, Dagenham, Essex. 





Patterns, Drawings, and Jigs for 


6gin. Centre STANDARD CAPSTAN LATHE, Forster 


type. <AisO quantity of Parts machiaed ready. What 
offers 7 ?—Apply, HALL and STELLS, Ltd., Park Worke 
Keighley. 1168 ¢ 





For continuation of Small ee 
see pages IV. and Ci 


S.B. QP IRON 


& @TEEEK. Bars. Piates & Sheet 


STRINGER BROTHERS, 

















neem escent 


WESTOOL ELECTRIC DRILLS 


een 








THE WESTMINSTER TOOL & ELECTRIC 00., 
Suffolk House, Laurence Pountney Hill, 
Gannon Street, LONDON, EC.4 Spl. 9064 











Address: Westolelco, Cannop, Londons, 













Blmpia Steers, 


FOR REMOVING SCALE 


fem Babeéek, Stirling, and ether water tube boilexs, evaporatoss and comdensess, end fea 


Laneashize beiler scaling, rust removing, etc., there is no tool made to equal my 


“SCATOSCALO ” 


PNEUMATIC SCALING TOOL 


“Nyoel tor shied bends to use Eat me 


ball pon moze sbowt M, Ack cov Bt. 


Bgeedy, Relichie— thane werds 


















FRANK GILMAN, 
SOLE MAEBER 





9, Westfield Road, 
BIRMINGHAM. 
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—— 


n Engineering Firm (North- 
WEST Lancashire) having a —utahep specially equi, 

-_. fr turning out about iso 4 £. Snelis per a 
Id be =— to hear from an; other — P 

TITION ORK suitable for existing plant. Address, 1045, 
e Enzineer Office. 10455 





A2: Old Established Firm 
afm 





E: N 
aNCED MECHANICAL ENGINEER to intro- 
om and manufacture a good mechanical pro- 
ion. 


Remuneration by salary and ee of 
profits, or by other mut) arrangem 


Address, P576, The Engineer Office. PS76 1 





(Chains (Electrically W Welded or 


band made) for all 
Hooks, Swivels, Shackl ‘Shackles ee, bes billy "Boa Blocks. — Pe 
Chains, Wire Rope or Henip Ro Repetition Smithwork and 
—_ —< or machined. Bie quality; prompt de 
jes Al: 


mable 
STRINGERS ERS (Cradley Heath), Ltd. Cradley Heath, - 





ompetitive Prices Required for 

Equipment, Erection of Cupolas and annealing Oren, 

to Mapufacture High-grade Steel Castings. — CLIFF Z 
Great k-street, Birmingham. 





ngineering Firm, having Lar ge 
number of moaern Lathes, until recently aman 

18-pounder shell-turning, are prepared to UNDERTAKE the 
MACHINING of any similar work. Having in stock 370 
pieces of high quality STEEL, could offer these very cheaply, 
machined to any dimensions within the limits of lin. in 
length and 3jin. dia. Also of similar high quality 
STEEL, 3jin. dia. Could be hined to any d 
Address, 1456, The Engineer Office. 1456 I 


Ves Firm in the East of 
Scotland SOLICiTS ENQUIRIES for the MANUFAC 
TURE of PATENT and other MACHINERY.—No. 110- 

Keith and Co.. Advertising Agents, Ediaburgh. P538 1 


Engineering Firm with Well- 
EQU IPPED Factory is Open to Consider POST-WAR 
MANUFACTURE of Specialities for Patentees or others. 
The firm has also a large selling organisation —Box ca, 
J.G@. King and Son, 10, bolt-court, Fleet-street, cane 2 











Hewlett s Blondeau, \Ltd.,Omnia 


LEAGR Ds, desire to obtain the 
MANUFACTORE of SPECIALITIES’ in their Engineermg 
Works, which have been recently constructed on the most 
modern principles, well equipped with a large number of new 
Machine Tools, with Hardening and Annealing Furnaces, 
Welding, Press work, Tube work, and Sheetmetal Plant; 
Up-to-date Woodworking department. Every attention will be 
paid to any proposals received. 1084 1 


[ron Castings.— Wanted, Re epe- 
TITION WORK tor MOULDING MACHINES an 
Firm completing Government contunet— 


Mitivees’ cdl, 
Address, 671, “* The Engineer” Office 








| arge Motor Manufacturers and 
ADSEMBLERS, with considerable = _ experience, 
Associated Works and Foundry, ai PEN to CON- 
ANY EXTENSIVE SCHEME for a MANUFAC- 
TURE of COMPONENT PARTS and ASSEMBLY for Motor 
Car or Engineering Firms who are desiring to increase their 
production and require assistance on Specialised Parts.— 
Address. 1461, The Engineer Office. 1461 1 


rominent F irm of Engineers 
and lronfounders, with up-to-date a 1s OPEN to 
KECEI VE INQUIRIES for POST-WAR WORK DEVELOP- 
MENT and to NEGOTIATE with oy and Colonial 
Agents for putting High-class Accesso &e., on the 
English Mar Market.—Address, 1257, The wasted Office. 


To Directors and Principals.— 


Smal! STAFF of ENGIN EERS are DESIROUS of placing 
THEIR SERVICES to a firm of standing who may have a 
Works or Department from which they do not derive the 
desire | results. sg on success of combined efforts can be 
bad from present firr 

a Engineering or Repetition work. Good references 


P 
crea PS61, The Engineer Office. PS61 1 


T° Engineers. — Siow Speed, 


Open Type, Direct Reversible Heavy Oil 
ARINE ENGINE, 
suitable for 30 to 150 H.P. per cylinder. 

No freak ideas. 

Patentee, Capt. R.E., shortly in England, invites preliminary 
correspondence with firms having all the pecessary facilities 
to manufacture and market such an engine on a large — _— 
Address, P621, The Engineer Office. P62 


Tool and Gauge Work Wanted, 


also BEVEL GEAR CU tng and Repetition Work for 
— Capstan and Centre Lathes, and General Engineering 

.—P. HULME and CO., Engineers, The Times 
Works, Derby -street, Burton-on-Trent. Suz I 


havin) 
SIDE 

















UNITED WATER 
SOF TENERS-LITD. 


Filtration: Softening 
Sterilization 


Pressure and Gravity Filters, Chlorinators 
Lassen-Hjort & Permutit Softening Systems. 


20-22, Lincoln’s Inn Fields, 
FOP Pero}. Se’. “4 One 











MILLING MACHINES. 
No- 1} PLAIN BACK GEARED 


WITH VERTICAL ATTACHMENT, 
FOR DECEMBER DELIVERY. 





Particulars on application to— 
R. 0. GRAHAM, 
20, Victoria-street, Westminster, S.W. 1. 
London Representative of 
AMERICAN MILLING MACHINE CO. 





FOR SALE. 


ne Lancashire Boiler, 30ft. by 


( 8ft., reinsure 100 Ib. —— 
ONE LANCASHIRE BO LER, 23ft. by 7ft. 6in., reinsure 


70 ib.-80 Ib. 
ee CORNISH E BOILERS, 24ft. by 6ft., reinsure 801b 


ONE "CORNISH BOILER, 8ft. by 4ft., reinsure 50 Ib. press. 
— sagen COCHRAN, 9ft. by 4fc., pelneure 80 Ib. 


ONE "VERTIC AL RASTRICK, 24ft. by 7ft., reinsure 70 Ib. 
one VE VERTICAL CROSS-TIBE, 8ft. 6in. by 4ft., reinsure 


80 Ib. press. 
ONE Lodo TYPE BOILER, oy ‘.H.P., reinsure 100 Ib. press. 
ONE LOCO TYPE BOILER, 6 N.H.P., reinsure 10010. press. 
ONE MARINE BOILER, ft. 6in. by 13ft., reinsure 1401». 


press. 
TWv DRY-BACK MARINE TYPE, l4ft. by 9ft., 


180 1b. press. 

—_ Fualt ENDED BOILER TANK, 30ft. long by 8ft. 

lame’ 

ner FLAT. ENDED BOILER TANKS, 30ft. long by 7ft. 

jiameter. 

— FLAT. ENDED BOILER TANK, 22ft. 

iame' 

FOUR CLOSED- TOP RECTANGULAR TANKS, about 26ft. 
by 8ft. 6in. by 7ft. 6in. deep, «bout 10,3: 0 galions each. 
ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 

on application. Inspection invited. 
HOS. W. WARD, Ltd., ALBION WORKS, 
Tel. : * Forward, Sheffield.” Spl 4101. SHEFFIELD. 


reinsure 


long by 8ft 





- 
Seventeen Almost New Herberts 
RAPID HACK SAWING MACHINES, by Herberts, 
Manchester, not worked 2 months 
TWO RACINE HACK SAWING MACHINES, not worked 
one mon 


THOMAS MITCHELL and SONS, 1d. 
iton. 
95) -K.W. Steam Set, Cie: 
e reese a Engine, direct soupted to Silver- 
towa Dynamo, 500 volts 


Available for prompt a 
ARRY H. GARVAM and CO., Ltd., Staines. 





1644 





Limited, 


SECOND-HAND MACHINE TOOLS 
EQUIPMENT, 


Value £50,000, comprising some 600 Machines, including— 
ENGINE LATHES of various sizes. 
ASQUITH BORING LATHES. 
LO-SWING LATHES. 

MULTIPLE HEAD LATHES. 
AMERICAN BORING LATHES 
POTTER and JOHNSON AU TOM ATICS 
THREAD MILLERS, 

DRILLING MACHINES. 


Also AIR COMPRESSORS, MOTORS, PUMPS, 
and a Variety of PRESSES. 


Pollock and MacNab, 


Have 


AND 


Inspection invited. 
Address, POLLOCK and MACNAB, 
c.o. Bradford Brass Foundry, 
Queen-street, Bradford, Manchester. 


Ltd., 


(Ashton New-road Car from Manchester. 
1241 « 


TURBOS AND GENERATING SETS. 


1000 K.W. Turbo - Generator, 


A.E.G., 500 volts, 50 period, 3-phase. complete 
with two switch panels, surface condenser, electrically driven 
air and circulating pumps, together with the piping, aad a 
quantity of new Spare Parts. The whole practisally equal to 
uew, and ready for immediate aoe h at_Liverpool 

500 Parsons STEAM wig volts BD c., 
perfect ‘condition, and Cc Pia 

256, 200, 185, 160, 120 and 48 Kw. Belliss GENERATING 
SETS, 460/000 volts and 22) volts D.C. 

One 200 K.W. Allen-Holmes-Clayton, 500 volt, 50 period, 


3-phase. 
MOTORS. 
One Crompton, 150 H.P., 25 periods, 3-phase, slip-ring. 
Two 26 K 220/230 volt’ Generators, r.p.m., each fitted 


with half coupliog 
One Westinghouse 14 H.P., 350-400 volts, 50 periods, 3-phase, 
D.C., 400 revs., 


slip-ring, 940 r 
One Phoenix, “290 H.P., 
bearings. 
Ali tne above are ready for immediate despatch. 
Apply, FRANK GILMAN, 
9, WESTFIELD-ROAD, BIRMINGHAM. 
Tele Teleph a me: 1081 dg a." 








460 volts three 








The WELDLESS STEEL TUBE CO., Ld., Birminghaw 
Telegrams: “ Weldiess, Birmingham.” 
Seiginel Male Makers of WELDLESS STEEL TUBES or Wate 
‘Hydroniie Work, Boring Rods, &c. — 
TRADE MARK. 











POST-WAR WORK. 
UP: -to-date Engineering 


Firm, with well-equipped Factory, is Dt- 
eau of ARRANGING CONTRACTS for POST- 
WAR MANUFACTURE of SPECIALITIES for 
Engineering Firms, Patentees, and others. Machinery 
= suitable ee turning out large quantities of accurate 
tition and general engineering work.—Address, 

, The Engineer Office. 1198 1 





anted to Manufacture, Out- 

T, or Parts, of ENGINEERING SPECI- 

ALITIES. "Medéra pant for efficiency —_ low costs ; centrally 
situated. Liverpool district.—F. MAR’ N, Brewery Refrige- 


rating and General Engineer, 5, Shaws's valley. » Liverpool. 
1 





W anted to Manufacture, S 

Y MACHINERY of ENGIN yo 
for either yoo 
shous.—EAS™™). 


pattern or medi 
—< Coe ope and — and JOHNSON 
Engineers, 121 


Lta., 


Works Plant.—Wanted, High- 


CLASS MACHINE SHOP EQUIPMENT. on Sell 
of Lathes, Capstans, Milling, Planing, Drilling, Boring Ma- 
chines, &c.—Addrese, giving fullest particulars and lowest 
prices, 1363, The Engineer Office. 1363 F 


W e are Designers of All Types 

of ENGINEERING WORK and are cot ba 
on the design of Machine ‘Tools, Moulding Machines, and 
Foundry Equipment, Special Machinery, Ji 








, Fixtures, and 
Tools, &c.; ali descriptions of Drawing O: ce Work under- 


en. 
J. W. SMITH, Engineer, 
High-street Chambers, Coventry. 


Steam Boilers, All Types and 
~ ys hog 9 —, ~—— Field-tubes ; 

‘cod-wat Heaters, &c. — THE 
GRANTHAM BOILER & CRANK C0. Lté.. Grantham 


P39 1 








ponents, is 


Important 


for work of the highest quality. 


of important contracts. 


Important Engineering Works 


with entirely modern plant and equipment and highly trained staff, now 


completing Government Contracts for Interchangeable Machine Gun com- 


Prepared to Accept 


Contracts 


Has specialised in accurate lathe, capstan, milling, and grinding work, 
and in the production of interchangeable parts and complete mechanisms in 
series, also in the design and manufacture of labour-saving jigs, fixtures and 
special tools, and in the heat treatment of metals. 

Has extensive experience in the press working of sheet steel and brass 


Ample capital available and every guarantee for satisfactory execution 








‘wo Steel-built Hopper Barges, 
both 85ft. overall by 20ft. beam, cargo-well 

llft. by 8ft. 9in. deep. For SALE or iinite—PERnts ani 
PARTNERS, 4, Wind-street, Swansea. 


Address, 1269, The Engineer Office, 33, Norfolk Street, Strand, 
London, W.C. 


1269 1 | 


—> 


REINFORCED CONCRETp 
CONTRACTORS. 





REINFORCING QTERy, 


About 1000 TONS of SURPLUS STOCK 
for IMMEDIATE DELIVERY, 


in sizes fin. to 1gin., and lengths up to 50ft, 





For particnlars address 1344, The Engineer 
flice. on 

7] 
——, 


REQUIREMENTS OF THE 
DUTCH METAL INDUSTRIES 


The Co-oPpERATIVE Pur ‘HASING 
AssociaTion for the Netur RLANDS 
Metat Inpustriss, Rotterdam, js open 
to receive quotations for : 

Tron and STExE (bars, plates, sheets, 
hoop-iron, strips, blooms and other 
raw products), TUBES, RAILS, ELR¢. 
TRICAL SUPPLIES and ALL Fup. 
THER REQUIREMENTS of its men. 
bers. 








Catalogues are Invited. 


MEMBERS: The Durcu Royy 
Navy, the DutcH RAILWAY Sysrpyg 
(The Netherlands State Railway, The 
Holland, The Brabant and The Centra) 
Railway Companies), the STaTE Mryps, 
private Mines, the Royat Dutcy 
Biast FurRNACE and RoLunc Mn, 
Works, various Municrpau ELxcrpy. 
ciry Works, MunicipaL Gas and 
WaTER Works, TRAMWAY CoMPanirs, 
SHIPBUILDING YARDS, ENGINEERING 
Works, CONSTRUCTIONAL — Sree, 
Works, &ce. &c. Reference: The 
Commercial Department of the British 
Legation, The Hague. 
Bank References : 
The Nederlandsche Handels Maat. 
schappy, Amsterdam. 
The Twentsche Bank, Amsterdam, 
The Rotterdamsche Bankvereen. 
iging, Rotterdam. 
The Amsterdamsche Bank, An- 
sterdam. 
Telegrams : 
Coorra, 
Rotterdam. 


Letters : “ Coopra,” 
van Oldebarnveltstraat 82, 
Rotterdam. 








The Aabada Trust, Ld. 


PECIALISES in the Finance and 

S Construction of Public Utility 

Works in all parts of the World. 

Electrical and other inventions tested 

and reported upon by an expert techni- 

cal staff, Approved schemes placed on 

a sound commercial basis. Correspond- 
ence invited. 

C. S. COLTON, 
General Offices :— Managing Director 


61, St. James Street, S.W. 
5655 Regent. 








688 1 Phone : 








['he Gloucestershire Air- 


CRAFT CO., Cheltenham, are 
OPEN to UNDERTAKE LARGE 
CONTRACTS for HIGH-CLASS 


REPETITION WORK to fine limits, 
Modern plant and methods. 


Works comprise :-—Machine — shops, 
with automatics, capstans, centre lathes, 
millers, grinders, &c. ; tool-room ; view- 
rooms ; case-hardening shop ; sheet 
metal works, with hand and _ power 
presses, smithy, &c.; welding shop ; 
brass and aluminium foundry ; and large 
wood-working equipment. 


Replies to : 
The Engineering Department, 
THE GLOUCESTERSHIRE AIR- 
CRAFT CO., LTD., 


Cheltenham, 1369 





PUMPS. 


BOVING AND CO., LTD, 


&, Kingsway, Londen, W.C. 
Tel. Helborn 6498(3 lines). T.A.: “ Jenerten, Phone. 








Continued on page ci, 
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WT IRON Standard Piston Ring | mayeyrerermpatisteu tel Meteo he 
pisTON RINGS a Engineering Co. MAKERS OF COMPLETE CONDENSING EQUIPMENTS 

any Premier Works, P 

: — RAY-POND 

a SHEFFIELD. s - 

- Ww OWE = 
ji Pin Ring. lev roo cote eae AND OTHER 
Quick Delivery, Ocean, Bheffiela 

Lew Priees. pil 510? 

















-CRANES 


TO WORK BY 


Electric, Steam & Hand Power 


a See oe 


RAILWAY anp 
DOCK PLANT. 


—:0:—— 


Turntables, 
Traversers, 


Tanks, Pumps, 
Capstans, 
Winches, &c. 


—10: —— 





Seaplane 
Launching 
Apparatus. 


— 102. 


HYDRAULIC 
BUFFER STOPS 


(Not ordinary Rolling Stock Buffers) 








Electric ~~ elling Level Luffing Jib Crane eee 
Bowtell’s Patent). 


RANSOMES « RAPIER, LD 


32, VICTORIA STREET, LONDON, SW. 


Telegrams and » Mit — 
RANSOMES, RAPIER, LONDON. 
SLUICE, LONDCN. 


(D+pt 
M.) 


Telephones : — 
4891 & 4892 VICTORIA. 





COOLING 
PLANTS. 


WELLINGTON STREET, GLASGOW 


7), 
































Complete Power Station 
in first class order for 
immediate disposal, 
comprising :— 


Two Vertical Steam Turbines by B.T.H. Co., 
525 volts, 25 cycles, each rated at 1000 k.w. 
Five Belliss Allmana Sets, each rated at 140 k.w. 
One Anderston Allmana Set, rated at 140 k.w. | 


| 

| Eight Lancashire Boilers, each 30ft. by 8ft. Gin. by 
I 160lbs. working pressure, complete with Super- 

| 














heaters, Mechanical Stokers, Green’s Economisers, 
Weir’s Feed Pumps, Steam and Water Ranges. 





Upwards of 100 Motors from 5 to 100 h.p., 
together with Controllers and Switchgear. | 


























inspected at any time by applying to the 




















Write for Catalogue 1918 Improved Models 


Universal Geared 





CHUCKS, 
DRILL CHUCKS 


AND 


WORKS ENGINEER, 


THE AUSTIN MOTOR CO., LD., 


NORTHFIELD, BIRMINGHAM. 
Telegrams, “ Speedily, Northfield.” 


| 

| 

! | 
| | 
| | 
II The above lots will be divided if necessary, and may be | 
| | 
| rf 
| 

| 

H 


HEAD OFFICE 
Telephone, King’s Norton 230. 














SPECIFY 

















ACCURACY, 


RELIABILITY, AU LD’S 
& ECONOMY, V ALVES 


DAVID AULD & SONS, Ltd., Waitevate Foundry, GLASGOW. 23% 


“REDUCING. 











MICROMETERS, 
&c 


‘UNIVERSAL GEARED SCROLL CHUCK 


Common.Jaws, Fic, 
8, White Street, Moorfields, E.C, 





9 h lienee of quality ie of 
USE FAIRLEY’S STEEL  vherow excuenee of 
JAMES FAIRLEY & SONS, Limited, of BIRMINGHAM & papeemnretem are makers ef highest 
qualities of CRUCIBLE & SIEMENS (ACID, STEEL in RODS, BARS and FORGINGS). 


They sp y in HIGH-SPEED TOOL and other ALLOY STEELS, and are neted 
fer the peered of com and "7 their CARBON STEELS for tools of every deseriptien. 














NOTCUTT, L™. 


LONDON, ENGLAND. 


HEAD OFFICE :—Old Mint Stee! Warehouse, 9 and 10, Shadwell St., BIRMINGHAM. G00 








ll w. P. 






































COMPOUND GIRDERS, 


Steel Joists in Meek from M x 7h to 34 X tim. 


ee 


Cc. DUN BK ERLEYW « Co. Exp. 


JOISTS IN EVERY LEADING SECTION FROM STOCK OR FROM WORKS. 
STANCHIONS, &cz., 
Channels, Fittckas, Angles, Tees, Shafting, Bars, and Large Assortment ot every description of Iron and Steel required in Engineering sero 
Telegrams—A'‘ax, Fan ckester. 


RIVETED UP WITH DESPATCH FROM STOCK MATERIALS. 


Telephemes—(iC0 (4 Nees).  fSeetien Beek cu Apgileation. 





Offices & Warehouses: STORE ST., MANCHESTER. 
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* BRITNIC” 


— 6,000,000 H.P. im servies — 
WATER TUBE BOILERS & 
MECHANICAL STOKERS. 


THE BRITISH N NICLAUSSE BOILER Cco., LTD. 
The Cleck House, Arunde 8t., Strand, W.C. 2 


‘ THERMOJOINT’ 
SHEET PACKING. 

















An Ideal Jointing for 
SUPERHEATED STEAM, 


oils, ACIDS, PETROL 
and all places 
where a reliable Packing is required. 
Made in sheets 40in. square and 
thicknesses from ssin. upwards. 
Prices and Sample on application. Ask for List ‘‘ E.” 


As supplied to H.M. Govt. 


THERMOFELT LTD. 


66, FENCHURCH STREET, E.C. 3. 
Works - Ocean Mills, Stepney. 

















The Baidwin Locomotive Works, 
PHILADELPBIA, PA., U.S.A. 
Lendoa Office: 

34, Victeria Street, Lendea, 5.W. 


bee Adéresses— 


Baldwm, Putiadelphia ;~ “ Fribald. 
éeo ew oer wee 


BULLIYANT AND CO., LIMITED 


Steel Wire Repe Makers, 
Engineers and Contractors, 


ene — ROPEWAYS, iid. 

















THE COOPER-HEWIIT LIGHT. 


For Direct and A ternating Current 
Ci: cull its. 


Write fo’ List No. 572. > 





The COOPER-HE WITT WESTINGHOUSE €0., Lid., 
80, Kin ’s Cross Road, LONDON, N, 1. 





The Best rust Preventive is 


BOWRANITE. 


RR. BOWRAN & CO., LTD. 
4, St. Nicholas Buildings, 'ewcastle-on-Tyne, 
SEE LARGE ADVERTISEMENT SEPT. 20rz 


MERRYWEATHERS' patent 
Water-Tube “Safety” BOILERS. 
ee 5 H.P. to 250 LP. 


FOR COAL, WOOD, OR 
OIL FUEL. 





The Ideal Boiler for emergencies and 
for all cases where Lightness, Porta~ 
bility and Small Bulk are essential. 


A large user of Merryweather Boilers 
in the East says: “‘They are easily 
worked and kept in order by native 
labour. The Boilers were used under 
very severe conditions on bad water 
and for long periods."’ 





This phot ree ves veel ESTIMATES SUBMITTED. 
and aon of on A Boilers. 


Merryweather & Sons, Ld., Fire Engine Works, Greenwich, S.£.10, London. *?* 











WANK: 





" FITZROY WORKS 
3621°3G64 EusronR'. 
LONDON. 


MILD STEEL PLATE WORK, BLACK OR GALVANIZED, 


STEEL CHIMNEY & VENTILATING SHAFTS, &c. Spl 0 








—— 
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Jones & Lamson Mch. Co, 


100, QUEEN VICTORIA sT,, 
LONDON, E.C. 4, 


Turret Lathes and a 
| 








Automatie Die Heads an 














The Vacuum Brake Gy, Ca, 


$2, QUEEN VICTORIA STREET, 
LONDON, E.C. 


Telephone: 6584 Bank. Telegrams: on, Londey 
A BO and Al Codes used 


For Large Advt. see issue of Dec. 6th. 




















STURTEVANT ENGINEERING CO., Lid, » | 
147, Queen Victoria Street, 














a 


Raxsoms.verMene Macumery Co. Lr 
tral Buildings, Westminster, 
diane LONDON, 8-W. 1. es 
WATER FILTERS, STEEL PILING, 
CONCRETE MIXERS, PILE EXTRACTORS, 
STONE DRYERS TAR MACADAM MIXERS, 
See dtewlayed advert aBernats weeks Ky 


Electric Generator: 


and Motors. 


J.oH. HOLMES & CO, 
Pertiand Read, Neweastle-en-Tyue. 
Bes Mimatrated A dvertinememt emmy Smurtt wert mat 























mt ‘T)RUM’ PUMP 


SCuNSSITS PATENTS. 
| Positrve Actien. Ne Valves. 


Used for Water and all kinds of Semi-Fluids by 
Lead ng Manufacturers in Many Trades. 


ARRANGED for BELT DRIYWING. 


Can be coupled direct to Steam Engine or Electric Motor. 





Write 1 for Catalogue No. 60 to 1710) 

















DRUM ENGINEERING C s 28, Humboldt Street, 











ANGLO-MEXICAN 


Petroleum Company, Ltd., 
16, Finsbury Cirous, Londen, E.C. 2, 


Tetep home Telegrams: Mies 
tendon Wal 1200. Meuprodun, Ave., London 











The “PREMIER” 
PORTABLE ELECTRIC wee yr 
SUCTION CLEANERS ‘rics. “ae 
and BLOWERS. 


sige me & see LTD., 
ndon. 8 W.1 











GRAIN, CHiit & STEEL ROLLS. 


HEAVY CASTINGS Iron up to 100 tons. 


Steel up te 40 tons. 
Cast Steel Loco. Wheel Centres a Speciality. 


R. B. TENNENT, \'™'TED, 
was COATBRIDCE, N.B. 


HORIZONTAL 
BORING 
MACHINES. 

D. & J. TULLIS, Ltd., 


Machine Tool Makers, 
CcCLYDEBAN HK. 

















nme <~ ———— 


RAMS and HYDRAMS| | 


For Raising Water. 
Send for Catalogue Ne. (% 


JOHN BLAKE L™ 


ACCRINGTON, LANCS. 


“BRADFORD” 
WATER COOLERS. 


DAVENPORT ENCINEERING C0., 














GRAFTON &CO. 


CONTRACTORS TO 8.M. GOVERNMEN:. 
ATLAS WORKS, 


eur! 4, BEDFORD. 


AYANYANY \\ ~ 
ON 


ptive Price List 


ee on application. 


HMiwetrated Descri 





cv uo. i¢ SILVER MEDAL, Inventions Exhibition, Laation, 1885, 

GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, France-British Eahibitien, Leaden, —a 
GRAND PRIX. Buenas Aives Enhititiaon, 1910. 


LATHE & DRILL CHUCKS. 








**Whiton’ 5in. (3 and 4 jaws), 6in. (3 jaws), 2 sets, 
9in. (3 jaws). 

** Almond’’ (3 jaws), 5in., 6in., 7#in., and Qin., 2 sets. 

‘* Barker's’ (wrenchless) 3 jaws, 10in., 12in., 14in. 
os =: (2 jaws), 10in. 

**Taylor’s’’ Spiral Scroll (3 jaws), 2 sets, 6in., 8in., 
10in., 12in. 

** Jacob”’ Drill Chucks, }Zin., 2jin., #4in., fin. capacity. 

** Almond”’ - Yrin., $in., fin. capacity. 

** Pratt” a #in,, lin. o 

** Little Giant’ ,, qin., $in., Zin., lin., 1}in., Qin. ,, 


SELSON 85, Queen Victoria Street, London, E.C. 4. 





HARRIS STREET, BRADFORD. 


ENGINEERING CO., LTD., 











STEAM ENGINES 
DIESEL ENGINES 


CONDENSING PLANTS | 
POWER INSTAL! ATIONS. | 





Cole, Marchent & Morley, La 
Bradford, Yorks. 
Displayed advert. Dec 6, page 41 | 




















MACHINE CUT 
WHEELS. 


The REID GEAR . GEAR CO., & a. Fete | 


San THeetmntad Advt, te tame at Dec 6°> 


G. & A. HARVEY, | 


Albion Works, oa GLASGOW} 


HIGH-CLASS MACHINE TOOL} 
Specialities : Harvey Studders and Facer i 


fire our Te 4d Advt.. D ber 15 














LIDGERWOOD 


PILE DRIVING) | 


HOISTING AND CONVEYING. 
Send for Catalogues and Particulars. 


LIDGERWOOD MANFG. co, | : 
Friars House, New Broad Street, E. C.2. 2. i 


; 
ERSSSASGSSSASaSs!) 
tT La r 4 
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DRUMMOND {- 


KS, GUILDFORD, SURREY, 


BGUROTARSCUSEAE 


—— 


PLAYER'S |) 
POWER 


HAMMERS.| 


W. & J. PLAYER, BIRMINCHAL 


e MACHINE TOOLS. § | 
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BUCKET DREDGERS, 
mOrPER AND BARGE LOADING, 





er a pATEN ~ 
RS 


COMBINED BUCKET AND 


PUMP DREDGERS. CUTTER 
HOPPER 


CLAY & HARD MATERIAL4, 
MOPPER BARGES, TUGS, 
AND FERRY STEAMERS. 


With Hydraulic Jet and Improved 
ROTARY CUTTERS for 





ESTABLISHED 1878, 


SUCTION PUMP F 


DREDGERS 
te epee re a Bargea, er 





TRAILING SUCTION 
HOPPER DREDGERS. 


WEW BUCKETS, LINKS, PINS, GEARING, &s.. 
SUPPLIED FOR EXISTING DREDGERS, 








LONDON OFFICE; 
9, Pecinstseente AVENUE, E.C. 








FLEMING & _FERGUSON, LTD., PAISLEY, near GLASGOW." 
































LOWER BRIDGE 


ACCRINGTON, LANCASHIRE. 


Contractors to H.M. Government. 


WORKS, 


PONVEYOR-ELEVATOR C’ 








Telegrams: CONVEYOR, ACCRINGTON, 


National Telephone Me. 3778, 





SPIRAL CONVEYORS 
COAL CONVEYORS 





GRAIN CONVEYORS 
TRAY CONVEYORS 


STOKEHOLD 
CONVEYORS 





GRAIN ELEVATORS 4% 
COAL ELEVATORS | 
CHAIN ELEVATORS © 
BELT ELEVATORS 
BALE ELEVATORS 
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BEDFORD -ENGINEERING 


BEDFORD 


COMPANY 


ENGLAND 











BOLTS & NUTS. Etc. 





Speciality—FACED and BRIGHT NUTS. 
LISTS ON APPLICATION. 


USUAL STOCK - 1000 TONS. 
JAMES WILEY & SONS, Ltd., 


DARLASTON. 














DELIVERY FROM STOCK. 


PARAFFIN - FIRED WATER-TUBE BOILERS 
and LAUNCH ENGINES. 


LUNE WALLEY ENGINE, ™=t«nG Co... Ltd... LANCASTER 




















reo ea ae ae ae ae ee SS 


rc 


SUPER QUALITIES for all classes 
of Engines, Machinery, Motors, & 


26) 





ee ee ee ee ee es ee ee ee 





> | 
LUBRICATING WILLCOX’S ‘‘PENBERTHY” 
Oils and DAL Injectors 
Engineers’ Stores. 
Greases. ILLUSTRATED LISTS AUTOMATIC & 
will be gladly sent upon receipt 


~ 


MILLER’S FALLS 
HACK SAW MACHINES 


FOR POWER. 


of application 


W. H. WILLCOX & CO., Ltd., 
32 to 38, Southwark St., 
London, $.E. 1, 


UNGEARED AND GEARED. ‘ 
READY FOR IMMEDIATE DELIVERY. *———- 7-2-2 eee! i 









The reliable boiler 
feeders for low, medium 
or high pressures. They 
feed under trying condi- 
tions, and automatically 


re-start if supply breaks. 






| AUTOPOSITIVE 
] 

















LOCKED WIRE ROPE 





MANUFACTURED BY 


GEORGE ELLIOT & CO., Li 


Offies : 14, Great Geonge Sit. Westminster, Londen. 


























eee 


wi 











| J. W. UACKMAN & CO.. L° 


¥ulean Worka, MANCHE 7" PB. 


FOUNDRY PLANT 


SPECIALISTS. 











H. W. KEARNS & CO., L?- 


BROADHEATH, MANCHESTER. 
MACHINE TOOLS FOR ENGINEERS. 


Tel. No, 221, Altrincham. 
See our Illustrated Advertisement in issue of Dec. 2.x. 





THE LEEDS ENGINEERING 
AND HYDRAULIC CO., LTD. 


RODLEY, near LEEDS 
PUMPING AND HYDRAULIC MACHINERY, &c. 








DiEseL ENCINES 


(POLAR TYPE) 
FOR ALL PURPOSES 
(Land and Mariae). 
See idustrated advert. last ane news weer. Kea 

Matchless Best Cast Steel. 


Matohless C.S. Circular & Band Saw: 
FOR IRON & STEEL. 
Matchless Cast Steel Files. 


ALFRED BECKETT & SONS, L" ag 











HENRY WALLWORKa C? 


HIGH EFFICIENCY 
WORM GEARS 


FROM STOCK. 


BOILERS 


GLASGOW 





WILSON, 





WATER SOFTENERS 


AND FIiLTERs. 


WILLIAM BOBY & SON, 


Salisbury House, 


LONDON WALL, E.C. 












IRON CASTINGS 


PROMPT DELIVERIES. 


The Meadow Foundry Ceo., Lid., 
Mansfield. 














SIMPLEX CONDUITS 


The Pioneer System. 
Makers of all kinds of 
BLEOTRIC LIGHTING SUPPLIMG. 
SIMPLEX CONDUITS, Ltd., 
Works: Garrison Lane, Birmingham 




















THE TEES SIDE BRIDGE 
AND ENG’G WORKS, LTD. 
MIDDLESBROUGH, 

ufacturers of Bridges, Roofs, Steel Framer 

dings, Piers, Landing Stages, Pontoons 

d Dredgers, Blast Furnace Casings, ee 
ae a econ Gas — Air a Tubing, ing, od 
=e Curbs, anh Steel Plate “Lt hag LS a 


WALL’S LIMITED, 


Grewn Works, Fazeley St., BIRMINGHAM. 


Sheet Steel Fittings 


See advertisement last and next week. 20% 








5 =1 ©} 6H >) 5 Gas & OB = 3 >) 


AND -WROUGHT IRON & STEEL 
TUBES FOR ALL PURPOSES 


THE SCOTTISH TUBE CO., Ltd. 


eet, GLASGOW 
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PRESIDENT WILSON’'S 


14 Guarantees for a World’s 


PATENTED 


Peace 


Accepted by VISLOK for the SAFETY and SECURITY of the 
Employers, Employees and Machinery of the Engineering World 


Vislok’s 14 Guarantees 
guarantees absolute Safety and Reliability. 


permanently defies intensified and Continuous 
vibration 


cannot slack back or come off. 
remains permanently locked under any conditions. 
needs no periodical tightening or inspection. 


is Economical as it can be repeatedly re-used, 
and does not require to be renewed: 


does not damage Bolt threads or its own threads. 
does not require preparation of the Bolt. 
does not need specially selected Bolts. 


automatically adapts itself to irregular bolt 


diameters or thread variations. 


can be absolutely locked in any position on any 
Bolt UNSUPPORTED 


is a self-contained Single Unit—no extra parts. 


is fixed by Spanners like an Ordinary Nut—no 
special tools required. 


is self-locking and not dependent upon any 
separate subsidiary devices for security. 








As 


oa Bolt 
Patent No. 13915/10 


VISLOK 
NUTOLOGY 











Cause CAUSE and EFFECT is a Natural Law. 
ee The Effect remains if Cause is untouched. 
ect 
You can only remedy Effect by eliminating Cause. 
To deal with Effect only is a futile expedient. 
The Seat BOLT Makers use Dies for Threading. 
of Cause Nut Makers use Taps for Screwing. 
Dies and Taps wear and as a consequence the 
Perfect Nut never meets the Perfect Bolt. 
This is the permanent seat of Cause. 
The Home of all trouble. 
Inventors’ HITHERTO Inventors of Lock Nuts and Locking 
Sonat Devices have overlooked the Cause and attempted only 
to nullify Effect by producing complicated devices 
that cannot guarantee Security or Reliability. 
Vislok’s VISLOK ELIMINATES THE CAUSE by taking 
ett ca up Permanently all the space between Nut and Bolt 
and makes it impossible for Vibration to be “set up” 
to Cause “slacking back.” 
Vislok's VISLOK has proved itself the Only Reliable 
Triumph Lock Nut by its three-fold locking principle— 


Separate, Simultaneous but Interdependent. 


VISLOK 


Test under Your Own Conditions, with Free Sample, sent post free by Makers and Patentees 


VISLOK Ltd., 3, St. Bride’s House, Salisbury Square, E.C. 4 


Patented throughout the Worl 


THE RELIABLE SAFETY SELF-LOCKING NUT 
Guaranteed AUTOMATIC GERTAIN SAFE PERMANENT 








Copy Preparedby HADDONS ADVERTISING AGENCY, Salisbury Square, E.C.4—H 1 
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BUDENBERC GAUCE co, Lm 


(Late Schaffer & Budenbe-g, Ltd. “ag 
BROADHEATH, 
nr. Manchester. 
Branches :—LONDON and GLASGOW. 
MAKERS OF 


PRESSURE GAUGES, 


TACHOMETERS, COUNTERS, 
DIAL - THERMOMETERS, &c. 

















Self. 
Recording 


Instruments 


for Pressure, 
Temperature 
and Speed. 














STON EBREAKERS, 


Sereens, pd a Conveyors, 


Com, Plante for Fi 
plete ait mee = ee 


ROBERT BROADBENT & SON, Ltd. 
Phosnix Ironworks, STALYBRIDGE. Gi} 


Telephone No. 296 Tel. Address— Broad bent, Stalybridge 


GHELL_ LATHES 


A SPECIALITY. 
It will pay you to consult us. 
Inspection invited. st 
Makers: SCOTT BROS., Keighley 


Please mention this iournal gee es and orders for 








Hordern & Mason, 


gineers, 
Vulcan Press Works, 


BIRMINGHAM. 





MAKERS OF 


POWER PRESSES | 


FOR SHEET METAL WORK. 
For Blanking, Drawing, 
Raising, & Stamping, &c 
Also Shearing ne ecm Lathes, &c. 


Works Established 30 Years. 
Telephone 38527 Central. @s61 


PRESSES MECANIQUES 


ur travailler les Téles, Ebaucher, Etirer, 
Embo boutir, etc. Tours 4 repousser, Guillo- 
tines, Cisailles, etc. 


MEXAHMYEGHIE MPECCA 
ANA BbiPbsahia, NPOKATKH, WTAMNOBKH ANE 
TOBOrO MeTaRNA WT. A. AaBHAbADIG CTAHKN, 
FWADOTHHEI, HOMHNULI W Np, 
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WORKS TELEPHONE 
(Wall Type) for 24 lines with 
microtelephone’ and automatic 
intercommunication. 








For a quick connection 
between 
your Offices and Works. 














NEW SYSTEM 


We have’ recently filled in TELEPHONES. 


the following Orders over 15 
lines :— 


Messrs. THE LONDON SMALL oe CO., Ltd., Victoria 
Park Mills, Old Ford, London, E. 

Messrs, THE SUPEX MARINE AVIATION WORKS, 
Ltd., Woolston, Southampton. 

Messrs. THE S SHELL MARKETING CO., Ltd., Parker Street, 


London 

Messrs. Tae AIRCRAFT SUPPLIES CO., Ltd., Long Acre, 
London, W.C. 

Messrs. tapas Ltd., Weybridge Works, Weybridge. 
Surre 






Messrs. PETTERS, Ltd., Yeovil, Somerset. 
WRITE TO-DAY for particulars’ of our rental service. 


“DESK INSTRUMENT 
for 20 lines with microteiephone and 






































Our Repr: tative is tantly in Y -ur District. ie inter 
| SPEER ER Ne Oa: aoe 
SCOTLAND : LONDON & DISTRICT: IRELAND: 
The Caledonian meg og (New System) The London Telephoa- (New System) Co., Ltd., The Irish Telephone, ew System) 
o., Ltd., Donin; Houce, 
62-64, Robertson Street, Glasgow. Norfolk =. Strand. W. 16, Donegal eae South, Belfast. 
LEEDS & NEWCASTLE DISTRICT: t IRMINGHAM & DISTRICT : LIVERPOOL & DISTRICT : 
Leeds Pavers Tele, ee toe ‘eat utd, The ree reel iad oe gana System) Lancashire and by meagre Private Telephone 
Central ans eee ae ger St., 174, Corporation St; Bieuslagham: 2; Cycom 9h. Khan Se Micibhoene: 






































M°KENZIE & HOLLAND LY? 


Telephone No: 6700 VICTORIA. 





Telegrams: MACKSIG, SOWEST, LONDON. 


ee, 


LATTICE STEEL MASTS. 
LEVEL CROSSING GATES. 
AUTOMATIC TRAIN CONTROL. 


BLOCK INTERLOCKING 
INSTRUMENTS. 


RAILWAY SIGNALLING 
APPLIANCES 


OF 


EVERY DESCRIPTION. 


Pa |B is 
\ JON AA Jad nme o rue 
DIK 











53, VICTORIA STREET. WESTMINSTER, LONDON, S.W.1. WORKS: WORCESTER. 
B 
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LONDON: 64, Victoria Street, S.W. I. 
New Market Street. 


NEW YORK: 54, Dey Street. 


a 





* Why scrap so many fine tools in 
the hardeni:.g shop ? 


The present shortage of high- 
speed steel and scarcity of skilled 
mechanics makes it essential that 
the percentage of defective work is 
reduced to a minimum. 


Correctly designed furnac s play 
an important part in the achieve- 
ment of this result. 


The Rotoflam Gas and Air Blast 
furnace will heat the most delicate 
tool without fear of burning. 


The furnace consists of a cylindrical 
heating chamber with the flame 
rotating round the walls, producing 
an evenly heated working space 
without flame contact. 


The consumption of gas is auto- 
matically governed by the amount 
of air used to procure the desired 
heat. 


THE ROTOFLAM FURNACE WILL HEAT THE MOST 
DELICATE TOOL WITHOUT FEAR OF BURNING. 


Exhaust gas is expelled tbrough 
furnace mouth, preventing any free 
air from entering and causing oxi- 
disation of steel. 


Provision is made to force ex- 
haust gases upwards away from the 
operator. 


Rotoflam furnaces are made in 
two sizes : 
No. 6420 has a chamber Ift. 4in. 


diam. x 1ft. 3in. high, with door 
opening Qin. wide x 5in. high. 


No. 6422 has a chamber 1ft. Qin. 
diam. x lft. 74in. high, with door 
opening 14in. wide x Qin. high. 


Hardening is a big subject even 
in a small establishment. We want 
to help all who can make use of 
our services. Our heat treatment 
specialist is always available at short 
notice and will make an honest effort 
to assist, whether equipment is pur- 
chased from us or not. ; 


ALFRED HERBERT LTD. COVENTRY. 


YOKOHAMA: 14, Yamashita-cho. 


GLASGOW: 348, Argyle Street. MANCHESTER : 30, Cross Street. 
SHEFFIELD: Queen Street Chambers, Queen Street, 
CALCUTTA: 18, British - 


TOKIO: 13, Yamashite-cho, Kyobashiku. 
AGENTS FOR FRANCE:: Société Anonyme Alfred Herbert, 47, Boulevard de Magenta, Paris. 
AGENTS FOR ITALY: Societa Asonima Italiane Alfred Herbert, 42, Via Cajezzo, Milan. ‘ 


LEEDS: Atlas Chambers, King Street. 
MINGHAM: Exchange Buildings, New Street. BRISTOL: 1, St. Stephen’s Chambers, Baldwin Street. 
‘OSAKA: 98, Sonesaki Kami. 

















NEWCASTLE : 
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The PERFECT : 
DOUBLE HELICAL GEAR 


Fundamental Features 


Nos. 2 &.3. 


The Cutting Tools must be of such 
simple construction that they can be 
accurately made with a high degree 

. , 4 4 7 of precision’ and sharpened without 
, on Fae | change of shape. 

Distortion of the cutting tool due to 
the process of hardening must be 
capable of easy rectification. 

















; 


Diagram showing the automatic method of accurately generating the 
D-B-S Double Helical Gear by the prtent Sunderland Process based on the 
fundamental principle of a straight sided rack, producing teeth mathematically 
exact and of true involute shape. The rack cutter and blank move in unison 
together, corresponding with the action of 4 rack engaging with a» gear wheel. 


Tne Sunderland Patent Cutter has straight-sided teeth, and can therefore 
be ground all over after hardening. Any distortion which may take place during 
tbe process of hardening is easily rectified;vand the result is a dead hard cutter 
with final. contour mathematically and theoretically correct. D.B.S. Double 
Helical Gears are the only gears cut by the Sunderland Process—we have 
acquired the patent rights—and our gears are unique in that they possess all the 
features which make for perfection. 

Why not write for our Catalogue ? 
Post free, from Dept. “ C.” 


DAVID BROWN & SONS (HUDD.) LTD. 
PARK WORKS, LOCKWOOD, HUDDERSFIELD. 


The Second of « series of 
six advertisements. —- 
Look out for remainder 
of serics. 





















































The Casehardening Compound for Best Results. 
The teeth of gear wheels are subjected to heavy intermittént k ads and frequen: shocks, demanding a usiformly hard surface 
of very high quality—it is essential, therefore, that a highly efficient casehardening medium should be used for this class of 
werk. D B.S. Carburiser was produced by us to meet this demand, and it is used in our W orks with highly satisfactory 
results. Our 20 y ars’ experi nce as gear specialists have prov d its usequalle efiiciency and economy. _D.B.S: Car- 
buriser will he'p you 10 produce more successful caschardening.. We su2gest you write f r our booklet to Dept. “ C. 


DAVID BROWN & SONS (Hudd.) Ld., Park Works, Lockwood, Huddersfield . OBS, 
" Q- 9g a 0 FOR ; 
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WOODWORKING MACHINES SPECIALLY SUITABLE 
oo ay FOR 
RaiLway CARRIAGE ann WAGON 


CONSTRUCTION. 





























No. 2. 


HorizZONTAL Loc Bano MIL 


WITH WELDLESS STEEL RIM SAW PULLEYS. 
Type N2 (Belt Driven). 

















/MITED 


obires O10 5 50x 





ROCHDALE, ENG. 


London Office: 79, Queen Victoria Street, E.C. 4. 
Paris Agency: Messrs. J. B. Corrie & Co., 56, Rue du Faubr, St. Honore. 
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KERR STUARTS 


Locomotives, Steam Saloons, Wagons, Crossings, & Railway Requisites 


5, BROAD STREET PLACE, LONDON, E.C.2. CALIFORNIA WORKS, STOKE-ON-TRENT. 


All Communications#to Lendon, 
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: : 
ACCUMULATORS Extruding 
Presses. 
PRESSES INTENSIFIERS 
vinietemetidie: 
ee ocho velte PUMPS 
fib React ELECTRIC, STEAM 
Rubber, Scrap and BELT DRIVEN. 
Metal,.. Bowls, 
Margarine, Oleo, 
Tallow,- Meat, 
Tinctu Fes, Hides, 
&c. 
— 


HYDRAULIC 
LEATHERS | 


LIFTS 


Wellington St., 


Special . Facili- 
ties for, Grind- 
ing Bowls or’ 


Shafts: up to Salford, 

Slin. diameter a 
and 18ft. long. Manchester. 
Telephone No, 431 City 

Private Branch 

Exchange. 

TA PaP AOTC Se BREF Te Nal 5th ‘Edition ABC and 

ESTABLISHED ; Al Codes used. 
legraphic Address— 
1850. ‘tin 7 rte iandiiaadon 


‘ HYDRAULIC FORGING PRESS (. MAB Ld 


JOHN SHAW 2 SONS 


oo _(SALFORD) LIMITED_ 
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Are You Considering? 


the question of putting in new and more 
up-to-date plant? Many of your competitors 
have decided to do so—but you may go “one 
better” than some of them by insisting on 


‘SKEFPKODSKF 
BALL BEARINGS 


This will ensure unhindered running, and 
bigger output at less cost of fuel and wear 





and tear. 


THE SKEFKO BALL BEARING CO., Litd., 


Head Office - . : -' Laton, England. 
London Office . . . . 28, Victoria Street, Westminster, S.W. 1. 
Glasgow Office : . . . - - 45, Bothwell Street. 
Parent Factory - A.B. Svenska Kullagerfabriken, Gothenburg, Sweden. 























ARE YOU MAKING 


MANGANESE BRONZE CASTINGS? 


YOU ARE POSSIBLY ONE OF MANY MANGANESE BRONZE FOUNDERS STILL ADDING 
F YOUR MANGANESE BY MEANS OF FERRO-MANGANESE. THERE IS A BETTER WAY— 
A MORE SCIENTIFIC WAY. THESE NOTES SHOULD HELP YOU TO FIND IT. 


Ferro-Manganese will only melt at a temperature considerably above the melting point 


THE of cast iron, and in order to alloy same in the manufacture of Manganese Bronze a very 

high furnace temperature is necessary. Thus it invariably happens that the metal is 

FERRO -Vj ANG ANESE considerably overheated, with the result that great harm is done to the Manganese 
Bronze, and little if any benefit is derived from the addition of the Manganese. 





Moreover, Ferro-Manganese contains large amounts of objectionable impurities which 
cannot be removed during its manufacture, and are therefore carried into the 


Manganese Bronze. 


OR RISKY WAY. 

















THE !S TO USE MANGANESE COPPER instead of Ferro-Manganese, owing to 
the many advantages it possesses which make for uniformly good results in Man- 
M ANGANESE CopPER ganese Bronze Manufacture. MANGANESE COPPER Melts at a lower temper- 
ature than copper, and oyerheating during alloying is impossible. Furthermore, in 
the preparation of ‘‘ Stella’? Brand Manganese Copper all impurities are removed, 
OR SCIENTIFIC WAY. and absolute uniformity and purity is guaranteed. 


Use only 
STELLA BRAND 


MANGANESE GOPPER 


In modern scientifically controlled methods it is essential that 
Manganese be introduced into Manganese Bronze in definite percen- 
tages—free from objectionable impurities and in such a form that it 
can be conveniently and economically added to the required mixture 

The Laboratory Product 


STELLA BRAND MANGANESE COPPER 
DOES THIS. eee rien" petals of Highest Quality. 





Telegrams: 


UNITED BRASSFOUNDERS & ENGINEERS, L" ta yaueerey 2&2 se: 


[EMPRESS FOUNDRY, CORNBROOK. 3 Lines). 
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WERF GUSTO 


Firma A. F. SMULDERS, SCHIEDAM (Holland). — + asiipens, Stnimbau.” 


ENGINEERS & SHIPBUILDERS. 
Sole Agent United Kingdom: ANDERSON: RODGER, 38, Victoria Street, Westminster, LONDON, S.W. 
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TWIN SCREW BUCKET DREDGER ‘“ NORMANDIE.” 


























400-ton SELF-PROPELLING FLOATING CRANE ‘‘ANTEO.” 
Supplied to the Italian Government for Salving Submerged Submarines or other craft. 











Dredging Plant of all types up to the largest | Passenger and Cargo Vessels up to 10,000 tons, 
capacities. Tugs, Yachts and Launches. 
Excavators for Railway Cuttings, Canals, Marine Engines and Boilers. | 
; Trenches, &c. ; Floating Dry Docks, Pontoons, &c. 
Coaling Vessels and Coaling Elevators for Diesel Engines of all outputs--Stationary and 
Bunkering Steamers Mechanically at | Marine. 
age 0 toe 1000 tons per hour, and more = Raiters of all kinds, Land and Marine; Bridge, 
q 7 . ° Roof and Constructional Steel Work -of ! 
Transporters for economical Coal Handling. | every description, by our own Boiler 
Floating Cranes of ot jap up to 400 tons and Girder Works--A. F. Smulders, Grace 
and more if required. Berleur, near Liege, Belgium. 
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J OHN LYSAGHT. Liniited. 
Bristol, Newport (Mon), London. 


Ese 


i 
OY 
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Engineering Workshop, iivviL. ivug, ovil. span, designed and constructed by John Lysaght. Limited. 
* coe Offices— “ST. VINCENT’S IRONWORKS, BRISTOL. 


London Dffice—_36 GRACECHURCH ST., E.C 














BIRKENHEAD. 


CAMMELL LAIRD ano CO., LTD., 





MARINE AND LAND OIL ENGINES 


(CAMELLAIRD-FULLAGAR SYSTEM) 








ADVANTAGES CLAIMED 
50 PER CENT. 


MORE POWER IN SAME SPACE OVER OTHER ENGINES 
LOW REVOLUTIONS AND HIGH PROPELLER EFFICIENCY 


EVEN TURNING MOMENT AND PERFECT BALANCE. 

NO DIRECT STRESSES ON FRAMING, AS PISTON LOADS ARE BALANCED 

LOADS ON ALL PINS REVERSIBLE, ENSURING EFFICIENT LUBRICATION 
ONLY ONE WORKING VALVE PER CYLINDER—NO VIBRATION 


SIMPLE - SILENT 


- RELIABLE. 
SUITABLE FOR ALL CLASSES OF MERCHANT VESSELS 








LONDON 


LICENCES GRANTED TO MANUFACTURE 





3, CENTRAL BUILDINGS, WESTMINSTER, S.W. 1 





C 
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=| | al | Main Steam Pipe 
Installations 


with suitable joints. 


—_ Steel Pipes for Gas, Water Air Sewage, Oil ete. 


Siemens-Martin Steel Plates. Tubular Steel Tramway, Telegraph & Electric Light Poles. Steel Castings. 
ASHFORD'S PATENT TUBE WELL STRAINERS. 


STEWARTS »0 LLOYDS, Lro. 


L = 41 Oswald Street, GIASGOW. Broad Street Chambers, BIRMINGHAM. Winchester House, Old Broad Street. LONDON. 


zz 


ant 








a 
tly 
































Telegrams—Flather, Sheflield. ESTABLISHED 100 YEARS AGO. Telephones—39 & 152 Attercliffe. 


SPECIALISTS ~ HIGH GRADE STEELS 


FOR 


AUTOMOBILE & AIRCRAFT CONSTRUCTION. 
WIRE DRAWERS’ PLATES & TOOLS. 
BRIGHT DRAWN STEEL BARS. 

F meses) OF ALL KINDS, etc. 


‘NYKROM’ ‘UBAS’ ‘KROMBUS’ 


(Nickel Chrome) (Case — (Chrome) Bll? 


W. TT. F LATHER, TP: Standard Steel Works, SHEF FIELD. 
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TRIALS OF A 
TRANSPORT MANAGER. 


FOREMAN : 
BB i hs 4 lorry can’t go out, 
sir; broke her back axle 
coming over that bit of bad going 
on the North Road. Those 
‘just-as-gcod’ solid tyres are as 
hard as iron, and serve her 
somethin’ shockin’. 








Bs EO! 
ae 4 SSIS WF eg 
aa \ “Cea Ser 





DUNLOP RUBBER CO., LTD., 


Founders of the Pneumatic Tyre stn 
Para Millis, Aston Cross, BIRMINGHAM. 


DUNLOP SOLID RUBBER TYRE FITTING 
DEPOTS: Belfast, Birm'n — oe — Pye 3% 
= blin, Glasgow, Longs. Li an- 

hester, Newcastle-on-Tyne, 


Dunlop solid rubber ty obta‘nable from all leading 
asa an ers. 





The only ones we can fut to 
take its place are 1, 9 or 7. 
They’re all right. They're on 
DUNLOPS.” 





Are you employing a disabled man ? 
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‘DUPLEX 


B=8=5=8= 


s BOILER FEED 
# REGULATORS 













CONTRACTORS 
TO THB 


BRITISH ADMIRALTY 


* Manufacturers of 


HIGH CLASS 







te PPS Tee eissegias SE OR SLE REG 


















“MUMFORD, COLCHESTER.” 






Tdephenat 
Ne, 129 NATIONAL. 


London Offiee: 
(52, QUEEN VICTORIA STREET. £E,c.4. 



















a | 


§ DISTILLER 
biel hdedecaoso 





SBSRSBGRSEEREBEBED 


MOTORS 


for Pinnaces. 










| mcs 
HORIZONTAL WAR OFFICE - INDIA OFFICE 
& VERTICAL ie oe ii PARAFFIN g 


5 


PUMPS | MARI N E. i Launches, etc. bi 
with Improved “Iceberg” 3 im PATENT UI 
adjustable Valve Gear. mt ENGIN ES His S I M PL E xX . i 

ie. « o ‘MUMFORD | DREADNOUGHT &@ 
DONKEY * } WATER. TUBE ' STEAM PUMPS ik 
¥ ill ihl 

PUMPS : 3 Seat Jnana MAIN FEED i 

FAVOURITE” TYPE | HIGH SPEED VESSELS é: FIRE & BILGE 
Single & Double Acting. a  _‘ PINNACES, LAUNCHES, ste : AIR : 
PATENT AUTOMATIC E H fi : tg hd us : " i 






































eee POSITIVE— 
Eee DEPENDABLE 
rare This sturdy grip is but one of the 
ye) many reasons why Jacobs Chucks 


find favor in the modern shops 
of the world. 


















—— \ 


It's so easy to quickly clamp a 
drill, tap or other tool in these 
solid jaws. 


ex == 





Grasp the key in either hand— 
insert in the nearest hole in the 
sleeve — a “mere twist of the 


Sas as , wrist—it's done. 























Just one of the many Points 


of Superiority of Jacobs Chucks 







LSS 





Not an Experiment— 
but'a Success. 
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WORTHINGTON-SIMPSON LID. 


BRITISsSsEt 


VERTICAL SIMPLEX 
FEED PUMP 


WITH THE 


SINGLE STEAM VALVE 


SPECIALLY DESIGNED FOR 


MARINE SERVICE. 


PROMPT DELIVERIES. 














Full particulars on application to— 


Queen’s House, Kingsway, LONDON, W.C.2. 


WORKS: NEWARK-ON-TRENT, NOTTS, England. m 
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EAN, SMITH & GRACE «s0=, L* 


LATHE MANUFACTURERS. KEIGHLEY, 


Ss 8s 8 


LATHE DESICN. 


FUNDAMENTAL. PRINCIPLES :— 
STRENGTH, RIGIDITY, POWER 
ACCURACY, SIMPLICITY, 
DURABILITY. 


8S 8 8 


A few of the practical examples 
ot these principles embodied in the 
D. S. & G. design are :— 

Unbreakable steel gears in feed-bo 

and carriage. 

Double bearing apron. 


Improved clutch reverse to feed 
motion and screw-cutting. 


Ample belt power. 

Wide shears of bed. 

Massive construction throughout. 
RESULTING IN 


Handiness in use, with reliability 
under lteng and strenuous service. 


ers pi as oi aa 2 











a 

















Weite for Particulars, 
64in. CENTRE HIGH-SPEED GAP LATHE 2A. With 2§in. diam. hole through spindle Kets 
SS SS SSS 2525 => SSS SSS SSS 













THOS. BROADBENT & SONS, Lr. 


CENTRAL IRON WORKS, cera Al allt 


ELECTRIC } 
| CAPSTANS | 


Telegrams: Broadbent, Huddersfield. 
Telephone: 1581¢(4 lines). 








FOR 


HAULAGE 
PURPOSES 


ON 


SIDINGS 


AND 











LONDON OFFICE = 
SUFFOLK HOUSE, 
CAPSTANS AND FAIRLEADS ON A BRITISH RAILWAY SYSTEM. LAURENCE POUNTNEY HILL, E.C. 
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FEED WATER 


HEATERS 


(ROW'S PATENT), 


Class A. 
Fer 
SOFT 
WATERS. 





For economising Exhaust Steam and 
imparting a high temperature to Boiler 
Feed and SAVING from 18 to 20% 
of Fuel. 

Saves the Boiler from strains and eases 
the firing. 

Made in any size from 10 1.H.P, 
upwards. 

When enquiring please state weight of 
water to be heated, size of exhaust, I.H.P. 
of Engines, and the quality of the Feed 
Water. 





7 Class B. 
For HARD & IMPURE WATERS., 


INTER-HEATERS 


To go between low-pressure cylinder and 
condenser, 


RE-HEATERS 


For fixing between high and low-pressure 
cylinders, 


ROYLES Laure 


Engineers and Specialists, 
IRLAM, MANCHESTER, _ 
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\ On Any Road-_\N 
In Any Weather 


When the full story of the War is told, and credit 
meted out where it is due, ““CLINCHER” 
Tyres will receive their full meed of praise. 
Their reliability, under most adverse conditions, earned 


\\ 
\ 
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Se oe os 

S the appreciation of Authorities, Officers and Men. 
= When roads and weather combined to do their 
=e worst Clinchers did their best — and won. Fit 


uf 


Clincher Tyres on your commercial vehicles, and 
reap a harvest of long mileage, reduced vibration, petrol 
economy and efficient service. 


ee 
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Edinbugh, London and Branches, tes oe 





pong = > NORTH BRITISH RUBBER CO., LTD. 
°. 
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E. BROOK, Empress Works, Huddersfield 


LIMITED. Wires—‘“‘ Phase.” 


Telephone—1629 & 1630. 


LONDON —11, Queen Victoria Street. Wires—Phasebroo, Phone, London. 
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J PATENT 
WELLS vise un FILTERS POWER 
ly SOckYANDG EMER GEE ee eee | | RAOeEBOrOn 
ELE 
aid cok ocean ee APPLIANCES. 
Over 22,000 Sold Large Stocks Ready for 


» Money Savers te any Users of Machinery. 


Pay first cost in a short time, as Dirtied Oil, which has hitherto 
been thrown away, can be filtered and used again and again. 


Write for List of Testimonials and sazaples of work done by the Filter. 


No, 1. For users having only a small quantity £ s. 
of oil to treat (no syphon), 17in. x 9in. 1 13 6 


No. 2. Two top chambers hold about 3 sil 















































Immediate Delivery. 

















lons oil, 22in. x 10in. wes . £460:0 
No. 3. Two top chambers hold about 6 eal 

lons oil, 27in. x 12in. be . Sire 
No. 4. Two top chambers hold ‘sini 12 gal 

lons oil, 36in. x 16in. : . S100 
No. 5. Two top chambers hold pwn 24 fa 

lons oil, 43in. x 23in. sé . Soe 
No. 6, Settling chambers hold ‘sie 50 an 

ee a age! he 19 100 

Larger Sizes made to order. 


PRICES SUBJECT TO CURRENT RATE OF ADVANCE. 








A.C. WELLS & CO., Mst"pancras,” LONDON, Nw. 1. BRACKETS, sccENTRS, 


BEARINGS, cast iron. adjustable, 
,, brass lined. | HANGERS. 
» ball socket. | PULLEYS, cast iron. 
» Self oiling. yy Wrought iron 
.  SOlidgrease | SHAFTING. 

COLLARS. SLINGS, 

COUPLINGS. STANDS, etc., etc. 

COUNTERSHAFTS. 


JARDINE, 


Deering Street, NOTTINGHAM. 




















RUG RVEE 8 es 




















oe Telegrams: “‘ JaRpine, NoTrixenam.” 
ga i Telephone: Nos. 3295 and 3296. K4s2 





























TRUBRITE 


WIRE BRIGHT 2 
COLD ROLLED sm T F F z DRAWN 3 AYTONSONG (3 
STRIPS. BARS ee 


60, QUEEN 


i Manufactured only by GAS, LEEDS VICTORIAS?) | 


ARTHUR LEE & SONS, LIMITED, 


ys _SHEFFIELD. 
































SET OF LARGE STEEL WHEELS 


{3ft. diameter, 18 tons each, and Pinions. 
Jackson’s Wheels and Roll Pinions. 


Machine Moulded or Machine 
Cut of our Siemens Acid 
Steel or Cast Iron. 


Spur Wheels cut up LARGE StocK Bu 
to 30ft. diameter. | FOR IMMEDIATE DELIVERY: 


Roll Pinions cut up 











CA) md 9 i 














to Sft. diameter. rT] SPLIT GRIP v5 
Straight or Double 
Helical Teeth. COLLAR (Fifin) 
Gears cut for the “peur PULLEY. 
Trade. Ih HALVES. 
Steel Castings of NO Set Serew te 
all descriptions up Caney Reeiieate, 
to 25 tons. : Oris “a 
Ramsbottom iy Remeved without 
Piston Rings. ? a 











P. R. JACKSON & CO., LTD. sal Salford Rolling Mills, Manchester iin. V 
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, tested all 2. a . 
Electric Drilling Machines, 


you will never want to place your contracts elsewhere than with :— 


Sole representative H. SLOOG 51, Anson Road 
London N. W. 2 


Tele. : Willesden 1752 


Whose Electri = Toots tn e been classed first 
ny onan hag rol proowetace 
French Adm rally i n 1914, before the War 
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ELECTRIC HOISTS 











HUGH WOOD & CO., Lid., 


DEPT. ER. 65, FENCHURCH ST., LONDON, E.C. 3. 


Phone : Telegrams: 


Avenue 1545. Huwod Fen London. 
AND AT . 


NEWCASTLE-ON-TYNE, MANCHESTER, CARDIFF & LEEDS. 
D 





THE ENGINEER Dec. 27, 1914 











—— 
——es, 














pearinc ELOY T metas 


INGOT ANTI-FRICTION (WHITE) METAL FOR EVERY PURPOSE. 














SPECIAL NUMBER ELEVEN ALLOY—THE_WORLD'S BEST. 





HOYT’S NUMBER ELEVEN ALLOY. 


SPECIMEN TWISTED ANB HAMMERED COLD, SHOWING TOUGHNESS. 
COMPRESSION REQUIRED TO CRACK TEST SAMPLES: 2055 TONS SQ. IN. 


ABSOLUTELY THE HIGHEST QUALITY WHITE METAL MADE—OUTLASTS ALL OTHERS. 





SUPREME TESTIMONY. 


NUMBER ELEVEN ALLOY 


IS IN LARGER USE FOR THE BEARINGS OF AVIATION ENGINES 
THAN ALL OTHER WHITE METALS COMBINED. 














ve HOYT CASTINGS a: se.ow. 


IN PLACE OF BRONZE, GUNMETAL, EIC. 


DIE-CAST TRUE TO ‘001 IN. 
WHITE METAL pal 
BEARINGS nee 
THE FINISH. 
WORLD'S as 
BEST. NO MACHINING. 


CORED STICKS 


28 STOCK SIZES: 
IN 








OTHERS 
WHITE METAL. TO ORDER. 
THE HOYT METAL CO., LTD. 

WORKS; MILLWALL, E. 189, HAMMERSMITH ROAD, LONDON, W. 6. 


TELEGRAMS: PROFANITY, PHONE, LONDON. TELEPHONE: HAMMERSMITH 1702, 
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The purposes for which these Engines possess unlimited application include motive power supply for 
Engineering Works, Factories, Mills, Mines, Quarries, Stone & Cement Works, Sawmills, Electric 
Light & Power, Air Compressing, Ventilating & Blowing Plants, Water Supply, Drainage, Irrigation & 
Sewage Works, Driving Agricultural & Estate Machinery. Also for Ship Propulsion & Marine Work. 


99, Clive Street, Also at London Depot: Also at Ballard Road, 


CALGUTTA, LAHORE and 79, FARRINGDON RD., SASKATOON, BOMBAY. 
India. MADRAS, India. E.C.4 Sask, —— India. 
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( IVE PROMPT DELIVERY OF ALL QUA 


PECIAL ALLOY: STEE 




















Teor Deny us Po se Peay K Dearn & C2 L? ; 


MANCHESTER S._E. gz 
THE ail 


— Prarns Cameron Type Pump _ 


a" “ DyMpP 
Pe 
ae ately 


Vertical! Treble Ram. ‘ Double Ram 









Power Pump | 












Londen: 40, Queen Victoria St.,E£.C. Glasgow P. & W. Maclellan, Ltd., 129, Trongate. © Neweastle-on-Tyne’ E. Cleaton Rees_& Co., 1, Eldon Sq 


CATALOGUES SHOWING VARIOUS CLASSES OF PUMPS MANWFACTURED SY US CAN BE MAD ON APPLICATION, 
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NoOT Ss 


BILLETS, BLOOMS. 


SLABS: & ROUNDS 


SPECIAL STEEL 


i\ iw 
ROLLED STEEL SECTIONS IN ALL SIZES 














net 


BROTHERS 

















Centrifugal. Pumps 


All Conditions and Requirements. 


Large Stock of 
Small Pumps 
in Lenden. 


Reliable. 





Simple. 
Efficient. 








“ZO, Norfolk Street, Strand, London I: 


bs. canned WINTERTHUR, SWITZERLANI “ 
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Sir 0.6. Armstron Chitworth % Cls* 


DROP STAMP DEPARTMENT 
"Y ° ELSWICK ~ WORKS. ° Xj 


ee 

























































DROP STAMPINGS 
FOR 


TURBINE BUCKETS. 
WHEELS. 


STAMPS ; 
UP TO 
10 TONS FALLING WEIGHT. 
aon _STAMPINGS 

MARINE ENGINES. Pomme ns Te fe Bo UP TO 
: | | 36 INCHES DIAMETER 


TO ANY TEST 
UP TO 100 TONS PER oO. 
































SHIPBUILDERS. 










LOCOMOTIVES. 
MOTOR CARS. 
S) 






















© © 






All communications to “DROP STAMPING DEPARTMENT ” 
ELS WICK WORKS REWCASTLE- ON- TYNE 
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~ MOND FWICKENHAM TUNNEL eyes ; : ae ea 
METROPOLITAN WATER BOARD oe ’ be: 5 mp CRUSHER. ‘ Oe, ptinags C.1.TANKS. 
ad ‘ aul , ESTEE. RANGER ES awe oe TS . 


HEAD, WRIGHTSON & Co,L™ stockton-on-rees 
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Dynamos for Coupling to 
Diesel, Gas or other types 
of Impulse Engines. . ~ 


1. The current collecting gear is unusally robust. 
The brush boxes are solid castings. Sheet 
metal stampings or other rivetted devices are 
not employed. 

2. A\ll field connections and auxiliary collecting 
gear have sound electrical joints made 
mechanically and not sweated up. 

3. The bearings are massive, well protected 
from dust and suitable for long runs with- 
out attention. 

4. Mica or mica combination insulation is 
used throughout, and where the atmosphere 
is gas-laden, all creeping surfaces are 

zo Qi specially treated to avoid corrosion. 

5. The windings are rendered impervious to 
damp or acid atmospheres by special im- 
pregnation and external finish. 


ni 











TO QUOTE 








PHENIX DYNAMO MFG. CO. LTD. BRADFORD 





WO R Kl N G ¥ ~~ a Snes eeibe. rv , 


DICK, KERR PHCENIX | SIEMENS 
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Fig. 6a D— 


ih. 


Mechanical Cut-off. 


Highest Economy yet pre D a 9 0, <a aE ee OE 
attained. — cemsinsinam’*? «glia, © cee 
Uses Less Steam than‘ 

a Duplex Pump. 





Fig. 6a D.—HYDRAULIC PRESSURE PUMP. For Pressures from 1500-4000 lbs, per sq. in. 
For operating Hydraulic Presses and Machinery. As a Portable Test Pump driven by compressed air 
it is used for Testing Piping Installations during the construction of Battleships. 
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Fig. 15 D.—*‘ DAVIDSON” PATENT INDEPENDENT AIR PUMP 


Manufactured by 














At the ALBION WORKS, SALFORD. MANCHESTER. 





Fig. 50 D. AND JET CONDENSER. 
‘« DAVIDSON ” . ; 
ECONOMICAL Fer Stationary Engines, Lake, River, and Canal Stoamships,{&e. Fig. 50T D.—SEL.F BAILEY'S “‘ DAVIDSON 
BOILER FEED RAISES WATER FOR CONDENSING AND BOILER-FEED PUMPS, 
PUMP. t: GIVES A VACUUM OF 27 INCHES. :: With AUTOMATIC CONTROL. 


SIR W. H. BAILEY & CO., LTD., 


Uses Less Steam than 
a Fly-wheel Pump. 


Smoothest in Werk- 
ing. 


Great Range of Speed 





C2210 
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OVER 150,000 HORSE-POWER SOLD. 


PETTER 


PATENT 


OIL ENGINE 


STATIONARY, PORTABLE ann MARINE TYPES. 
2} to 300 B.H.P. 
















SIMPLE, SAFE, ECONOMICAL. 





Point No. 6. THE BEST MARINE OIL ENGINE 
TWO-STROKE v. FOUR-ST7O¥E CYCLE. AND ALL BRITISH. 


ONE, TWO AND FOUR CYLINDERS. 





All Petter engines are of the two-stroke cycle 
type, and the thing that surprises our Customers 
more than anything else is their great simplicity 
and easy handling in comparison with other types. 
As progress continues we feel more justified in 
adopting as our Standard the two-stroke cycle 
engine. 

1. BECAUSE of the immense saving in the 
number of valves and their operating mechanisms. 
We eliminate entirely the troubles and conse- 
quences of cracked seats, leaky and incorrect 
adjustment of valves, common with the four-stroke 
cycle. 

2. BECAUSE we obtain a more even turning 
moment. 

3. BECAUSE of the great reduction possible 
in the size and weight of flywheel. 

4. BECAUSE of the greater facility in reversing. 

5. BECAUSE of the smaller floor space occu- 
pied by the engine. 

6. BECAUSE of the impossibility of any gases 
escaping into the engine room. 

In fact, because it is a simpler, cleaner, and better 
running engine. 76 B.H.P. Twin-Cylinder Direct-Reversing Marine Engine. 


CAN _ BE STARTED WITHIN TWO MINUTES FROM COLD. 
NO WATER INJECTION. 


WRITE FOR CATALOGUE TO 


PETTERS LIMITED, YEOVIL, ENGLANp. 


ON ADMIRALTY AND WAR OFFICE LISTS. 
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WOODSIDE ENGINEERING CO. L® 


POSSILPARK, GLASGOW. 




















BRIGHT BOLTS a1 NUTS 
SET PINS 
= STUDS = 
REPETITION WORK 


HIGHEST ACCURACY GUARANTEED. 











Capacity 400,000 Pieces Per Week. 
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Air Compressors 


Single and Two-Stage. 








Simple 
in The 
Design. ‘Sentinel’’ Works 
is 
Economical the Largest 
- Air Compressor 
Operation. 
Factory 
Durable ie 
with Europe. 
No Repairs. 





pee pire 


Steam Driven Machine of 6600 Cubic Feet Capacity. 


Sizes from 100 to 10,000 Cubic Feet always in; Stock and Progress. 


Lowest First 








Cost. 
No Attendance 
Necessary. 
Lowest Running 
Cost. 
Small 
Foundations. 


Longest Efficient 
Life. 





A 


wags axe aes. 
Waggaaet ae! 
Sh rr 


Motor-driven Machine 2750 Cubic Feet Capacity. 


Alley & MacLellan, Limited, | 
Sentinel Works, Glasgow. 


Telegrams—aAlley, Glasgow. G@272 
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SOCIETA ANONIMA ITALIANA 


GIO. ANSALDO & C., GENOA. 


Registered Office, ROME. sdaaierdine and Industrial Office, GENOA. 





SHARE CAPITAL, 500 MILLIONS LIRE, FULLY PAID. 





The Gio. Ansaldo & C. Works, founded by the Prime Minister Cavour in 
1853, under the direction of the distinguished engineer Giovanni Ansaldo, had, especially 
under the subsequent Management and Direction of the Bombrini Brothers, a prosperous career, 
during which the manufacture was extended from early Locomotives to Marine Engines and to 


Shipbuilding and other Naval Work. 


The greatest impulse, however, was given by the late Comm. Ferdinando Maria Perrone 
in 1904, when the Firm was transformed into the present Limited Society to attain wider 
scope, which has now been fully realised by his Sons. 


The original Works of Sampierdarena and the Shipyard of Sestri Ponente have 
recently been greatly enlarged and augmented by other Establishments and Associated Con- 
cerns, devoted not only to Mercantile and Naval Shipbuilding in all its branches, but also to 
armour plate, guns and war material of all kinds. ! 


The Society has at present at work, in its own 27 Establishments and other Associated 
Concerns, as hereunder enumerated, over 50,000 hands, men and women; and is building :— 





1st.—Warships and mercantile vessels of all kinds and sizes, 


from big Super-dreadnoughts and ocean liners to | 


destroyers, torpedo boats, submarines, cargo steamers, 
tug-boats, motor boats, &c. 


2nd.—Marine steam-propelling engines, both reciprocating 


and turbine engines, with and without gearing, a 
Diesel Marine Motors. 


3rd.—Steam boilers, both water-tube and cylindrical, of all 
types and sizes. 


4th.—Locomotives and tenders complete, and machine tools. 
5th.—Armour plates, guns, armoured turrets complete, am- 
munition complete, metallic cartridges and casings. 


6th.—Auxiliaries for propelling machinery, and all kinds of 
auxiliary machinery for ships, such as steering gears, cap- 
stans, winches, distilling condensers and screw propellers. 


7th.—Dynamos and all electric appliances, auxiliary electric 
machinery both for ship and land service, electric gear 
for turrets and guns, elevators, steering gears, electric 
capstans and winches, cranes and electric propelling 


machinery. 
8th.—Aeroplanes and ther motors. 


9th.—Steel, cast iron and bronze castings of all varieties 
and sizes. 


10th.—Steel forgings of all kinds and sizes, special steels 
and files. 


1 1th.—Boiler steel tubes ; steel, iron, copper and brass pipes. 


12th.—Furniture of all descriptions, both wood and metallic, 
for warships, liners and mercantile vessels. 





SN Steerer 


IS SIMRAN REN 


ee 


LIST OF ESTABLISHMENTS. 


1 Marine Engine Works... .. SAMPIERDARENA 16 Aeronautic Yard N. 3 ... .. TURIN, Corso 
2 Locomotive Works ... SAMPIERDARENA 17 Tube and Pipe Works ... .. FEGINO(VAL POLCEVERA) 4 
3 Gun Factory _... ... SAMPIERDARENA 18 Brass Cartridges Works . FEGINO(VAL POLCEVERA) ie 
4 Ammunition Works (Flumara) ... SAMPIERDARENA 19 Shipyard ... .. SESTRI PONENTE fy 
5 Aeroplane Motor Works sea 20 Wooden Ship Shipyard and Boat i 
Martino) .. SAMPIERDARENA Yard... ; . VOLTRI if 
Steel Foundry ... ; .. CORNIGLIANO LIGURE 21 Ansaldo Ammanitions Works .. SESTRI PONENTE é 
Steel and Armour-plate Works... CORNIGLIANO LIGURE 22 Cast Iron Foundry .. PEGLI (MULTEDO) g 
Oxygen and Hydrogen Gas Factory CORNIGLIANO LIGURE 23 Fitting-out Works - MOLO GIANO in the Har- 


6 
7 
8 
9 New Gun Factory 

10 Electric Works... .. ... 
11 Bronze Foundry... 

12 

13 


... CORNIGLIANO LIGURE 
... CORNIGLIANO LIGURE 24 Fire-brick Works 


. CORNIGLIANO LIGURE 


bour of GENOA 
.. STAZZANO, SERRAVALLE 
SCRIVIA 





Delta Works — . CORNIGLIANO LIGURE 25 Lignite Mines . GROSSETO (Tuscany) 
Explosion and Internal Com- 26 Cogne Ore Mines ; + . COGNE (VAL D’AOSTA) 
bustion Motor Works . CORNIGLIANO LIGURE 27 Electro-metallurgic Works, Blast- 
14 Aeronautic Yard N.1 ... -- BORZOLI furnaces, Steel Works, Rolling 
15 Aeronautic Yard N. 2 ... .. BOLZANETO Mills ron ‘i ine Ph -. AOSTA 


ASSOCIATED CONCERNS. 





1.—Shipyard and Works Ansaldo San Giorgio ... .. er . SPEZIA 
2.—Internal-Combustion Engine Works Ansaldo San Giorgio... oe .. TURIN T : 
tal Share Capital , 
3-—Cerpelli’s Centrifugal and Tea-bine Pump Works ... SPEZIA " spare 2 
4.—Societa Nazionale di Navigazione (Italian National S.S. Company). GENOA _ Share Capital 150,000,000 Lire 
5.—Transatlantica Italiana Steamship Company ... = bea GENOA Share Capital 30,000,000 Lire 


‘. —Shipyard and Works, Savoia a a ee CORNIGLIANO LIGURE Share Capital 3,000,000 Lire 
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Reasons why you should use 


Fabroil Pinions, which lessen wear on machines and 
save the incalculable waste of time and energy 
oceasioned hy noisy vibrating machinery. 





Silent Fabroil Pinions 


are the strongest of non-metallic pinions, 

they permanently retain size and shape, 

are oil and waterproof, self-lubricating, 

silent in operation, teeth are permanently 
elastic, 





| The British Thomson-Houston Co., Ltd., 





they will not shrink or swell, 

are unaffected by heat, cold, 
dryness, 

run equally well with iron, steel, or bronze, 

give longer life to metal meshing gears, 

are running in oil at 100 deg. C., 

are giving satisfaction in heavy intermittent 


dampness or 


servic?, 
the only limit to power transmitted by Fabroil 
Pinions is space available, | 
they can be stored indefinitely without 


deterioration. 


Write for free Illustrated List ER. 2712 on Fabroil Pinions. 


Electrical Engineers and Manufacturers, 


Rugby, England. 


Head Office and Works - - 


























DENOTES 
THE GENUINE 


PACKINGS 


FOR STEAM AND HYDRAULIC WORK. 
MADE IN RINGS OR SPIRAL FORM 


REFUSE ALL 
IMITATIONS 


‘PULL PARTICULARS FROM :-— 
SOLE PATENTEES AND MANUFACTURERS. 


oJJAMES "WALKE ; KER &@ > [7 LION WORKS.GARFORD STREET. 


WEST INDIA DOCK. LONDONE 


Write for Catalogue 9. 





NEW CONVEYOR Co., L™ 


SMETHWICK, BIRMINGHAM. 
Holegeams | Aptivade, Birmingham. Telephone 0 Smethwick. Glasgow Office: 90, Mitchell Strest 


Proprietors of the MIDLAND ENGINEERING CO., Birmingham. 


MANUFACTURERS OF ALL TYPES OF 


Conveying & Elevating Plant. 


COOLING AND CONDENSING — 


Prin Co | d Wernc 
As supulied te the seinal eperations an Leading 











GRAIN PLANTS, COAL & ASH PLANTS 


Steel Structures, Bridgework a Hoppers. Chains Buckets Whee's, &c. 
Gontracters te the Government and to Principal Corporations at Home and Abroad. 





STEEL PROP STRAIGHTENER 


FOR COLLIERIES. 








Hydraulic Press with Hand Pump. 


MAKING A COMPLETE UNIT. 
FOR 





USE DOWN THE MINE. 








WILL STRAIGHTEN R.S.d. 
up to 12in. x 6in. 











LIGHT AND PORTABLE. 





Let us Quote you. 


HOLLINGS & GUEST, L” 


Thimble Mill Lane, Birmingham. 
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STEEL TA 


of Every Description 


STEEL STACKS 


TEEL is rapidly replacing all other material for 
the construction of storage tanks. Wood and 
concrete have long since proved unsatisfactory. 

Compare them with Steel—which neither bursts, 

burns, rots nor crumbles. _ It rarely needs repairs—it 

is practically unaffected by climatic conditions. For 
tanks, bridges, stacks and similar forms of construction 


Specify Steel and Build for Permanency. 


Our first steel tank was built more than 25 years ago. It is still in 
service. A quarter of a century’s experience has made possible vast im- 
provements and enabled us to meet every condition ‘in plate metal work 
in all parts of the world. We build especially : 














Pron: ap ned ane Elevated Steel Tanks—for municipal, factory and railroad 
service. 
Steel Storage Tanks—for oil, molasses, water, alcohol and 
all liquids. 
Steel Smoke Stacks—for factories, warehouses, buildings, &c. 


Steel Flues & Pipe Lines—for hydraulic, factory and municipal 
service. 
Plate Metal Work—for all classes of work. 


Immediate Deliveries. 


Special facilities for prompt and economic production make 
possible immediate deliveries and lowest prices consistent witb 
highest quality and workmanship. Please note location of our 
‘actories—in the heart of steel centre of the United States—which 
ee a ee enables quick deliveries to the Pacific and Atlantic seaboards. 





OTe ge RRS 





Plans, specifications and prices sent on request. Write also for 
Complete Illustrated Catalogue No. 58. Address Export Dept.: 


CHICAGO BRIDGE & IRON WORKS, 
Main Offices: Chicago, Illinois, U.S.A. 
Branch Offices: New York; and San Francisco, California. 
Factories : Greenville, Pa. (Pittsburgh Dist.), Chicago, Illinois; Bridgeburg, Ontario, Canada. 
Cable Address: ‘‘ Chibridge, Chicago.” Codes: Western Union, A B C, 5th Edition. 











PP Reg ens 




















et Oo ELEVATED HEMISPHERICAL + Hg 
ELEVATED STEEL RAILROAD TANK. STEEL FLUME. BOTTOM STEEL TANK. M134 3 fe oa 
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STEEL PRODUCTION 


Will win the War for the Allies and enable Great Britain 
to maintain her position in the Industrial World 


WE CAN HELP YOU 


In an Important Section of Steel Production, namely 


ROLLING MILL MACHINERY 


We Specialise in High-class Rolling Mills for Cogging, Sections 
and Plates, fitted with all Latest Improvements, ensuring 


HICH PRODUCTION WITH STOPPACES REDUCED TO ABSOLUTE MINIMUM 

















Steam Hydraulic 
Bloom and Plate 





Steel Work 
Shears. 





Machinery. 
Roller Gear. Electric Bilet and 
Bar Shears. 
Manipulators. 
Hot Saws. 


Ingot Tilters. 
Tyre Rolling Mills. 





40in. COGGING:; MILL INSTALLATION. 


HIGH-SPEED FORGING PRESSES 


WITH NEW PATENT INVERTED INTENSIFIER 
and Improved Steam Saving Devices. 











, ) REPRESENTATIVES : 
R 0 S TD Newcastle and District: 
. Telephone: 4800 — ee W. A. FARTLEY, 
((Five lines). 21, Mosley Street, 
Newcastle-on-Tyne, 


Telegrams: 


Motor, Sheffield, Birmingham and District: 
R. W. LEACH, 
Brookfield House, 
att ss ‘ 


Newport, Salop. 


G 
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GET THE PROPER SETTING OF THE STOPS 
FOR THE FIRST PIECE AND YOU'RE THROUGH. 


Think what this means in the 
elimination of all measuring by calipers 
and scale. 


On duplicate part lathe work the 
Selective Head “ Manufacturing Lathe” 
makes possible a greatly increased out- 
put. The manufacturing equipm: nt in- 
. cludes multiple stops for length and cross 
fi ' feeds, connected compound and plain 
Te ' rests with four-way and high duty tool 
blocks, pan, pump and piping. 














ec RE SA TT PN EE 


The length feed stops automatically 
trip the power feed at the «o-rect posi- 
tions for the several sho.ldsrs. The 
. hand cross feed stops locate proper tool 
a nae ae: eee positions for different diameters. Thus 


the measuring is done mechanically. An inverted squaring and necking tool in the rear holder quickly squares each 
shoulder and necks if the piece is to be subsequently ground. 


For rapidly and accurately reproducing different distances between shoulders and different diameters the Selective 
Head “Manufacturing Lathe” is in a distinct efficiency class. 


Write for the Full Story. 
THE LODGE anp SHIPLEY MACHINE TOOL CO., 


CINCINNATI, OHIO, U.S.A. 
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EUROPEAN AGENTS.—Alfred Herbert, Ltd., Coventry, England; V. Lowener, OTHER AGENTS.—Alfred Her Ltd., Calcutta; Andrews & George, Yokohama, 

Christiania, Copenhagen, Stockholm; R. 8. Stokvis & Zonen, Ltd., Rotterdam ; Japan; Bevan & Edwards gy td., Melbourne; Krajewski-Pesant Co., Havana, 

R. S. Stokvis & Fils, S.A.. Paris, Brussels. Jardine, Matheson & Co., Ltd., Shanghai, Hongkong, Hankow. Amoy. Sp! 871 . 
HR Te a Sr ra ee De DD ee DD ee rs TT 








MODERN STEAM 


CONDENSING 
vate PLANT 


COUNTER CURRENT 
TYPE 

The Ingersoll-Rand Company offers high-grade steam condensing 

equipment for every class of service. 


“BEYER” BAROMETRIC CONDENSERS. 
“INGERSOLL-ROGLER” VACUUM PUMPS. 
“CAMERON” WATER PUMPS. 
The Condensers are of the barometric, counter-current type, and 
are marked by a low operating cost, the maintenance of high vacuum, 


the ability to vary the amount of cooling water without impairment of 
vacuum and the permissible continuous use of dirty, gritty or acid water. 


















) __ The “ Ingersoll-Rogler” Dry Vacuum Pumps are automatic to the 
En a highest degree. They have “Ingersoll - Rogler” plate valves, are 
ce automatically lubricated, entirely dust and dirt-proof, and require a 





minimum floor space. They are to be had either power or steam. 


: INGERSOLL-RAND_2: 


165, Queen Victoria Street, 
Telegrams: INGERSOLL O2NT, LONDON L O N D O N, E.Cc. Telspho 1» : 8862) IFFY, 
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LIMITED 


WISH all their Friends and 
Customers a HAPPY, 











SUCCESSFUL and 
PROSPEROUS NEW YEAR. 


















































LAURENCE, SCOTT &Co., LTD. 


NOR WiC EH, 
HAVE UNIQUZ FACILITIES FOR THE PRODUCTION OF 


D.C. Motors and Switchgear 


IN COMBINATION FOR 





Electric Capstans Automatic Pumping and Outfits for Driving Machine 

Anchor Windlasses Air-Compressing Plants Tools of moderate and the 

Deck Winches largest sizes 

Steering Gear for Lifting & Elevating Gears Newspaper Printing-Press 
Diese] Engine Vessels of all descriptions Equipments, &c. &c. 


A large number of such equipments have been made for H.M. and other NAVIES, the MERCANTILE 
MARINE, &c. 


By designing the Motors and Switchgear in combination very special advantages can often be acquired 
in connection with the more difficult problems. 


L.S. & Co., Ltd., have 20 YEARS’ EXPERIENCE IN THIS CLASS OF WORK, and have a very full 
range of designs which have stood the test of experience and yet are constantly being brought up to date. 





“NOTES ON ELECTiIC MOTORS.’ 
Their Application and Maintenance. 
(8rd Edition.) 
This useful booklet will be sent post free to any luna 
fide user of Electric Power. 
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THE EVOLUTION OF 
THE HILOPLANE. 


The Illustrations on this Page 
are reproduced from a 
recent publication 
bearing the above title." 


No. 3. 


This illustration shows the 
first Stirk Planer fitted with 


“LANCASHIRE patent DRIVE.” 


This drive revolutionised the big 
planer trade.’ 


S.~e machines do “-t v've the drive a 
chance, but the natural affinity evidenced 
when a Lancashire Drive is fitted to a 
Stirk Planing Mach‘ne ensures successful 
and _ satisfactory accomplishment of high 
and variable table speeds. 





dohn Stirk & Sons, Ltd 
HALIFAX. 
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FOR LAND & MARINE BOILERS. 
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This arrangement will be found a very useful acces- 
sory in the workshop or factory. It compri-es three 
tray - for tools and a drawer under top tier. Mounted 
on three whee's it is easily moved from place to place. 


° With Drawer .. -- 62-17-6 | Free on 
Price : Wi.hout Drawer £2-12-6} | Rail 
idject te market fluctuations 


Messenger & Co., Ltd.. Loughborough 
Lendon Office: 122. Victoria Street, Westminster, S. W. 


H. BROWN & CO., 
ENGINEERS, 
66, Prince Street, BRISTOL. 








Triplex Outside Packed Plunger PUMP OF || | 


HIGH EFFICIENCY. ALL VALVES 
EASILY ACCESSIBLE FOR REPAIRS. 


SUITABLE FOR MINING, WATER 
WORKS and GENERAL SERVICE. 


Can be driven by any available power. 
nstallations for Water Supply carried out by us for :— 
Stourbridge Waterworks. 
S.alford Corporati n ~« aterworks. 
Clevedon Waterworks. 
West Gloucestershire Waterworks. 
Birmingham and Midland Tramways. 
Ast -n Manor Public Baths. 
The War Office, Etc. 


JOHN HETHERINGTON & SONS, 


Engineers, Machine Tool Makers, Ltd. 
ANCOATS WO KS, MA~CHESTER. 


HORIZONTAL TURNING & BORING MILLS, 


To swing 4, 5, 6, 7, 8, 9, 10, 12, 14, 16, 18, 20, 
24, 28, and “2ft diameters. Q2774 
Each with two too! rams. Feeds positive, continuous, and 
independent. Con' rolled f:om each ay of ma hine. 
Teleg.: Hera, Mancuestee Nat. T-l. : 8065Central. 


HILLéSMITHE: 


CONSTRUCTIONAL ENGINEERS 


BRIERLEY HILL STAFES 
pe ye berg og) ty: gem a 


oilers at us 


(indey Engines 


























tart pretowenes te refewing & siheaeney 
B&B S&S HINDLZEY & SORES. 
ri eee 


FORCED DRAUCHT FANS FOR 
STANDARD SHIPS. 
MINE VENTILATING FANS. 
HIGH SPEED SILENT ENCINES. 


IN STOCK OR IN PROGRESS. 


BUMSTED & CHANDLER, LTD., 
HEDNESFORD, STAFFS. 


















Drilling, 
eikiag, U, Tapping, 
Rivettiag. fil —— ; 
Haamers, 
—_— Raw 


Zoun MACDONALD & —=— 
Prevuaric Eeouanns, 
POLLOESHAWS, GLAsGow. 





= = q 
ene 








To make Twist Drills 


Use the Hunt Machines. 


Messrs Herbert Hunt & Sons, of Manchester, build a complete line of 
machines for producing Twist Dri ls from the turned blank, which should 
be exceedinyly useful to any firm concerned with making Twist Driils, 
either in small or large quantities. The following machines are included 
in the plant :— 

sto } inch Double headed Machine for Saute and re meng 


to }i-ch a | 
j inch Groovi: g Machine. 





= 
2 ? ’* ’* 
1 ,, Clearance Milling Machine. 
2 |” Flute Grinding-Machine. 
We shall be gl-d to send full particulars and quote for the necessary 
plant fur any r quired production. | 


Complete Twist Drill Plant, Capacity up to 2 inches. | 




















Full Soinits on request. 





Sole Selling Agents 
for the United Kingdom and Colonies. 
Charles Ch rchill & Co. Ltd, 9-15, Leonard St., Lordon, E.C. 2. 


Birmingham, Manc.ester, Newcaste-on- Tyne, Glasgow,Bristo!, Leeds 





Showing the Hunt 1-inch Twist Drill Groove Milling Machine. 
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soe acerts ror GREENLEE FLAT TURRE 
| LATHES. 


Made in 2 s‘zes, 
2tin. x 26in. and 3tin. x 40in. 


Either with 
CROSS SLIDE Turret (as illustrated) 


for GENERAL Work, 





or with 
RIGID TYPE Turret for BAR Work. 





12 Spindle Speeds. 
8 Feed Changes. 











AUTO. ROLLER FEED 
on Spindle enabling short bars 


Hole in Spindle SSE TL SON to be fed. 


2% and 33in. respe-tively. Baas eg 
ngineering Co., Ltd., 















_85, QUEEN VICTORIA STREET, LONDON, E.C. 4. Works : COVENTRY. 

PARAFFIN ‘fe 7 

: ARSONS ‘Hoss 
INSULATING BRICKS: 


PETROL 









P 


SELF-CONTAINED " 
ELECTRIC FURNACES, 


E LECTRIC (CAS RETORTS, OVENS. 


A , a 
— 


PL ANT S HOBDELL, WAY & CO., Ltd., 


124/7, Minories, LONDON, E.1. 
L732 


























ALSO 
PUMPS, COMPRESSORS, WELDERS, || °A® FIRING BOILERS. 
FANS, BLOWERS, T. M. Hunter’s Gas Burners 


FOR SCIENTIFIC BOILER CONTROL. 


Sizes 4 to 50 H.W. PORTABLE WORKSHOPS, &c. Efficiency of 80-85 % in almost every 


THE PARSONS MOTOR CO,, LTD.,| 2m 2" S22 


™ 5 TOWN QUAY WORKS, SOUTHAMPTON, fix“ote2s”, || omer Sn Economy co: 




















Telegrams: “ AGRIKINGER,” LONDON. 


EWART’S TYPE 
CHAINS. 


ALL SIZES. 


SPROCKET ano aoe 


TRACTION WHEELS 


ELEVATOR BUCKETS, BELDAM’S 
— PILOT PACKINGS 
Windmill Lane, Stratford, LONDON, E.  & JOINTING 


GRICE.GRICE &SO 
































GEO. W. KING, Ltd., 


























CONTRACTORS TO HIS MAJESTYS GOVERNMENT N i 
BRASS & COPPER, LOCO & CONDENSER 





ener 
If ancaneste) 


| MOST CONVENIENT AND ECONOMICAL - MOST 





LASTING AND RESISTING -THE SAFEST AND & 


BEST FOR STEAM JOINTS y 


- 








JUGA acedOh @ LU. S SULLBSSURS,” 228 
Victoria Wa . houses Mansell St...Londen. 8 
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ROBERT HUDSON i» 


LIGHT RAILWAY ENGINEERS, 


HEAD OFFICES: WORKS: 
38a Bond Street L] ‘EDS Gildersome Foundry 


LEEDS ENGLAND near LEEDS 


Telephones : 
20004 and 20005 Leeds. 





(Inland)—Raletrux, Leeds. 
(Foreign)—Foundry, Gildersome. 


{ ABC, 4th and 5th Editions, 


Telegra 
| elegrams { | Western Union, etc. 


| Codes 


























Contractors to: Speciality: 
The War Office RAILS 
Admiralty SLEEPERS 
Crown Agents for SWITCHES 
the Colonies sire 
bent TURNTABLES 
India Offi ae ae 
a ee - . ~~ ~=Locomorives 
H.M. Office of [Eee uum “ —_ — -  “ aot 
Works . : F - . sae ogee 
o 
Al Lending WHEELS & AXLES 
Foreign and sities 
Colonial , | = 1 Rep eee ae a ROLLER BEARINGS 
Governments = SS gern i — a 2 SS Etc. 





“THE INNER CIRCLE.” 


A working party starting out for the day on the battlefield ‘‘ District Railway.” 
hey are taken to their work just as men are in the City of London. 


For over 50 years our sole Speciality has 
been the design, manufacture and supply of 


LIGHT RAILWAY # 
MATERIAL 


of marrow gauge as used for: 

















E. 750.—Turntable MILITARY PURPOSES 

GOLD, DIAMOND & other MINES 
SUGAR ESTATES 

RUBBER PLANTATIONS 
NITRATE OFICINAS 
COLLIERIES 

RAILWAY CONSTRUCTION 
=a IRRIGATION SCHEMES 

E. 769.— Steel Tipping, Wagonsmade in FACTORY RAILWAYS 











E.585.—Sugar Cane Cars—made in immense variety 








: Robert Hudson & Sons Ltd Robert Hudson (India) Ltd British Engineering Co. of Russia and 
African Cullinan Buildings Indian Russian Siberia Ltd 
Agents JOHANNESBURG Agents Head Offices Agents 
Also Durban, Lourenco Marques &c. 6/7 Clive Street, CALCUTTA. Head Offices: Moika 58, PETROGRAD. 














Colonial and Foreign Requirements are our Speciality. j Catalogues in English, French, Spanish and Portuguese. 
— = # - 
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: * Crude Oil ‘Rest 3 for 
Crude and Residual Oils. 


! 
| 

Ht 
The ‘‘ Ruston” Patent Wood Refuse __ jiiiiilii!! 
Gas Producer for generating Gas _|}j/i!)\}); 
from wood-blocks, wood chipping, 
sawdust, plumstones, husksand such 








at 


a Zz 





Suction er Tewn 


Power Economy 


In the economical production of power experience must count for much. 

It is a problem which has occupied the attention of the Engineering World for many years. 
We, ourselves, have made a study of it for over seventy—hence our experience is unique. 
The utilization of waste and refuse material for the generation of power is a subject which 
has received our most thorough investigation, and the successful solution of the problem 
has placed us ahead of all competitors. 

To Manufacturers seeking economy in this direction our catalogues—No. 3594 dealing 
with the Ruston “Complete Combustion” Crude Oil Engine, No. 3520 giving details of the 
Ruston Patent Gas Producers—will be particularly interesting, while circular No, 3483 
dealing with the Ruston Exhaust Heat Boilers, describes a method of achieving super- 
economy by the generation of steam from the exhaust (otherwise waste) gases of 
Internal Combustion Engires. 


) RUSTONGHIORNSDYE- 


LINCOLN,” GRANTHAM, STOCKPORT. 

Telegrams: LINCOLN, ENGLAND. H) 

And at 46, Queen Victoria Street, LONDON, E.C. 4 i 
| 


se Ose ia at 
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The ‘‘ Rus‘on”’ Gas Engine fer 
Gas 


The ‘‘Ruston” Exhaust Heat Boiler 
for utilising the Exhaust (otherwise 
waste) Gases from Internal Com- 
bustion 2 for the production 
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Aer ial Cableways Steam and Electric. 
Aerial Ropeways — Mono and Bi-cable. 
Cranes oon 


als> 


. ‘ Steel Rope and 
Suspension Bridges  Sitfened Types. 








° For Shipbuilding & ‘General 
| Steel Castings Biscaearing “an 
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MAIL AND PASSENGER STEAMERS. 


FLOATING DOCKS & CRANES. 
Icebreakers, Dredgers, & other Special Craft. 
Aircraft. Steam, Oil and Gas Engines. 


Turbines. 














i 


| 
| 
sl 


Hl 
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—— Film Type for any 2S 
— power of Rec 2225 
— procating Engin == 
= Turbines, or othe se 
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=S These Bearings 
SS are particularly 
—— suitable for heavy | === 
| Cascade Filters, T] loads at high} 2 
= . speeds with oil = 
= —_ | eee i iol tal bt) — bath or forced | —=—=—= 
== Condensers, . lubrication. , SSS] 
= =| Feed Heaters . MME] | Single Collar] | 
—— and. # | Thrust Blocks are ——— 
_———s vaperatots i | now fitted to == 
= . for = Shafts trans | 
| Land & Marine —— = wm —— 
— . | aft Horse | Be 
Werks : Barrow-in-Furness, Sheffield, Erith, Birmingham, Dartford, Crayford, Ipswich, Weybridge. Head Offices: Vickers House, Broadway, Londen, $.W. 1 ia 
_ linia oo he a cn 
Motor Generators. Turbo-Generators. Rotary Converters. = 
Motors of all types. = 


ey 
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200 K.W. Rotary Converter, 1000 r.p.m., with A.C. Booster. 





River Don Works, 
SHEFFIELD. 
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CUTTERS, = 
—— 
TAPS, = 
FILES, i 
and = 
OTHER = 
SMALL = 
TOOLS. = 
—— 
VICKERS PATENT 
VANADIUM ALL COMMUNICATIONS TO TOOLS MERCHANTING DEPT., ADJUSTABLE 
VICKERS HOUSE, 
HIGH-POWER REAMERS. 
Broadway, London, S.W. 1. 
DRILLS. 
ee LI ii 





DROP FORGINGS 
STAMPINGS 


of every description. 


CONTACTOR PANELS. 








a 


: 


ui 

























For controlling crane motors, rolling 
mill motors, &c., on heavy circuits. 











Aero Engine—Half Crank Case. Weight: 38 Ibs. 


HANNE 


The Electric & Ordnance Accessories Co. Ltd. ———<— | 








eae peantialin: : wv SHEFFIELD. 
Ona Ga alata i meme (V) 
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Where Crude oil is the * 
cheapest and often the only 
Fuel available 
There is no better, more economical 
or efficient motive power than the 


Robey Semi-Diesel Engine 


Its constructional simplicity is specially appreciated under such 
conditions, and its reliability and ease of handling ensure 
successful working where other engines would probably fail. 








Among its features may be mentioned: no inlet or ex- 





haust valves—complete combustion—perfect lubri- 
cation—regularity of running—and low fuel 







consumption. 


Our Catalogue E233 describes it 
fully, and will be forwarded on 
request. 
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HURST, NELSON & CO., LTD. 


Builders of Makers of 
RAILWAY CARRIAGES, WHEELS and AXLES, 
WAGONS, RAILWAY PLANT, 
ELECTRIC CARS, and FORGINGS, 
every other description ot SMITH WORK, 
RAILWAY & TRAMWAY TRGST end BRASS, 
CASTINGS. 
ROLLING STOCK, 
MOTOR OMNIBUS, 
and other 
ROAD VEHICLE BODIES. 











PRESSED STEEL WORK 
ot all kinds, including 


UNDERFRAMES and 
BOGIES. 








GLASGOW OFFICE: 40, West Nile Street. 
LONDON OFFICE: 14, Leadenhall St., E.C 


CARDIFF OFFICE: Gordon Chambers 
31, Queen Street. 





Registered Officecand Chief Works 


THE GLASGOW ROLLING STOCK & PLANT WORKS, MOTHERWELL. 








BRICK and TILE and = TI 

) SANITARY PIPE MACHINERY, OXY-ACETYLENE 
: — WELDING & CUTTING PLANT MANUFACTURERS | 
‘APPLY— COMPLETE EQUIPMENTS. BLOWP/PES A SPECIALITY. 


PULLAN & MANN, MCGOWAN. WILD &.Coe 


iat  caeeddin ! HURST S” B/RMINGHAM 


Catalogues on application D350 


FRASER & GHALMERS’ STEAM TURBINES 


TURBO BLOWERS 
TURBO - COMPRESSORS 


HIGH PRESSURE 

LOW PRESSURE 

MIXED PRESSURE ; TURBINES 
BACK PRESSURE 

PASS OUT 


FRASER & CHALMERS 
ENGINEERING WORKS, 


ERITH, KENT. 


Proprietors—The General Electric Company, Ltd. 























3000 K.W., 3000 R.P.M. Fraser & Chalmers’ Steam Turbine 








Established 1860. 


| HUDSWELL, CLARKE & CO, 


neem FOUNDRY, LEEDS. — 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. 





All Sizes and to suit any Gauge of Railway. 
Prices, Photographs and full Specifications on application. 








Telegrams—Loco, Leeds. Telephone—National 3540. 
Oodes—A 1,:Lieber’s, A B O (4th and 5th Editions), 
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RENOLD DRIVING CHAINS 


Now is the time for reconstruction, and the opportunity to introduce Power 
und Labour Saving Devices in your Works. 
Chain Driving is a means of saving Power, increasing production, and 





—_—— 








ne 





raising the quality. 

War experience has increased our capacity for output, and has enabled us 
to produce a more highly finished and perfect article than ever before. 
Therefore when you are studying any Power Transmission Problems con- 


sider Chain Driving and ask for our advice. 





Write for a copy of our new Pamphlet 200/1, 
‘Notes on the Selection of Chain Gear.” 
Tt will interest you. 











HANS RENOLD, LTD., DIDSBURY, MANCHESTER 

















of the 


Highest 
Efficiency. 





Write for List No. 771, 











aa Tothill Street, Pulsometer Engineering a e Nin in = 


Westminster, S.W. 














—$ $$ _____— 
rRNA IN 


PETER BROTHERHOOD, L° 


PETERBOROUGH. 
AIR and GAS 


COMPRESSORS 


for all pressures up to 6000 Ibs. per sq. in. 











Spl mx 77 


The illustration shows a tour-stage Hydrogen Compressor driven by 
compound enclosed steam engine. Working pressure, 2000 lbs. sq. in. 


“PLATT CHUCKS 















WITH 4 JAWS, 
INDEPENDENT AND REVERSIBLE. 


BUILT FOR ARDUOUS SERVICE. 





UNEQUALLED QUALITY & FINISH. 


SIZES :—Diam. 10, 12, 14, 16, 17, 18, 20, 24ins. 
ANY SIZE CHUCK SENT ON APPROVAL. 








EXCEPTIONAL STRENGTH, 
CAPACITY & GRIPPING POWER. 


Write for booklet—ref. ER. 


SAMUEL PLATT, L° 


WEDNESBURY. «1 








WHEN ORDERING LATHES 
SPECIFY “*PLATT’’ CHUCKS. 
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as. D. Roots.—Patents, British 


and Fore a. Moderate Charges. lane and varied 

ractieal omer 3 cary yan valuab Stolnventora. Circular 

ree. er of “Betent Abstracts” for The Times and for- 

oe ‘or Engineer.—Thanet House, Temple Bar, , Sanden. 
Spl.a 





ensen and Son, 
CHARTERED PATENT AGENTS. 
867). British, Coane, and Foreign Patents 


be and neheere noes ‘edd - 
bondea, W.C. Teiepheas, H L4 





PATENTS, DESIGNS, AND TRADE MARKS. 


Has & Mills, Chartered Patent 


AGENTS, 4 and 3, 8 er gr Holborn, Londen. 
Esta 


Tel. Aa: “Privilege, Leadon.” “tel No: : Holborn #165. ied 


BULL'S METAL & MELLOD 00, 


va. ker, mr. Gl owre 

ELLOID, Youur. Nat. Tel. : "be 

BULL'S METAL. '—Propellers, Bars, Sheets, Pump Rods, 
Valve 8 a ee. Stays and Plates, &e: 

WELLOID ark).—Condenser and Boiler 

ys am Plates, Bars, Sheets, Valves, &c. 
HIGH giENsI E BRONZ E.—Cast Rolled, Forged, to 

a, Requirements 

WHITE METALS.—Tempalto, Babbitts, Plastic, &e. 


R. "on & SONS 
“Sy Lancashire. 

























ABRIAL 

= POINTS and wae 
Wagons. \\CROSSINGS ff == 
a. a ROPEWAYS 








CRAVENS LIMITED, 


RAILWAY ‘CARRIAGE AND WAGON WORKS, 
DARNALL, xan SHEFFIELD, 
; Manufacturers of 
Every Deseription of RAILWAY CARRIAGES, WAGORS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &e. 
Wagons Built for Cash or for Deferred Payments. 
Prices and 8 ficati on applicati a 


THE CLASCOW RAILWAY 
ENCINEERING COMPANY, ‘*° 


GOVAN, GLASGOW. 
Lenden Office :—12, VICTORIA STREET. S.W. 
MANUFACTURERS OF. RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXL 
GARRIAGE AND WAGON IRONWORK, alse CAST 

EEL AXLE-BOXES. 402 














BSTABLISHED 161, 


HARRISON & CAMM, Ld. 
Chief Works and Offices : ROTHERHAM. 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagea Lrenwork, Casti RAILWAY WAGOKS 
(in fron, ‘Steel or Timber). 





THE GLASGOW ROLLING STOCK & PLANT WORK 


HURST, NELSON & CO., LTD., 


Build a 2 RAILWAY CARRIAGES, WAGO 
ELECTRIC ¢ E and every other description of KalLWA) 
d TRAMWAY ROLLING STOCK. 
Makers ef Warns Axias, Ramwar Piant, Forome, Sure 
ons, and Inow and Brass Castixos. 
2 Ome and Chief Works: MOTHERWBLL. 
Office: Gordon Chambers, 31, Queen Street. 
Leadon Offices: 14, Leadenhall ‘Street, K.C. 
2060? 


Bee Uivetrated A dvt. this week, page 51. 





P, & W. MACLELLAN, LTD.., 
OCLUTHA WORKS, GLASEOW. 


Manufacturers of RAILWAY Mg and CARRIaG@Bs 
IRON and STKEL SLEEPERS, FISH-BOLTS, SPIKES, = 
uel War MATERIAL BRIDGES, 


CONTRACTORS for RAILWAY PLANT and STORES ¢ 
every deseription. 
Chief Offices—129, Trongate, Glasgew. 
Registered Offices—1081, Cannon Street, London, E.C. 


G. R. TURNER, L® 
Manufacturers of all descriptions of 
IRON AND WOOD FRAME WAGONS 
For Home, Colonial & fereig" Railways. 
WHEELS & A 
PERMANENT WAY MATERIALS, &e 
Colliery Screening and Concering Plants, Engines, ee 
Elevators, StructuralWork, Roe Ang Castings ofa ] descri re 
Chief Works & Office : LANGLEY ILL, nr. NOTTING 


London Offi y House, 
See iustrated aay. first issue tn ‘eas : month op page 8 


STEAM COOKING 
APPARATUS 


Mess Rooms ‘and Institutions 














& PERKINS, Ltd., 








Weir Pumps 


Are Unequalled for 


Economy _ Reliability 
Efficiency Durability 


Over 55,000 at work 


Standard Sizes, Interchange- 
able Parts. Described 
and = IJlustrated in 
Sectional Catalogue No. 4 


our 





CATHCART 
GLASGOW 


G. & J. WEIR, Ltd. 

















TERBOROUGH. us 





EXTRUDED BARS 






en “DELTA” BRAND “fet aces 


THE "DELTA METAL CO., LTD., **** GREENWICH, LON LONDON, PON: Bias 


== FANS 


AND 


HIGH-SPEED 
ENGINES 


Designed for Hard Continuous 
Duty. 























Ask for pamphlet on Forced Draugh 
to Boilers, Dust Removal, &c., &c. 
State 1equirements; our experienc 
is at your disposal. 


MUSGRAVE « C° 


Limited, 
St. Ann’s Ironworks, Belfast. 
Sardinia House, Kingsway, London, 


42 Deansgate, Manchester. 
$4, Queen Street, Cardiff. 








GARDNER OIL, GAS &: 


SPIRIT ENGINES. 


L. GARDNER & SONS, Ltd., Barton Hall Engine Works, PATRICROFT, MANCHESTER. 


Telegrams : THEOREM, PATRICROFT. Telephone : ECCLES 401 (4 lines). 


[Efarm me Poo: is, Tower Bulldines, Water St. Liverpoo’. 

rR Ls: ower u ngs ater ve 

Showrooms) GLASGOW : 124, St. Vincent Street, Glasgow 
(NEWCASTLE: Milburn House (Floor A), bieinete-en-tss ne. 
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SWAINS' 
BLOCKS 


GIVE BRILLIANT RESULTS, AND 
ALWAYS LEAVE A GOOD IMPRESSION. 





PERL VAAL RWWA 


ENGINEERS’ REQUIREMENTS IN THE 
MATTER OF ILLUSTRATION ARE THO- 
ROUGHLY UNDERSTOOD BY US, AND WE 
SHALL WELCOME YOUR ENQUIRIES. 


JOHN SWAIN & SON, Ltd. 


Columbia House, 
SHOE LANE,E.C. 


89-90, 
Works: High Barnet. 
Branches: Guim, Manchester, Bristol, 


aris. 


J. & E. HALL, L™ 


Makers ef CO: and rs: 


Refrigerating Machines 
Hallford Motor Vehicles 


aeeae ~~. ~ ee 


DERMATINE 


Pump Valves < 


Maintain a High Vacuum, Spl AM215 


M122 











DERMATINE Co,, Ltd., Neate St., London, S.E. J 


CRAVEN BROS, (Manchester), Ld 


|REDDISH, STOCKPORT. 


Teleg., Craven, Reddish. 








Teleph., 421 Heaton Moor 





High-class 


MACHINE TOOLS 


AND 


ELECTRIC CRANES. 





For our Half-page Illustrated Advertisement 
see last week’s and next week’s issues. 





ee TRAFFORD PARK 
MAN PRR R. 





SPECIAL ¢ 
STANDARD 





See Illustrated Advertisement, I'ec. 6th, page 36 
THE 


‘PREMIER’ GAS ENCINE 


SEE ILLUSTRATED ADVERTISEMENT, 
Page 75, Dec. 13th, 1918. 


AppREss— Qiss 
THE PREMIER GAS ENGINE CO., Ld, 


Sandiacre. Nottingham. 


ROPEWAYS LIMITED, 


Eldon Street House, South Place, London, E.C, 


Tele, hic Address—* ways, Leaden. 
ore iapbone_ie. RnB Cen. 


CONSTRUCTORS OF AERIAL ROPEWAYS 
THE ROE SYSTEMS. 
Se Tilustrated Advartisement every third week. 


HENRY WELLS 
OIL Co. 


ll, HAYMARKET, 
LONDON, S.W.1. 








ON 


Kia 





APTOL Lusricants 


Works: 
SALFORD, 
MANCHESTER. 
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The Success: of the Tanks 


The success of the Tanks meant shertening the War and saving 
thousands of lives. 


Realisivg their responsibility the designers selected 


‘The Coventry ’’ Chains 


on the seore of reliability alone, for main drives, starting drive 


and fan drive, incorporating heavy and light roller, and high 
duty Noiseless chains. Their success in this, the severest motor 
haulage task ever devised, under the most strenuous con- 
ditions, was so phenomenal that no other chains were used. 
“The Coventry’ Chains fitted to aeroplanes, motor-boats, 
commercial vehicles, motor-cycles and cycles, rendered equally 
good War services. Why not try them / 

The designers of the Tank chains are at your service to 

advise without obligation on all transmission problems. 


** The Coventry ” Chain Co., Ltd., Dept Coventry. 
London, Manchester, Birmingham, Dublin. 
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THE GREAT CHANGE 
OVER. 


The Great Change Over from War to Peace conditions 


is now in progress. Many War Time plants are being 








converted tor Peace purposes. 


The Power problem is a very real one, but Parkinson's 
Motors solve all power difficulties, as Parkinson's 
machines are designed to obtain maximum output at 


minimum costs. 


During the War?Parkinson Motors could only be supplied 
for direct Government work with priority certificates, 
but orders will now be accepted for early delivery when 
Peace displaces priority. Early enquiry is advisable as it 
is anticipated that the Peace demand will even exceed the 


War demand. 


Parkinson Specialities include “ Single Phase” and 
‘* Polyphase’ Motors for all purposes 


GUISELEY 
LEEDS 


PHONE-VICTORIA 3375. 































ASHWORTH, SON & CO. 

















WEIGHBRIDGES 
WEIGHING MACHINES 


for all purposes. 


FOR ROAD, RAIL, WAREHOUSES, &e. 
ANY LENGTH OR CAPACITY. Send us your Enquiries 


Midiand Irom Works, Scout Hill, DEWSBURY, Yorkshire 


LOKRDON OFFICE i—Mansion House Chambers, 11, Queen Victoria Bt., BC. 
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To get the most 
out of Steel 


choose the right steel and give it the right treatment. 
For Twist Drills, Taps, Milling Cutters, Key-seating 
Cutters, Reamers, End-mills for Brass, and other tools of 
similar function, the leaflet offered below will convince 
you by photographs and examples of actual work that 
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Red Label Steel 


is the right steel; and the exact details of treatment given wi'l show 
you how to use Allen’s Red Label Steel to the best advantage 


Write for this Leaflet. 


SU, 


4 


RECTLY, 
Ct 


The “ Red Label” Leaflet can be read in five minutes ; but it 


is packed with facts and information useful to every machinist. 


YY 
SUE 


tO ADDRESS: p of 
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% (Imperial Steel Works. sheffield 
' 
AXCLIBLCT SALLI RET. 
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= Tus VAUGHAN CRANE Co. Lrv. 5 a 


(Formerly VAUGHAN & SON, Ltd.) 
OPENSHA wWw——_MANCHESTER. 


a Specialists in Construction of OVERHEAD TRAVELLING CRANES. 




















Main Works :— Branch Works:— 





ELECTRIC HAND-POWER 
TRAVELLING CRANES TRAVELLING CRANES, 
OVERHEAD RUNWAYS 


of all capacities 


& PULLEY BLOCKS 
(Hand and Electric). 


from 
10 Cwts. to 200 Tons. 





100 TON 
FOUR MOTOR ELECTRIC TRAVELLER. 





















) 


Telephones : 








branch of Crane building. The benefits of this experience— 


Telegrams: || SPECIA is a requirement of the day. The 
wavereties ¢ LIZATION Vaughan Crane Company havespecial- in design, workmanship, materials employed and adap- 


| = 
i ized for over 30 years on the construction of Over- tation to working conditions are secured to buyers of the 
ANCHESTER | head Travelling Cranes and by so doing have accumulated Vaughan Crane of to-day. 
M | an exceptional amount of experience in this particular 





256 OP ENSHAW 
4 18 CENTRAL. 
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Metal 


Pressi ngs 


an 
S tampings 





Wé* have special facilities for 
turning out combinations of 
stamped or hydraulically pressed, 
riveted and welded work of all 
descriptions, with or without 
machining, of any thickness from 
20 gauge sheets to iin. plates, 


Pressed Steel Foundry Ladle in steel or other material. 
——supplted plain or lipped. 





Tell us your requirements 
and we will quote you. 





BEER BER ERB RBBB RBBB BRB ERB ET 
BEB RUBBER ERB RE RRREBEREReEAR ee 


Joseph Sankey & Sons Ltd. Wellington Shropshire 


2 ” a 
SRE BRR ESR RRE RR RBERBRRRERRER ERR ERR 


THE COIL CLUTCH CO., LTD., 222902 
F GEAR CUTTERS AND 


Phenix Works, JOHNSTONE, SCOTLAND. AF GEAR CUTTERS AND 


COIL FRICTION CLUTCHES “2.7 — 


















MANUFACTURERS OF 




















FULL 





including 


== =? Hauling, Winding, Stamping, BORE 
=——twe | | ae a” Pumping, Grinders, SUPPLY. 
7 eee al Compressors, Exhausters, 


Rolling Mill ; } 


Reversing Gears | rsovrams rmrznarone wiry 1Dw. Ya 
THE ‘ISOTHERMAL’ FULL BORE AUTO- 
Gas Engines, Electric Motors, | MATIC TEMPERATURE REGULATOR 


Electric Control 
Motor Cars, SUITABLE FOR HEATING, BOILING, DYEING, DRYING AND 


ANY PROCESS OR TEMPERATURE UP TO 600 Dg. FAH., FOR 
STEAM, AIR, WATER OR GAS. 
N86 


Marine Reversing JAMES BALDWIN & CO., Engineers 


Gears. Devonshire Brass Works, KEIGHLEY 























Riectrically-driven Goods Hoist, controlled by Coil Clutch and Band Brake fitted 
with Interlocking Safety. Device. auo7 
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It is better to have a Little 
Light in the right place 
than a lot in the wrong. 





Better, because it saves you cost for current per operator 
or machine. Better, because, being directed in the right 
place, and only in the right place, it enables the 
operator to see clearly the effect of the tool upon the 
work in hand. This fact alone makes eye-strain 
impossible, and greater production certain. 


The Girder Lighting Fitting not only conserves the light 
but directs it as the work proceeds. It moves with the 
tool. It is made strongly to withstand rough handling. 
This means a reduction in renewal costs, a consideration 
which will e appreciated by all factory owners. 


Write for Explanatory List E1018. 











So sure are we that a trial will result to your satis- 
faction that we make the following offer, without 
placing you under the slightest obligation. Three 
Standard Girder Fittings will be sent, carriage paid, 
on fourteen days’ approval. You can then judge 
results. Please specify class and type of machine you 
wish to equip. 


DRAKE & GORHAM, Limited, 
47, Spring Gardens, MANCHESTER, 


























for Air, Steam er 
lectric Drive. 
LUNKENHEIMER| Potiasle pian mnie nous: 
: SARA APRN A a cc 
The mest Bi pW or it Va lves = sk STEEL. FOOT. ce 
extensive oe en wet —_ ° fo ga 
line ot - = 2% . %, | a? sy ; 
high grade Bronze and = 
Engineering es 
Specialties Iron Body Bronze Mounted 
made. 
Patterns. 
z These Valves have self-cleansing seats, 
ronze which reduce wear to a minimum and 
Valves. prolong the life of the valve. 
Iron Materials used are the highest grade, 
Valves. workmanship the best. 
2 “‘DURO” 
Whistles. iron Body Bronze 
Mounted Reversible, 
Renewable Disc. 
Cocks. Renewable Seat. 
Boiler BRONZE, in sizes jin. to 
Mountings. 2hin., for working pres- 
: sures up to 2CO lbs. and So oT gli 
Hydrostatic . Locks Iw ANy fi 
2 300 Ibs. as fe POSITION © 
Lubricators. : Le eee > ON TUBES 
{RON BODY BRONZE fa 
Mechanical MOUNTED, in sizes tin. 
Oil Pumps. Bronze Regrinding STRAIGHTWAY to 3in., for working pres- 
Blow-off Vaive. Renewable Nickel Seat sures up to 250 Ibs. Paget sae d ap ; "hea 
" s and Disc. if 4 , Pee “He = Nig 
Oil Engine ST epee pane Ge ae _— Tees: 
° Write for catalog or address inquiries to . tee -F 
Lubricators. 
oad THE LUNKEN CO., Ltd. 
Grease Cups. 
55, Great Dover Street, LONDON, SE. || GILLESPIE & BEALES, 
et 
- Factories—CINCINNATI, OHIO, U.S.A. AMBERLEY HOUSE, NORFOLK STREET, STRAND, LONDON, W.C. 
9016-1-21 F Telegraphic Addresses :—‘‘ Lunken, London.” “‘Lunken, Cincinnati.’ K1i88 Fetegrams :—@ILLESANDO, LONDON Kee Tolophone :—@URRABD 2661 and 6780 
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Constructional Fndineers. 


SPECIALTIES: 
ENGINEERING WORKSHOPS, STEEL- |, Bs 
FRAMED BUILDINGS, BRIDGES,& a ff e.. 
ROOFING, PRESSED STEELWORK, 23 
ELECTRIC & ACETYLENE WELDING 
& CUTTING. 








esee 
wesc em ae 













A-B-C. 5t* EDITION. 
aan BENTLEY'S, LIEBERS. 












LONDON £c4.. 
&6l.Cannon Sf. 


Telephone :— Bank. N° 117. Z 
Telegrams :—"Ventillons Cannon, aoe 4 
London.” . 





Heavy Type of Erecting Shop. 


| OCEAN IRONWORKS, MANCHESTER vtcesienre 
Also.at 425. Calle Bolivar. BUENOS‘AIRES. . 
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The Mirrlees-Leblanc 
Steam Multijector Air Pump. 


“Intermediate Condenser” Type. 


at cove oe 


“Simple” Type. 


a 


STEAM TO 








































PRIMARY | 

AIR Reva EJECTOR 

SUCTION SUCTION, 

COOLING 
STEAM TO WATER INLET | 
PRIMARY | 
EJECTOR, | 
| 

} ————— Write us for advice as DISCHARGE FROM 
= . ° j. PRIMARY EJECTOR. ra] 
4 SECONDARY to which type is _ most ¥ = 
ot EJECTOR ‘ me 
r suitable for your conditions. To = 
a SECONDARY 2 








| 
: ! ¥ | conp® 
The Mirrlees Watson Co.Ltd. "|| 


PRIMARY | EJECTOR 
SPECIALISTS in CONDENSING PLANTS 


TRA elt etn padi tt TD 
; ° me i acini neeaanetiee oe 
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Glasgow. —— 
v DISCHARGE FROM § DISCHARGE ‘rron DRAIN TO CONDENSER v 
ey SECONDARY EJECTOR SECONDARY EJECTOR OR 
ie 6 ve tenets TO FEED HEATER. CONDENSATE SUCTION, 
LB.1598 able es used— slesrams— LB1599, 
4 a Wane a Union “Universal z “game GLasGow.” 
For 5,000 K W. Plant. <iidis: taeins A 1781 Sonth; 1 #2 South For 5,000 K.W. Plant. 
‘| Weight 97 Ibs. bes " : enh Rasp ; Weight 200 Ibs. [ 
53] ONDON FFICE :— . NNOZD “wit, H.U. 4 , : 
fA Operating Steam 880 lbs per hour. Telegrams :—" MirxueEs, CaxNox, Loxvos.”* ’ Operating Steam 400 lbs. per hour. 
5) 
AQRSSSSSSSSSESSSHESS SOSH HOHHS SOSH ESSE SHS SEHHOSHSSSSASSSSSSSSSSSSHSSgsS 
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LIAM ARROL & CO., *™ 


DALMARNOCK IRONWORKS, 
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GLASGOW. 


LONDON OFFICES: 
66, VICTORIA STREET, 
WESTMINSTER, S.W. 





SIRW™’ ARROL &C0° LTD 
GLASGOW 
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MULUR-URIVEN HYDRAULIC PUMPS. 


Crane Dept.: 


PARKHEAD, G LASGOW 


Hydraulic Machinery 
CRANES 


OF ALL CLASSES. 


Temperley Transporters. 
BRIDGES. 


STRUCTURAL STEELWORK 


eT 





—s 








=~ 








THE MARK 
“ATLAS” 
is recognised as the 
equivalent of EFFI- 
CIENCY. 

















ATLAS 


METAL & 
ALLOYS CoO., 


Smelters and Refiners, 


ANTI-FRICTION METALS. 


Atlas STANDARD Brands: 


For RAILWAYS. For MARINE ENGINES. 
For TRAMWAYS. For GENERAL ENGINEERING. 
For INTFRNAL COMBUSTION ENGINES. 


SUPPLIED IN INGOTS, RODS, CORED STICKS AND FINISHED DIE CASTINGS. 
Die Castings in all non-Ferrous Metals. Gun Metal Bearings, White Metal Lined accu: ate to Specification 


ingot of our Rea FOREIGN 
| brands is amped with i ATLAS. METAL & ALLOYS CO., LTD., GOVERN. 
5 i i .C. i 
“ATLAS” Telegrams : “ Aloyau,” wn ” ee Bh. apr me Telephone: Central 2210. MEN TS. 


L7: 


ALL 
THE 
ALLIES 


have purchased 
anti-friction metal 
from us during 


the War. 


“ATLAS” 
METALS are 
regularly supplied 
to BRITISH and 


























COWANS, SHELDON & G™ L™ CARLISLE. 


Telegraphic Address—St. Nicholas, Carlisle. 
Aland A BC (5th Edition) Codes used. 


DOCKYARD 
STEELWORKS 
RAILWAY 
SHIPYARD 
WAREHOUSE 
CANTILEVERS. 





*viple Expansion Engines. 








London Office: 


3, Victoria Street, Westminster. 








CRANES. 
CRANES. 
CRANES. 
CRANES. 
CRANES. 
TITANS. 





200 TON CANTILEVER CRANE. 








NORTH EASTERN MARINE ENGINEERING CO., LTD., 


BUILDERS OF RECIPROCATING AND TURBINE ENGINES AND BOILERS 


FOR ALL CLASSES OF VESSELS. 








Loxpon oFrict: ec| WALLSEND-ON-TYNE. 
Tolograms—Nuxznio, Fax, Loxvon. Telegraphic Address: NEWS, WALLSEND, 
LIVERPOOL OFFICE: wo 


529, Tower Bldgs, SUNDERLAND. 


Water Street. 
Telegraphic Address: NEWS, SUNDERLAND, 


Bigeetcgsee lovers 











Manufacturers, under Licence, 0 
‘*“SCHMIDT" . 
SUPERHEATERS 
for Marine Boilers 


“ WERKSPOOR" 
DIESEL ENGINES. 





aa 
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Drills for 


Every Purpose 


















For the wide range of drilling operations associated with 
aeroplane work, B.S.A, High-Speed Steel Twist Drills are 
invaluable. Made in every size and of the highest grade 
material and workmanship B.S.A. Drills give satisfaction on 
the most difficult jobs. Their proved seliability reduces 
the possibility of delays while their fast-cutting qualities 
will accelerate output. Eve-y genuine B.S.A. Drill is of 
exactly the same quality as the thousands that are daily 
used in the manufacture of the famous B.S.A, Productions, 


AERO WORK 











SELLING A%ENTS 
FOR ENGLAND Manufactured by The Birmingham Small Arms Co., Ltd, Birmingham. 


Lj y BURTON. GRIFFITHS &Co., Lid, “2:32 London, 


Also at Birmingham, Manchester, and Sn: E.C. 4. 


ne ren eee a ee 


BRITISH GRIFFIN CHILLED CHILLED WHEELS 














Se) 


IRON & STEEL CO., L'D., AND 
81, Cannon Street, LONDON, E.C.4. BUILT-UP WHEELS 


Works: BARROW-IN-FURNE?S, Lancs. Bailwoye, Electric Tramways, 


Contractors’ and Mines’ Wagons, 
Travelling Cranes, &c. 
ALSO 
Special Chilled Brake Blocks, 
Dumping; Bars, Fire Bars, 
and Chilled Castings of all de- 
scriptions. 


Cables and Telegrams : “ TREANWHEEL Cannon Lonpoy.” 


Codes: Western Union, A B C (5th Ed.) 


CONTRACTORS 


To War Dept., India Office, Crown Agents 
for the Colonies, Colonial and Foreign 
Railways. 


(SSSSSUSSSSSNSSSSISSSS SSS SSSSHSSSSSSTSSSISISSSSSSSSSSSSSSSSSSSSSSSISSSS 


SOLID FUEL FURNACES. 


Remarkable Economy 
in Fuel and in Labour. 


Gg Practically who'e of CO is converted into 

CO, and all useful heat is used in heating up 
furnace—none escaping to chimney. The 
main flue is comparatively cold, 

q Labour and attention in firing reduced to a 
minimum. Experience of users shows it is 
only necessary to clinker every 48 hours. 


ee 
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Makers of Gas Furnaces for all requirements. 


THE RICHMOND 


GAS STOVE AND METER COMPANY, Lid., 
General Offices ¢ Works; Academy Street, Warrington. 








One of many types of Coke Fired Regenerative Furnaces, 
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REDUCTION 





GEAR: 








WHEN ORDERING GEARS. — 
Spurs, BEVELS, WORMS, 
WorRM WHEELS & REDUCING. 


SPECIFY 


A GUARANTEE or EFFICIENCY 





& RELIABILITY. 





THE NORTHERN 


MANUFACTURING © 
GAINSBOROUGH ENGLAND | 























THE HUNSLET ENGINE CO. 


LIMITED, 


LEEDS. 


MAKERS OF 


Locomotive 


He Engines. 





———— peek eel 


wuz = i. AT 


ADAPTED to EVERY VARIETY 


OF WORK & GAUGE. 








Designs and Specifications supplied or 


worked to. 


Quotations and Specifications on 


Telegraphic Address—Engino Leeds. 


application. 





os 
Telephone—No. 20877 (3 lines). 








HIGH- 


BOILERS 


CLASS 


OF ALL TYPES, 


AND FOR ALL PRESSURES 


| ABBOTT & CO. (Nevary Ld. Newark-on-Trent 





CONTRACTORS TO THE 


FLANGED & WELDED WORK of every descriptien. 
MOTOR WAGON BOILERS, 


HYDRO’ CASINGS. 





INDIA OFFICE, 


REPAIR FIRE-BOXES. 

EVAPORATOR SHELLS, 

VULCANISING PANS. 

AIR RECEIVERS, &c. Ones 
ABC CODB (4th and Gth Editions Telewhenal Ne,t 4 


BOARD OF CUSTOMS, 
WN 
ABBOTT'S RETURN TUBE DRY BACK BOILER. — ee 


Low COST IM SEPAIRA. Telegraphic Address: ABSOTT, NEWARK 











COURT WORKS 


MALLEABLE CASTINGS = 




















| 
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"Phone: 43 
Ironbridge 
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‘SIMPLEX PETROL LOCOS. 











ARE BACKED BY 


10 Years PracticaL Experience 


IN BUILDING AND DESIGNING 
ALL KINDS OF PETROL RAIL VEHICLES. 


20 & 40 H.P. TYPES, OUTPUT 


100 PER MONTH. 


A BOY CAN DRIVE THEM. 
No Stand by Charges. No Sparks or Fire. 
Maximum Fuel Capacity in Small Space. 














Minimum Water Requirements. 

















Makers: Enquiries should be addressed to ‘“‘E” Dent. 
en ae Tue MOTOR RAIL & TRAMCAR 60., LT? 
40 H.P. SIMPLEX PETROL LOCOMOTIVE SIMPLEX WO?KS, BEDFORD, Eng. 
Superstructure to suit local conditions. Cable Address: Moraat, Beproro. 











PECKETT & SONS, Ltd., Bristol 


Wele¢rams—PECEETT, BRISTOL. 


| TANK 
Speciality | LOGOMOTIVES 


of all Descriptions, and any Size or ‘Gauge. 








FULL PARTICULARS ON APPLICATION. 














BAND SAWING | 
-: MACHINES 


(Patent No. 29385). 


We have Specialised in these Machines for 
' over Thirty Years and have received 
_.. thousands of repeat orders. ~~ 


NEW FEATURES. 
All wear on gears due to cuttings dropping on them 
avoided by our Patented Overhead Drive. 
Patent Swivel Table, Feed Gear Box for instantaneous 
change of teed, New Top Guide adjust instantly 
to correct position of table when swivelled. 








OvYER 3500 MACHINES SOLD. 


NOBLE & LUND, LTD., 


FELLING-ON-TYNE. auoes 


CLEVELAND CAR Co. 
Grange Road, - A bee S 
DARLINGTON. 





























CEARS 












CAST IRON 
BRAZING. 


This process is now af 
accomplished fact : there 
is no longer any need to 
discard broken castings. 
By our new brazing process 
we guarantee to restore 
broken parts to full original 
streneth in many cases at 
about one-tenth the cost of 
new, ‘lhe time saved is 
enormous. Breakdown jobs 
received one day are returned 
the next—as good as new. 


BROKEN CASTINGS 
BRAZED 
LIKE NEW WORK. 


Machinery users should write at 
once for full particulars and 
estimates to : 


PHENIX BRAZING CO., 


291-293, STAR LANE, 
CANNING TOWN, LONDON, E. 


"Phone: East 1814 

















ACES 
STORERS 
E DRUM DESTRUCTORS 
SUPERHEAT ERS 
MELDRUMG, Limited, Qaas 
Gana! Werks, Timperiey, MANCHESTER 











CONTRACTORS PLANT. 


CRANES. 


PILE DRIVERS. 
Whitakers (Engineers) Limited, 
HORSFORTH, LEEDS. MBs 











HAND & ELECTRIC 
OVERHEAD 
TRAVELLING-CRANES. 

SEND FOR 


auaal 
MORRIS. 


CITALOGUE EMBRE 


LOUGHBOROUGH 


PULLEY-BLOCKS. 500 PaCE 


OVERHEAD-RUNWAYS, 








ROBERT STEPHENSON & CO, 


Leeometive Builders, DARLINGTON. 


LOCOMOTIVE Tor all Senge 





NEW LATHES, 
CAPSTANS & AUTOMATICS 


For Early Delivery. 


JOHN MACNAB, Mary St., Hyde 


Tel, Ne 8 


SUGAR REFINING 


MACHINERY. 
BLAKE, BARCLAY & CO, 


Greeneck, N.B. Load 








The PATENT ‘'ACME” (FP 


STONEBREAKER 


FINE CRUSHING ROLLS. 
kere GOODWIN. be oy Lore) 
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Mechanical 
Makers of 


BIRMINGHAM. 
| NEWCASTLE. IEEDS. 
JOHANNESBURG. SYDNEY, N.S.W. 
| CHRISTCHURCH, N.Z. 


Electrical Engineers ||| 
Jectrical Control Gear ||| 


LONDCN. MANCHESTER. GLASGOW. | 
CARDIFF. MOSCOW. MILAN. 
COPENHAGEN. | 
| 
























Hl | Star Delta 
Starter 
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INDUSTRIAL ELECTRIC 
Switch & Control Gear. 


E specialise in the production of Switch and 
| Control Gear for Industrial purposes. 

Ellison Gear has given satisfactory service in the 
| Engineering, Textile, Colliery and other industries. 
Its design complies with Home Office requirements 
| and the demands of modern practice. 








Wellhead Lane, Perry Barr, 


| Head Office and Works : 
BIRMINGHAM. 












| ELECTRICAL | 
\CONTROL GEAR ARy 












































LIGHT STEEL CASTINGS 
FOR POST WAR WORK. 


Our Foundry has been enlarged and provided with 
the latest Types of Electric Furnaces, Moulding 
Machines, Cleaning and Heat Treatment Plants. 


We are now in a position to quote for large and regular 


deliveries of high-grade Steel Castings and solicit enquiries. 


THE BRAINTREE CASTINGS COMPANY, 


The first British firm to prodace Steel Castings by the Electric Process, 


Chapel Hill Foundry, Braintree, Essex. 


London Office: BILLITER HOUSE, BILLITER ST.,E.C. 3.  Covontry Offic: 29, Hertford St. 
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GALLOWAYS 


LIMITED 





MANCHESTER, 
Telephone—6512 Cuwrnza, 








LARGE DOUBLE-ACTING 
FOUR-CYCLE 


GAS ENGINES, 


@3e0 
Write for Particulars. 


The CLYDE STRUCTURAL IRON CO., Ltd, 
Ciydeside Irenworks, Seotstoun, Glasgow. 


{rea & Steel Roofs, Buildings, 
Workshops, &c. &c. an 


London Offiee: 48. Cornhill. £.Cc 











Teas, 0 pote IN BITHER [RON OB 


MERCHANT GARS, FLATS, ROUNDS, SQUARES, ANGLES, 
STEEL, SIEMENS-M. N OR Basic. ee? 
Tel. Add.: “ Hoops,’ 
we < 
at se 
for Goeten 


The Motherwell en 
& Steel Ce Steel Co. La., Motherwell, #.2 


CYLINDER, DOFFER, ROLLER 
AIR PUMP, CONDENSER & 
STEAM PIPE CASTINGS. 

Wachine Made Toothed Wheels, 

MALLEABLE IRON and 
MILD STEEL CASTINGS. 




















Write ter priess te— 


SCHOFIELD’S FOUNDRY CO., LD. 


Very wwe eerie Se 





ON AUMIMALTY LiST. 


JOHN KIRKALDY, LTD. 


London Office: 
101, Leadenhall Street, LONDON, E.C. 3. 
Werks: Burnt Mill, near Harlow, Essex. 


MAKERS OF 
Evaporating and Distilling Plants. 
Refrigerating & lee-making Maehinery. 
Feed Water Heaters. 
Feed Water Filters. 
Fresh Water Distillers. 


Bvaporators. 


Main Feed Pumps. 
Combined Cireulating and Ailr Pumps 
Auxiliary Gurface Condensers, dsc. de. 











MAKERS OF 
LIGHT SHEET IRON WORK. 


FLANGED PIPING, DUCTS, ete. 
FANS, AIR HEATERS, FORGES. 


Soin Maxuns axp Pariwrens Kiss 














THE “STANLOCK" BEATING SYSTEM 


JOHN ROCERSON & CO. LD. 


WOLSINGHAM. 8.8.0.. 60. DUR) Ax 


Maxuss of 
Steel Castings ana Stee! Fergin 
Stosklese Anchors, Dredger Buekets, Links, 
blers 
Stecring Gear, ke. ke. 


Sere veun Exqurnms. 
Volerrams akeotwestre Waa sham aie 


Werf GUSTO, FirmaA. F. Smalders, 


SCHIEDAM, HOLLAND, 
SPROIALITI Be— 
OREDGING PLANT, FLOATING CRANES, 
AND COALING VESSELS. 


Gea sur nage Advt every care: (] ved fom }) wook wise 
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(REGIB‘ERED TRADE MeR<). THE ORIGINAL 
ENTIRELY BRITISH. ne ec as 
SHIPYARDS, ENGINEERING and POWER STATIONS. N 
An Ideal Flooring for |ouavs MACHINE SHOPS. $ HELL FACTORIES INJECTOR 
AIRCRAFT SHEDS. | WATER andGASWORKS. GARAGES, &c., &e. 


HOLDEN & BROOKE, 
Ltd., “ 


WEST GORTON, 


MANCHESTER, and 
no, Te LONDON, 


























Can bo specially arranged to work ap to 300 th. pre sure. 














“{RONITE” ‘JTRONITE” Ses ae ve 
Flooring Waterproofing |: niet ~ 
makes Renders | ae cn a & 

Concrete Waterproof | 7 CEXTR ica "#e ee 

, Floors Coment |? Oi SEPARATORS. CUECTORS: 

=" ret hwaten Heavens 
Wear Proof, Bricks, N LOCO. & eHot. QWATER A 
f 

Dust Proof, Concrete, 
Water Proof Wood, AITONa C” L™ DERBY 
Grease Proof &., &e. MAKERS OF FLANGED PIPES, 


CAST IRON - STEEL - COPPER 


FOR STEAM, WATER & GA&. 
'See large advi. alternete. weeks. uw 





An Ironite Floor in course of construction. 





Flat Roofs rendered Waterproof at less than half the cost of asphalt. 
For full particulars apply to— Contractors to BUC NER. 


THE IRONITE COMPANY LIMITED,, 22322200 | P= a , 


(Manmaders -©« S. THORNELY MOTT & WINES, — 





Telephone: Victoria 5618. ll, Old Queen Street, WESTMINSTER, LONDON, S.W.1 


Telegrams: Thormotvin, Vic, London. 
SOLE INDIAN AGENTS: HEATLY & GRESHAM, Lid. CALCUTTA: 6, Waterloo Street; BOMBAY: 75, Hornby Road. 





BURDON'S ci‘cc. FURNACES 


OIL GAS PRODUCERS. 


JOHN SPENCER & SONS, Ltd., “zzz, | ee 





ee - — 





















































ESTABLISHED 1810. Telegrams es ing Newcastle or London Burden’s Furnace Works, BELLSHILL, N.B 
London Office: 32, VICTORIA ST., WESTMINSTER, S.W Contractors to Admiralty. War Office, British, Foreign and Colonial Railways, &c. 
Steel 
BUTTERS BROS. & CO., 
Manufacturers. GLASGOW. 
ELECTRIC T R 
SLABS. BLOOMS. CTRIC & 8 TEAM GRA ANES, 
BILLETS & BARS WINCHES. 
FORGED AND (Seve 'lustrated advt in lastand next week's issnes. «296 
HYDRAULIC PRESSEL joun Gisss a sous 
CRANKSHAFTS “a “PEERLESS” 
CRANK & STRAIGH? Blower & tee tot 
AXLES & FORGINGS, 5 FANS ie arp cia 


j SEND FOR leprae. 
724, Duke Street' 
Liverpool. Q7% 

Wor large advt. eae Nov 296 





ROLLED STEEL SHIF 
& BOILER PLATES u; 
1 

to 13ft. wide. CENTRE 


S.M. & CRUCIBLE || Gin. LATHES. 


STEEL CASTINGS Castings in Iron, Gun Metal & Brass. 




















up to 30 Tons. 
CHURNET VALLEY ENG CO Ltd., Look, STAFFS. 
TOOL STEEL. 
SPRINGS. BUFFERS | THOMAS CROMPTON, 
FILES. NORTH ASHTON, Nr. WIGAN. 


ON & STEEL HINGES 
| oR 
WASTENEYS-SMITH's | CRON os eee ee OnEN® 


Pat. sul! DOUGH TROUGHS, LIMBER WAGONS, &e 
STOCKLESS ANCHOF | SMALL FORGINGS to aay patters or drawing. 


FRANCO-SRITISH = == 

908 

cA IcePiants up to 200 Tors Capacity: HASLA M 
S 


> Sa 
ay » Yo) 
SCANS "PRESSED 








































FOUNDRY: é - 
GAO OO Ry 477 SALISOURY HOUSE aD 


LONDON WALL‘EC: 


AIR SVS TE as 














ixiv oe THE ENGINEER 7 Dro. 27, 1918 

















—== 














16 INCH INTERNAL GRINDER. 


DESIGNED SPECIALLY 











FOR | 








AERO -ENGINE 


CYLINDERS. 





HARRY F. ATKINS, petersorouaH. 





























CAMPBELL 


HIGH COMPRESSION OIL ENGINES 


Run on all Kinds of Crude or 
Residual Petroleum and on 
Tar Oil. 














J Consumption of Residual Oil :— 
_o ‘45 ib. per B.H.P. hour. 





NOTE. — THESE ENGINES START 
FROM COLD WITHOUT LAMP. 


NO LAMP IS UEED WHILE RUNNING. 
NO WATER INJECTION IS USED. 








ie he Built in Standard Sizes from 
' 7 to 400 B.H.P. and upwards, 


840 B.H.P. FOUR-CYLINDER HIGH COMPRESSION OIL ENGINE. 





ALL THE DIESEL’S ADVANTAGES WITHOUT ITS COMPLICATIONS & AT A LOWER PRICE. 


THE CAMPBELL GAS ENGINE COMPANY, LTD. 


Vast Weak tain sa HALIFAX, ENGLAND. Pe: te 
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CAST IRON. 





TURBINE BODIES 


MARINE 
CASTINGS 


BEDPLATES 


DIESEL 
CASTINGS 





&c. &c. 


Telegrams— 
“WILLANS, RUGBY.” 








SPECIALISTS IN 


conoenecr es | ALUMINIUM-ALLOY | x 


AERO-ENGINE CYLINDERS & GRANKGASES. 


vwewwene | WILLANS & ROBINSON Ltp.) ae 


RUGBY. 


CAST IRON. 





MOTOR ENGINE 


PISTON RING 
POTS 


C.!. STICK 


REDUCED POROSITY. 





n2) 
Telephone—i3 f RUGBY 
14 

















Head Office and Works 


London Office : 
38 Victoria Street, Westminster. 
Telephone:J3190, Victoria (2 lines). 
Tel. Address: “ Vilvalle London.” 





KEIGHLEY. 


WARD, HAGGAS & SMITH, 


... VICTORIA PARK, 


Tel. Address: Planers, Keighley. 
Tel. No.: 154 Keighley. ’ 
Codes: A.B.C.,5th Edition!; Lieber’s. 


Glasgow Office: 
23, Hope Street. 
Telephone: 210 Central. 
Tel. Address: “Fairpman Giaszgow 


RIS 2 a URINE om or 


ILLUSTRATION OF 24* SWING SURFACING AND BORING LATHE. 
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Ghe 


ELECTRIC 
rn Sl St Rt Ua) Ned 


has been developed 
toa remarkable bie ddiree 
of efficien cy by 


ELECTRO-METALS 
LiMirrep 
IMPERIAL BUILDINGS 
56 KINGSWAY LONDON WC. 





HUDSON PATENT UPRIGHT BOILER 





SUITABLE FOR 


OIL, WOOD - COAL 
BURNING. 









LEADING FEATURES; 


SIMPLICITY 


OF CONSTRUCTION. 





PROVISION 
SHELL 
EXPANSION 
TUBES. 





NO COMPLICATED 
WATER-JACKETED 
FIRE-BOX. 


LARGE HEATING 


and 
SUPERHEATING 
SURFACES, 


“WICH 

f / EVAPORATION. 
" — - won toe 

THOMAS HUDSON, Loto. ... 


SHEEPFORD BOILER WORKS COATBRIDGE, N.B. 


























SPECIALISTS IN 


PUMPING PLANT 


DUPLEX PUMPS verticat or HORIZONTAL 
DIRECT-ACTING PUMPS **S°RSrenr, 


FOR MARINE OR LAND INSTALLATIONS. 


| MOTOR DRIVEN PUMPS 


FOR COLLIERY WORKS. 


| VACUUM PUMPS. 












IMPROVED HORIZONTAL DUPLEX PUMP 


— 














THE FLIGHT OF TIME 


is always accurately recorded 
for weekly time and time on 
the job by the Gledhill-Brook 
Time Recorders. 


The recorder prints the definite 
hour, minute, and day. 


We have a Special Organisation 
Department at your service, and 
we ask you to consult our ex- 
perts if you require help. 


We are now booking orders for 
recorders and all accessories. | 





Catalogues free on application. 


=: =, “Practical Costing,” 3s. post free. 





Gledhill-Brook Time Recorders, 

















‘DAWSON & DOWNIE, L ecg 

| 5 TD., EMPIRE WORKS, HUDDERSFIELD. 

| ELGIN WORKS, 26, Victoria Street, 44, Hill Street, 

| 7 . CLYDEBANK. ve saiephone LONDON, S.W. 1. BIRMINGHAM. 
“ PUMPS, YDEBANK.” EBANK. _it 
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Post Your Enquiries 


for: 








EVAPORATORS, 








OR DRYING MACHINES, 


TO :— 


MANLOVE, ALLIOTT & CO., Ld., 


Engineers, NOTTINGHAM. Hi6 














CFF 


eae: 
Ay) NUS SRY 
\ 2 f ~ 
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wD 












¥ | AS 
© ALLIANCE 3 © 


Uy “SS 
bi aet eYy 
"Sra 













Yh) 3 
'AB H | ay 

i OR 
is x | 4 N 
| GOMPANYim = 

ifes \\ | 1g 4 | 
KY | AW 
Me ANUFACTURERS desirous of @® 
W) extending their Continental and 

(3X | Over-Seas Trade are invited to enter 

15 | into Correspondence 

AS y 

ap DEPARTMENTS 


is | Industrial Machinery, Proprietary 
| Goods, Chemicals, Textiles 


Hardware and!’ Produce 


AFFILIATED COMPANIES 


Paris Genoa Barcelona Stock- 
holm Copenhagen Christiania 


| Petrograd Moscow Rostov 
Tomsk Omsk Irkutsk 





ie) : Vladivostock 
a 
oy New York 


BY, Buenos Aires 


Rio de Janeiro 














ai Mg P= i 8) 
(@ i —_ » 


Sl TOPE OA SKE LEE FSS LEARY 
wee, PS wel Ses NS LES SY, 


i V®) 





a4 Sao Paulo Porto Alegre 
f(D) £ ‘ 

os | Valparaiso Guayaquil 

4 Cairo Alexandria Kobe 

| Soerabaya Sydney 

ip f 

AN | 

( S| We act as principals in all 
4 cases, payments being made in 
6G London on the usual trade terms 

4 Rf} | 

LS ALLIANCE TRADING CO.LTD., MERCHANTS, IMPORTERS & 
£5),| EXPORTERS, HOLLAND HOUSE, BURY ST., LONDON, E.C.3 
CZ | 

SEEPS SSPE EGE ROE ZS 
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GLOVER’S || 
LEAD 
PRESSES 


FOR CABLES, PIPES, TRAPS, 
AND BENDS. 


lxviii 





















AS SUPPLIED TO 
HIS MAJESTY’S GOVERNMENT. 








a aad ge All other Cable Making 
> i Machinery. 


W. T. GLOVER & CO., LTD.., 


Trafford Park. MANCHESTER. 


GLOBE 
“CORNER” 
ORILLING 
MACHINE. 
SIMPLEST 

AND MOST 
DURABLE 
CONSTRUCTION. 








| 




















GLOBE DRILLING, TAPPING & REAMING MACHINES HAVE 
FEWER WORKING PARTS THAN ANY OTHERS OF THE TYPE 
















GLOBE 

















GLOBE 
CHIPPING, CAULKING PNEUMATIC 
AND RIVETING GEARED 
HAMMERS, MADE MOTOR HOIST. 
THROUGHOUT FROM MADE IN 
NICKEL GUN STEEL. FIVE SIZE& 
LIFTING 
CAPACITY 
_ } TON TO 
GLOBE PNEUMATIC ENGINEERING van 
Representatives— GASKELL, WALKER & DEAKIN, Standard 
1, VICTORIA STREET. LONDON, S.W. EDMISTON BROWN'® CO. ;Cinsgow. one LODGE & Co. sen limes 
: DUDLEY | When eee kivoRY, OFA Soo > Tues arent, neiroer Paris. 
Piegrems Sevucccom, Wes’) Lexpon ma Petapeees | HE Veron. TUENBULL & CO. Birmingham.  TEKNISK CO. Dronningensgt 14, 
ESSERE A ce gaghis besa” Br EMARTPALLING Yaggaare Sadak Gomtineon 
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These Turret Lathe Toolholders are a few examples of the 
large variety of tools and toolholders we have in stock. We 
can offer complete equipments of standard tools for the 
production of a wide range of work without additional 
outlay, or single tools for the balancing of existing equip- 
ments. In addition to Capstan and Turret Lathes, these 
tools can be used on Automatic Screw and Turning 
Machines, in many instances without alteration. 





We shall be pleased to send further particulars and descriptive 
catalogue on request. 





H. W. WARD & CoO., LTD., 
LIONEL STREET, 


BIRMINGHAM. 





LONDON : PARIS : MILAN 
ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD. 


34, VICTORIA STREET, WESTMINSTER, S.W. 1. 59, RUE DE CHATEAUDUN, 59. VIA PARINI, 31. 
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THE LEEDS FORGE CO. LTD. 


London Office : 
38, Victoria St., 








LEEDS. 





Pioneers in the Design 
and manufacture of 
Pressed Steel Under- 
frames and Bogies, 














Westminster, and All-Steel Rail- 
S.W. 1. way Passenger Car- 
riages and Wagons, 
BUENOS AIRES WESTERN RAILWAY. PATENT CENTRE & SIDE DISCHARGING HOPPER BALLAST WAGON. 
—™ — 
—- 








FLANGE COUPLING. Oe 


FRANK WIGGLES WORT 





wOMPRESSION COUPLING. 


& CO. 


e 0. SHIPLEY, rons. 














ALL ELECTRIC 


OR 


ELECTRO-PNEUMATIC 


POWER 
SIGNALLING 


D.-C. ano A.-€. 
TRAGK GIRGUITING. 


AUTOMATIC SIGNALLING 


FOR 


UNDERGROUND 


OR 


SUBURBAN TRAFFIC 
A SPECIALITY. 





A.C. LAMP SIGNAL. STYLE D. 





THE McKENZIE, HOLLAND & WESTINGHOUSE 
POWER SIGNAL 60., Lto., 


68, VICTORIA STREET, WESTMINSTER, 
LONDON, S.W. 1. 


Telephone— 
VIGTORIA 4760 (2 lnea) 


Telegrams— 
“ POWERSIG, GOWEST, LONDON.” 








Grtccetatie, Landen. aie 








EAST FERRY ROAD ENGINEERING WORKS CO. L* 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
[Patent Pneumatic Grain Elevating Machinery. 





Nf Bi XN! 


om : Y 


MS 2 & 


( AIAN 


A] 


we 
2) 











HYDROSTATIC CRANE WEIGHING MACHINES. 
(General Engineers and Ironfounders. 


MILLWALL, LONDON, E. 


ENGINES, PUMPS, SLUICES, CAPSTANS, &e 
Estimates given for Repairs. 





en I reer 


i 
t 
: 
F 
& 
p 





Wi 


























The illustration shows a 1000 
pes K.W. Condenser for 28in. Vacuum 
equipped with a separate lift 
pump for delivering the dis- 
charged water to a cooling tower 
or sprays. The lift pump is of 
the standard high efficiency Rees 
Roturbo type, and being direct 
coupled the arrangement is 
compact and accessible. 


THE ROTARY JET CONDENSER 





The words ‘Rotary Jet’’ have a 
distinct meaning. As applied to con- 
densers they describe a Rees Roturbo 
Condenser, which is a Unit Outfit, 
and not an assembly of units. It has 
only one impeller, which performs 
three separate functions : 


1. Acts as injection water pump, 
spraying the water Josttively into 
the condenser. 

Condenses the steam and Aosztively 


removes the air contained in same. 
ae 5 . THE IMPELLER—the one and only working part 
Positively ejects the mixture of in the Rees Roturbo Rotary Jet Condenser. 


It has no rubbing contacts, and therefore does not wear, 


hot water and air to atmosphere pete 











luxii THE ENGINEER 

















A. & J. MAIN & CO., LTD. 


CONSTRUCTIONAL ENGINEERS AND CONTRACTORS. 
Buildings for Tea, Sugar, Jute, Rubber Plantations, &c., a Speciality. 





CLYDESDALE IRON WORKS, GLASGOW. 
GERMISTON BRIDGE WORKS, ” 
CALCUTTA BRIDGE & ROOF WORKS, CALCUTTA, 





~— —. 


LONDON OFFICE: 31, BUDGE 


ROW , 





Due. 27, 1918 
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ESTABLISHED 1832. 


RANCIS BERRY & SONS. 


SOWERBY BRIDGE, ENGLAND. 





MPROVED PLATZ BENDING ROLLS. MADE IN VARIOUS GIERS.: 


“or HEAVY MACHINE TOOLS. 


Contractors te the Admiralty, india and Colenial Offiees, and meet of the 


Foreign Gevernments. 





BB MRS ORT TE 
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In Nickel Silver, 
Brass, etc., eo 
for all purposes.  aneineneeandll 
Deep Drafting Metals. 
Template Metal. Wires. 
General Rollers and Wire Drawers 
of Non-Ferrous Materials. 
HEELEY SILVER ROLLING 
& WIRE MILLS, L!°. 
GUERNSEY ROAD, SHEFFIELD. 
Telephone—4513 (3 lines). Telegrams—“ Ixion,” Sheffield 
NS ae 














REASONS WHY YOU SHOULD ORDER “REDMAN” LATHES. | 


Because we have made, THE BEST for a quarter of a century at moderate prices, and our experience is always at your service 
They are made in a modern shop, with up-to-date plant and methods.: 

Workmanship and material of the very best and accuracy. guaranteed to within 1/1000in. 

The photograph represents our 8jin. x 10ft. Straight Bed High Speed Hollow Spindle Lathe. but they are made in sizes 
6jin., Sjin., and 10jin., and lengths to; meet customers’ requirements. 

PROMPT DELIVERIES. 





- PF 





C. REDMAN & SONS, 


Kingston, HALIFAX, England. 


Telegrame and Cables; Redmans,fEngineors, Halifas. Telephone: 308. ABC Code, 5th Edition, and Lieber’s (5-letteri. 


London Representative - E. C. AMOS, M.I.Mech.E., 22, Martin’s Lane, Cannon Street, London, E.C. 


Telephone; 5488 Bank. Telegrame: Drilltag, Cannon, Lenden. G20 


















<= 





a 
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MOTHERWELL, N.B. 











Telecraphie Addrees—BRIDQE. a | DOCK GATES 
Nattena!l Telephone Ne. 40; sat § ‘ $ t 4 _ 
; STRUCTURAL 
London Address: WORK, 
82, Victoria Street, 
Westminster. —— 
Satan HYDRAULIC 
BRIDGES, PRESSED 
ROOFS, FLOORING 
PIERS, A SPECIALITY. 
TANKS. art) 


THE MOTHERWELL BRIDGE CO., LD. 























“cz DOUBLE HELICAL GEARS Str‘ic 
WORM & SPUR REDUCTION GEARS s.2n ews 





EVERY OTHER DESCRIPTION OF GEARING AOCURATELY MACHINE OUT. 


LLEWELLINS’, 
MACHINE CO.,, 


BRISTOL, 


If lp i 








I 


o. Ltp. 





PATRICROFT. 
MANCHESTER. 





™ LOCOMOTIVES. 











~ gga TTS 


ETS REE IO LN I LCT FS Oe 
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CONDENSERS 


For LAND AND MARINE INSTALLATION 8, 
REFINERIES & SIMILAR INDUSTRIES, 


H mage ante nig EJECTAIR 


ECONOMICAL PRODUCTION OF HIGH VACUUM. ABSOLUTE STABILITY. NO MOVING :PARTS. 


Dec. 27, 1918 


——— 
—_—_ 
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HICK, HARGREAVES & co. in Soho Works, BOLTON 


Telegrame—HICK, BOLTON. Bole Licensees. Phene---1873-4 BOLTON 


BROWN’S STEERING GEARS. 


STEAM, HYDRAULIC AND ELECTRO-HYDRAULIC. 

















TELEMOTORS for STEERING ELECTRO-HYDRAULIG 
HELM SIGNALS. STEERING GEARS, WINCHES. 
sO CRANES, 
COMPLETE DEETALLATIONS BOAT HOISTS, CAPSTANS, &e. 
WYDRAULIG CARGO WORKING rote etten 
GEAR FOR SHIPS. (RON FOUNDERS. 
DIRECT-ACTING REVERSING ee 





and | 
TURBINE CONTROL ENGINES. | ON ADMIRALTY LIST. 


ati BROWN BROTHERS & co., 
BhOWN'S ‘PATENT “STEAM TILLER” TELEMOTOR CONTROLLED 
tome tree: ROSEBANK IRONWORKS, EDINBURGH.  o...0...-— rmecss 1 


WITH HAND GEAR CCMBINE. 


FRANCIS MORTON 8 CO., Ltd. 




















MACHINE SHOPS, 
CRANE GIRDERS, 


AND 


STEEL STRUCTURES 


BRIDGES, ROOFS 
STEEL FRAMED 
BUILDINGS. 








[Terminal Station Rooliag,“Buence Ayres. Is NW 


Constructional Engineers, Hamilton Ironworks, GARSTON, LIVERPOOL. 















Motor Pumping Plants. 
Emergency Lighting Plants 


Marine Motors 


Complete Motor Boats. 


Complete Motor Boats 
















Motors in a range of 11 sizes- 
from 3 H.P. up to and iv 





. J.W. BROOKE & Co, 








up to 80 feet. . parece 
Steel Vessels up to LOWESTOFT, cluding 150 H.P.—— - 
200 feet. ENGLAND. 10: 

















+12, “) B ate $-cyl. Marine 
oe = Reverse 


lh. 


ecarcaae 





Telegrams :—Brooke, Lowestoft. 
Telephone :—380 Lowestoft. 
Codes—A B OC, 5th 
Edition and 
Private. 


Z 









A 





H.M. Consul’s # 
Tender, 30ft., 40 H.P. ff 
Speed 10 knots. 4 


> 
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FIRTHS 


“FREEDOM BRAND 


~jpas 
FORGINGS 














Ub 


MHZ 


“7 








THOS. FIRTH & SONS Lrp., SHEFFIELD. ~~ 
: ; 








A ~™ny AQ qv oo yw «”©*m«“«w«w¢ = ——— NW w"" 


MECHANS LIMITED, 


Engineers and Contractors, 
SCOTSTOUN [RONWORKS, 


on orem St. WESTMINSTER, 8.W. GLASGOW. 


HALKETT’S 
CRUCIBLE GAS FURNACE 


GAS & AIR CONTROLLER & MIXER 


IS MOST ECONOMICAL 
AND EFFICIENT FOR 


Me) MELTING oF aL METALS 


“W. HAWTHORN, LESLIE & 60, LTD, | 


NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


Of every description for Home and Foreiga Railways. 


TAN ENCINES AND COMBINED CRANE AND LOCOMOTIVES 


Always in Stock and in Progress. 
COLLIERIES, IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS, &c 


Mariné Engineers and Shipbuilders. 











i\ 



































Teleg Ad’, -LOCOMOPIVE, NEWCASTLB-ON-TYNE, FL04e BSTABLISHE!: 1817 


~ CRANES 


of every description. 


THREE-MOTOR ELECTRIC OVERHEAD TRAVELLING CRANE. WRITE FOR CAT = 
ELECTiic WINCH. 


J of N SM ITH (KEIGHLEY) LTo, KEIGHLEY. *"" “Sse. ego © 
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STEVENSONS, 


PRESTON. 


STEEL CASTING LADLES 


UP TO 


100 TONS CAPACITY. 


IRON FOUNDRY LADLES. 
GAS AND AIR REVERSING VALVES. 
Lid) 
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MAN ees * WED (Numerous secti 








PLAIN AND ORNAMENTAL FENCING, ano GATES, ac. 


Also Black and Bright Bolts and Nuts, Railway and Tramway Fastenings, &c. 


JONES & BAYLISS, L°. 
AY | SS. WOLVERHAM PTON. 


LARGEST MAKERS OF CAST IRON TANKS 


IN THE KINGDOM. 


--. -’ 


< 














BRANCH OFFICES— 
LONDON - - - 10-12, Walbrook, E.C. 4. 
MANCHESTER - Grosvenor Buildings, Deansgate. 
LIVERPOOL - - 60a, Lord Street, W. 
SHEFFIELD - - Moorhead. 








All plates machined full width of flanges. 


Tanks of any size supplied and erected. 





DRAWINGS, SPECIFICATIONS AND 
ESTIMATES ON APPLICATION. 





OINTRACTORS to the 
ADMIRALTY, 
WAR DEPARTMENT, 
CROWN AGENTS FOR THE OOLONIES. 














hegreme—N EWTON, SHEFFIELD. Telephone—2000 (Two Limes} 
ESTABLISHED 179%. 


NEWTON, CHAMBERS “su TRONWORKS, _ SHEFFIELD. 
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POSTAL ALTERATION. February 9th, 1918. Although our Works are still at “MIS TERTON, near Gainsborough,” the Postal Authorities tor 
economic reasons have changed our] Postal Address. Please therefore note that atter the above date all eorr d must be addressed to: 


ERNEST NEWELL « C® [70 




















7 vaally Aled by Waist or MISTERTON, via DONCASTER. 2 
Q | Automatic Feed For Feeding Beak Slag : “9 Taba... For Grinding the Slag into 
3) ™ a... For First Grinding of 10 | eer.” it? | For Mlorating Fine Weal” 
ug’ ag. mouse Conveyor 
























































{meee | SUPPLY COMPLETE BASIC |) "sere. eee 
Sar ee SLAG Works. Le oo 
COMPLETE CONVEYING & 
CEMENT ELEVATING 
WORKS MACHINERY 
AL80 A OF EVERY 
SPECIALITY. DESCRIPTION 














11 PLANTS SUCCESSFULLY RUNNING. pa oe 
parece 6 PLANTS ON ORDER, AUGUST, 1917. NEWELLS, SusTenton, 
10 PLANTS ORDERED DURING WAR. TT 


The Total Capacity of the above Plants equal 800,000 Tons per annum. Bac 
























DEPARTMENTS :— 


Macuinery. ENncinecRs’ Toots. EvecTRIcAL PLANT. 
LOCOMOTIVES, CRANES & CONTRACTORS’ PLANT. 


Rails & Accessories. Structural Steelwork. 
BOILERS & TANKS. PIG IRON. 


SGRAP IRON & STEEL 


OBSOLETE TONNAGE. 
DISMANTLING. 
OLD METALS. 


COAL. COKE. 
MINERALS. 


BROKEN 



























CHARLTON 


TINSLEY Sheffield. 
















SILVERTOWN. 
PRESTON. MORECAMBE. 
BRITON-FERRY. SWANSEA. 
WISHAW. 










SE PR EN CAAA ATONE ToT Te 





| ee 





























+ | THOPKINSON &C?LE® HUDDERSFIELD_ 
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TURBINE GEARS, L™- 
HYDE. irae 


TEL 


PHONE: 41, HYDE. 





DOUBLE HELICAL WHEELS| 


UP TO | 


16 FEET DIAMETER 
PROMPT DELIVERY. 


DUNCAN STEWART aC? & 


London Road Iron Works, GLASGOW. 


STEELWORKS PLANT 
AND HYDRAULIC MAGHINERY. 


Patent Rolling Mills, 














Patent High-speed 











All types and sizes. 


Vertical and Horizontal 
Rolling Mill Engines with 
new Single Lever Gear. 


(Patent applied fop). 


Bloom, Slab, Billet and Plate 
Shears, Steam - Hydraulic 
and Electrically Driven. 


Hot Saws. 
Ingot Stripping Cranes. 
Steam Hammers. 


Tube Drawbenches, 
etc. etc. 


Telegraphic Address: 


Steam-Hydraulic Forging 
Presses, 150 to 12,000 


tons. 
Armour Bending Presses. 


High Pressure Hydraulic 
Pumps, Electric and Steam 
Driven. 


Accumulators, all types. 


Shell Forging, Drawing and 
Nosing Presses. 


Gun and Shaft Straightening 
Presses. 


Troughing Presses, 
etc. etc. 


STEWART, GLASGOW. 








800-ton Improved Steam Hydraulic 


Forging Press 
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(OL.DHAM) LIMITED 
“MANUFACTURERS OF ALL TYPES OF MACHINE TOOLS 














10sin. Centre S.S. and S.C. Tool Room Lathe 


with All-geared Headstock and Taper Turning Attachment. 


GLOBE IRON WORKS, 
SS 


Telephone—OLDHAM 1273 


























oT ailiiee STREET, LONDON. 





Asbestos and other Packings. Jointing Materials. 
Non-Conducting Coverings, &c. 


Sole Manufacturers ot— 


“Dagger Packing. Salamander Asbestos Joints. 
“Syren ‘scx, Packing. Victor Metallic Asbestos Joints. 
Gladiator” Packing Asbestos Packed Cocks & Gauges. 


THE BEST OF THEIR RESPECTIVE KINDS FOR ALL PRESSURES. 


ENGINEERS’ STORES OF EVERY DESCRIPTION. x 
Contractors to the British Admiralty for over 30 Successive Years. 
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HENRY SIMON L®@ 
20, MOUNT STREET, 
MANCHESTER. 
Specialities :— 





PORTABLE GONVEYORS, 
PILERS AND 
TIERING MACHINES. 


As a convenient and expeditious means 
for the warehousing and loading-out of 
goods these appliances are unequalled. 


MECHANICAL AND PNEUMATIC SHIP DISCHARGING PLANTS. 
ELECTRIC LIFTS FOR SILOS, MILLS AND WAREHOUSES. 
GRAIN HANDLING APPLIANCES OF ALL KINDS. 


CLARKE, CHAPMAN & CO., LTD.. 


oie (titer tromaloitarving + & ons Eds. Victoria Works, GATESHEAD. Telephone gg peach rainy No. 187 Olty, 


Western Un on & Private. 


Seite Office: 50, Fenchurch Street, E.C. i eee oak. Cane 





























Belinder Cyclops" Crude Oil Cargo. Winch. Electrically driven Winch. Kw 


— MANUFACTURERS OF THE — 


‘“WOODESON”’ Patent Watertube Boiler for Land and Marine Installations, 


VERTICAL THREE THROW PUMPS 


* For BELT or | MOTOR DRIVE. 


PUMPS AND PUMPING Mier 
MACHINERY ‘i 


FOR EYVERY PURPOSE. 


















WRITE FOR LIST No 4 


QBs 


JOSEPH EVANS & SONS. Mee 


(Wolwerhampton), Ltd. 
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‘LEA’ COAL METER 


FOR USE WITH 


Chain-grate Stokers. 











The above Patent Meter is actuated by the 
Stoker itself, and counts up continuously 


the coal burnt. 


THE LEA RECORDER CO., Ltd., 


28, Deansgate, Manchester. 





























MARINE MOTORS 
an>D MOTOR BOATS. 


HIGH-SPEED CRAFT. 


DURING the past 50 years the same of Thoray- 
croft has closely connected with all ty 5 
of high-speed craft, and to-day there :taads « the 

credit of the Grm a long list of records achieved 

with high- war vessels, motor craft and other 

ith experieace thus obtained 
e are few shipbuilders who cam offer better 
facilities for the construction of special of craft 
either for oficial, pleasure or . jal purposes. 





Fi 


10, GROSVENOR PLACE :: = 
(Close to Hyde Park Corner), 


Marine Meter Werks: BASINGSTOKE. 


LONDON, §$,W.1 





JOHN I. THORNYCROFT & CO., LiMiTED, 
| 
| 
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BOILERMAKERS, | 


Caledonian Iron Works, 









Vd 


WL 
oy 


_ 


OO 





GLASGOW 4 
-. 
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If your Staff know they are using 
Absolutely 


SAFE CONTROL GEAR, 


Increased Production will be the 
result. Absolute Safety to the 
Operator is secured by the use of 


SAFUSE « DONLOK’ 


Switch, Fuse & Plug Gear. 





Sole Manufacturers and Patentees: 


DONOVAN & CO., 


47, Cornwall Street, 


BIRMINGHAM. — 


Telegrams : 
** Donovan, Birmingham.”’ 
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WIRE ROPES & 
& WIRES. 


ESTABLISHED 1864. 








Ly 
MARK, 
CONTRACTORS TO: 


The Admiralty, War Office, Crown Agents for the 
Colonies, Post Office, India Office, ‘Trinity House, 
and various Foreign and Colonial Governments, 












WINDING. 


WINDING ROPES 
HAULING ROPES 
CRANE ROPES 
GUIDE ROPES 
SIGNAL WIRES 













Specialities: 











Telegrams—“WHITECROSS, WARRINGTON. 
Telephones—Nos. 9, 10 & 11, WARRINGTON, 


== WHITEGROSS C0., LTD., 


WARRINGTON. 
Agents for N. & S. Midlands: BIRAM & CO., 29, Euston Road, London. 











cqauneett 














I 








Contractors to the British Admiralty, War Office, Air Board, 





Home, Colonial and Foreign Rallways, Etc. 





Tel. Address :—" Masta Sheffield.” Codes 


MASTA STEEL WORKS, LD. 


Tel. Nos. 2773 & 4008 Central. 


THE 


: Lieber’s & ABC (5th Edn.) 


SHEFFIELD. 
ACTUAL STEEL MANUFACTURERS, 


Specialists in Tool Steel & Steel for Aircraft & Automobile Construction 


SPECIALITIES: 





High-Speed Tool Steel. 


Cast Tool Steel. 


Special High-Grade Steels 








“MASTA EXCELLENT,” 


“RITOS,” for tools requir- 





for all kinds of tools used 
on the hardest materials 


made. 


“MASTA PRIMA,” best 
adapted for machining 
Alloy Steels. 


“MASTA ROYAL,” especi- 
ally suitable for turning 
chilled iron and hard nickel 
steels. A good stock tem- 
per for general machining 
work, 


“MASTA CHAMPION,” 








ing a keen and lasting 
cutting edge. 


“ PYROS,” unsurpassable for 
Taps and Dies, 
“ AROS,” for roughing or 


finishing tools used especi- 
ally on chilled rolls. 


* DIAMIC,” automatic tem- 


To the Automobile and 
General Engineering Trades 
the following are recom- 
mended— 

“T.N.D.” Chrome-Nickel. 
“T.V.N.C.” Nickel-Chrome, 
“T.V.C.” Vanadium-Chrome. 


“N.U.B.” Special brand of 
“Unbreakable” Case-hard- 
ening Mild Steel. 

“T.N.C. 1.” Nickel-Chrome 
Case-hardening Steel. 


“T.N.C. 3.” Nickel Case- 





pering chisel steel, com- 





recommended for machin- 
ing softand medium grades 
of cast iron. 


“MASTA,” is the ordinary 
common standard of high- 
speed tool steel for general 
machine-shop practice. 


bines the maximum of 
hardness with the greatest 
toughness, another feature 
being its high resistance 


to blows, without breaking 








or splintering. 


hardening Steel. 
These and other of our 
manufactures are well-known 
all over the world. To firms 
interested, a descriptive list, 
showing approximate test figures 
and purposes for which each 
brand is recommended, will be 








s NOTE — When ordering, and when in doubt as to the most suitable brand, state only 





class of Steel and purpose, and leave the choice to us, 


Bae Manufacturers also of all kinds of Tools, such as Carbon 
and High-Speed Twist Drills, Reamers, Etc. Miss 








Glacier Anti-F detien Metal Co. 


LTpD.. 
Waldo Road, 
WILLESDEN JUNCTION, LONDON, N.W. 





MANUFACTURERS OF 


Findlay's Special Motor Metal 


GLACIER AN 


ek 


FINODLAY’S 
SPECIAL MOTOR METAL 





The proved best metal for Aero Engine Bearings, 
Motor Car Bearings, Heavy Gas Engine Bearings, 
and Bearings working under the severest conditions. 





Glacier Metal. 





The Standard General Purposes Metal, especially 
recommended for Electrical Machinery, and for 
General Repair Work. 





BABBITT’S METAL—All Grades. 
ALSO BRE 
WHITE METAL to any Specification or to Sample. 





Contractors to the ADMIRALTY, WAR OFFICE, INDIA OFFICE, &c. 



































THE ENGINEER 


lxxxv 








PETROL - PARAFFIN 


LOCOMOTIVES 
RAIL & TRAM CARS 


BEST BRITISH DESIGN & WORKMANSHIP 
FOR MAIN LINE & INDUSTRIAL PURPOSES 





60 H.P. Petrol Locomotive. Gauge 2ft. a.d upwards. 





Send Enquiries'to . . 


McEWAN, PRATT & CO., LTD., 


13, SOUTH PLACE, LONDON, E.C. 


Telegrams: INNEAL, LONDON. "Phone: London Wall 458. 


BAGULEY WORKS, BURTON-ON-TRENT. G182 


















Oxygen, Ammonia and 
other Compressed Gases. 


Diesel Engine, 
Starting Bottles. 


AND 


Air Receivers. 


TheCHESTERFIELD TUBE C°L° | 
: CHESTERFIELD ENGLAND. 


ENQUIRIES TO BE SENT TO CHESTERFIELD, QUOTING ~ “ss e. 


Se an 











¢ 








On Admiralty, War Office and India Office Lists. 


THE METALLURGICAL CO. Lo. 


82, VICTORIA STREET, 
WESTMINSTER, LONDON, S.W 


Werks ‘— 
Walker Gate, Newcastle-on-Tyne 








London Telegrams: 
“ Llatemingo,” Vic., London. 


Telephones : 
1928 & 1929 Victoria, London. _ 


Works Telegrams : 
’ Newcastle-on-Tyne. 


‘ Ingots,” 
Telephones : 
$551 and 3552 Central, 
Newcastle-on-Tyne. 


GUN METAL and PHOSPHOR 
BRONZE INGOTS 


Guaranteed to Admiralty and War Office Specif oations, or any 
other specified mixture. 


MANGANESE BRONZE INGOTS 


to War Office and Admiralty Specifications, and special K. V. B, 
ray Noo — 40 tons Tensile, 20 tone Yield and 20-24 per 


SPECIAL BRASS INGOTS 


A. B. C. & G. qualities to War Office Specifications. 


MAKERS OF HIGH-OLASS 
ALLOYS IN INGOTS TO GOVERNMENT, 
RAILWAY OR ANY OTHER SPECIFICATION 





MANGANESE COPPER, FERRO ZINC, NAVAL BRASS_ 


Babbit and White Metal Ingots of every description. 
ORDINARY YELLOW BRASS AND GUN METAL INGOTS, 
for commercial work. 


BEST SELECTED COPPER INGOTS, BRAND. 


a M.C.LL,”’ 














aun 


“NEW PROCESS” 


aa PEARS 


All to BROWN & SHARPE’S Standard. 





Also METAL GEARS. 


SEND FOR DESCRIPTIVE CATALOGUE. 


GEORGE ANGUS & CO., Lid. 


NEWCASTLE-ON-TYNE. 
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SLOTTING. 


MELLOY’S PATENT . 
STROKE CHANGE. pie to 72in. 
RHEOSTATIC 


BRAKING. 












PUSH BUTTONS CONTROLLING :— 
STARTING, 
STOPPING, 
RAM 
SETTING, 
STROKE 
CHANGING 





QUICK POWER 


MOTION 
TO SLIDES. 
BRITANNIA, MANCHESTER. Re ee crry.. 











WITH INTERCHANGEABLE TIPPING BODY FOR REFUSE, ROAD METAL, &c. 





MANN’S PATENT STEAM CART & WAGON CO., LTD., 


HUNSLET, LEEDS. 
LONDON OFFICE - & FENCHURCH AVENUE, E.C. 

















ROPE 
DRIVING. 


FOR EFFICIENCY & = 
DURABILITY USE 


| Illustrated Lecture on— | 

| “THE TRANSMISSION | 
OF POWER BY 

ROPES.” { 

| Post Free on Application. 





Telegrams: 
“Kenyon, Dukinfield.’ 
Telephone: 494 Ashtoa. 








mo 
95 & 97, FINSBURY PAVEMENT, 
E.C. 


DIPLOMAS OF HONOUR 
BRUSSELS and TURIN. 


KENYON & SONS, Létd., 


CHAPEL FIELD WORKS, 
DUKINF IELD, nr MANCHESTER. 71 

















RC 


‘ > CKS. DIES eTAPS . 


of Highest Quality Only 


IMPROVED FirReE-BOx STAY TAPS 
FOR Loco CROWN STAYS, &C., 
IM PROVED TUBE PLATE TAPPING APPARATUS, 
"esi wnt Description of er = Tackle 





(16 YEARS MANAGER AT SIR JOSEPH WHITWORTH aos) 
BRITAN NIA WORKS, ORDSALL LANE , SALFORD, 
MANCH ESTER 






EJECTORS 


PNEUMATIC | CAIRO CoMANY OTHER 


COMPRESSED. 
AIR LIFTS 


FOR RAISING WATER 
FROM WELLS, 
BOREHOLES ru 





PRAY Gor FOR 
JOON CAPE TOWN, RAISING SEWAGE 
SLUDGE, 
| WATER, 


yy 


S USE 
FASTBOURNE, 60 


SHONE 


" - 
visit ll 


TT 





| Al 
COMPRESSING 
MACHINERY 


FOR ALL 
SERVICES. 


merit 


& 
16,VICTORIA S?, 
LONDON, SW. 








LO 
39, 


MARSHALL, FLEMING & C0., LTD,, 


ELECTRIC AND HAND 


LOCO. STEAM CRANES. 
ELECTRIC GOLIATH CRANES. 


ELECTRIC WHARF CRANE, fitted 
with M. F. & Co.’s Patent Free 
Barrel and Free Brake. 


Contractors 
to the Admiralty, 
War Office, 


Victoria Street, 


NEWCASTLE-ON-TYNE 


I, St. 


MOTHERWELL, 





TRAVELLERS. 


. | 














&c. &c. 


NDON ADDRESS— 


Westm nster, S.W. 1. 


OFFICE: 
Nicholas Buildings. 
M167 














for GRAVITY RUNWAY, 
BAND CONVEYORS, 
ELEVATOR-CONVEYORS, 


and general PLANT PLANNING based 
on “Continuity of Process.” Write to-day to 
ROWNSON, DREW & CLYDESDALE, Ltd. 


AIDING ENGINEERS) 
2285 Upper Thames Street, London, E.C.4, 
and NEW YORK. 








L 


C 

















TAYLOR & 


STEAM & 


Nat. Tel. 










ee 


RANES, 





ELECTRIC 


Teleerams 
LIFTING, LEICESTER 
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COCHRAN 
BOILERS 


SUITABLE 
ALL 
PURPOSES. 
Write fer Catalogues. 


LAND, CLASS A. 
MARINE, CLASS B. 
OTL FIRING. WASTE HEAT 


@c. &s. Me. 


| COCHRAN & CO., ANNAN, LTD. 


ANNAN. SCOTLAND. 











FOR CAST IRON. 


TESTS IN DEFLECTION AND TENSION. 











SUITS ADMIRALTY and WAR OFFICE. 


SAML. DENISON & SON, Ltd., 


London Office: 


PARKSIDE, 
Nr. LEEDS. 


28, Victoria Street, Westminster, S.W. 1. 














>> 4 
HENDR "THE SE ILLUSTRATIONS are drawn to 


Y FROM A SINGLE STRAND hs ale. ‘They show the striking advance 


“BEL TING made by Hendrys’ new patent Flexible 
> construction over the old style. . . . . 

HENDRYS’ Laminated Leather BF LTING is now guaranteed to give effi- 
cient and satisfactory driving over Pulleys ONE-HALF cane Two-THIRDS 
smaller than is practicable with any other type of flat belting. . The 


remarkable Flexibility of HENDRY BELTING ensures perfect distribution 
of load over the driver and driven pulleys. Booklet and Prices on request. 























JAMES HEN DRY, 
252 Main St Bridgeton 
GLASGOW 


‘DUDBRIDG 


GAS.OIL ENGINES. 








E 





The Dudbrdge Tron Works Ld. Stroud. Gloucestershire 


WILLIAM BEARDMORE & CO., 


Linat 
STEEL MANUFACTURERS, aa 


ARMOUR PLATE MAKERS, 


Forgemasters, Shipbuilders and Engineers 
(LATE 5. W. PIER & SONS. L>.), 


GLASGOW . 








DE BERGUE & CO., LID., 


MANCHESTER. 





PUNCHING 


SHEARING 
MACHINES. 


Tilustration shows 
No. 4c MACHINE 
for lin Plate 

Gaps 380in 


MACHINE MOULDED 
GEAR WHEELS 


And Engineers’ Castings. 
COOD QUALITY. LOW PRICE. QUICK DELIVERY. 


GEORGE JONES, Limited, 


LIONEL STREET, BIRMINGHAM. 


Talegrams : ROLLING 














Qaee 


Talaphone: 1002. 


CHARLES McNEIL, Ld. see omy er 270, 
Stamped Steel Pistons up om 56in. Seianeneanaaes: 
WELDLESS LOCOMOTIVE 

DOMES up to {4in, Thick. Sr ont 


Cede, Sth Edition ABC. 
Engineering Code 2nd Edition eo 








Park Ironworks & Fo we F 
est Scotland St., LAS Gow. 






<< KS 
Ei ee Neil S 
roucht Ste e| Pistont 


‘ 


= Embossed 
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OXYGEN 





For the Welding and Cutting of Metals. 


British OxygenCo.,Ld. 


The oldest and most extensive Oxygen 
producing and distributing business in 
the worki, 





Fac ories in all important Engineering 
centres, equipped exclusively with 
MODERN PLANT, capable of producing; 


1,250,000 Cubic Feet of dees per day. 


MANUFACTURERS oF 


Oxy~Acetylene Welding 





BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 

And other Appliances. 

ome Dems 

Fer full particulars apply te any of the Company: 

Werks — 

Everton 8 me; Westminster, 5.W 
LOKDON - {F a 

North Wembley, Middlesex. 
BIRMINGHAM - Saltley Werks. 
WOLVERHAMPTON Lower Walsall Street. 
COVENTRY- - Terry Read 
CARDIFF - - - East Moors. 
MANCHESTER- - Great Mariberough Street. 
BIRKENEEAD- - ™Bremberough Port. 
NEWCASTLE - ON - 

TYNE - - - Shields Par ater Gate. 
GLASGOW - - - Rosehill W: Peolmadie. 
SHEFFIELD - - Ositie Works, Saville Street. 
SYDNEY Vaw . Balmain 
a 


THE 


CLEVELAND 
BRIDGE anp 
ENGINEERING GO., LT? 


is buen = een eee 


Fron and Steel Construstional ‘Werk. Gas 
HEAD OFFICE AND WORKS— 


DARLINGTON. 
LA a 














A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. as 





























For High-class Castings 


Ie Gun Metal, Phosphor and Mang-nese 
Bronze, White Metal »nd other Alloys, 
up to 3 Curt. 


JOHN CLIFF E, Chemist & General Founder, 


Great Brook Street, BIRM'NGHAM 


BOILER COVERINGS. 
96°, SAVING. 


IN RADIATION MOST PROFITABLE. 
SC ie of ob 90 © ob 3d ED = 5 - 0 tO 
TLAS Works, GODLEY, Nr MANCHESTER 











SCREWING MACHINE ES for 





MAIDEN & CO., LTD., HYDE, NR. MANCHESTER. 


BOLTS up to 4in. dia. 
TUBES up to 12in. dia. 











La CED » GR) 5a 9 Op 8 
TWIST DRILLS, 


We can dive You Prompt Deliveries 


of High Speed Twist Drills from 


EDWARD MERCER, 


Ltd. 5 
Moeliins lrenworks, Hollinweod, sear Manchester 
Speciality: 


BRIGHT SHAPED 


HEXAGON NUTS 








Stock Ask for Stock hist 


| Tlegams I. STEADE C° L® | 
MANOR WORKS SHEFFIELD - : 


Sheffield 











viii ii a Y {Hill 
jz A 1 |i 


No. D. ~ 
| High Speed Vertical Drill F 


WITH 2 SPINDLES. 


NH Ili Hi) Mi 


ae 


DUPLEX. KEIGHLEY. 
10 Y KEIGHLEY. 


Telegrams 
Te:epnone 


P -oprietors : 
The Robson Machine To 1 Co.. Ltd. 


G.WILKINSON & SONS, 
KEIGHLEY. 











Dre 


pl 


NE 


| 
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pLANING AT 290 FEET 4 minute. 


NO FIXED KNIVES—VERY LITTLE HORSE-POWER REQUIRED. 





NEW Qin. x 4in. HIGH-SPEED FLOORING AND MATCHBOARDING MACHINE. 





GUARANTEED TO PLANE, TONGUE, AND GROOVE AT A RATE OF 
250 FEET A MINUTE, WITH PERFECT WORK 


Full Particulars on application to Department B 


A. RANSOME & Co., Ltd., Stanley Works, Newark-on-Trent 


LONDON OFFICE: 63, QUEEN VICTORIA STREET, E.C.: 


LOCKWOOD & GARLISLE, LTD, 


EAGLE F pists etl SHEFFIELD 
== wh 












Telegraphic Address— 
PISTONS, SHEFFIELD. 


7 saat pecs 





gear py ne 


CRANES 


OF ALL 


DESCRIPTIONS. 


JOSEPH 
BOOTH 


& BROS. LTD., 


RODLEY, LEEDS. 


Telephone: STANNINGLEY 20, 
Telegrams: CRANES, RODLEY. 

















my ©«— London Office: A. E. W. GWYN, Ltd., 75a, Queen 
ia. Victoria Street, E.C. 
| South Wales Office: W. OGDEN DAYSON, M.I. 
Mech. E., M Iron & Steel Fast., 1, Mount 
Street, Swansea. B3022 


WATER 
SOFTENERS. 





SOFTENING 1500 GALLS. PER HOUR 
.AT KENT COUNTY ASYLUM, 


Bowes, Scott & Western, 


fe LTD., 
Kes HOUSE, KING KING STREET, LONDON, E.C, 2. 


nine aes Central 1743. 
Telegraphic Address: Denbewes Cont., Londen. 


Muadreds ef Softeners supplied and treat- 
ing successfully the most difficult waters. 


Asso Maxuns ov 111 Treas oF 


MINING MACHINERY, PUMPS, ‘ke 


"| DAVIES & METCALFE, 


MANCHESTER. LIMITED. 
SPECIALITIES. 


INJECTORS. 


ALL CLASSES. Q168 
Tiinstrated 4 dvertiasment everw fanrth week 


TURBO-PUMPS 
For High and Low Pressures. 
Complete Hydr. Installations, Water 
Turbines, Pipe Lines, Zoelly Steam Turbines 


ESCHER WYSS-& Co. S.A., Engineers, 


19/18 109, Victoria St., Westminster, S.W. 380 

















i SHEARING Syme 
MACHINES. 


. {| Niiiih, STEEL om IRON, ill ili 

















, GOVERNORS ~ 
| (Pickering 
Type). 










Sy 


Tel aAdd.: Governors, pate, - 

















JOHN TULLIS & SON, Ld. 
Belting Specialists, GLASGOW, 
WILL INCREASE YOUR OUTPUT. 


Sus Apve. Last ave Nuxe Wone's Isovs 














Y 


>>» 


SPUR, BEVEL, 
MITRE, MORTICE, 


ff WORM WHEELS 
s Maehine Moulded. 
Alse Teeth Cut to = 


eS 
\| 


jy ¥ F 
y 
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a INVESTMENT 
max EXPENSE. 











| Used by 
ADMIRALTY, 

WAR OFFICE aeatanacrml 

| MINISTRY OF SIZES, 

MUNITIONS, Bin. to Bin. 

| O-er 80 Steam- Larger Sizes 
ship Companies as required 
and in up to 18in, 


Repair Yards, 
&e. 


SIMPLEX parent 
VALVE RESEATER. 


BROMELL PATENTS CO. LTD. 
62, Robertson Street, GLASGOW. ones 








|F-WeBRACKETTs.C2E | 


/ AIR COMPRESSORS 
! ALSO 

"PUMPS OF ALL KINDS 
CIRCULATING WATER SCREENS 


Address sour enquiries To 
HYTHE BRIOCE TRON WORKS, 


COLCHESTER _ 








GEhAns. 
SPURS & BEVELS 
PAPER PINIONS, 
CHANGE 


WHEELS, 
All Gines, 
Aeeurately Cut by New 
Precess. 
Very Low Prices. 
Ask fer List. 
Bend your enauiries 


GREENWOOD’S 
STANDARD GEAR CUTTING CO., LTD., 
New Bond Street, GALIPAX. 


PFailser-=- re Sea = 








ENCINEERS & 
ARCHITECTS A 











Cast Iron & C.M. Cocks | 


For GAS, STEAM & WATER. 





BRITISH STEAM SPECIALTIES 


Wharf Street, LEICESTER. (Ltd 


iSTANLEY! 


Tle Largest Manufacturers of Surveying 
and Drawing lastrumests in the Werld 
Pisase send for ow “ K.5” Catalogus. 
wT... STANLEWVT & Coa. Ed. 
286 High Walkera Londen W.C. 1 






































ROOTS’ ‘AcME’ BLOWERS 


With all latest improvements. For ordinary or High Pressures up to 10 1b. per sq. in. 








F ond 


The most perfect Blower for GAS MAKING and Steel 
Making with TROPENAS Process, &c. 


DRIVEN BY ELECTRIC MOTOR, SIMPLE OR COMPOUND ENGINE 


J 


; = ‘—_ 


OVER 
EE, 12.000 
SAMUELSON & CO., Lro, BANBURY, so 


ENGLAND. 

















DROP- FORGED WROUGHT STEEL SRANNERS. 


All sizes supplied from Stock. 


PRICES ON APPLICATION. he. ON ADMIRALTY & WAR OFFICE. LISTS 


- DROP OAL NSS. 


"oF EVERY DESCRIPTION, IN IRON, STEELY, Tor 


\) ARMSTRONG, STEVENS $v, 








All Communications to be are to Head Office : 


ny Rod bat 
va ee gs , 
eRe ee a 











“ GRAVEN'S” 








GOODALL CLAYTON& C°L' 


LEEDS 


DNVEYING PLANTS, BUNKERS &¢ 














BRADLEY 
& 
CRAVEN, LT. 


INVITE INQ'IFIES FROM 
FIRMS REQUIRING PLANT 
FOR REASONABLY EARLY 
DELIVERY. 


HICH- 
DUTY 


PRESSES 


AND 


GUILLOTINE 
SHEARS. 








WAKEFIELD. 











F™, \\ 


SR ES 


neh ire ae ae 
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ELECTRIC, STEAM, HYDRAULIC, HAND 
OF ALL TYPES. 


CRANE 








Winding and Hauling Engines. Sheerlegs. Slipways. 








ALEX. CHAPLIN & CO., Ltd., Govan, GLASGOW. 


J. P, HALL & C® LT 


OLDHAM. 








Tetephone 800(2 ine: 


Telegrems OYNANMO, OLDHAM 


ELECTRIC 

















WARPING 
WINCHES 


Made in five sizes 


to pul! 14, . § 6, 
10 or 15 tons at 
50fi per mir ute, 





WHTE FOR PRICES, 


| PNEUMATIC 


— FOR — 
SHIPYARDS, BRIDGEWORKS, MINES, 
FOUNDRIES, MACHINE SHOPS, SHELL 
FACTORIES, FILLING FACTORIES, 
CHEMICAL WORKS, COTTON AND 
WOOLLEN MILLS, and other industries. 








INSTALLATIONS 


OF ALL KINDS 








Compressors, 
Vacuum Pumps, Blowers, 
Exbansters, Testers. 


LACY- HULBERT & CO., Ltd... aenaitt eeu. Ka. 


91. Wictoria Street. LONDON. S.-W... and Bo ke. BEPDINGTON. 

















“ GANDY ” 
__ BELTING. 


BRITAIN sy BRITONS 


THR WORLDS BESt 


POWER TRANSMITTER 


sow mMacino 


SHELLS, AMMUNITION, ETC., 
tm All THS OHIEP 
SHELL FACTORIES. 


“he Gandy Belt Wanofectaring Co., Ltd. 
Wheatland Works, SEACOMBE, ee 2 
Granches and Stocks: Lendeon ig 
Wenchester Glasgow Belfast, lena 
Bristel, Bradford the 














THE CLIMAX CO., 
28, Grays Inn Road, Holborn, London, W.C.1. 
CANTEEN EQUIPMENT Vitrified Earthenware 


Compr1 ing necessary Utensils for oH a 
I 
Table, Kitchen & Scullery. “is. ac 
Write fe Comole e Canteen fauimment List 





McAnY u. GULES, 


SERBY, 






MAALRS UF STEAM 
@LECTRIC TRAVELLING CRANES, 
OVERHEAD ELECTRIC CRANES, 
+INGLE AND DOUBLE CHAIN GRABS, 
STEAM CRANES, NAVVIES, 
*ETROL & Oll MOTOR DRIVEN CRANES 
SHUNTING & BREAKDOWN CRANES. 


‘elegrams —OoLas. Deasr Telephone :—1266, Durnsy 


CRANES 














John Grieve & Co., 


MOTHERWELL. ” 

















HENDERSON & GLASS 


OO isnt nam 


of every description and Sect 


MALLEABLE IRON « STEEL 


AEG OD Gane <6 Deans, Senate, and Ome oe 
Bin to O8im deep; Tees, Angies, be. de. 


waa = VARIETY OF HEAVY-SIZED 
PLAIN AND CHEQUERED PLATES 
BOILER & TANK PLATES, fe, in Iron and Siemens Steck. 


Quckestar: aad eg atl 








CONSOLIDATED BRAKE & ENGINEERING 
ANY, LIMITED. 

15, Dean’s Tare Lange omar S.W. L 

Standard Automatic \ Vacuum Brake 

Rapid A Acting Service & Emergency Ae Accelerators. 


Advertisement ev 


Tele: ne ono aaa caidas Telephone : No. 3967 Victoria 


CROSBY 
SPECIALITIES. 


S&e ADVERTISEMENT NEXT WeEexK, 


CROSBY VALVE & ENGINEERING Ce. Ltd. 
147 Queen Vicyoria 8T., LONDON, £.C. 
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sy RESISTANCES 


Are guaranteed for 5 Years 






They are Unbreakable, 
Jointless, Rustless, 
Rigid and Non-Inductive. 









Sole Makers 


The Electro Mechanical 
Brake Co., Ltd., 


West Bromwich, England. 








8cotland.. --H. F. Stevenson. 47, Waterloo Street, Glasgow. 

Newcastle-on -Tyn ne. -F. M. Moriey, — ties, Lewy mea jana St. 
eeds . R. Haste Carr, int 

Au Ja G@ Gilbert | Tho 08° Pitt ieeets Sydney. 








strali ia. 


fom 


\ ed SANA 
SY AWA MANS SG O._~’WD’) 
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DONKIN 


TAR, LIQUOR 
WATER PUMPS 


(Single-acting Type). 
Can be arranged for Working by Power 
or Hand. 


BEST. WORKMANSHIP. PROMPT DELIVERy, 
Makers of all types of Valves for Gas, 
Water, Liquor and Chemicals, including 


Double-faced Valves and Quick-opening 
Valves. Gland Hand Plog Cocks. 


GAS EXHAUSTING PLANTS 


of all sizes. 














BRYAN DONKIN C0, LN, 
Engineers, CHESTERFIELD. 

















CLIFTON & WADDELL, 


Oldest Established Firm in Scotland of 


METAL SAWING SPECIALISTS, 


HIGH-SPEED MACHINE TOOL MAKERS 
JOHNSTONE, near GLASGOW. 

BAND SAWS, 

CIRCULAR SAWS 

HOT SAWS, 

DISC SAWS. 


BEST AND MOS7 
UP-TO-DATE 
DESIGNS 


Over 1000 
Machines 
in use. 





Saw. 


Patent High-Speed Circular 


HIGH-SPEED DRILLING. 











“ OAKFIELD” 


SINGLE-SPEED 


ee RADIAL DRILL. 









Sole Makers: 





W. D. McKenorick « Go. 
The Illustration shows Oakfield Works, 
our Standard 6ft. Cen- 
tral Thrust Type Radial. MOTHERWELL, N.B. 
weed ‘Debegwaans | Kat. Telept 
ee 78 Mevern 








— MADE CHUCKS) 


UNIVERSAL 3-JAW CEARED 
SCROLL GHUCKS. 


Sizes in Progress 5in., Gin., 7¢in. andgQin. 


Other sizes to follow 


INDEPENDENT 4-JAW CHUCKS 


Reversible and Solid Bodies. 
Screws have Double-thrust Bearings (10in. size and upwards ) eS 


— ( 44in., 5in., 6in., din., Qin., 10in., 12in., 14in., 
Btandard | isin., 16in. 17in., 18in., 20in., 22in., 24in., 26in., 
Bizes: | ogin. and 30in. diam 








Jaws 








Manufactured by— Price liste on application. 


F. PRATT & CO., L® witteas cnet 


HALIFAX, England. 
Telegrams—‘‘ PRATT, HALIFA Telephone—161, 


STEEL FRAME | BUILDINGS 


OF EVERY DESCHIPTION. 





1 hen 


BROWNLIE & MURRAY, LD 


LONDON 116, FENCHURCH 3 
esren 





Possil Park, 
sy GLASGOW 
Be 


eaTAt OIE ere fe 4m NATION “ew enrvinew 4 











London Pent t LAURENCE POUNTNEY HILL, E.C. 
Can be ‘had from all Merchants and Dealers. 


Combined Air Pumps & Jet Gondensers 


(BENN’S PATENT). 


Single or Double Acting. Rope, Belt or Motor Driven. 


MILL GEARING 
In all its Branches. 


ELEVATORS AND 





CONVEYORS 
MACHINE MOULDED of the 
WHEELS. PORTABLE OR FIXED 
TYPE. 





ROPE PULLEYS. 


Ss. S. STOTT! & Co 
HASLINGDEN. 





Laneside Foundry, 


L | FT A. & P. STEVEN, 


« 181,St. JAMES Ro., 
ee 











London Office: 
10, CHARLES STREET, 
BLACKFRIARS, §S.E. 1. 





Manchester Office: 
* 12, CHARLES STREET. 





Birmingham : 
HARRY ASTBURY, 
DAIMLER HOUSE, 


PARADISE STREET. 
ai 300 

















ie 
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[~ reteeraphi Address 
‘* PLENISHER.” 


“Y OUN 


Telephones: 5851 Pod Central. 











22/24, 
GLASGow. | 
Asbestos Colliery 
and Shipbuilders and 
Rubber Engineers’ 
Merchants. Furnishers. 





BRASSFOUNDERS AND FINISHERS. 


FACTORS AND MERCHANTS OF ALL 
8M288 


CLASSES OF MACHINE AND SMALL TOOLS. 


EASTONé-JOHNSON. 


























































13 6 os i DP 
TAUNTON ENGLAND 
— 
Telegra ms .- 
EASTWALD, 
TAUNTON. 
Telephone ‘- Wr 
146, TAUNTON. C ATALOGUES 
ABC Code used. APPLICATION 
———_4 
HIC SIMPLE & COMPOUND 









S) EAM ENGINES 510500 BHP 

















Ferodo Fabric Facts— 


—It is three times more durable than 
chilled iron—five times more durable 
than leather. 


—Ferodo Fabrics were the first fabric 
friteien surfaces invented—over twenty 
years ago—and they are still supreme. 
—Ferodo Fabric absorbs more lbs. of 
energy per sq. in. than any other brake 
or clutch lining. 

—It permits of maximum acceleration 
and deceleration. 

—It gives rapid dissipation of heat. 


Every foot of the genuine is stamped with the name : 


—It cannot carbonise, eannot slip no 
seize, cannot spark, cannot throw off 
metal dust. 

—It gives equally effective service when 
first fitted and when worn to the thick- 
ness of « piece of paper. 





FRICTION SURFACES. 
mae ge i mea Se ama London General Omnibus Company, 
and Underground Elestrie Railways of London and Paris. List from 
THE HERBERT FROOD COMPANY, LIMITED, 


Works-CHAPEL-EN-LE-FRITH. 
Depots at London, Birmingham, Belfast, ~% Cardiff, Edinburgh, Glasgow, Liverpool, 








Ku estet, and i 























STONE'S “ ALLIGATOR ” 
FLEXIBLE STEEL BELT LaGING, 


Nothing needed but a Hamm er. 


J. B. STONE & CO., Lei, 


135, Finsbury Pavement, 
London, E.C. 


Send me free a sample of ‘' Alligator "’ 
Belt Lacing, which I agree to test in 
my factory. 


i nb SET" MACE 









PPAR OO Oe eee eee en esse eeeesessesseeseees 


SORPRR TOO OOT een eeeseneeseeeseseeeses® 








THe STEELCOMPANYorSCOTLAND ie 
BE( sirens (if) Proce ss yee 


ra ES?:D wi a 1872 a ~ ater | 


~~, 

23.ROVAL EXCHANCE SQUARE, GLASCOW. 
lo VORKS OFFICES w=)’ 
HALLSIDE, NEWTON, and 23,ROYAL cS CHANGE SQUARE, 


GLASGOW, I~, 
ie GLASGOW, 9,MINCING | ‘ANE, LONDON 


ZI 


Manufacturers of 
L Plates for Ships, Boiler and Bridge-building, 
— yin = Zed Bars, Tees, ond all forms of Sectional Bars 
uired for constructive purposes. — 
CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 


of every description. 
Rap pe quality, to meet requirements of Home and 


Colonial Railways 


TY Locomotive Carriage and Wagon, to all requirements. 
aeEcLAL STEEL of all kinds used for constructive purposes. 


3 4 0 * y For General 






































Engineering 

FROM A FEW 

POUNDS WEICHT 

TONS 

JOHN TICKLE & CO., thi ' 
Ltd., 
Machined or 
Providenes Works, Quo Unmachined. 
WEST BROMWICH. 
busiand (2 lines). 





Telegraphic Address—Clyde. Hallside, Lanarkside. 


“CLYDE” DOGS 


" CLYDE.” ae 





LARGE 
STOCK OF 
WIRE 





"NAILS 
Largest HELD AT 
British omaaay 
Shippers of ' ¢ 
all kinds of oti of 
Nails, Tacks, ‘CLYDE’ 
and_ Spikes. “ SCOTTIE.” DOGS. 





RELIABLE BRITISH DOGS. tense 
CLYDE NAIL CO., LTD., Works: NEWTON, near GLASGO W 


Agents—GILLESPIE ° aby oy 17, Billiter Buildings, worn A Street, London, E.C. 
TINSLEY & CO., Old Hill, Staffordshire. su2oz 








Ell 





WAR MATERIAL. 


FOR SUPPLY OF 


BRIGHT TURNED STEEL 


BAR MACHINES & LINE SHAFTING 
apply to 
The Govan Shafting & Engineering Co., Ld. 
MERRYLAND STREET, GOVAN, GLASGOW, 


who are specialising on all sizes from jin. to 4in. diameter. 
sut7o 
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-SMOOTH-ON 


TRADE-MARK 


BEWARE OF IMITATIONS. 


IRON CEMENTS 


Make permanent <epairs of steam, water, or oil leaks on 
iron and steel castings, boilers, engines, tanks, etc. 


Every engineer and foundryman should 
have a copy of our new 144 page illus- 
trated instruction book. It is free. 


LARGE STOCKS ON HAND READY 
FOR IMMEDIATE DELIVERY 


by Messrs. F. A. Pullen & Co., of 43, King William 

» London, E.C.; The \ almsley Engineers’ Supply Co , 

23, King St W si, Manchester: Mr. John Taylor, 

, Strand St., Livernool; and Andrew McLean & Co., 

, Main St., Bridgeton, Glasgow; Jas. P. Moffatt, 
454, Anlaby Road, Hull. 


WALTER P. NOTCUTT, LTD., 
8, White Street, 
MOORFIELDS, LONDON, F.C Gis 











"WATER 
TURBINES 


FOR ANY POWER 
OR 
HEIGHT OF FALL. 


WRITE TO 


& CO LTP 


KENDAL, 


ENGLAND. 











GUEST & CHRIMES, in. 


ts’ Lists. Established 180 





On Admiraity, War Office, and Crown 


c_  GUEST & CHRIMES' ROTHERHAM. 


IMPROVED 
SLUICE VALVES 

Telegrams: ‘‘Guzst, RoTmEanax. 
Telephone : 206. 


=or Water, Steam. 













Origina! Manutacturers or 
Chrimes’ High Pressure Loose Valve Screw-down Cocks. 


, GUEST & CHRIMES’ TURBINE WATER METERS. 


GUEST & CHRIMES’ IMPROVED SLUICE VALVES, 
for Water. Steam, Sewage and Gas. 





Alse Manufacturers of 
RESERVOIR VALVES and FITTINGS. 
FIRE EXTINGUISHING APPARATUS, 
GENERAL PLUMBERS’. GOODS, 
HIGH POWER INCANDESCENT LAMPS, 
WET and DRY GAS METERS ara GAS FITTINGS. 





LONDON OFFICE: Kr8 


"Els THOMAS BEGGS & SON, 132, Southwark St. S.E 


















Entirely British 







We invite 
jexetaal ‘ulars nov 
of your after War 

red irements 


) 


nn 







eB . Ransome § Marles Bearing G Gd 
VJ Newarkon Trent. Established 1906 63 a hettets. treet. 
J 














BRITISH 
MANUFACTURE. 


SOLE MAKERS OF 


GRANDISONS PISTON TYPE LUBRICATORS 


WITH ONE OR MORE SIGHT FEEDS. 


ALSO MECHANICAL LUBRICATORS (Adams’ Patents 
for Steam, Gas, and Oil Engines. 


The Steam Cylinder Lubricator Co., Ltd., 


Gerdea Werks, Lower Broughton, MANCHESTER. G00 








'TWE HORSELEY BRIDGE & ENCINEERING. CO., Lb. 


The HORSELEY CO., Ld., eEasineers, Tipton, Staffordshire, 


London Office: Works and Head Offiees 


ii, VICTORIA STREET, WESTMINSTER. S.W. ‘TIPTON, STAFFORDSHIRE, ENGLAND 
wmsenger Station - Dudley Port Tedegraphic Addresses Aonsetey Trerow: Gatien, Lemon 


tronfounders and Marufacturers of Structural trom and, Stee) Work. 
Cast Iron and Steel Tar}s'and. Pressed Steel Flooring. 








@uilders ef Bridges, Piers. Viaducts, Cranes_and Roofs for the English, 
Colonial and Indian Rlys. 


Gas Plant. Cast Iron and Steel Sashes, Xe. C1883 


ARCHIBALD EDMESTON & SONS 


CAWDOR ST., PATRICROFT. near MANCHESTER. LIMITED, 













Oren Concrete & Brick-making 
300 000 H.P. Michinery, Flour Miils, 
AT WORK. Textile Machinery, and 
Mine Gearing 
generally, 
tavaluable for 
Driving 
“ining Machinery 
and Haulage, 
Sew Hills, 
Electrie Light. 
and Power. 


CAS & 
OIL ENCINES. 


FOR COUPLING 
SHAF i -ENDS. 


PA's ENT 


FRICTION CLUTCH. 


Send for Price List and description. X1443 











- 15,000 - 
FURNACES 


FITTED WITH THE 


“PROCTOR” 
ge? STOKER 


SHOVEL 










That such a large number of furnaces should be fitted with and 
the “‘PROOTOR” STOKER is ene ES of thorougb ry e 
BELIABILITY—continuous satistactery VICE, day after oving 
day, is the strongest ‘REASON WHY.” Fire 

When 1000 furnaces have been fitted at the Sree) 

“ Procter” ‘or—Why Bars 


Works and Oellieries with the 
hesitate? 








10 TO 15% ECONt MY. 
20 TO 80% MORE uvuUTY. 






JAS. PROCTOR, LTD., 
HAMMERTON STREET 
IRONWORKS, BURNLEY 







Sele Agouse tor France :—The Sociévé des Pertectionnements 
we & le Vermetentice G Une de Rome Pare 
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Renewing 
Connections 





NOW that hostilities have ceased we only 
wait definite release from War work 
to setve old friends and make new ones. 


TELEPHONE During the past years of enforced 

INSTRUMENTS commercial inactivity it has been 
impossible to maintain stocks, 
although we are fortunate in still 
having a good supply of Telephone 

TELEPHONE Instruments. 

SWITCHBOARDS 
We urge, in your own interests. 
placing of orders now. Execution 

TELEPHONE will be strictly in rotation, En- 
quiries are welcomed, and pam- 

ACCESSORIES phlets of our manufactures are at 


your disposal on request. 


THE BRITISH L.W. 5p” MANUFACTURING C0., Ltd., 


Works: BEESTON, Notts. 
Head Office: 5, Chancery Lane, London, W.C. 2. 

















“The Lancaster’ 












PISTON 


SAVE RE-BORING 
To Prove our Assertion send for 





ON ADMIRALTY 


LIST. FIRST ORDERS 





_ aPC 

CONTRACTORS WHE LANCASTER Bence 

ba tisknc Ties As ON APPROVAL” 
GOVERNMENT. wePIRAL COIL 





“‘The Laneaster” Illustrated Piston Booklet, and read pages 39, 41 and 42 


LANCASTER & TONGE, L*” 


Makers of ‘The Lancaster” Steam Traps, Metallic Packings, Steam Dryers, 
Limit Piston Rings, Spiral Springs, &c. X1111 


Pendleton, MANCHESTER. 
Telegrams—PISTONS, Manchester. Telephone—4621 City. Z, 
Rae 


WELDED TANKS & PIPES. 


Oxy-Acetyleme Process. 












aaa PMY Rn sca sy 
Dida iis" se Me ee te gre Sian epics pps enc aes Bae CS, Bagh Bie] : 


‘ Eh 
% rns. ; bi 
“Nag eg wea, gee A ee 


WG. ALLEN S828. re et 
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WATER COOLING PLANT. 


Natural Draught Towers, Chimneys in Wood or Concrete. 
Natural Draught Open Type. 


DRY AND WET AIR FILTERS. 
OIL SEPARATORS. 
“UNIC” STEAM TRAPS. 








The Premier Cooler & Engineering Co., 


STATION WORKS, ta 
SHALFORD, near Guildford, SURREY. 


TELEGRAMS : PRECOOLER, SHALFORD. TELEPHONE: 27 SHALFCRD. 





CATALOGUES ON APPLICATION. 
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PATENT UNCLIMBABLE 
STEEL PALISADING 


Owing to the unique form of the uprights 
this is a particularly strong and rigid fencing 
—a fencing especially suitable for en- 
closing Factories, Mines, Quarries 
and all prohibited areas. This palisa- 
ding is supplied with either splayed or 
pointed tops, making the fencing of a very 
unclimbable nature. The erection can be 
carried out quickly by unskilled labour. 
While this fencing is of exceptional 
strength, it is not expensive. We can 
give early delivery. 
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You should write for further particulars 
and prices. Lists and samples sent free. 
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WINDING ENGINES. 
MINE PUMPS & GENERAL MINING PLANT, 


Double Drum Direct Acting Corliss Gear Winding Engine with Friction Clutches 
and Elevated Platfcrm. 


FLEVATORS 


A WD 


CONVEYORS 


Horizontal and Vertica } o Vertical & Horizontal 
Winding Engines. a | — — 
Single and Double Diims, } Be General Wate: 
Direct Acting or =a . 3 Supplies, 
Geared, with Aan \ : s. &e., 
— or ordinary it _ er $50 to 
Gear = 
: eet 
Electric- head. 
ally- 
driven Arranged 


THE ABOVE IS NOW THE 


EWART CHAINBELT CO., Limiren, DERBY. [fine 


Machinery 











Single-Acting Vertical Triplex Ram Pump. 








SEND US YOUR iNQUIRIES. 


oft GASTUNGS score. i] coun oochnane cranes Limrreo, 


IRON, MALLEABLE IRON, STEEL, BRASS, GUN METAL. BARRHEAD, near GLASGOW. 


Add. : “COCHRANF, BARRHEAD.” 


PEN NEY & CO., L™. ENGINEERS & F OUNDERS, Lguouts™, Codes: Engin wanna Tel. (2nd Edition), A B C (Sth Edition), Lieber’s Standard. 


at% 


YORKSHIRE ENGINE Co, Lo. 


Contractors te the Admiralty, War Office, India Office, &e., and Colonial and Foreign Governments and Railways. HEAD OFFICE & WORKS: SHEFFIELD, ENGLAND. 
LONDON OFFICE : 
34, CAXTON HOUSE, WESTMINSTER, 8&.W. 1. 


Builders ot 
STEAM, ELECTRIC & COMPRESSED AIR 


LOCOMOTIVES 


for any Gauge—of any Weight. 






































COAL CUTTING MACHINES 
HAULAGE ENGINES 


OF ALL TYPES. 


FORCINGS IN IRON AND STEEL—G.m. AND PHOSPHOR BRONZE CASTINGS MACHINE WORK OF EVERY DESCRIPTION. 


ORDER NOW! nanme: 
Stamps : 
52 NON-WAR | 
POST-WAR | 
WORK. 
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‘READER ENGINES. 


ICH-CLASS STEAM ENGINES 


tor Direct Coupling to 


DYNAMOS, 
PUMPS, 


FANS, 
Etc. 






ee 


OPEN 
OR 


75 K.W., 550 R.P.M 


ENCLOSED TY PES. ; Enclosed Type, with Renee s teitiaittine 





Standard sizes from 1 to 400 B.H.P. 
SHIPLIGHTING & WIRELESS SETS A SPECIALITY 


Substantial—well proportioned, designed to give good service, and the 
result of Fifty years’ Steam Engine building experience behind them. 


SEND US YOUR ENQUIRIES. Spl 1036 


E. READER & SONS, L's works, NOTTINGHAM. 
STOTHERT & PITT, LTD., 


Engineers, Bath, England. 








REPRESENTATIVES: Messrs. RicHarpson, McCase & Co., Wellington, N.Z, 
M. C. Coates, Melbourue, Australia, 
Peacock Bros., Montreal and Vancouver, Canada. 
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Fig. 1269, 
ELECTRIC CRANES AT NATIONAL SHIPYARDS. 
Fitted with Horizontal Luffing Motion (‘‘ Toplis’’ Patents). 











} CAIRD & RAYNER’S 
Admiralty PATENT 


~~ EVAPORATOR. 


IMPROVED SINGLE-CYLINDER 
DIRECT.ACTING 


BOILER FEED PUMPS. 
—— 
DISTILLING 
INSTALLATIONS 


(ALL SIZES) 
For LAND or MARINE USE. 


FEED WATER HEATERS 
FEED WATER FILTERS 














Two Types of 
Machines are made. 
Type 84 Machine 
| builds up coils on the 
cross-wind method with- 
out end-cheeks, making 
| self supporting coils as 


| narrow as ysin., and sey- 
| eral inches in diameter, 


| Type 96 Machine 
| builds up* self-forming 
' coils by means of a con- 
centric winding of wire, 
with which isinterwoven 
afine cotton yarn. This 
cotton forms the insula- 
tion between the layers 
—— of wire, and is built up 

Wound on into insulating end 


tf “1 EESONA 9 cheeks and a protective 


outer covering. 
Registered Trade Mark. 


WINDING MAGHINES 


(Made by the Universal Winding Co.) 


are much more robust, better insulated, 
exactly duplicated, and cost less. 


NON - POISONOUS fa 
VERY DURABLE Y Ss 


YY Yy 
4 ZY Y, Y 


(” BEST KNOWN SUBSTITUTE 

Yj , FOR LINSEED OIL PAINT LY 

~ SUITABLE FOR ALL IRON OR STEEL WORK UNDER ANY CONDITIONS Z| 
J.DAMPNEY & CO.,LTD.,CARDIFF 


Also at-- London, Liverpool, Manchester, Leeds and Newcastle-on-Tyne. 











{RS 
QueenVictoria OeceeniicioriagN 
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There is one thing greatly in favour of “ Permac "asa 
cylinder jointing, and that is, once the joint is made there 
is never any fear of it blowing out. It will stand the highest 
pressureand superheat. aC, madewith 









*Permac™ makes a 
metal-to-metal, 
rustless joint. 





Mk ae 
“MATERIAL 







Full pressure may be 
turned on at once. 
“Permac” is cheaper and better than sheeting, and 
wicker toapply. There is no cutting to do, and no waste. 
One penny per inch diameter of cylinder i is all it costs. 
Write for a tin, and a list of well-known users, <a 


| do not have to be * followed _up.’ 
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THOMAS & BISHOP, Ltd., a 
~@ == 37, Tabernacle St., London, E.C.2. 
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CAIRD & RAYNER, timetouse,condon 
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DAVIE & HORNE, Engineers, 
Johnstone Engine Works, 
JOBNSTONE, near GLASGOW. 
MAKERS OF 
Condensing Plants, Distilling Plante, Evapora- | | 
tors, Feed Water Heaters and Filters, Pumps | | 
City Office - - - 45, HOPE STREET, GLASGOW. | 
Tel hic Address : Evap , Johnat 

See illustrated advt. in issue December 20th. at 3 


GIBBONS BROS., Ltd., DUDLEY 

Teleg.—Gibbons, Lower Gornal. Telephone—10 Dudley 

Contractors to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Furnaces 


FOR ALL ENGINEERING WORK. 




















FOR POWER TRANSMISSION. 





HEAD OFFICE: 
Corpuration Street, 
Birm'ngham. 


THOMAS HART LTD., .Biackbura, Englqné 








JACK’S CRANES. 


Electric Overhead Cranes. 


STEEL DROP FORGINGS 


AND 


‘STEAM HAMMER WORK) 


WANTED BY 


F.C. & J. KEAY, L™ 
DARLASTON. 


——|« MITCHELL'S” RADIAL 
DRILLS 


for PRICE and DURABILITY. 
Write for Lists. Good Deliveries. 


D. MITCHELL & CO., Ld., 
KEIGHLEY, England. 
















Bruce Peebles & Co., Ltd. 
Engineers, 
Edinburgh, 

















PEGLER BROS, “2” 
BRIDGETON SMELTING WORKS, 


Fordneuk Street, BRIDGETON, 
Regd. Office: 54, Brown Street. GLASGOW 


GOVERNORS 
PICKERING TYPE, 








LONDON OFFICE : 
25, Victoria Street, 
Westminster, °.W. 1. 














Electric Wharf Cranes. 
(See illustrated advt. last and next week.) 


ALEXR. JACK & CO., Whitegates Engineering Cr. 8vo. 
Works, Motherwell, Scotland. au67 
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WHAT INDUSTRY OWES TO CHEMICAL SCIENCE 


By RICHARD B. PILCHER 


AND 
FRANK BUTLER-JONES, B.A. (Cantab.), A.I.C. 


WITH AN INTRODUCTION BY 


Sir GEORGE BEILBY, LL.D., F.RS. | dane ene 


Aneck-eff Gear. 
SIMPLE, EFFICIENT. 
Jeekey Pulley abandoned 
Operates if Geverner Steps 
frem any cause. 

— we 
Bele Licencees and Makers: 


POLLOCK. | MACNAB 
HIGHGATE, 


Shettieston, GLASGOW. 
Mavere ta War Obes & 1 deeirslig 


EVERTITE JOINTING 


Made in Bagiand by Englishmen, is second te nens 








Good fe the highest pressures, aad the weret inees. 
Fer pertioulars apply te Kate 





THE CHEMICAL TRADE JOURNAL—“ ... 








WESTMINSTER GAZETTE.—“ A very instrustive little book. 


her i facto rinter’s sh: pee —— 
how or other in every factory, even in a prin shop, chemistry is involved, it wil! tify the authors and be a: 
important factor for good in the attitude of our public towards technical men. The selene yb whee readabie, and 
deals with the development of chemical achievement up to modern en.” 


—— JOURNAL OF PHOTOGRAPHY.—“... 
worded aecount of what has been accomplished in the al than Messrs. Pilcher and Butler-Jones’s volume.” 


2. —& ROSS ome ce. K/ED., 
Premier Works RTOCRPORT. 


WOOTTON BROS., LD., 


weet moar LEICESTER... 
Weetten, Coalville. 


in making all producers realise that 





the public ean have no more concise or popularly 


Brickworks Plant. 




















CONSTABLE & CO., Ltd., 10, Orange Street, W.C. 2. 


Sanitary Pipe 
CLAY-WORKING PLANT. 


Celliery Plant. §5Ei70® General Millwright 














BUSINESS MEN! 


Your patriotic customers have 
doubtless invested heavily in 
War Bonds and may, as a result, 
find themselves occasionally in 
temporary. difficulties. 


In such cases it is your duty, as 
it is to your ultimate advantage, 
to help them to bridge over 
these periods by not insisting 
upon the immediate collection of 
accounts due to you. 


If you cannot at times do so 


Consult without assistance, 


FARROWS BANK 


LTD. 
1, CHEAPSIDE, 
LONDON, E.C. 2 


Branches throughout 
the United Kingdom. 








A. H. & CO. 














| CLAY CROSS C0, 
Nr Chesterfield. 


ESTABLISHED 





‘ ECONOMISERS 








ORR, WATT & CO, L™. 


Steel Structural Engineers, 


Lanarkshire Bridge Works, MOTHERWELL, SCOTLAND 


Tclegrams—“ Structural,” Motherwell.” 





BRIDGES. ROOFS & BUILDINGS. PIERS. JETTIES. 
PIT HEAD FRAMES. GIRDERS. 
Tanks, Chimneys and Rivetted Tubing. Steel Lighters and Barges. 


Hydraulic-Pressed TROUGH SECTIONS for FLOORS of BRIDGES, &c. 


Steel Gutters, Wagon Underframes, &c. &c. 
ON ADMIRALTY & COLONIAL GOVERNMENTS’ LISTS. 
London Office: GRACECHURCH BUILDINGS, GRACECHURCH ST., E.C. 




















SPECIALISTS IN CUT GEARING. 


BARLOW & CHIDLAW, ay 


Pendleton, Manchester. \w 


, Bevel Gears Planed_3ft. dia.’? <7 
10 to 1 ratio. Qe69 
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Fi dry L * « 
works. — Soho. Birmingham. 
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The CUTTER 
and the CUT. 


Coarse Pitch, undercut teeth, and quick 
spiral, all combine to give the greatest cut- 
ting efficiency. Less power is required, 
increased speed and feeds are possible, 
production times are cut to a minimum. 





sie eas 5 oe 





YS a ae 



































a 


BIG CONCERNS AND SMALL 
CONCERNS, OLD FIRMS AND 
NEW HAVE INVESTIGATED 
& INSTALLED OUR SERVICE 


2. COSTING 


OST DATA UNSYSTEMATICALLY USED IS MISLEADING AND 
ITS CONTINUED USE INEVITABLY CAUSES CONFUSION AND GIVES 





NO ACCURATE KNOWLEDGE OF THE TRUE STATE OF AFFAIRS 
IN ANY BUSINESS. 
TO GET AT THE VERY BOTTOM OF AN ACCURATE AND THOROUGHLY 
WORKABLE COST SYSTEM EVERY DETAIL MUST BE CRITICALLY EXAMINED 
BY AN EXPERT TO WHOM SUCH INVESTIGATIONS ARE FAMILIAR; WHO 
KNOWS WHERE TO LOOK FOP THE WEAKNESSES, AND WHO CAN QUICKLY 
DISCERN ANY IRREGULARITY. 
OUR EXPERIENCE IN HANDLING PROBLEMS OF THIS CHARACTER EXTENDS 
OVER MANY YEARS AND INCLUDES A GREAT VARIETY OF INDUSTRIES. 
WE ARE, THEREFORE, WITH OUR ORGANISATION OF HIGHLY-SKILLED 
COSTING ACCOUNTANTS, FULLY COMPETENT TO PLAN A_ SYSTEM 
SATISFACTORY TO YOUR PARTICULAR NEEDS. 
ALL YOU REQUIRE TO KNOW: 


1 WHO WE ARE 

2 WHO ARE OUR CLIENTS 

3 WHAT WE HAVE DONE FOR THEM 
4 WHAT WE CAN DO FOR YOU 

5 WHAT IS OUR FEE 


MAY WE GIVE YOU THIS INFORMATION ? 


THE 


INSTITUTE OF INDUSTRIAL EFFICIENCY 


CHAMBER OF COMMERCE BUILDINGS 
NEW STREET, BIRMINGHAM 


TELEGRAMS “PILOT, B’HAM.” 


TELEPHONE CENTRAL 4038 
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No Two 
People 
Write Alike. 


Anyone can choose a “Swan” 


New vr Gtft 
Pen with just the right nib. 4 a ip - 
This will write better than @C¢P2able fo every- 


any other, because it will be 972. 
exactly suitable and never 
change, The great dura- 
bility of ‘Swan’ Pens enables 
the users to preserve the 
characteristic style of hand- 
writing—an advantage not 
possible with steel pens. 


OWA. 


PPUPeeTTITTrrrrrrrr tricia 


The only Fountain Pen 
: sold at Pre-war prices, : 
; from 10/6. 


PPVUTTTIITTI TIE er) 


The 
“Swan” Lountpen 


makes a useful 
and tasteful 


You cannot vo wrong 
wn giving a ‘Swan. 
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Sold by Stationers and Jewellers. 
Illustrated Catalogue Free. 


MABIE, TODD & CO., Limited, 
London. Manchester, Paris, Zurich. 
Sydney, Toronto, etc. Associate 
House—New York and Chicago. 
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Gutta Percha Goods 


include 

Sheet, Sheet for Fuse-covering, Cord and Cord Rings, 
Tubing, Pump Buckets, Rings and Strips, Ram Rings, 
Washers, Tissue, Driving Bands, Tick for Dissolving, 
Jugs,’ Bottles, Carboys, Hand Buckets, Measures, Funnels, 
&c., for Acid, Hydrant Balls, Chatterton’s Compound. 


WE HAVE MADE GUTTA PERCHA 
GOODS FOR NEARLY SIXTY YEARS. 


The India Rubber, Gutta Percha & Telegraph Works Co., Ltd. 


(The Silvertown Company). 
H ead Office—106, Cannon Street, London, E C. 4 Works—Silvertown, London, E. 16. 











Coatracters to the Aimiralty, War Office, Board of Trade, &c. &c. 


ROTHERHAM FORGE & ROLLING MILLS CO., LTD., ROTHERHAM, YORKS. 


STEEL FORGINGS 


UP TO 15 TONS. 
OROP FORGINGS, MOTOR CAR PARTS, STEEL RODS, BARS & SHEETS. 


Machining in every branoh and finishing te standard limite. 
Specialities: Crank Shafts as Forgings or Finished Complete. Saw Plates up to Gft. Gin. diameter and Special Sections. 
Telegrams: “Forge, Rotherham ” Bel mz! 
LONDON OFFICE . - - 11s, CANNON STREET, E.C. 4. 
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MAZUPACPURED IZ LOEDOH BY 


THE WESTINGHOUSE BRAKE CO., LTD. 
82 York Road, King’s Cross, Londen, N. 














pp " RUN YOUR PETROL ENGINE on 
KOLOK’” ™*= "|| pARAFIN, NAPHTHA, SUGAR SPIRIT, 


&c., and get the same 
work at halr the cost, 
y- or tor BOATS, WAGGONS, 
TRACTORS, STATIONARY, 


BY USING 


THE BINKS 






Used Extensively in the Workshop, on Land, under 
the Ground, in the Air, on the Sea, under the Sea. 


The foss of one Nut may cost you h .ndreds of pounds 
and many valuable lives. Avoid accidents by using 






























ae VAPOURISER and 

‘“KOLOK” POSITIVE LOCK WASHER. ENGINE, $>< CARBURETTOR. | 

Positive Lock Washer — Bn a. | 

20/24, James Watt Street, GLASGOW. Cc. BINKS, LTD.. ECCLES. 

Se — —= a | 

OnEY IRON CASTINGS/FAWCETT, PRESTON & CO., LTD. | 
RALPH WELBURY, Nitzer, || [REE a ee a 

Ne Pee a HEAVY and other 






































Kenyou's CANE-GRINDING 
PATENT 
a PLANTS 
Water Separator 
Over 908 ordered by H.M. Govt and all other classes of 
ALEXANDER KENYON ppicgry i a se 
wutesin Bettie, Sea-Water Distilling 
MANCHESTER. Apparatus. 
Engineers’ Stores. Tools cs F 
Hydraulic Presses 
For Baling Cotton, Jute, Fodder, &. &. &c. 





N siete agg Plant. 
U1895 


HALL’S PUMPS son itn: Feta tC 


d. P, HALL & SONS, Ld. Codes used: seers Seri ocr and Western 


PETERBOROUGH. K14e AN ELEVEN-ROLLER CANE-GRINDING PLANT, Unien (Universal and “ Five-letter ” Editions), 
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and Hendry .. .. 89 Clayton, Bon and Co., Ld .. 23 |Fleming and ee 7 . & Co., Successors 45 La 88 ae dard Piston RingCo.,Ld 5 Co., Ld 94 
Bi C., Ld . 100 |Cleveland Bridge & ¥ ~~ 88 | Fraser and Chaimers, Ld .. 51 here ren ., and Co., Ld 72 Co . . 62 |Stanley, W. F., and Co., Ld 90 ae” ee 
Birmingham Small Arms Co « [Cleveland Car Co., a -. 6] |Fuller, Horsey,Sons &Cassel! 102 Lda ‘one Alliott and Co., Ld 67 Mfg. Uo .. 3" Is J., and Co., Ld.. 88 aint ow en 
sishop, 8. and C., aud Uo. Cliffe, J. :] I) 88 |Galloways Limited .. .. ¢ Co., La.. 51 Wardle and Co ..102 Birm’ham 102 |Steam der Lubrica’r Co 94 Co., Ld 70 
Blake, Barclay and Co.. “2 @ (cits and Wada +. «- 92 |Gandy Belt Manuf't Co $1 Ld 8% Wagon Co .. 86 aga . 6 |Steel Company of Scotiand 92 __ ae 
np AM oe ce 00 oe : Climax Co.. .. .. .. .. 91 |Gardner, L., and Sons, 53 a and Co.. 86 - 62 R., and Co., Ld 62 -- & 
Bo , Hin ane 8 yi oe oe 8 \Clyde Nail Co v ;La:: 93 |Gibbs,J.,and Sons . La €0 and Co., Ld 27 . 6|Steven, A. and P. oe 92 . 65 
y Bros. ani 5 pee en tn, ba - ,Ld 62 |Gibbons Bros, Ld.. 7: 5: 98 &Co.,Ld 51-53 Ld... .. 96 93 ns, ER Co., Ld 7 
Booth, Jos,, & Brothers, Ld a |Cochran and Co.. Annan, Ld 87 Gilkes,G.,andCo.,Ld .. %4 la .. 97 orks, ‘< -.100 |Stewart, D., and Co., Ld 80 La... 102 
Boving an , Ld Cochrane, J. (Ban head), Lad 96 | Gillespie and Beales .. .. 56 Be Beis hi ee and Ld 85 ae a an 7 18 a anne 
Bowes, Scott & ye oo Ps \Coil Clutch Co., Ld n, Frank 3 Gutta-Percha and oe | o- 4 ae, 2, ok ae | aan re 
Bo wr ¥- 6 |Cole, Marchen’ t and Morley 6 Glacier Anti- Frict’nMetal Co 84 Works Co 100 -- 88 -. 9 me, J. B., and Co., Ld .. 92 - 2 
Co.,La, 6 \C H. J., Ld S eeeer en See Le 101 « o> oo © Ld 9 Co 95} and Pitt, La. oo F ay 
ae ree wW., we 1d it) (Consolidated Brake & Kng.Ce 1 'Glasgow Railway En; {nst. = Ld 53 |Stott, S. S., and eo oe TS, 
Bradley and Craven, Ld’ - 9 |\Conveyor and ElevatorCo.. 7 |Glednill-Brook Time 'd'ra 06 {ronite Co., Lda Signal 70 - «- 418i r cia cra + ain eae ae 1d.. 20 
Bradley, T. and W., Ld °1102 |Court Works, Id. .. .. 60 |Globe Pneumatic Eng. Co .. 6% |{sca Foundry Co., la: 18 ie ee 87 94 Sturtevant Eng’g Co.,Ld.. 6 La 9 
Bradiey Paiverizer Uo., La 91 |Coventry Chain Co. La s4 Wo ne gee sit Co 91 |Jack, A., ane . & Go 3 > + a oo ee one Pe 
Braintree Castings Co 62 Cowane Sheldon and Oo., Ld 58 |ulover, W. T., 68 J.W and Co., Ld % _ 8 -- 83 -p Ld: . 96 
Brit. Griffin Iron & Steel Co 59 | |Graven Bros. (Manch’ter), Ld 63 | |Goodall, Cla hatineGn, id ne Jackson, P. Zz and Cc., Ld 23 os : 16 oe (Swain, J - .. 55 | Young and a oe. ae 
ted 83 Co . 2 |facobs Manufacturing Co .. 20 oe cae” ab nee | 


Goodwin, Barsby an: 


| 


GIANT GRIFFIN MILL. 


40 Inch Die. 24 Inch Roll. 15,000 Ibs. Crushing Effect. 
The Most Up-to-date Machine for Grinding :— 
BASIC SLAC, PHOSPHATE ROCKS, 


LIMESTONE, COAL, COKE, 
PORTLAND CEMENT, ORES (ALL KINDS). 


Requires no auxiliary apparatus for finishing products. 


MELLOR, BROMLEY & CO., LTD *9 SATISFACTION GUARANTEED. 
Minotaur Works, LEICESTER. Feil Particular on application to— 


naan —ecenneemnnecncmwd | BRADLEY PULVERIZER 60., *” common. ‘xc. «. 


Brit. L. M. Ericsson Mfg. Co 95 | Cravens 








_———_——— 


GAUGES ano JIGS ror ENGINEERS 


The High Limit of Quantity Sinaia can only 
be achieved by the use of Jigs, Gauges, and 
Fixtures born of Expert knowledge of the subject. 


WE Al RE ?E SPECIA LISTS. 
































ANDERSTON FOUNDRY — te |jDESERAMS leatED 
meuraisnjcwen, Turner's Chilled ‘Iron Rolls = is | 


Makers of 
STATIONARY STEAM ENGINES 
DRY VACUUM PUMPS, 

AIR COMPRESSORS, 

WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, and 
GENERAL ENGINEERS. 
Telegraphic Address “ Arce, Lexpex. ae Re 








SPARKING PLUGS 
FOR GAS ENGINES. Kist 
See advertisement, page 50, December 13. 


THE BEST & HARDEST ON THE MARKET.) Sioro, wings, Pancle, Bonnele 


TRACI NG S SMOOTH OR FLUTED. PETROL TANKS, &c. &c. 


FROM WORKING DRAWINGS, in all metals. 














BY COMPETENT DRAUGHTSMEN, T. ey should be incorpora ed in all machines or mills for relling, crushing or grinding. { First-class Workmanship and Satisfaction 
K DELIVERY 
Blue and tack Line Conies, while you wait. Prices on application to the makers, Guaranteed. 


CENTRAL DRAWING OFFICE Estimates Free on receipt of drawings. 


tworPagemegt Howe Lonvon. B.2. FR, Ry & F, TURNER, Ltd. (114), Ipswich. | The Gloucestershire Aircraft Co., Ltd. 


renee Loudon Wali 





— 








THE GLASGOW IRON & STEEL CO.,, 


WISHAW, SCOTLAND. oe 
Manufacturers of SIEMENS ACID STEEL 


SHIP & BOILER PLATES 


. Alse BILLETS, BLOOMS, SLABS, BRIDGE PLATES, ANGLES, BULB ANGLES, CHANNELS, 
ROUNDS, SQUARES, TEES, &c. 


saa eee 


EEE EES SS NOR OES Pye: 


MAKERS of GLASGOW PORTLAND CEMENT 


Brand—* GISCOL.” - 
Telegraphic Addrese—“INGOT, WISHAW." “GISCOL, GLASGOW.” 








FULLER, HORSEY 
SONS axp CASSELL 


BSTABLISHED IN BILLITER-SQUARE IN 1807. 
li, BILLITER-SQUARE, E.C. 3. 


MECHANICAL AUCTIONEERS 
SURVEYORS AND VALUERS 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, é&o. 


FIRE LOSS ASSESSORS. 


NOTE.—A STAFF 4 SPECIALIST 8 attends te 
he requirements of New 
Cavinat or Works Sites, and a 


REGISTER OF VACANT FACTORIES 


will be ferwarded free on application. 








Off BISHOPSGATE, E.C.—A modern FACTORY, snipes 
with motor-driven MACHINE TOULS, for ‘Sa 
TENDER.— Messrs. 


Fuller, Horsey, Sons and Cassell 


are instrueted to invite TEN VERS for the PU Kum ack 
tm One Loi, with or without the undermentioned machinery, 
ef the LEASEHOLD IN (ERKST in the 
NEWLY-BUILT FACTORY OR WAREHOUSE, 
of four floors and basement, page an available floor space 
of about 5700 square a. for seven, 14, or 21 years, ata 
very moderate rent. . in kas 8, the modern 

ENGINEE RS" MACHINE TOOLS, 
including four screw-cutting lathes, three vertical and sens ’- 
tive drills, milling, planing, shaping, screwing, slot-driliing, 
cold-iron sawing, and griading machines, power hack si» 
emery grinders and polishing spindles, two forges, biast fan, 
acetylene welding plant, vices. oenches, two electric grinders, 
fitters’ and smiths’ tools, three .C. motors, shafting and 
belting, stock of new twist —_ milling cutters, reamers, 
files, hacksaw blades, high teel, bolts, nuts, &e., weigh- 
ing machine, office furniture, Saco roll- -top ‘deske, typewriter, 
aud other efiects. 

Tenders to be delivered by =o .m. on Tuesday, Jan 
ary 7th, at the Offices of Messrs. FULLER, HORS. ty and 
CU., Mechanical Auctioneers and ioe lt, Biliiter-square 
EC 3, of whom catalogues, with condiciens of sale and form 
of Tender, may be obtamed. 1451 1 





toute new OIL SPLITTING and LUBRICATING GREASE 
PLANT, at the Gravesend Uil Woras, on account of the 
completion of contracts. —Messrs. 


Fuller, Horsey, Sons and Cassell 


will SELL by AUCTiU4, in Lots, at the above Works, 
on WEDNESDAY, January 15th, at Eleven o'clock precisely, 


modern 
PLANT AND MACHINERY, 
including 10 circu:ar vats with steam coils (two lead lined), six 
rectangular ditto, 17 steel and iron tanks, 14 steam pum,s 
(various), Scott's evaporator with vacuu.ai.pump, a new four 
ton jacketed mixer, threejacketed coo:ers, two Johuson fi.ter 
presses, LWo 6ft. by l6ft. uallowsy boilers, luv lb. w.p., hori 
—— steam engine, D.C. motor, a new air compres:or, 
ighing machines, piping, valves, lavoratory apparatus, 
—— belting, otfice furniture, and other effects. 

yy be view.d on production of catalogues, ty be had of 
m4 FULLER, HORSEY and CO., Mechanical Auctioueers 

and Valuers, 11, Buliter square, E.C. 3. 1452 1 





To Engineers and others.—Mes:rs. 


Fuller, Horsey, Sons and Cassell 


will SeLL by AUCLION in Lots at the Munition 
Factory, Belgrave Gate, Leicester, on TUESDAY, January 2lst, 
1919, at Eleven o'clock tisely, the following nearly new 
PLANT AN) MACHINERY. 

Two 8in. screw-cutting iaches, doub.e spindle =. ae 
Tilghman sand biast machines, three air com hree 
pressure blowers, Si... bar ripping machine, t eee 
machines, fivs rivetin, two 150-ton 
hydraulic presses with 12in. rams, two 8in. 
weighted to 1500 ib. per squa: in., three . A 
530 volt. D C. motors, tour gas vvens with ae trolieys, two 
Cycione collectors, Vey time wpe 10 i 
shafting, bencues, fittings, useful timber, quantity of varnish 
and paint, engineers’ hand aang - iron ‘and steel scrap and 
other effects 

May be viewed on -production of Catal 
kes. FOLLER, HORSEY and CO., 
E.C. 





Lt Billiter- unre 
1 1 





Railway Switches and Crossings, 


TURA. wr WAaTkKR MANES, TANKE, 


BRIDG 
9GA FOUNDEY oo. Trg eg Mon. London Offices, 
a, Vietoria-strest, 8. sw. Spi BKLSS 





British Insulated and Helsby 


ABLES, LTD. 
eames Cabun a “AND - jr 
: PRESCOT and HELSB 
See Illustrated p= tlm in issue Dee. 6th. 





Saas and M. Machine Work 


- _, Patentees, &c. Gear 
laning ve gy © oO. aia. best 
Betimates given — ROSSER and RUSCELL. 

, Hammersnith, Spi sx De 
Chantiers 


eater. AUGUSTIN NORMAND, 


67, Rue du Perrey, Le Havre (France). 
DESTROYERS, TORPEDO BOATS, YA nowt, and FAST 
BOATS, SUBMARINE and SUBMERSIBLE BOATS. 
NORMAND’S PATENT WATER-TUBK BOILERS, COAL 

or OIL-HEATING. DIESEL O1L ENGINES. ‘ss 603 


BUCKTON TOOLS. 


See Tibustwated Advertisement, December 20th, page 24. 


BRASS ROD. 


ENQUIRIES SOLICITED. 











BEST ee: PROMPT DELIVERY. 


KING'S NORTON METAL Co., Ld. 
BIRMINGHAM. 


YARROW PATENT 
WATER-TUBE BOILERS 


Yarrow undertake the PRESSING AND 
7s of the various parte of Yarrow Boilers, sueh 
as the Steam Drums, Water Pockets, and Superheaters, 
fer Biitish and Foreign Firms not haviag the necessary 


YARROW & CO., Lid. Scotto, Glasgow, 
REPAIRS ON PACIFIC COAST. 





THE ENGINEER 


GRIFFIN'’S NEW BOOK AND NEW EDITIONS. 





NOTE.—All Books are now published at a NET price, pluz posiage, 





NOW READY. Eighteenth Edition. 


By A. E. SEATON, M.I.C. 


Boilers, Fuel, &c., Evaporation—Tank Boile 
Starting and Reversing of Engines, &¢.—Weig' 


Thoroughly Revised throughout. 
With Frontispiece, Plates, and Fully Illustrated. Price 36s. 


MANUAL OF MARINE ENGINEERING. 


Contents : General Introduction—Resistance of Shipe and Indicated Horse- 
for Speed—Marine Engines, their Types and Variations of Design—Steam u: 
Steam used after Expansion—Turbines—Sea 


Boiler Construction and Detail—Boiler Mountings and Fittings—Fitting in of Machinery, 


ing thereto—Effects of Weight—Inertia and Momentum—Balancing the same -Materials used 
by the Marine Engineer—Oil and Lubricants—Engine Friction—Tests and Trials : 
remy oe and Methods—18 Appendicos, including Diesel Oil Engines—Lloyd’s Register Rules 
for Internal Combustion Engines, &c. &c.—Index. 


Pp. i-xxviii + 984. 


E,, M.I. Mech. E., M.I.N.A. 


wer necessary 
Expansively— 
Cocks and Valves—Auxiliary Machinery— 
r Design and Details—Water-tube Boilers— 


ht and other Particulars of Machinery relat- 


Their 





Tumrsenta Epitiox. Thoroughly Revised throughout and 


A POCKET-BOOK OF MARINE EN 


Greatly Enlarged. Pocket Size. Leather. Price 12s, 61. 


GINEERING RULES AND TABLES 


Super dents and others. 





By A. E. SEATON, M. Inst.C.E, &,, and H. 


for the use of Marine Eugineers, Naval Architects, Dosig’ 


* The best book of its kind, both up-to-date and reliable. ’"— Engineer. 


M. ROU ibwarte. i. I. Mech.E , &e. 





Large 8vo, cloth. 


THE SCREW 


“The standard work on the Screw Propeller.”—Steamsh ‘p. 


Pp. i—xii + 255. With Frontispiece, 6 Plates, €5 other Illustrations, and 60 Tables. 


AND OTHER COMPETING INSTRUMENTS FOR MARINE PROPULSION. 


By A. E. SEATON, M.1.C.E., M.1.Mech.E., M.1.N.A,. 


Price 15s. 


PROPELLER 





London :CHARLES GRIFFIN & COMPANY, Ltd., Exeter Street, Strand, W.C. 2. 








ON ORGANISATION 


THE MOST IMPORTANT ENGLISH BOOK 


YET PUBLISHED. 





ESPECIALLY VALUABLE DURING RE-CONSTRUCTION. 





By EDWARD 


(John 


BY PLACING IT IN ALL DEPA 


FACTORY ADMINISTRATION & ACCOUNTS 


Assistant General Manager, Ponder's End Shell Works, Middlesex 
(formerly Works Accountant to Vickers, Sons and Maxim, Ltd.); 
With Contributions by 
ANDREW HOME-MORTON oo; Morton and Gibson); JOHN MAUGHFLING, C.A, 
1. Thornycroft and Co., 
MANY FIRMS HAVE SHOWN THEIR APPRECIATION OF THIS BOOK 


CONDENSED TABLE OF CONTENTS. 
THE GENERAL PROBLEM OF INDUSTRIAL WoRKs Desicn -—General 


T. ELBOURNE, 


Lt4.). 


RTMENTS UF THEIR BUSINESS. 





Considerations— Determination 
Generation and Transmissi 
@ and Starting— Reconstructions. GENERAL 








dence—Publirity and 





ADMINISTRATION Staff 
les —Uutont a 








Corres, 
id: ations—Uffciat Orders 
Pe 


WORKS APMINISTRATION. — 





Works Regulitions —Labour— Drau 
Efficiency— Despatch. 


Product— Manufactured Stock Product—Stoec. 
Plant ee Accounts A 
Wages O. 
Fecshy te 
Accounts Office. FINANCIAL ACCOUNTS. 
Cash Accounts— Accounts—. 


FREE. 


THE BOOK 
Every wide-awake Engineer and 


WorKS nacaeeue. aandene of "Works 
Account—Stanting at 5 A ag id Accounts—Cost Allocation Account—sShop Charyes—Process 


THAT SAVES TIME AND MONEY. 


let (E 12) describing this work. Sent postage paid, en receipt of P.C. 


—, Uaterials— Production— 
Works E. 


4 





‘Loose Plant Valuation—Buildings and Fizel 
ROUTINE ForMs.— 
Stores— 
Depot— W arehouse— Work 
lystem of Financial Accounts— Wages and Pett 
Share Accounts—Private Accounts—Annus' 


Business Man should send for the Free Book- 





Che Library Press Limite 


26, PORTUGAL STREET, 
LONDON, W.C. 2. 








OR ELEVATORS AND CONVEYORS, 
DRIVE CHAINS OF THE EWART, 
LEY, AND OTHER PATTERNS, 

Apply EWART CHAINBELT CO., Ltd., 
DERBY, ENGLAND, 

Being an amalgamation of the ‘Chain 

Belt Eng. Co. and Ewarts Chain Man. 
Co., Derby, England. 





OR BLACKHEART MALLEABLE 
CASTINGS, 


Apply LEY’S MALLEABLE CASTINGS 
Co., Ltd., 
DERBY, ENGLAND. 


CAMPBELLS & HUNTER, L>. 
GEAR CUTTING. 


‘orm Wheels cut up to 1%. Oin. 





Bevel and Mitre Wheels pianed up to peat. On. diar, 
Spur cut up te Oft. Cin. diar. on 
_ = 


OOLPHIN FOUNDRY, LEEDS. 


STOCKTAKINGS. 


BROMHEAD & CO.. 


established 40 years as 
ENGINEERS’ VALUERS AND 
PATENT AGENTS, 


undertake the valuation of Engineers’ 
and Ironfounders’ Stocks, Plant, Loose 
Tools, &c., in whole or part, for Balance 
Sheet, Transfer, and Government Con- 


trol purposes, 
MODERATE TERMS, 
All letters wo Head Office : 
30- _ 30-32, LUDGATE- “HILL, LON DON, E. C. 4. 


JENKINS BROS., LTD. 


Works : : MONTREAL, C CANADA, 
JENKINS BROS. “VALVES. 


Gua-metai amd iron ody. 
JENKINS’ ‘96 SHEETING 
for Steam Jointing. Spi 
For Descriptive Advt. see every Fourth Issue. 
Write 6, GREAT QUEEN STREET KINGSWAY, 
LONDON W.C. 2. 


VALUATIONS. 








Well-equipped Foundry can undertake 


CARESS 


HIGH-CLASS GREY ‘TRON CASTINGS, 


Machine-mouided. 


NORTHGATE IRONWORKS (0., 


BURY ST. EDMUND’S, SUFFOLK. 


For CASTINGS « 10 tons 


LOAM, DRY anp GREEN. 


Tt. & W. BRADLEY Lr., ry 


HARPER, PHILLIPS, Ltd 
GRIMSBY. 


CASTINGS 


To 10 TONS. GREEN LOAM or DRY. 











KENNICOTT 
WATER SOFTENER CO. 


WOLVERHAMPTON, 





GARGEST MANUFACTURERS OF WATER-SOFTEKING 
PLANT IN THE WORLD. SpianS% 


LOCOMOTIVE TANK | ENGINES 


and coustructed 
MANNING, “WARDLE & COMPANY, Lrp., 


Boyne en Works, Leeds. 's | we O16 
See their Large Advertisement last and next ake. 


“ LUKSPENITE ” 
GRINDING WHEELS— 
GRINDING & POLISHING MACHINES, 


LUKE & SPENCER, L7p. 


Barpeswartes Worass. ALTRINCHAM 
Bee large advertisement last week and next, a<#& 


STONE BREAKERS. 
BAXTER'S PATENTS ARE THE BEST. 
W. M. BAXTER 11 LTD., LEEDS ee 


TANK LOCOMOTIVES. 
LOCOMOTIVES, 


SPRUFICATION ASD WO) BQUAL TO 
MAIN LINE 














Deo. 27, 1918 


WHEATLEY KIRK 
PRICE & CO. 


VALUERS 
AUCTIONEERS 


ENGINEERING WORKS 
PLANT, MACHINERY, & STOCK, 
46, WATLING STREET, LONDON, E.c, 


16, Avsurr Sevans) CeLimewoen fase 
Mancuesran. NawessT.s-on-T yrs, 
Telephones and Telegrams at cach address. axa 


WEDNESDAY nesernemay, Junety 15th and , 19 118 
BROMFIELD COLLIERY, , uear CHESTE 





heatley Kirk, Pri and C oO. 
have wed i Sosienstions to OFFER for SALE by 
PUBLIC are sicuate as 


i, at the caer 
— on Neots ond. THURSDAY, January 15th 
and 15th, 19 i r fe each day at 11.30 a.m. prompt, 


the whole of the 
PLANT, MACHINERY, STORES, 


Effects. 

The catalogue will include: —— “ Sulzer” three-stage 
horizontal mining pump, . per min.; $00 BH + 
en eed two Sverhend 11 travelling cranes, 21ft. 6in. 

loco. cranes; one 10-ton and one 5ton 
derricks, 1 aan, ibe; three boring and facing lathes ; new steaiu 

. 3 cub. ft. capacity; new 150 H.P. friction elute’ ; 
wt. and 3ewt. steam hammers ; Lancashire boiier, 24ft. \v 
6ft. 6in. ; six Cornish boilers (tanks) ; three vertical botler, ; 
two vertical — and boliers ; several vertical and hvri. 
zontal ines; 20-ton weigh idge; Ston ditt. 
pneumatic drills and hammers ; about 1000 yards of new jin. 
and steel wire rope with drums; over 1c vine of ou F 
70 tons of steel lates ; 30 tons of rails ; 300 tons C.I. pipes ; 

8 of rivets ; e quantity of round and flat iron 3 portal, 
ening ; alr com compressor, cub. ft ; 7ft. —— mill ; two 
= .P. pepenes steam engines ; two col moe screens ; four 

for 180 Ib steel shaftiny 


and other 


nuts, bolts, leather belting by 


onl tubing, igvireaiie jacks, 
electrical fittings, cable; yen brasses, valves an: 
toe wh quantity of oa material. 
‘ne who e may be viewed two days prior to and on mornings 


sale. Catalograe (gratis) may be obtaine! from the AU‘ 
TON EERS, -square, Manchester; 46, Watling 
parm London, wh La and rd 25, Collingwood-street, Newcastl- 
n-Tyne 1420 : 
Preliminary Advertisement. 
THE NATIONAL OnDE Eee [E Nos. 4 and 6 FACTORIES, 


Wheatley Kirk, Price and Co. 


are instructed by the Ministry of Muuitions to 

a. Piccemeal, by PUBLIC AUCt1IUN, in January, 1919, 

whole of the modera MACHINK TOULS, 5 ged 

MACHINERY, NEW STORES, STOCK, UTENSI od 

ether effects, at the Fuse Facto:ics ia Armley- aid 
Sweet-street, both in Leeds. 

BB nes Se. will fe wd in fature advertisements 


ned short) ny the ALC 
TIONEERS. ts Wettne-cnrest. < 





ae, & C.4; Albert 
Chambers, Al esiging enim Mancheste iter ; 26, “Coiling 
street, Newcastle-on-Tyn 


For continuation of Auction and To Let Adver- 
tisements see Page III. 


JOHN H. WILSON & 00., 


Dock Roan, 
Birkenhead. 


STEAM & ELECTRIC 
CRANES. 


5 TONS to 20 TONS 
LOCOMOTIVE SHUNTING CRANES. 
EXCAVATORS, CRANE-NAVVIES, GRAB; 
CONCRETE-MIXERS, 

SHIPS’ WINDLASSES, WINCHES, ead 


DECK MACHINERY. 
List of Standard Sizes on Application, 











LONDOY OFFICE 
16, buniremaninine 8.W. Le 


TANKS 


GALVANMING AND CONSTRUCTIONAL IRONWOR 


JOSEPH ASH & SON, 
Rea Street South BI 


TAYLOR & CHALLEN 
PRESSES 


TAYLOR ave CHALLEN, Lo., Evonvreses, Bumcressx. 
See Full-page Adver it. page 16, D ber 20th 


STEEL PIPES, TANKS, &o, 


THOMAS PIGGOTT & CO., LTD., 





RMINGHAM. 

















Gee Advertisement, Deo. 6, page S.  maS36 
TUBES & FITTINGS. “sree” 
way Poles, Tubelar 8h x Siem rmremet A, Rows 
v JHN SPENCER LTD. °% NEOBURT, 

VALUATIONS. 
ood and Newland, 
VALURR® and AUCTION Kish te ad Altice 


Partaerships aad Transfer of Businesses Negotiated. 


Peter Hooker, Limited, Black- 


Walraamerow Pet 
THE eriWSiay Band icasr 

















YARROW’S,! Ltd., Vietoria, British Columbia, 
Shipbuilders Sbip Repairers, and Engineers 


INCE FORGE (0.,Lb., WIGAN. 
 FORGINGS ‘iis 


RB. & W. HAWTHORN, LESLIE & 00., Ltp 
Mrweastis-cn-Trvs. 


fawn! for ume 8 Rg pm mng by Srpxay Ware at the Ontice of 
Greystoke-place, one 

published a weekly him at Tas Exourcese 3, - 
pay | 4, in the Parish of St. te 

















